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ANATYNA:

OAHTIEZ MNA TOYZ ZYITPA®EIZ

MNEYMQN civat T0 £M{ONHO EMIOTNHOVIKS TEPIOBIKG TNG EAANVIKAG MVEULOVOAOYIKTG Etalpeiaq kat g
EAANVIKHG Bpoyxohoyikng Etaipeiag. H emihoyn Tng UANG yivetar ané JuvtakTiky Enttpornn Tou neplo-
SIKoU e uBUvVn TwV AleuBuvTdv ZUvTagng kat Twv Yneubuvwy g ExntatdeuTiknq 'YANG Kal Twv EpeuvnTi-
kv Epyacidv mou oploBnkav ané ta Alolkntikd ZuppouAla Twv dUo Etaipeldv pe Setry dnteia.

H UAn tou meplodikol’ MNEYMON avadépetal katd Kiplo A6yo aT6 AvanveuoTiké ZUomua. H d14pépwon
NG UANG epihauBdvet: 1Y ApBpa Zovragng, 2) NpwTéTunes EPEUVNTIKEG EpYaoleg, 3) Avaokonrioelg, 4) Ex-
naideuTikG Briua, 5) Eviiapépouoeg neptntwoets. 'ApBpa civiagng, Avaokomroelg, Etdikd dpbpa kat'Ap-
Bpa eknaideuTtikol mepiexopévou (Eknaideutikéd Bripa)dnpooievovral HETA amd ypamtr) MPOCKANON NG
JUVTAKTIKNG Emitponiiq.

O NpWTSTUMEG EPEUVNTIKEG EPYAOTIEG KplvovTal and TouAdxioTov Suo aveEdpTtnToug KpLtég. OLevdiade-
POUCEQ MEPIMTMOOELG EMIAEYOVTAL amd TIg MEPLMTMOELG TIOU TIAPOUCLAZovTal OTIG AlAVOOOKOUELOKEG OUY-
KEVTPWOELS TNG BpoyxoAoyikrg Etaipeiag. Ta 4pBpa olvtagng, td eldika 4pBpa, oL MPWTOTUTIEG EPYAOIES
Snpootetovial oAbkAnpeg oAV EAANVIKY kat AyyAikn) YAdooa. Ot EPEUVNTIKEG EPYQTiEG TOU UTTOBAAAOV-
Ta1 oTa EAANVIKG 8a peTadpaovTatl ota AYyAlka péoa o€ éva priva anéd mg anodoxng g epyaociag yia én-
pooleuon, Je euBUVN TV CUYYPAPEWY.

EPEYNHTIKES EPFAZIEZ: nepléxouv Katd oelpd:

1) ZeAida titAou: Tithog, Ovduata ouyypapewv oty OVOUAOTIKY, KEVIPO TIPOEAEUDNG, AleUBuvon, TnAE-
¢wvo KUpLOU ouyypagéa yla emkovavia.

2) MepiAnyn: An6 100 £wg 200 A£EELG TTOU B4 MEPLEXEL CUVOTITIKA TO okomd, TN HéBodo, Ta Bacikd amoTeAE-
opaTa kat Ta oupnepdopata tng epyaciag (o Tithog, n nepiAnyn kawn BiBAloypadia va apxilouv and véa
oehida). ZTo TéA0g TwV MepAiPewy va avaypdagovrtal 5 Touhaxiotov AEEELQ KAELO14.

3) Etoaywyn, 4) YAIk6 - MéBodog, 5) AroteAéouara, 6) Zudritnon, 7) BiBAtoypadia.

O1 BiBAloypagikég tapanopnég 8a yivovial he To ouotnua Vancouver dnAadr| oT1o kelpevo aptBpolvral ka-

14 oe1pd eudaviong Toug. BiBAloypadia and neplodika: Metd Tov apibpd, avagepovial 6Aa ta ovéuata

TV ouyypadswy, o MARPENG TiTAOG Tou dpBpou, N enionun CUVTUNON Tou neptodikou, To £10G, O TOUOG, N
mP®TN kat TeAeuTaia 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.

BiBAloypadia ané Movoypagla: ApiBudg, ovopata ouyypadéwv, TITAOG, aplOusg £kdoong, o EkSOTIKOG of
KOG, 0 TOTOG Kal TO £10G ékdoang, oeAideq. T.x. 2. Nunn J.F.: Applied Respiratory Physiology 2nd Edition.
Mac Graw Hill, N.York, 1977, 33-35.

BiBAloypadia and kepdraio BIBAlou: ApiBuédg, ovopaTa CUYYPAPEWY TOU kepahalou, o TiTAOG TOU KEDQ-
Aaiou, In, o TiTAog Tou BIBAiou, ot Emotnuovikoi Zuvtdakteg (Editors), o aplBuéc £kdoong, o ekd0TIKOG of-
KOG, 0 TOTIOG Kal TO £T0G £KS00NG Kal ot eAideQ. 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) NMivakeg: Na éxouv oadn - ENeENYNUATIKO TiTAO kal va ypageTal o kabévag oe xwploTr| aeAida.

9) Elkdveg - Alaypdupata: YrioBaAAovral oe pwtoypadies 9 x 12 cm (3 avatuna), TeXVIKE AYovyeg. ZNUELRD-
VETAL OTO TOW HEPOG UE MAAOKS HOAUPL, O apIBU6G NG, O TITAOG TOu apBpou Kal 0 MPWTOG cuyypadéaqg Ka-
B¢ Kal To endvw PEPOG aUTrG. Ot UTIOTITAOL TWV EIKOVWY (Aelavteg) oe xwploTy oeAida.

MpolnoBéaeig: Melpapatikég epyacieq o avBp@roug N nelpapatélwa a npénel va ouvodelovtal e on-
Awon 4Tt akoAouBrBnkav GAoL 0L KAVOVEG TNG EMOTNHOVLIKIG deovioAoyiag oupdwva pe TIg apxég Tou Hel-
sinki. TéAog 1 epyacia dev Ba mpénel va £xel dnuocieuBel TIPOTYOUHEV®G.

01 epyagicg yia dnpocicuon, dakTuhoypadpnpéveg o SImA6 diaoTnpa Kai ye eupl MePIBWPIO, UTTOBAAAOV-
Ta1 og 3 avatuma (1 mPWTATUNO, 2 KAANG Mol6TNTAg pwToavtiypada) otn AieuBuvon:

NEPIOAIKO «[INEYMQN»

NANAAIAMANTONOYAOY 4

AOHNA 115 28

H damrdvn g napayyeAiag avatinwv BapUvel TOUG CUYYPAPE(G Katn ou udwvia yivetal kateuBelav pe tnv
ekdOTpLa eTAlpEiQ.
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«H g101KkOTNTO TNG
MveuuovoAoyiag oTiIg
XwpeS TNG Eupwraikng

Oikovouikng Koivornrag»

Eival yvwoto 611 10 1992 onuavIikég aA-
Aayég Ba eméABouv otig xwpeg g Kot-
VvN¢ AYopdg he TeAIKO OTOXO TNV OLKOVO-
HLKY] evorio(non Toug. AKOUN N TIPAgn Tou
1992 neptAapBdvel v Xwpig neplopt-
OpOoUG HETAKIVNON TWV KATOIKWY TwV Xw-
PV HEA®V Kal TNV eAelBepn avalrtnon
epyaociag oTiq dlAPopEeES XWPEG.
>tV avaudépowon g Eupwnng noAu
mbavov onuavTikd Adyo Ba nai&el n peta-
“kivnon anodoitwv MNav/kwv ZXOA®V KAl TWV EISIKWV E-
TOTUOVWY ONwg TL.X. ESIKEUMEVWVY YlaTpv. Eival
SUOKOAO va TIPORAEYPEL KAVEIG TO HEYEBOG AUTWV TWV
HETAKIVAOEWVY KAl TIG TEAIKEG OUVETELEG TOUG. EKkeivo
TIoU eUKOAQ Kavelg propel va mpoBAEYeL eival n ANyn
HETPWV Yla TNV opoyevoroinon Ing eknaideuong twv
dladpépwyv EISIKOV EMOTNUOVWY OTIG XWPeG TG EOK.
210 Kelpevo autoé Ba yivel mpoondBela avaiuong
TV dlapopwyv nou utdpxouv oTig dtadikacieq (M.X.
EKTIALGEUTIKA TIPOYPAUMATA) anmdKINong Tou TiTAou
Mg edlkdTNTAg TNG NMveupovoAloyiag oTig XWPESG TNG
EOK. Akoéun 6a yivouv mpotdaoelg mou adpopoulv Ku-
plwg ToV eEAANVIKS XWDPO LE OKOTIO TNV €AaXLOTOTIOM-
on twv dapopwyv autwv. Av mpayuarornoindolv
oTnVv HeTaBartikn nepiodo uExpl to 1992 Ba toxuporot-
fqoouv Tov EAANVLKO T{TAO e1d1kdTNTAG NG MNVEUHOVO-
Aoyiag. Mnyn Twv napakdtw MAnpooplwy eivat éva
EKTEVEDTATO EPWTNHATOAOYLO TIOU KUKAOPOPNOE OTIG
dlagpopeg xwpeg 1o Tunua MveupovoAoyiag g EY-
POMNAIKHE ENQ>HX EIAIKEYMENQN IATPQN (Pneu-
monology: Section of U.E.M.S.) kait n avaAuon Twv a-
navtrioewy mou éylve and To Mavemotiuo Kpntg'.
To epwInuatoAdylo amneteAelto amnd 18 BACIKEG Epw-
THOELG TIOU KAAUTITAV TIG MEPLOCOTEPEG TTAPAUETPOUG
NG doKnong yia anékInon tng eldlkoTnTag Onwg m.X.
™ d1dpkKela, TV Untapén Aemtopepelakol MPoypaupa-
TOG ekmaideuong, to noldg eival uttelBuvog yia tnv a-
OKNOM TO av uttoxpeouvTal ol urntoyndlol va eknatdeu-
ovtal otnv Ecwtepikn MaBoAoyia, oe 11 eidouqg Nooo-
kopeia yivetal n dcknon (Fevikd, Edika Mav/piaka),
WG TANP®VOVTAL Ol ACKOUUEVOL, av. UTIdpXouV UTo-
XPEWTIKEG €&eTdoelg 01O TEAOG Tng AoKnNoNng Kai
o106 elval uTeUBUVOG ylauTd, av ultdpxet HETA TN AY)-
Yn g edlkétTNTag eknMatdeuTikG pdypappa, av die-

«The speciality of
Pneumonology in the
various countries of the
European Economic
Community (EEC)»

It is well known that in 1992 significant
changes will occur in the countries of the
European Economic Community. The Act
of 1992, apart from measures leading to-
ward the economic merger of the member
countries also contains important provi-
sions such as the ‘“free movement of in-
habitants” and the “application for work
without restriction”. With this remarkable
new arrangement in Western Europe, it is
likely that we shall witness a significant process of
transmigration among university graduates and spe-
cialized scientists in the European community.

The magnitude of these movements and the final
consequences are difficult to be foresee. What is cer-
tain is that a series of measures must be taken now in
order to minimize the differences which exist in the
training of medical specialists in the various coun-
tries of the EEC.

The purpose in this editorial is to discuss the discre-

‘pancies which exist in training requirements for spe-

cialists in Pneumonology in the EEC countries. We shall
also make some proposals, mainly concerning Gree-
ce, which are intended to minimize existing differen-
ces. It must be stressed that the measures proposed
must be put into effect during the transitional period
prior to 1992.

The following information was gathered from an ex-
tensive questionnaire, which the Pneumonology Sec-
tion of the Union of European Medical Specialists
(UEMS) circulated among the EEC member nations.
Analysis of this data was done at the University of
Crete.

The questionnaire consisted of 18 questions cove-
ring all basic aspects of the training required for certi-
fication in the speciality of Pneumonology, including:
the length of the study programe, the existence of a
properly detailed syllabus, the degree of personal re-
sponsibility of the trainee, whether or not there is a
“common trunk” with Internal Medicine, the type of
hospital in which training takes place (university, ge-
neral, specialized, etc.), whether trainees are salaried,
the type of examinations required at the end of trai
ning period and who administers them, if the speciali-
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Bvn 1§ e6vikd MNveupovoAoyilkd Zuvedpla Bewpouvtal
HEPOC TNG ouvexI{opevng ekmnaideuong Kal AAAeg. H
FaAAia, n Itaila kat 10 Aou&epBoupyo dev amavin-
oav eyKaipwg Kal eEMopévwg, n avaluon Baocigetatl po-
VO OTIG ATIAVTAOELG TWV UTIOAO(MWY 9 XWwp®V.

Ta Baoikd onueia g avaAuong autng avadpepov-
TAl CUVOTITIKA:

1. Kat o11¢ 9 x@peg n NveupovoAoyia eival kupta eidt-
KOTNTa aAAd og 7 XwpPeg ot MveupovoAdyol eEackouv
kat v etdikoTnTa ™C Mevikng MNaboAoyiag (ektog
OAAavdiag kat EAAGS0G).

2. Z& OAEG TIG XWpPeG UMdpxel 0adEG KAl avaAuTiKo
MPAYPAUHA EKTIAIBEUONG TIOU TO EAEYXOUV OE CUVEP-
vaoia 1o kpdrtog Kal ol EBvikég MveupovoAoyikEG E-
Talpeieg, ektég TG EAAGSOG Kal Tou BeAyiou mou u-
mevBuvo eival pévo 1o KPATog.

3. H pyeyaAutepn diadopd mou mapatnpnénke ago-
pouce Tt dldpkKela TG doknong nou eival 7 - 10 xpo-
via otnv Aavia kal BoAlg 4 otnv lonavia kat EAAGSa.
O péoog 6pog G dIApKeLag OTIG BOPELES XWPEG UTIO-
AoyioBnke ota 6.6 xpodvia evw otig NoTieg ota 4.3
Xpovia.

4. Movo ot 5 xwpeg elval UTIOXPEWTLKEG Ol EEETAOELG
HETA TO TEAOG TNG doknong (n EAAGSa eival pa and
QUTEQ).

5. 2 OAeg TIG XWPEeG urnp&e Kowvdg KOPUOG eEKMaideu-
ong ue v Eowtepikn Maboloyia mou SlEpepe an-
HAVTIKA WG TPog TN dtdpkeld tou (amd 1 - 1.5 xpovia
OTIG VOTIEG XWPEG Kal 0g 5 Xpdvia OTIq BOPELEG) Kal
OTO YEYOVOG OTL O€ UEPLKEG XWPEG TIPONYEITAL N TIAY)-
pPNG anokInon g edikdéNTag NG MNaboAoyiag.

6. Z& QpPKETES XWPEG (4/9) n ardKTNoN TNG eOIKOTNTAG
yivetatl pévo oe Mavemotnuiakd Noookopeia.

7. Z€ KAppia xwpa, ouvexi{ouevng eknaideuong HeTa
™ ANYn €BIkOITAg, dev eival UTIOXPEWTIKO AAAA
OTIC TTEPLOTOTEPEG XWPES UTTAPXOUV EUKALPIEG YLA |LE-
TEKTTALDEUTIKEG €KONAMOELG TIOU OpyavwvovTdl Ku-
piwg amnd Ti¢ EBVIkEG Mveupoloyilkég Etalpeieg kal
AapBavovTtal uttdyly oty eEEAEN Twv MVEUPOVOAOS-
YWV.

8. Movo otnv AyvAia, IpAavdia, Aavia kal PEPLKWG
omv A. Tepuavia, dlebvr) ouvedpla OTIWE AUTA NG
S.E.P.C.R., TN¢S.E.P.,, Tng A.T.S,, A.C.C.P. kaL GAAa Be-
wpPOUVTAL ETIONHWS 0av HEPOG TNG CUVEXLLOUEVNG EK-
naideuong g £10IKOTNTAG.

H avdaAuon €del&e Ot1L 0TI XWPeG Tng EOK undp-
XOUV ONUAVTIKEG &ladopEG OTA EKTIALOEUTIKA TIPO-
ypdupata kal Tig diadikaoieg Aoknong tng etdikoON-
tag ™g Mveupovoloyiag, Kupiwg 6oov adopd Tn.
dldpkela, To Xpovo ekmnaideuong otnv Ecwtepikn Ma-
BoAoyia kal oTo edv ol urtoYridlot urtoxpeouvtal o€ &-
Eetdoelg PETA TO TEAOG TNG AOKNONG.

Eival mpogavég oTL Ba yivouv mpoondbeleq kal ota
KEVIPIKA 6pyava Tng EOK yia pelwon Twv dladopwv
QUTOV Kal dnuloupyia Kovou, oe SLAPKELQ KAl TIEPLE-
XOUEVA, eKTTAIdEUTIKOU TIPOYPAUKMATOG Yia OAEG TIG €l-
OLKOTNTEG.

Eniong 8a BeopoBetndel Kal KOVOG TPOTOG ETILAO-
YNAG Twv urntoyneiwyv TpLv Tnv évapgn g eldikotntag
KaBwg Kal mapouolog Tpoémnog arovoung g (Eupw-
naiko dimAwua e1dikdTNTAg), MBavov Pe TAUTOXPOVEG
KOIWVEG, YPAUPEG eEeTAOELG 08 OAEQ TIG XWPEG. [1pog

ty training program constitutes an official hospital
position, whether national or international pneumo-
nological congresses are part of continuing educa-
tion programs, etc.

France, ltaly and Luxemburg did not respond to the
questionnaire on time. Therefore the following analy-
sis is based on the response of 9 out of 12 of the EEC
countries. The significant results were:

1. In all 9 countries Pneumonology is a recognized
speciality, but in 7 countries pneumonologists practi-
ce Internal Medicine as well as Pneumonology (Greece
and Holland being the exceptions).

2. In all 9 countries there exists a detailed written des-
cription of the training programme, the contents of
which are monitored by both the government and the
national Pneumonological Society, except in Belgium
and Greece where it is controlled solely by the gover-
nment.

3. Significant differences were noted in the duration
of the training period, from 7-10 years in Denmark to 4
years in Spain and Greece. The typical length was 6.6
years in the northern EEC countries. In contrast, the
southern European countries averaged only 4.3. years.
4.1nonly 5 out of 9 countries the trainees have to pass
examinations at the end of the training period.

5. In all 9 countries there was a “common trunk” with
Internal Medicine but there were differences in the
duration of the program (from 1-1.5 years in the South
to 5 years in the North). In some countries the trainee
in Pneumonology must pass the Internal Medicine
examinations before enrolling in the Pneumonology
training course.

6. In a number of countries (4 out of 9) the training ta-
kes place only in university hospitals.

7. In no country a post-speciality program required,
but there were opportunities for further training orga-
nized by the national Pneumonological Societies. Par-
ticipation in such programs is taken into account in
the evaluation of curricula vitae.

8. Only in England, Ireland, Denmark and to a degree
in West Germany, are meetings such as those of
SEPCR, SEP, ATS, (BBS), and ACCP officially consi-
dered as part of post-speciality education.

The above analysis revealed that there are impor-
tant differences in the training programs required for
certification in the speciality of Pneumonology in the
countries of the EEC. The most striking differences
were in the duration of the training period, the amount
of time spent in Internal Medicine and whether or not
an examination was required at the end of the training
period. It is obvious that steps must soon be taken by
the central authorities of the EEC to abolish these dis-
crepancies. The final goal of such measures will be to
establish in the EEC a common avenue toward acqui-
ring certification in the speciality of Pneumonology.
This can be accomplished by a) a common procedure
for the selection of trainees, b) the establishment of
similar training programs in all countries, and c¢) sim-
ultaneously administered examinations for a European
Diploma in Pneumonology.

Finaly, | should like to make a few proposals which
mainly concern Greece:
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TIG mapakdtw emAoYEG, pooavatoAiZovTal ol apué-
Oleg emTponég NG EOK Suwe autd £YLlVE davepsd 010
nMpPoadaTo ouvédPLo Pe T{TAO latpiki Exnaideuon yia
edigeuon otnv EAAGSq, mou dlopyaviBnke and mv
Eraipeia latpik®dv Znoudmv2.

Eivai npogavég oti kat n EAAnvik MveupoAoyia Ba
TIPETIEL VA TTPOCAPUOOBEl TTPOC TIC KateuBuvoelg au-
TG KAl ag pou erutparnel va Kavw TIG MApAKATw mpEo-
Tdoelq:

1. AUEnon Tou xpovou NG e1dkéTNTAC ™™g MNveupoAo-
viag o€ 6 xpdvia. Ta 3 and autd eknaideuon oy Eow-
TepLkn NaboAoyia.

2. YneuBuvn yia tnv Aoknon g eldlkOTNTAag va yivel
n EAANvikA MNveupovoloyiky Etaipeia (E.M.E.) og ou-
vepyaoia pe 1o Kpatog.

3. Na yivetat auotnpdtepog éheyxog anéd v E.M.E.
TwV KAWVIK®OV TTOU aokouv EIBIKEUOHEVOUG KUPIWG OE
OTL adopd Tov eEOMALONS TWV BACLKAOV epyaoctnpinv
TOUG (OTILPOUETPLIKOU BPOYXOOKOTIKOU), OTO Qv mpei-
Tal eKMALdEUTIKG TIPOYPAUNA, AV EPAPHOLETAL KUKAL-
KN (rotation) eknaideuon ota ddpopa YVWOTIKA avTl-
Kelleva, m.x. Hovada evIaTikhg Bepaneiag k.A.m.

4. YTIOXPEWTIKA MapaKoAOUBNOT TwV HETEKMAISEUTI-
KWV dpaotnplotrtwy ¢ E.M.E. anéd TOUG ELOKEUOE-
voug. H ouppetoxn) oe ouvédpla tng E.M.E. SEPCR,
SEP, ATS, BTS, ACCP, va avayvwpifetat oav guveyl-
Copevn exnaideuon kat va Aappdverat uttioyYiLY otnV -
EEALEN TwV MveupovoAdywy.

5. AANayn Tou guotiuatog eEetdoewy and npo¢gopl-
KEQ Og YPAMTEG mou Ba yivovial Tautdxpova og OAn
v EAAASQq, Ba eivat Tou TUMOU TOAQTANG emAOYNG
Kat 8a oupnepidauBdvouv kal AelToupyikég Sokipa-
oieG avanveuoTikoU gUOTAUATOC, aktivoypaeieg kai
QEOVIKEG Tpopoypadieq Bpaka K.T.A.

H diadikacia autr) Ba 08nynoeL eukoAdTEPA TTO &-
viaio cUotnua eEetdoewv yia v andknon tou Eu-
pwrnaikou AmAwuatog lMveupovoloyiag oto omoio
npooavatoAiletal n EOK. '

TéAog Ba npémel va toviobei Tt ot aAAayég auTeg
av utoBetnBolv and v E.M.E. Ba npénet va npaypa-
Tortondouv 600 To duvatdv ypnyopmTePa, yid va yi-
VOUV Ol amapaitnTeg MPOoapuUoyEs uéxpt To 1992 kat
TPV auTEG, eMBANBOUY amod Ta KeVIPIKAE dpyava g
EOK.

N.M. Zia¢pdkacg
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1. The total duration of the training period in Greece
should be increased to up to 6 years. At least 3 of these
6 years should be spent in a Internal Medicine pro-
gram.
2. The training program should be under the supervi-
sion of the Hellenic Thoracic Society (HTS) and the
Government.
3. Periodic screening of hospitals which train pneu-
monologists must be done to verify that there are
adequate Lung Function and Bronchoscopic facili-
ties. In addition, a Committee needs to be established
to insure the quality of the training program, and that
all relevant hospital units (i.e. ICU‘s, X-ray labs, etc.)
are in proper operating order.
4. The trainee’s participation in all educational co-
urses offered by the Hellenic Thoracic Society should
be made compulsory. Also, participation in meetings
such as HTS, SEP, SEPCR, ATS, BTS and ACCP
should be officially recognized as part of the specia-
list’s continuing education, and should be taken into
account in the promotion proceedings of pneumono-
logists.
5. Examinations must be written, not oral, and should
be administered simultaneously throughout Greece
(including testing of proficiency in the administration
of lung function tests, and such diagnostic
techniques as X-ray, CT scanaings, biopsies, etc).
Finally, the above proposals, or such as are approv-
ed by the HTS, should be implemented as quickly as
possible, during the transitional period prior to 1992.
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EUROPEAN SOCIETY FOR CLINICAL
RESPIRATORY PHYSIOLOGY

YMNOTPO®IA
FELLOWSHIP

H EUROPEAN SOCIETY FOR CLINICAL RESPIRATORY PHYSIOLOGY
2E ZYNEPrAZIA ME
THN EAAHNIKH NMNEYMONOAOTIKH ETAIPEIA
THN EAAHNIKH BPOIXOAOTIIKH ETAIPEIA

MPOKNPUOOOUV unotpodia evég ekaToppupiou dpaxuwv (1.000.000) diapkeiag evoc
£T0ug yia EAAnva nveupovoAdyo NAiag Katw Twv 40 £TWV, 0 0Moiog Ba riBeAe va k-
nadeubei oe k€vipo Eupwnaikig xwpag oe OTIOLOdNTOTE TOpEA KALVIKNG H/Kal Pu-
gloAoyiag tng Avanvong. To moodv g urntotpodiag kaAumrel kKatd ta 2/3 n
S.E.P.C.R. -puetd npétaon mg opyavwTikig EMTPOTIG ToU 230U Zuvedpiou Tou 1988 -
Kal Katd 1o 1/3 ot dUo eAANVIKEG eTALPE(EQ.

Ol OPOI TOY AIATQNIZMOY ©A EINAI IAIOI ME EKEINOYS TOY 1989
AEMTOMEPEIEZ ©A ANAKOINQOOYN ZYNTOMA
a) MEZQ TON ETAIPEION MNEYMONOAOTIKH - BPOIXOAOTIKH
B) MEZQ TOY M'PA®EIOY THZ S.E.P.C.R. STHN AOHNA
2eutéAou 6 - T.T. 11528 - TnA. 7707962
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TPWIOTUNEC EPYATLES

original articles

H dpdon Tng AdevoaivnG oTnv MVEUMOVIKI)
KUKAo¢gopia o€ appwaTouG He Xpovia
amogPAKTIKN) MVeUHovordOeia Kal MVEUHOVIKN
unmépTaon

Ir. Nakog, T. Evans

NEPIAHWH

ITnv mapoldod PEAETN EPEUVOapE TNV dpdon TNnG adevoagiving 6TNV TMVEUHOVIKI KUkAodopia
appROTWV HE XPOVIA MVEUHOVOTIABEIa Kal IVEUHOVIK utiépTaon n omoia empBeBaiwOnNKe pe
kabeTnplacpd. EpeuviiBnkav 6 appwoTol, (4 avdpeg, 2 yuvaikeg) péong nAikiag 69 xpévwyv. H
nmapakoAodOnon TwV aAAayQV TwV MECEWV Kal AVTIOTACEWV OTNV MVEUHOVIKI KukAodopia é-
yive pe 5eE16 kaBeTnpiaopo. H xopiynon Tng adevooivng gyive oe doo¢ig 0,005, 0,01, 0,03, 0,05
mg/Kgr/min. O1 avTIOTAOEIG Kal MECEIG TG MVEUHOVIKAG KukAo¢opiag mapouciacav onuavri-
kA nT@on oTi¢ 36oeig 0,03 kai 0,05. Emiong diamoTwOnke pikpA IT@aon Tou Pa0,, augnoeig Tou
QJQ, evid avTiBeTa TO GUVOAIKG HETaPEPOHEVO O, SeV EMMPEAOTNKE. O1 avTIoOTACEI§ OTNV OU-
oTNUATIKA KUKAOGOpia Sev EMNPEACTNKAV. Supnepaoypatika n adevoaivn givai ayyeiodiaoTal-
TIKA oucia Kal xopnyoUpevn eviodAépia MPOKAAEI MTMON TWV MVEUHOVIKQV METEWV KAl AVTI-

OTAOEWV XWPIG va emNPeadel TNV CUCTNHATIKNA KukAodopia.

NMNEYMQN (1989) 4:160-164

EIZATQrH

H Purine Nucleoside adenosine €xe€l ONUAVTIKEG
' PUCLOAOYIKEG SPATELG OUNMEPIAQUBAVOHEVNG TNG AY-
YELOB1A0TOANG, AVATTOAN CUYKOAUONG TWV ALUOTIETA-
Awv, avaoToAr) AiméAuong. H elomvor} adenosine ano
app®OToug He BPoyxtkd doBua TPOKAAE( Bpoyxoou-
onaon. Ot dapuakeuTikég ouoieg, sodium cromogly-
cate kal nedocromil, avactélouv Tnv dpdon NG
adevoaoivng® (Tamaoki et al 1988). Yndpxouv evei&elg
4TL N adevoaivn éxel poAo SlaBiBactol oTo BPOYXLKO
AoBua kat 6Tl T HAOTOKUTTAPA EKKPIVOUV adevooivn
otav Sieyeipovtal e avityova (Cushley et al 1984)".

OL 3pdoelg auTtég eruteAouvtal dla HEGou UTodoxXE-
wv. Exouv neptypadel dUo tutol uodoxewv A Kal A,
(Londos et al 1980)°. H §paon tng adevooivng atnv
TIVEUHOVIKT) KUKAO®oOpia emreAeital dla péoou A,
" unodoxéwv Tou Bpiokovial oToug Aeloug HUEG TwV
TIVEULIOVIK®V ayYeiwv (Mc Cormack et al 1989)%.

JiopavoyAeio MNepipepeiakd Nogokoueio ATTIKAG
Brompton Hospital - London - England
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H ékkpton tTng adevooivng augavel pe v uto&iaq,
dev eEapTdtal anod Tnv akepaioTNTa 10U Bpoyxlkou -
muénAiou, kal eival mbavd va €xel karolo péAo oty
PUBHLOT TNG UTOEALHIKNG TIVEUHOVIKNG ayyeloouota-
O1G KOl TOU TOVOU TWV TMVEUHOVIK®V ayyelwv (Mc Cor-
mack et al 1989)%

O OKOMOC TNG HEAETNG auTnig eival n dlepeuvnon
Mg pdong G adevoaivng TNV TIVEUHOVIKN KUKAO-
popia appwotwv pe COPD kal TIVEUHOVLKN UTIEPTAON.

YAIKO KAl MEOOAOZ

MeAetriBnkav £&1 (6) AppwaoTol (4 avdpeg, 2 yuvai-
Kec) nAtkiag 65-76 Xpdvwv, péon nAwkia 69 xpovia. Ot
dppwoTol TAnpoucav 1a kpitApla dlayvwong ng
XPOViag amopEAKTIKNAG vOoOoU Twv nMveupdvwy. OAoL
oL AppwoTol eixav evOE(EELG TTVEUHOVIKNG UTIEPTAONS
n omoia emBeRALWONKE LE kaBetnplaocuo. H Bepareia
TV appwoTtwv He peBuho-EavBives N B dleyEpTeq
otapdtnoav Touldxtotov 48h mpv TRV dokipaocia. H
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MAPAMETPOI NOY METPHOHKAN

TIMEZ EAEMXOY 1 2 3 4
YWOX 165+ 16 » » » »
BAPOZ 60+ 18 » » » »
ZOYZEIZ (HR) 85+6 88+7 91+10 95+ 7 80+9
MAP 96+9,5 92+8 94 + 11 90+6 93+6
MPAP 243+1,9 229+1,7 22+2,1 18+1,5 16+1,4
WP 8,2+28 8+21 85+3 8,5+3,2 7,5+ 21
CVP 145+ 3 13+4,2 12+3,9 11+2 10+ 2,1
CcO 4,68 + 0,64 45+0,7 4,7+0,9 4,8 +0,65 46+0,6
Hb 14,7 + 0,61 » » » »
pH 7,43 40,04 7,41+0,03 7,42+0,03 742+0.04 7,44+ 0,05
PCO, 51+6,5 55+6,5 53+5,3 50+45 54+4
PaO, 75,3+ 6,1 76+8 70+9 71+5 66+4,5
Sa0, 91+ 2,1 92+3 90+ 4 90 +4 88+4
MvO, 37,8+1,6 39+2 38+1,5 37+15 37+1,9
SvO, 70+2,6 72413 69 +2 68 +2 68+3
MAPAMETPOI MOY YNOAOTIZOHKAN
TIMEX EAEFXOY 1 2 3 4
Cl 2,84+0,15 2,79+0,22 2,80+0,13 2,92+0,2 2,81+0,2
Sl 33,8+2,5 32,1+3 31,2+26 30,8+3,2 35+3,5
RVSWI 4,46+ 1,14 4,18+1,0 4,22+1,3 29+15 2,84+1,2
LVSWI 40,1+ 5,1 35,5+ 4 36,8+ 3,1 34,1+4 14440 + 70
SVR 1391+ 58 1403 + 60 1358 + 40 1320 + 46 14440+ 70
PVR 275+ 19 264 + 21 229+ 16 153+ 20 147+ 15
Ca0, 18,41+0,9 18,6 +0,3 18,2+ 0,5 18,2+ 0,4 17,79+ 0,4
CvO, 14,1+0,3 14,5+0,19 13,9+0,3 13,7+0,2 13,740,2
Cla-v)0, 4,31+0,4 4,140,2 43+0,3 45 +0,35 4,09+0,3
CcO, 20,62 + 0,09 20,63+0,03 2064 + 0,05 2065 + 0,06 20,62 + 0,06
DO, 861+ 30 837 +44 855 + 39 863 + 39 810+ 42
VO, 201+14 184 +23 202+19 210+ 24 188 + 31
Q/Q 35,8 + 5,1 32+3 36+3 35+2 40+4,2
BSA 1,64 + 0,36 » » » »
o&uyovoBepaneia 6pwg ouvexiotke pe FIO, 0,40.
Swan Ganz kabfetrpag TonobetOnke dla NG uTo- MPAR
KAeldiou 1} €0w odayitidag GAERAG TNV MVEUUOVIKN
aptnpia ye cuvexrn NapakoAoudnon Tou KUUATOG Ttie-
ong. H kapdilakn nmapoxn unoAoyi{otnke pe n péBodo
Beppoapaiwong. ApTnplakog kabetipag TomobeTn- 30
Onke otnv kepPKLOIKY apInpia yia Anyn aptnptakou ai-
HATOG KAl OuveXN TapakoAoulnon tng aptnplaknig
nieong.
MetpnOnkav oL mapduetpol UYog, BAapog, HR, FIO,, 20
AP (SAP, DAP, MAP) PAR (SPAP, DPAP, MPAP), WP,
CVP, CO,Hb, PH,, PCO,, SvO,, Pa0,, Sa0,, PvO,, kat
unoAoyiotnkav: BSA, Cl, SI, RVSWI, SVR, PVR, Ca0,,
C,0,, C (a-v)0,, C.0, DO,, VO,, QJ/Q;. 10 P < 0.001
OL dppwotol napéuelvav oe avanauorn TouAdxl-
otov 20 min peTd TNV €{0080 TWV KABETHPWV.
O baseline petpnoelg napbnkav étav ol oPUEELQ
kai rieon nrav otabepéq. Avo baseline petprioelg 0 ; . : . r
napbnkav pe 10 min pecodlaotnua. B 0.005  0.01 0.03 0.05
H adevooivn £dw6n IV og d6oelg 0,005, 0,01, 0,03, Sxfua 1. METABOAY] TWV MIVEUHOVIKAOV THECEWV e T XOPN-

0,05 mg/kg/min yia 5 min pe cuvexn xoprynon Kat €yt-
vav PeTPNoelg oe kaBe ddon xopriynong.

ynon adevooivng. B: tiun eAéyxou 0,005-0,05/mg/kgr
Bapoug cwpatog adevoaivng.
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PVR
300 H
200
100 P <0.001
T T T ] ! T
B 0.005 0.01 0.03 lo.05
ZXAHa 2. MeTaBOAT) TwV TIVEUHOVIKWV QVTICTACEWV HE
v xopnynon adevoaoivng.
PaO;
90
60
30 P <0.05
T 0 T T T
B 0.005 0.01 0.03 0.05
ZxAua 3. MetaBoAr PaO, pe tnv xopriynon adevoaoivng.
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Qs
Q¢
45 -
30
154 P <0.05
T T T T T
B 0.005 0.01 0.03 0.05
Zxnpa 4. MetaBoAn Q/Q, He TNV Xoprynorn adevoaivng.
co po,
{ 1200
6 - o I 900
4 - 600
2+ NS - 300
T T T T T
B 0.005 0.01 0.03 0.05

ZxAua 5.

Ot petaBoAég tou CO kat DO, pe v xopnyn-
on adevoaivng.

Nivakag 1. To anotéAeoua g enidpaong Ing denosine 0TO KUKAOGOPIAKS KAl QvanVEUCTIKO cUOTNHA.

HR
MAP
MPAP
WP
CvpP
Cco
Hb
Sa0,
PvO,
SvO,
Cl

Sl
RVSWI

1 ZPUEeLg ava AemTo

: Méon aptnplakn nieon

: Méon mveupovikn mieon

: Nieon evodrvwong

: Kevipikny dAeBLkr mieon

: Kapdiakr apoxn

: Aipoagaipivn

: Kopeopudg aptnplakol aipatoqg

: PO, pukToU ¢pAEBLKOU aipatog

: Kopeoudg piktou pAeBikou aipatog
: Kapdiakédg deiktng CO/BSA

: Ae(kINg OYKOU TAPOXNG

: Ae(kTng €pyou mapoxng 0e&Ldg Koliag
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LVSW
SVR
PVR
Ca0,
Cv-0,
C(a-v)O,

CcO,
DO,
Vo,
Q4/Q,
BSA

: AsiKING €pyou MapOXNGg aploTePAg KolAiag

: AVTIOTAOEIG CUCTNUATIKNAG KUKAogopiag

: AVTIOTACELG TIVEUMOVLKIG KUKAOgopiag

: MepiektikdTTA O, APTNPLAKOU Q{HATOG

: NeplektikdnTa O, pikTOU GAERIKOU alpaTOg

: Aladpopad neplekTikOTTAg O, apInPELaKoU Kat
$AeBLlkou aipatog

: NeplektikdTTA O, KUPEALDIKOU aipatog

: Metagepduevo O,

: Katavaiwon O,

T ApTNpLlodAefikd BpaxukUKAwHaA

: Egpavela owpatoq
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ANMOTEAEZMATA

H £€yxuon adevooivng oe ddoeig 0,005 kai 0,01
mg/kgr/min dev TPOKAAEOE ONUAVTIKEG HETABOAEQ
OUTE OTNV TVEULIOVLKT) OUTE OTNV GUGTNUATIKY KUKAO-
dopla. Ze 56on 0,03 kat 0,05mg/kgr/min mapatnPRBN-
K€ ONUAVTIKA MITWOON NG MVEULOVIKAG TiEong Kal Twv
MIVEUHOVIKWY avTiotdoewy (P <0,001) (oxAua 1,2).

AvtiBeta eAdx10Ta EMMPEATTNKE 1] APTNPLAKY Tie-
On Kat oL AVTIOTACELG OTNY CUCTNHATIKY KUKAOdOopia.
Erntiong mapatnpribnke pikpr mtwon tou PaO, otati-
OTIKA OUWG onuavTikn P <0,05 (oxfua 3). AGEnon tou
Q4/Q eival onUavTiK OTATIOTIKA OUWG UOVO LE TN He-
yaAutepn d6on (P <0,05) (oxnua 4).

To CO, 10 petapepduevo O, (DO, (oxfua 5), n kata-
vaiwon 0, (VO,), 10 HEIKTO PAEBIKO O, (MVO,) Kal n
aptnptlopAeBikr diapopd C (a-v)0, dev napouciacav
ONUAVTIKT dladopd HE TNy Xoprynon adevoaoivng.
Ta avaAuTikd anoteAéouata paivovtal otov mivaka 1.

2YZHTHZH

Ta anoteAéopata g epyaciag autig édetEav 411
n xopnynon adevooivng oe &boelg 0,03 kat 0,05
mg/kgr/min MPOoKaAe( MIMOON TWV TIVEUHOVIKGDY avTl-
oTacewv Kai mécewv. H ouotuatikh kukAodopia
dev emnpedotnke. To yeyovog autd ogeiletal atov
HETABOALONO TNG adevooivng He To MEpacud e and
TNV MVEULOVIKY) KukAodopia (Mentzer et al 1975)°. O
HIKPOG Xpovog nuilwng Tng adevoaoivne divel 1dlaite-
pn a&ia oTo PApUAKo AUTO EvVavTl TwV AAAWOV ayYELo-
Sla0TAATIKOV Ta omoia MPOKAAOUV KAl GUOTNUATIKY
AYYEL00LaoToAN.

To CO twv apphoTwV eV EMNPEACTNKE ONUAVTIKE
OUTE OTIG HeYdAeg BOOELG TOu pappdkou. To Q/Q, na-
pouciace WIKEN aUEnom OTATIOTIKA ONMUAVTIKY HOVO
oV peyaAutepn d6on (0,05 mg/kgr) adevoaoivng. To
PaO, mapouciace mTwTiky Tdon pe v avgnon g
560nG NG adevooivng. To CUVOAIKS SUWE HETADEPD-
Hevo Oy, 1 katavdAwaon Oy, 1 aptplodAeBikn Siado-
pa dev eMNPeGOTNKE. To O, 0TO KT GAEBIKS BeikTn
HeTadopdq kat katavailwng O, nTav otabepd oe 6-
AEG TIG UETPNOELG.

H adevoaivn eival yvwotd ot mpokahei in vitro ay-
YELOBLAOTOAY] OTIG HEYAAEG KAL TIG UKPES TIVEUHOVL-
KEG apnpieg Tou avBpohmou (Mc Cormack)’. H dpdon
™G adevoaivng in vivo dev €xel EMAPKOG HEAETNOEL.
Exet epeuvnBei n Spdon Tng adevoaivng oV NVEULOVL-
KN KUKAOGQOpia 08 appdhoTouq He PETPLO ATTIOPPAKTL-
KA mveupovondBela kat dev SlaroT®ONKe aAAayn
OTNV NMVEUHOVIKY Tt{eon Kat TG TIVEUHOVIKEG avTIoTE-
oelg (Gaba et al 1986)2 Ta anoteAéopata autd E€pXOV-
Tai ge avtiBeon pe Tig in vitro mapatnpnoelg Kabwe
Kat pe Ta anoteAéopara g HeAétng autrg. Ot eEnyn-
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0£lG yia Tnv dladpopd autr pnopel va eivat: 1. H doon
mou xpnotdornoibnke 1 kat 2 umol/kg/min dev Brav
EMAPKNG dedopévou 6TL N adevoaivn Sev eival Lloxupd
ayyelodlacTaATikd. 2. Mepikol dppwaotol énatpvav
BeoduAivn n omola dpa avTaywvioTikd HE Tnv adevo-
oivn. 3. Ot dppwoTol Tng HeAéTng Gaba et al mapou-
olagav nmoTEPN NMVEUHOVIKA UMEPTATN O CUYKPLOT
HE TOUG apPWOTOUG NG nmapoucoaqg HEAETNG Kat dpa
TO UALKG dev elval amoAuta cuykpioipo. 4. Ot dppw-
07Ol TNG BIKNG Hag HeAETNg énatpvav O, ae avtiBeon
HE TOUG apPWOTOUG TNG HEAETNG Gaba et al. H uto&at-
uia mpokaAel avgnon NG €kKPLONG NG EVBOYEVOUG
adevoaoivng kal mbava pelvel Ty napanépa dpdaon
™G eEwyevwg xopnyoupevng adevoaivng, apou He
Vv gvdoyevn unopel va €xel eniteAecBel 1o uéyloto
™G ayyelodlacToAng.

H adevoaivn €xel emiong SoKILAOTEl GE APPOOTOUG
HE 1810TIaBn TVEUHOVIKN UTIEPTAON Kal deuTepomadn
HETA Ao pITpoeldomnabeteq Kal oTig SUO TEPIMTIMOELG
n adevoaivn MPOKAAECE MTWOT TWV TIVEULOVIK®DV TILE-
OEWV KAl aVTIOTAoEwV Xwpig dlatapaxn mg ouotn-
HATIKAG KUKAOYOPIag (T. Evans) MpooWwTIKT EMIKOIVW®-
via.

H ntwon g PAP kat RVP pe tnv xoprjynon adevo-
oivng dnAmVEL ayyelodlaoToAn 010 SiKTUO TNG Mveu-
Hovikng aptnpiag. H ayyelodlaotoAn emniteAeitat dia
HEOOU A, utodoxEwv TG adevoaivng. To yeyovog au-
TO amodelkvUeTAl HE TNV XOPNYNON QvIaywvioTOV
™G adevoaivng. O aviaywvioTtig A, UTTIOSOXEWV TNG
adenosine 5-(N-ethyl)}-carboxomidoadenosine (NECA)
QVAoTEAAEL TNV ayyelodlacTtaATiky dpdon Tne adevo-
oivng 1oxupdTepa anod Tov aviaywvioth A, utodoxéE-
wv N(L-2-Phenylisopropyl) adevooivn (PIA) (Mc Cor-
mack et al 1989).

H peiwon tou PaO, mBavd odeldetat otnv ayyelo-
dLa0ToAn Tou MpokaAel n adevoaivn pe anotéAeopa
v dlatapaxm g oxéong V/Q. Aev Umopouus duwg
va anokAeiooupe kat e§wayyelakn dpdon e adevo-
oivng. Eivat yvwo16 611 n adevoaoivn TipokaAel Bpoy-
xoouaomaon (Mentzer et al 1975)° xopnyouuevn pe ae-
PoCOA. Tautdxpova UMOAOYIOHOG TwV HETABOA®Y
TWV MIETEWY KAl QVTIOTACEWY OTNV TIVEUUOVIKH apTn-
pia Kat oTouG aepaywyouq Pe Xoprynon adevoaoiving
Ba ftav duvatodyv va mpoodlopioel TNV CUPHETOXT ™mg
ayyelodlaoToAng Kat g Bpoyxoouonaong otig V/IQ
dlatapax€g mou MPokaAel n adevoaivn le anotéAe-
oua Tnv nrwon tou Pa0,.

H adevooivn pe tnv ayyelodlaoTaATiky Tng 131oTn-
Ta HOVO OTO OKEAOG TNG MVEUHOVIKNAG KUKAOdOpPIag
MTTOPEl va anoTeA&oel XPNOIUN GAPUAKEUTIKY ouaia
OTNV QVTIHETAOTUON NG NMVEUHOVIKNAG uméptaong. H
napanepa HeA€tn Twv unodoxéwv g adevooivng
OTOV TIVEUHOVLKO LOTO, ayyeia kal Bpdyxouc Ba cuvel-
OdEpel 0NV KATavonon NG autoppUBUIoNS TOU TO-
VOU TWV UGV TV ayyeimv kal Twv Bpdyxwv.

2. Gaba S, Trigui F., Dujols P., Godard P., Michel C., Pre-
tant C.. Compared effects of ITP vs adenosine on
pulmonary circulation of COPD. Eu. J. Resp. Dis. 1986.

MNEYMON 163



69 (Suppl 146) 515.

Londos C., Cooper M.F., Wolff S.: Sybtypes of external
adenosine receptors. Proc. Natl. Tcad Sci U.S.A., 1980,
77:2551.

Mc Cormack D.G., Clarke B., Barnes P.J.: Characteriza-
tion of adenosine receptors in human Pulmonary arte-
ries. Am. | Physiol 1989, 256, H 41.

Mentzer R.M., Rubio R., Berne R.M.: Release of adeno-

164 MNEYMQN

MNEYMQN Teuxog 4o, Téuog 20¢, AnpiAiog - louviog 1989

sine by hypoxic carine lung tislue and its possible role
of pulmonary circulation. Am. S. Physiol 1975, 229,
1625.

Tamaoki J., Kondo M., Takizawa T.: Adenosine - Media-
ted Cyclic AMP - dependent inhibition of ciliary activity
in Rabbit tracheal Epithelium. Am. Rev. Resp. Dis. 1989,
139:441-45.



The Effect of Adenosine on pulmonary
circulation in patients with COPD
and pulmonary hypertension

G. Nakos, T. Evans

SUMMARY

In this study we investigated the action of adenosine on the pulmonary circulation in patients
suffering from COPD and pulmonary hypertension demonstrated by catheterization. Six (6) pa-
tients were studied (4 men, 2 women, mean age: 69 years). Catheterization of the right chambers
was performed in order to follow closely the changes in the pressures and resistances of the
pulmonary circulation. The adenosine was given IV by continous infusion at doses of 0,005, 0,01,
0,03 and 0,05 mg/kg/min. The pressures and resistances of the pulmonary circulation showed si-
gnificant falls when doses of 0,03 and 0,05 mg/kg/min were used. A small reduction in PaO,, an
increase in the Qs/Wt ratio, and an unchangeable total delivered O.. It were also observed the
systemic circulaton resistances were not infleuenced. In conclussion, adenosine is a vasodila-
tor substance which when administered IV produces a significant fall in pulmonary pressures

and resistances without interfering with the systemic circulation.

PNEUMON (1989) 4:165-168

INTRODUCTION

The purine Nucleoside Adenosine has a number of
physiological actions including vasodilation inhibi-
tion of platelet aggregation and inhibition of lipolysis.
The inhalation of adenosine by patients with bronch-
ial asthma, causes bronchoconstriction. Sodium cro-
moglycate and redocromil inhibit the action of
adenosine®. There are some indications that adenosi-
ne acts as a mediator in bronchial asthma. Most cells
release adenosine when they are activated by
antigens’.

The functions of adenosine are mediated by cell
surface receptors. Two types of receptors A, A, have
been described®. The actions of adenosine in pulmo-
nary circulation are mediated by A, receptors which
are found in the smooth muscle of the pulmonary
vessels”. The secretion of adenosine is increased by
hypoxia and it is not related to the integrity of the
bronchial epithelium. Adenosine could play a role in
the modulation of hypoxic pulmonary vasoconstric-
tion and in the regulation of pulmonary vascular
tone*,

Sismanoglio General District Hospital - Athens
Brompton Hospital - London

The purpose of this study is to investigate the

function of adenosine on pulmonary circulation in pa-

tients suffering from COPD and pulmonary hyperten-
sion.

MATERIAL - METHODS

Six patients were studied (4 men, 2 women) with a
mean age of 69 years, ranging from 64 to 75 years. All
the patients fulfiled the diagnostic criteria for COPD.
The clinical examination, ECG and chest X-ray indica-
ted pulmonary Hypertension, which was demonstrated
by catheterization. Therapy with methyl-xanthines,
and a-adrenergic agonist medications were disconti-
nued at least, 48h before the experiment took place.
O, oxygen therapy continued with FiO,: 0,40.

RESULTS

Adenosine’s infusion doses of 0.005 and 0.01
mg/kgr/min did not produce any significant change in
the pulmonary or systemic circulation. At doses of
0.03 and 0.05 mg/kgr/min a significant fall in the
pulmonary pressure (PAP) and pulmonary resistance
(PVR) were observed (p < 0.001) (figure 1 and 2).
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MPAP. | PVR
30 300 -
20 4 200
10 P <0.001 100 A P < 0.001
0 T T T T T T i § T T T
B 0.005  0.01 0.03 0.05 B 0.005 0.01 0.03 0.05
Figure 1. Effect of adenosine infusion on the mean Figure 2. Effect of adenosine infusion on the pulmonary

pulmonary artery. B: baseline. 0.005-0.05 vascular resistance.

mg/kgr/min adenosine.

MEASSURED VARIABLE

BASELINE 1 2 3 4
H 165+ 16 » » » »
W Got 18 » » » »
HR 85+6 88+7 91+ 10 95+ 7 80+9
MAP 96+9,5 92+8 94+ 11 90+6 93+6
MPAP 243+1,9 22,9+1,7 22+2,1 18+1,5 16+1,4
WP 82+28 8+21 8,5+3 8,5+3,2 7,5+ 21
CVP 14,5+ 3 13+4,2 12+3,9 11+2 10+ 2,1
co 4,68 + 0,64 45+0,7 4,7+0,9 48 +0,65 46+0,6
Hb 14,7 + 0,61 » » » »
pH 7,43+ 0,04 7,41+0,03 7,42+ 0,03 742 +0.04 7,44+ 0,05
PCO, 51+6,5 55+ 6,5 53+ 5,3 50+4.5 54+4
P,0, 75,3+6,1 76+8 70+9 71+5 66+ 4,5
Sa0, 91+2,1 92+3 90 + 4 90 + 4 88 + 4
MvO, 37,8+ 1,6 39+2 38+15 37+15 37+1,9
SvO, 70+ 26 72+1,3 69+ 2 68+ 2 68+ 3

DERIVED VARIABLE

BASELINE 1 2 3 4
(¢]] 2,84+0,15 2,79+0,22 2,80+0,13 2,92+0,2 2,81+0,2
Sl 33,8+25 32,1+3 31,2+2,6 30,8 +3,2 35+3,5
RVSWI 4,46+ 1,14 4,18+1,0 4,22+1,3 29+1,5 2,84+1,2
LVSWI 40,1+ 5,1 355+4 36,8 + 3,1 34,1+4 40,6+ 3
SVR 1391 + 58 1403 + 60 1358 + 40 1320 + 46 14440+ 70
PVR 275+ 19 264 + 21 229 + 16 153+ 20 147 + 15
Ca0, 18,41+0,9 18,6 +0,3 18,2+0,5 18,2+ 0,4 17,79+ 0,4
Cvo, 14,1+0,3 14,5+ 0,19 13,9+ 0,3 13,7+0,2 13,7+ 0,2
C(a-v)0, 431+0,4 41+0,2 4,3+0,3 45 +0,35 4,09+0,3
CcO, 20,62 + 0,09 20,63 + 0,03 2064 + 0,05 2065 + 0,06 20,62+ 0,06
DO, 861+ 30 837+ 44 855 + 39 863 + 39 810+ 42
Vo, 201+ 14 184+ 23 202+ 19 210+ 24 188 + 31
Q./Q, 35,8+ 5,1 32+3 36+3 35+2 40+ 4,2
BSA 1,64 + 0,36 » » » »
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However, the arterial pressure (AP) and systemic
vascular resistance were unchanged. A small redu-
ction of PaO,, statistically singnificant (p <0.05) was
observed (figure 3). An increase in the Q. /Q, ratio was
observed only at the highest dose of adenosine
(p <0,05) (figure 4). There were no significant changes
in the cardiac output (CO), oxygen delivery (DOg) (fig-
ure 5), 0, consumption (\702), mixed venous O, (MvO,),
and arterio-venous difference. The results are showed
in table 1.

Table 1. The effect of adenosine infusion on the respiratory
and circulatary systems.

HR : Heart rate
MAP : Mean arterial pressure
MPAP : Mean pulmonary artery pressure
WP : Wedge pressure
CVP : Central venous pressure
CcO : Cardiac output
Hb : Hemoglobin
Sa0, : Saturation of arterial blood
PvO, : Mixed venous O,
SvO, : Saturation of mixed venous blood
Cl : Cardiac index
Sl : Stroke index
RVSWI : Right ventricular stroke work index
LVSW : Left ventricular stroke work index
SVR : Systemic vascular resistance
PVR : Pulmonary vascular resistance
Ca0, : Oxygen content in arterial blood
Cv-0, : Oxygen content of mixed venous O,
C(a-v)O, - Arterial - venous O, content difference
CcO, : Oxygen content in capillary blood
DO, : O, delivery
VO, : O, consumption
QJ/Q, : Venous admixture .
BSA : Body surface area

PaO2

90H

S

60 H
30H P <0.05
B 0.005  0.01 0.03 0.05
Figure 3. Effect of adenosine infusion on the PaO,.

Qs
ay
45
30
154 P <0.05
T T T T T
B 0005  0.01 003  0.05
Figure 4. Effect-of adenosine infusion on the Q/Q,.
co Do,
4 k1200
6 - - e 900
'\/—‘\.
4 - 600
2+ NS - 300
T T T T T
B 0.005  0.01 0.03  0.05
Figure 5. Effect of adenosine infusion on the CO and DO,
DISCUSSION

The results of this study have demonstrated that
the infusion of adenosine at doses of 0.03 and 0.05
mg/kgr/min decreases PAP and PVR. The SVR was not
altered. This event is due to the metabolism of the
adenosine in transit through the pulmonary
circulation®. The very short half life of adenosine,
when given intravenously, is of special pharmacolo-
gic value because the vasodilation in the pulmonary
vasculature is not accompanied by systemic hypoten-
sion. The CO of the patients was not significantly in-
fluenced even when the highest dose was given. The
Q4/Q; ratio increased only at the highest dose (0.05
mg/kgr/min) of adenosine. The PaO, showed a pro-
aressivel falling tendency when the dose of adenosi-
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ne was increased. The total oxygen delivered (DO,
the O, consumption and the arterio-venous difference
were not intluenced. The mixed venous O, (MvO,) which
is an indicator of DO, and VO,, was stable in all the
measurements.

It is known that in vitro adenosine causes vasodila-
tion in the large and small pulmonary arteries of
humans®. The in vivo action of adenosine has not
been thoroughly studied. In patients with moderate
COPD, the action of adenosine has been investigated
in the pulmonary circulation and no significant chan-
ges could have been observed in pulmonary pressure
and pulmonary vascular resistance® These results
are opposed to the in vitro results and the results of
this study. Possible explanation for this difference
are be 1. The dose used (1 and 2 umol/kgr/min) was
not sufficient, because adenosine is not a powerful
vasodilator. 2. Some patients were taking theophylli-
ne, which antagonises adenosine. 3. The report of Ga-
ba et al, the patients had milder pulmonary hperten-
sion than our patients and therefore the two groups
are not comparable. 4. In our study the patients were
taking O,, in the Gaba et al study, were not.

Hypoxia produces increased secretion of endoge-
nous adenosine and possibly reduces the further ac-
tion of exogenously administered adenosine, since,
with endogenous adenosine maximum vasodilation
can be achieved. Adenosine has also been tried in pa-
tients with idiopathic pulmonary hypertension and se-
condary pulmonary hypertension due to mitral value
disease. In both cases adenosine produces a re-
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duction in pulmonary pressures and resistances
wi thout any change in the systemic circulation (T. Evans)
(personal communication). The fall in PAP and RVP
with the administration of adenosine implies vasodi-
lation in the pulmonary arterial of bed. This vasodila-
tion takes place through A, adenosine receptors. This
can be demonstrated by the administration of an ade-
nosine antagonist. The A, adenosine receptor antago-
nist 5 (N-ethyl) carboxomidoadenosine (NECA) inhi-
bits the basodilation more strongly than A; adenosine
receptor N®(1-2 Phenylisoprofeyl) adenosine (PIA).
(Mc Cormack et al 1989%. PaO; reduction is possibly
due to the vasodilation produced by adenosine, re-
sulting in distortion of the V/Q matching. We cannot
exclude the extravascular action of the adenosine. It
is known that administration of adenosine by aerosol
produces bronchoconstriction (Mentzer et al 19759).

It would have been possible to determinte the invo-
Ilvment of vasodilation and bronchoconstriction in
VIQ distortion produced by adenosine, if calculations
of changes in pressures and resistances in the pulmo-
nary artery and airways were done simultaneously.

In the pulmonary circulation, adenosine with its va-
sodilatory property, can be a useful pharmacological
substance, in the treatment of pulmonary hyperten-
sion. Further study of adenosine’s receptors in
pulmonary tissue, vessels and brouchi will help in
understanding the pulmonary tissue, vessels and
brouchi, as well as the autoregulation of muscle tone
in the vessels and bronchi.
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ZTTIPOMUETPIKEG SIATAPAXEG OE AOUNNTWHATIKA
Imaidid PE IOTOPIKO €10pO0PNONC HUKWVIOU.

K. Znupomoulog, E. Bayidkng, I. TooukaAdcg, H. Eigen,
A. 2Znrupormoulog, J.Stevens kai N. Ziapdkag

NEPINHWH

Me okomé va exTipfigoupe Tn BAGRN mou KaTaAeinel To gOVSpopo €10p60dNoNG HUKWViou (MAS)
peAeTAoape 12 naidid nAikiag &1 we evvéa TV (7,4 xpbvia kata péco 6po) peta T voago. To
deiypa pag amoTeAeito and Ama mpooPfAnBivreg acBeveig, povo £vag ek Twv omoiwv XpeidaoTn-
KE UNXAVIKG aepiopod atnv okeia ¢paon Tng vooou. e KGO naidi MeTrpricape FVC, FEV,, PEFR,
MMEFR, VisoV, nveupovikoUg 6ykoug pe cwpaTiké mAnbuopoypdado, kai uttoAoyicape Toug Ab-
Youg FEV,/FVC ka1 RVITLC. Kavape dokipacia mpokARoewg pe peTayodivn oe kaOe maidi kai
umoloyicape Tn 860n mou npokaAei peiwon Tng FEV, kata 20% ané v apyika perpnBeica
(Pdy oe povadeg Mch). Ta amoteAéopata auta ouykpibnkav HE ekeiva mou avTAfoape amd
Hia opdda 12 puaiohoyikwv MaIdidV mou HEAETAONKAV OTO EPYAOTIPIO Hag. ZTa Maidid pe 10To-
pIk6 MAS A MMEFR fitav xaunAéTtepn (p < 0.05) kai o VisoV HeyahiTepog (p < 0.05) and Ta ¢pu-
ololoyika maidid. Aev unfpxe onuavTiki Slapopd oTnv BpoyxIkn avTidpaoTikOTNTa peTaku
Twv aoBevav pe MAS kai Twv ¢puCIOAOYIK@OV MaISIOV ONMWwE KaBopigeTal pe Tn dokipacia mpo-
kANogwq pe petayodivn. Ta eupfpata auta deixvouv Tnv mapoucia piag uttoAeIMmoPevng ava-

nmveuoTIKAG BAGBNG peTd To MAS aképa kai oe acBeveig pe AMa MPooBoAn.

MNEYMQN (1989) 4:169-173

EIZAFQrH

Moviun TIVEUPOVIKT) KaTaoTpodr) Kal BPOYXIKY| UTtep-

avridpacTikotnTa €xel meplypadel oe aobeveic e
BAGBN Twv agpaywymv anéd BpoyxloAitida, Aapuyyi-
1160, AOLUWEELG TOU AVATEPOU 1) KATMTEPOU AVATIVEU-
OTIKOU, 0€ erugrioavteg and nap’ oAiyo nviyud, kat pe-
T4 amno elonvor] 64oviog. Av autd cupBouv oTn Vveo-
YVIKA 1 otnv natdikn nAtkia unopei va npooBaiAouv
TNV MVEUHOVLKY AElToupyia yia MoAAG xpovia Kal Til-
otevetal 6Tt oupBdAAouv oTn dnuioupyia CuPMTwUa-
TIKNG TIVEUHOVIKNG vooou'”. To ouvdpouo g elopd-
$nong Hukwviou (MAS) mpocBAAAEL TOV MveUOVA KA-
Ta N SlapKeLa piag meplodou Taxeiag avantung kat
HTopel va avapévetat Tt 6a TTPOKAAETEL UTIOASILATIKN
BAGBN mapduola Pe auTr Tou TiepLypAdETAL oav amoTs-
AEOHA AAAWV TIVEUHOVIKGOV VOOWV.

H kipla BAGBN oto MAS eival pia $Aeypovddng
anoepagn Twv HEYAAWV kal MIKpGOV acpaywydhv. H na-
BoAoyoavatopikn eE£TA0N AMOKAAUTTEL VEKPWOT TOU

Maidornveupovolroyikn KAiviki) Tou Noogokopeiou James Ri-
ley Indiana USA kai NveupovoAoyiki KAvikii Tou Noooko-
ueiou «Evayyehiopogn»

Bpoyxikou emiBnAiou akoAouBoUpevn and AeudoKUT-
Taptkn dlnon Tou BpoyxlkoU TOLXWHATOC Kal OTé-
vworn tou auAou® Map’ 6Tt AetToupyikég kat maboAo-
YOQVATOUIKEG AVWHAAIEG TWV LEYAAWV KAl IKPDV ag-
paywywv g€xouv amodelxBel omv ofeia ¢don tng
vooou®®'% ta amoteAéopata oTnv MVEUHOVIKY AEl-
Toupyia Kata v peténelta nadikni nAtkia Sev éxouv
peAenBel. '’ autd unoAoyioape TNV MVEUHOVIKN AEL-
Toupyia O aoupmTwHaTikd mnadld, Tou enélnoav
arnd MAS aAAd dev eixav LOTOPIKO QVATIVEUOTIKNG VO-
OOU. LKAVAG va TIPOKAAETEL HOVIUN TIVEUUOVIKY SUGAEL-
Toupyia.

YAIKO KAl MEGOAOZ

AvackomBnkav 1a laTPLka 10TOPLKA SAWV TV Tal-
duwv mou eixav voonAeuBei yia MAS ato Indiana Uni-
versity School of Medicine, James Whitcomb Riley Hos-
pital for children amné to 1975 wg 10 1985. AMOKAEI-
OTNKav Ta madid pe KapdLakeg 1} GAAEG TIVEUHOVIKEG
avwpaAieg. Ekatév capdvta éva sixav IoToptké aveu-
PEOEWS pUKwviou atnv Tpaxeia. Emedr n didyvwon
Tou MAS eival 8UokoAo va BeBaiwbei avadpopuikd, Ta
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MAPAKAT® EBIKA KPLTHPLA XPNOtpoToenkay yia v
£€vta&n otn peAETn:

1) lotoptkd PuKkwviou oTov opoddpuyya i oy Tpa-
¥€ela, 2) akTIVOAOYIKN £lkdva TUUBATY| LE TIVEUHOVITL-
da amnd slopddnon, 3) avanveuoTiKny OUCXEPELQ.
Tplavta acBeveiq eixav gpgaviost kat Ta Tpia KpLr-
pla el06dou. Mévie and autouq elxav meBavel kata
Vv ofeia pdaon g véoou. Aekaegvvid amnd Toug elkoot
névie endnoavieg aveupébnoav and toug oroioug
deKATPE(G oUNPDVNOAY va AGBOUV HEPOG OTN HEAETN.
To MPpwTOKOAAO TNG HEAETNG £yive amodeKTo amd Ty
emttporny] Tou Maveromuiou yia my npoctacia Twv
aoBevdv Kat OAoL ot Yoveig unéypapav 6TL anodexov-
TalL va mpaydatoroinBel n perétn. Eva ektetapévo
EPWTNHATOAOYIO QVAPEPOUEVO OTIG AVATVEUOTIKEG VO-
goug (ATS - DLD - 78C) cupnAnpwBnke aroé 6Aoug nou
ouppeTElXaV 0TN HeAETN?22% Ta cuppeTEXOVTa dToua
kaBopioTnKav Ye BAOT TIG ApVNTIKEG ANAVINCELG OTIG
EPWTACELS TOU epwTnuatoAoyiou ATS - DLD - 78C.

OLKOYEVEIAKA 1OTOPIKA avamveuoTIK®V Tabroewy
eAndbnoav eniong.

Apgowsg HETA TOV TOKETO EYlVE eVOOTPAXELAKN
avappdéoenon and tov nadiatpo 1 Tov avatcbnaoloAs-
oe 6Aa Ta veoyévvnTa. Ta pUOIKA XAPAKINPLOTIKA Kal
N TMOo6TNTA TOU ELOPOPNOEVTOG HUKwVIOU aro TOug
NMVEUPIOVEG KAtd TO XPOVikG dldotnua g elopoon-
onong dev purnopouae va SleukpLvicBel ano ta L.oTopt-
Kat yU' auto dev eAGBn umoyty kata my eKT{UNON
¢ mveupovikng BAGRNG. O aptBudg Twv avanvowy,
TO XPWHA, N ELOOAKY] TOU BwPAKIKOU TOIXWHATOG Kal
ol yoyyuapoi eAie¢dnoav ut’ oYLy oTnv EKTIHNON TOU
ouvdpépou avarnveuotiknig duoxépelag (RDS) peta
and elopdenon kat 1 napoucia k&be evog and autd
XPNOLLOTOINBNKE yla TNV el0aywyn otn povada eldt-
KNG ¢povTidag.

Ta ¢puAAa voonAeiag and In Hovada ELSIKAG Ppo-
vtidag dev frav Slabéatua ahAda Aol oL aoBeVE(G £l-
onxénoav ot povada autn.

SOudpwva PE TNV KALWVIKY ££€1a0N PETA TOV TOKETO
Séka anod ta dwdeka veoyvd pe MAS Bewpribnkay te-
Aelopunva kat duo unepmpida. Kavéva dev tav npow-
po. To ugoo Bapog Tng yevvnoewg frav 3.55+0.624
Kg. O péocog deiktng Apgar petd éva Aemtd nrav
6.3+ 1.7 kat petd mévte Aemtd 7.5+ 1.28. O delkmg
Apgar d®deKka aoBEVOV TTIOU CUYKEVTIpWOav Ta KPLTH-
pla yia MAS kat eupiokovto gv {wr aAAd dev ouppe-
Te(xav oTn HEAETN TAV OTO MPWTO AeTtTo 4.1+ 2.5 Kal
oTo Téumnto Aentd 55+2.8. O deiking Apgar armo
TOUG W1 CUMUETEXOVIEG Y|TAV OTATIOTIKA ONUAVTIKA
XAUNADTEPOG OTO MPWTO AeTTO (p < 0.02) kAl OTO TEN-
TTo AeTtto (p < 0.05) and 1o deiktn Apgar Twv dwdeka
aoBevav pe MAS mou éAafav pEpog otn HEAETN. EAN-
PBnoav aktivoypadi{eg BMPAKOG TIG MPWTEG WPEG HE-
T4 TOV TOKETS amnd 6Aa ta veoyva.

Ta supruaTa KATATACOoVIAl WG aKOAOUBWG:

AMBnon (etepotiAcupn 1 apPoTePOSTIAEUPT), SUNBN-
on HE TveupouecoBwpdkio, duinon pe mveupodwpa-
ka, dtBnon e ateAektacia kal diriBnon pe unepdia-
otaon. Qg 3iBnon opiotnke n augnuevn mapeyxuua-
TIKA oklaypdenon, 1 au&nuéveg ouppéouceg dinbry-
OEIC OX1 APKETA HEYAAEG 1} TUKVEG WOTE va BewpouV-
Tal MTUKVWOon.
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EEL veoyvd pue MAS gixav apdotepSmAeupeg dinb-
oelg, dUo eixav (eETepdMAeupn) dINBNON e TIVEULIOUE-
0oBwpdklo, éva eiXe (AuPoTEPOTAEUPT) dIBNoN pe
urnepdidotaon. OAa Ta veoyvd XpelaoTnkav avavnyn
Kal Ta dwdeka avianokpibnkav emtuxwg. Enta anod
1a dndeka xpetaotnkav 40 - 100% o&uyovo kal yia
TouAdxloTov eikool wpeg. Téooepa and 1a dwdeka
xpeldomkay 25 - 40% o&uydvo yla TOUAAXLOTOV
Tplavia €L wpeg. Eva amnd 1a veoyva dlacwAnvmenke
Kal £TEON OE PNXAVIKO AEPLOUO Yla eiKOOL TEGOEPLG
hpeg. Katérmiv 0 agBevng autdg xpeldotnke o§uyovo
(40 - 100%) yia eikooL T€00epLG DPeG. Ta ddeka veo-
yVvd TIou avianokpibnkav ota kptmmpta tou MAS kal
gupiokovTo ev {w1 AAAA eV GUHHETE(XQV OTN HEAETN
eixav SlacwAnvwBei. Aev éxoupe akplBn oTolxeia yia
10 CUVOPOHO avamveuoTikng SuoxEépelag evog eKa-
otou aoBevouc. Evd ta veoyvd ehappavav o§uyovo
HE 1 Xwpig utoBonBolpevo agplopd eyiveETO MPOOTA-
Bela va kpatnbel n PaO, nmavw ardé 50 mmHg kat n
PaCO, kdtw aré 65 mmHg. Aé¢ka and Toug dwdeka a-
oBeveic EAaBov éva ouvduaoud aumikIAAIVNG Kal Yev-
TapUKivng yia tpelg wg déka pépeg. H Bepareia pe ta
QvTIBLOTIKA SIEKOTITETO OTAV Ol ALUOKAAAIEPYELEG EYI-
VOVTO apvnTIkEG. Ot KAAALEPYELEG alpaTog Kal BPoyxL-
KOV ekkpioswv Kal Twv déka aut@v acBevav gylvav
APVNTIKEG.

Mveupoviki AeiToupyia

>& O6A0UG TOUG aoBeveiq Eyive pIa ApxLKN OTILPOME-
Tpnon Kat mAnbucpoypagia. MNa 1 OTPOUETPNON
XPNOLUOTIOMBNKE UYPO OTILPOUETPO. (525 Pulmonizer
Med Science Lnc. St Luis. Mo). O1 mpooTmdBeleg 1ng
HEYIOTNG EKTIVONG emaveAnidBnoav Tpelg opES Kal
0 Bialog eKTVEUOTIKOG GYKOG OTO TIPWTO BEUTEPOAETITO
(FEV ), n Blain ZwTikn xwpnTikotnta (FVC), katn peyl-
otn péoo ekmveuoTikn pory (MMEFR) eruAgxOnkav
and TG KAAUTEPEG TIPOOTABeLeC yia avaAuon. H Ael-
TOUPYIKT UTIOAELTIOMEVT XwpnTikomTa (FRC) Kat n av-
tiotaon Twv agpaywywv (Raw) petprifnkav pe
XPHOT owpaTtikou MAnBuouoypddou oTabepol OYKoU
- kupawvéuevng nieong (Warren Collins Co. Braintree
MA) UE TIC TEXVIKEG TIOU TiEplypapnoav amd Toug
Dubois kat ouv.'"'2 H oAk TIVEUMOVIKY) XWPNTIKOTN-
1a (TLC) kat o uttoAelnopevog dykog (RV) unoAoyiotn-
kav. Ard 6Aa Ta maidld eAnjdOnoav HEYLIOTEG EKTIVEU-
OTIKEG KAUTUAEG HETA amd OeKAAETTN £§1G0PPOTIION
pe avarvon peiypatog mou meptéxet 80% HAlo kal
20% O&uyovo. O dykog ng iong pong (VisoV) e&nxon
anoéd IV OmTIKA TOmoBETNON TWV KAUMUAGOV POTG OY-
KOU TIOU &vyivav evw o eEeTalopevog avdamnvee agpaq,
NAvw O QUTEC TIOU £ylvav YE TNV avanvor] P heiypa
HAiou - OEuyovou. Ol KaumuAeg ouvdlaotnkav otnv
TLC. O éyKog aToV omoiov oL poéq yla Ttg dUo KAUTU-
A£G £yvay (0eq EKPGPACTNKE CAV ET{ TOLG EKATO TTOTO-
016 NG ZwTlkng Xwentikottag (VC). O kaAutepeg
and 1pelg yeyaAutepeg VisoV avaAubnkav. And 6Aa
TA OTIPOUETPLKA KAl MANBUCHOYpPaPLKE dedopeva uTio-
TIOAOY{OTNKAV OL £T{ TOIC EKATO AVAUEVOUEVEG TILEG 'S ™.

AoKipaoia MPOoKARCEWG HE HETAXOAIVN
Y& dAouG Toug aoBeveig £yive dokipaacia BPOYXIKNG
MPOKANONG HE HETAXOAivn pe ™n HEBOSO TOU TEPL-
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Ypadtnke and toug Chai kat ouv.'®. Atadoxikd Staiy-
Hata PETaXOAIVNG MPOETOIHACTNKAY TPV TN SOKLUA-
oia and anooTElPWHEVO KATEWPUYHUEVO SLAAupa
25mg/ml petaxoAivng SlaAeAupévo og LOOTOVO pUBuL-
OTIKO dLdAupa Je TEAKEG CUYKEVTPOOELS 0.075, 0.15,
0.31, 0.62, 1.25, 2.50, 5.00 kat 25.00 mg/ml. SUvoAIKEQ
HOVAdeg petaxoAivng yia mévre (5) ElOTIVOEG Tav av-
tiotoxa 0.375, 1.125, 2.68, 5.78, 12.0, 24.5, 49.5, 94.5
Kal 225.0 povadeq petd kabe didAupa. Ta dtaAvpata
EXOPNYOUVTO pe éva veperomowntr) De Vilbis (tumnog
545) ue xprion cupnieot agpa pe por| 8L/sec. H FEV,,
kKat FVC nou ywvétav mpv tnv €10mvon tou SlaAuth
Xpnotgoroouvto oav BAon yia Tov MPoadlopioud
TwV GAAQY®V OTNV TVEUMOVIKY AEITOUPYIKOTNTA TIOU
TIPOKAAOUCE 1 HETAXOAIVT.

O e&etadduevol Katomiy eloénveay MEVTE POPEG a-
16 v FRC ané 1o didAupa He T HIKPOTEPT OUYKEV-
TPwON HETAXOAiIVNG Kal 1.5 kal 3 AemTd PETA peTPEiTO
n FEV;, kat n FVC. Mo mukvd dlaAupata expnotuo-
TIOLOUVTO TIPOODEUTIKA UEXPL TNV TUKVOTNTA TwV 25
mg/ml (aBpoloTikny d6on, 225 povadeg). Av n FEV,,
HELWVETO KATW amod To 20% Tne apxikd petpnBeiong
Kata TN didpkela g doKlpaciag, To anoTéAsopa e6e-
WPEITO BETIKS KAl N SOKIUAT(A ETEPUATIZETO. H MPDdTN
d60on petayxoAivng mou odnyouoe oe mtwon g FEV,,
kKatd 20% and m Baocikn Tiun ovoudleto PDy. Ze Ka-
be ceeragopevo kabopiCape €va Aegiktn AvidpaoTt-
kotntag (Reactivity Index, RI) ou opiCeto cav n péyt-
01N €KATOOTIAKA TTwon tTng FEV,, avd apBuod pova-

dwv peTaxoAivng oTo onpeio NG HEYLOTNG avTanos-
Kplong. OAa ta maidid (aobeveig kat opudda sAéyxou)
e&etdoTnkay yla va eivat olyoupo OTi 1joav ACUUTTT®-
uatikol mpLv apxioet n HEAETN Kal and TO LOTOPIKO a-
oupntwpatikol yia €&L eBdopnddeg npiv TV e€LTaon.
Agv IPAYUATOTIOW|BNKE HEAETN AV UTTIIPXE OTO LOTOPL-
KG AO(HWEN TOU avamveuoTikoU TIG TeAeutaieg €&
Bdouddeq.

Evive otatiotikr} avdiuon twv SedOuEvwv UE TN
dokipaoia t-test, pe n dokipacia X2 avaiuon g ye-
TaBAnMG kat dokipaaoia Wilcoxon. O deikIng avrti-
opaoTtikétntag (RI) perarpdnnoe oe Log (RI+0.001)
ylati uttipxav onuavtikég dladopeég oTIq TIHEG YETA-
€U Twv 8U0 opdAdWV Kal dEV HTAV KAVOVIKA KATAVEUN-
HEVEG.

AvAAuon g HeTABANTAG XpNOLHoMoWOnKe yia va
OUuYKpLBei 0 delkIng avidpaoTtikétnTag (RI) kat o Log
(Rl +0.01) peTa&u Twv duo opddwv. H dokipacia Wil-
coxon xpnatporno|énke yla va ouykplBei n MMEFR
kal o VisoV peta&u twv dUo ouddwv S16TL Kat oL dUo
dOKLPaO(EG £x0OUV HeYAAN peTABANTOTNTA.

ANOTEAEZMATA

Ol HECEQ TIHEG TWV AEITOUPYIKWV OOKIHACIOV TWV
nveupdvwy avaypdgovral otov nivaka 1. Aev umrnp-
XQv OTATIOTIKA ONUAVTIKEG O1aPOPES LETAEU TNG Od-
dag eAéyxou kat Twv aocbeviv pe MAS otig PEFR,
FVC, FEV,, oto Adyo FEV./FVC, FRC, RV, TLC, kal

Mivakag 1. MEoeg TIHEG OTPOUETPIKGV napap€tpwy oe 12 acBeveiq pe MAS kal 12 g opddag eAéyyou

+
HAikia ®UAo Yyog PEFR% FVC% FEV-1%
avapeyv. Avapev. AQVAaueyv.
AZOENEIZ  Méon T 7.40+0.99 M F 125+5.7 98+ 15 104 +10.4 100 £ 12
ME MAS +SD 3 9
OMAAA Méon tiuy 8.5+ 1.7 2 10 133.2+125  97+14 97+ 11.1 93+ 14
EAErXOY +SD
<0.05 NS* <0.1 NS NS NS
"FEV1  FRC% RV% TLC% RV/ Raw% MMEFR% VisoV
IFVC  avapev. avapev. avapev. TLC avapev. ™™g VC
AZOENEIZ  Méon Tun 8516 122421 151+40 115+13 30+6 175+82 87.2+203 36+18
ME MAS +SD
OMAAA Méon tiun 85+4 107118 144+38 109+19 2945 167+96 110+20.8 18.1+ 11
EAEMXOY +SD
NS NS NS NS NS NS <0.05 <0.05

OL TILEG TWV AEITOUPYIKGDV SOKIHACLOY TAPOUTIAZovVTal oav ML TOLG £KATO NG AQVAUEVOUEVNG TIHNG AOY W
TV S1aP0PWV TWV ATONWY 0TI U0 OUAdES
*NS = Ox1 0TaToTIKA onNuavTiky Slagpopd
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RVITLC. O aoBeveig ue MAS eixav 6yko {ong pong
(VisoV) peyaAutepo amnd toug $uacioAoytkoug (p < 0.05)
Kat elxav eniong MMEFR xaunAdtepn and toug ¢u-
olohoyikoug (p< 0.05) 7,4 xpdvia PETA TNV apPXIKA
BAABN (mivakag 1). TNV eKT{UNON TNG BPOYXIKY avTL-
dpaotikétNTag dev BprKape OTATIOTIKA ONHAVTIKEG
dlapopiq HeTagu TG opddag eAéyxou Kal Twv aoBe-
vV He MAS atnv PDy, 0NV eni 101§ EKATO TITWOT NG
FEV, 1} Tou RI (Mivakag 2).

Mivakag 2. ArnoteAéopara g SoKaoiag MPOKANCEWG HE
petaxoAivn oe 12 aoBeveiq pe MAS kat 12 tng opddag eAdy-
Xou

PDy, % aAhayn RI Log (Rl +0.01)
F

EV-1

ASOENEIZ Méon159+97 20+14 0.99+2.1 —0.85+0.97
ME MAS  Tiuj

+SD
OMAAA 18+72 16+10 0.17+0.2 -0.98+0.66
EAEFXOY

P NS NS NS NS

NS* = Oxl otaTioTikd onuavTikn diapopa

ZYZHTHZH

Yndpxel éva augnuévo evdlagpépov yia Tig mbaveg
oxéoelg petagu voonudtwy Tou KatwTIEPOU AvVaTveu-
otikou otnv mnaldikn nAwkia kar enakéAoubeg ava-
TIVEUOTIKEG KAL TIVEUHIOVIKEG AEITOUPYLKEG avwHaAieq
oV ednPeia kat otnv eviAiko Jwr]'®2'. Ev toutolg n
ubavn ox€on ueta&u MAS, piag neplyevvntikng BAaG-
Bng kal emakdAOUBwV HAKPOXPOVIWYV aVWHAALDOV
OTNV TIVEUMOVIKY AELTOUPYIKOTNTA dev €XEl PUEAETN-
Bel.

Mpoonabnoapue va Eekabapiooupe amnd 1o LOTOPLKO
autouqg Toug acBeveig mou avéntugav daodua, Bpoy-
XIOATIda kal AAAEG TveUpoVikéG vOOOUuG Kavég va
avartu&ouv péviun niveupovikyy ducAettoupyia. H a&ia
Tou epwTtnuatoloyiou ATS-DLD-78C yia tov kaBopi-
oudé NG mnapouciag TéTolwv aocBevelnv eival
TekUNPLOpEVN??23, Mapd tnv anoucia AoOuaTog i aA-
AWV TIVEUHOVIKWV VOOWV, 0Tnv opdda Twv acbevmv
pe MAS umipxav anodei&elq yia vooo TwV HIKPWV ae-
PAYWYWYV, EMTAULOU Xpovia petd v o&eia BAGRN. O
uyPnAog éykog iong pong (VisoV) eival cupBatdg pe
BAGBN TwV UIKPWV AEPAYWYWV OTIWG KAl N XaunAn
MMEFR. H euaigbnoia autv Twv mapapeTpwv otny
avixveuon Mabnoewv Twv UIKPOV aEPAywYwV E€XEL
anodelxBei and nmoAAoug cuyypadeig®?528, Mapd 10
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otL 0 Mink €xel aupioBntnioel v a&ia Tou VisoV cav
HETPOU TNG OUCAELTOUPYIAG TWV UIKPWV AEPAYWYWV
oe okUuALA?, moAMoi ouyypadeiq toxupifovtal 6TL 0 Vi-
soV eival pia and g no euaiobnteqg dokipacieg yia
BAGBN TwV HIKPWOV agpaywynv4?526 H Biain peocoek-
veuoTikny pory (MMEFR) avamnaplotd eniong mn pon
OTOUG ULKPOUG aepaywyouq. Av n {wTLKN XweNTIKOTN-
Ta kai n FEV, givat puoloAoyikEG, Onwg otn OLkN Hag
MEAETN, peiwon Tng MMEFR oxetiZetal ikavonolntikda
pe avwpaiieq oe AAAeq OOKIUACIEG TWV HIKPOV
agpaywymv?® H TLC, FVC, FRC, RV kat o RV/TLC dev
dlEpepav otnv oudda pe MAS oe oUykplon HE TNV
oudda eAéyxou. Autd dev amokAeiel Tnv mbavotnta
BAGBRNG TwV UKpdV agspaywydv?®? H FEV, otouq
aoBevelg pe MAS dev diEdpepe and v avtiotoxn Twv
e€etaoBeviwy NG opadag eA€yxou.

H FEV; nap’ 61 eEaptdral and tn Aettoupyia kat
TV HEYAAWV KaL TOV HIKpOV aspaywymdvz®® dev gf-
val téoo guaiobntn 6co n MMEFR. H MMEFR 6a ap-
xioelva méptel vwpitepa katd tnv avdntuén anodpa-
KTLKNG VOOOU Twv nveupdvov and tnv FEV, avanapt-
OTWVTAG ONuavtikn andéepatn ota neplpeplkd Bpoy-
XI0Ala 0 aouuMTwHAaTikoug acBeveig?®30,

H dokipaoia TpokANoewg e HeTayxOAivn kal n
PEFR kaL o Raw dev di€pepav anod ekeiveg G oud-
0ag eAéyxou, evOELKTIKG OTL UTTOAELNATLKT BAGRN TwV
aEPaywywv napouctalopevn pe BPOyxXLKY UTIEPAVTL-
OpaoctikétnTa dev unmpxe. Auto Propel va opelAeTal
and tnv €AAewn oto deiyua pag Twv Bapéwg nacxov-
Twv e MAS. Ta 1oTOpIKA TwV dWdEKA ETULHOVTIWY TIOU
doev Apav HEPOG a1 LEAETN deixvouv OTL N Baputnta
KQt Ol EMLTTAOKEG TWV N CUMETAOXOVTIWV fiTav oofa-
poétEPEG amnd auTég NG opddag nou peAetndnke. MNa-
pa 1o 6Tt TO pECO UYog Kat N nAtkia Tng opddag eAgy-
XOuU NTav diapopeTikd and autd twv acbevwyv dev Til-
otevoupe 611 autd ennpéace Ta anoteAéouara ylati
OuyKpivaue Tnv ekatooTiaia avaloyia Twv avapevo-
HEVOV TGV '™ AauBdavoviag umdyiy v ékTaon
g o&eilag nveupovikng BAGRNG oto MAS ta euprpa-
Td pag Sev eival anpoodoknTa akdua Kal og pia fria
npoofAnbeica opdda. Av autr n BA4Rn eival ava-
OTPEYLUN KABWG 0 XpOVvoG TapEPXETAL KAl O TIVEUO-
vag avantuoostal mapapével Ayvwoto. EvrouTolg pe-
T4 entauiou xpoédvia n avdantuén tou nveupova eivat
oxedov AN PNG kat paivetal mbavd 611 n BAGRN eival
poviun. Ot Mawdiatpol npénet va Aappdavouv umdyv
™ péviun nveupovikn BAGRN ota natdid Je 1IoTOPLKO
MAS, kaBwq autd ta naidid pnopel va avilueTwrti-
¢ouv uPnAOTEPO KivOuvo yla xpovia amodpaKkTiK)
nveupovotmdbela (dlaitepa av €LOTIVEOUV €PEBLOTI-
KOUG TapdyovIeq Omwg Kanvo Tolyapou Kat mepLBai-
AOVTOAOYLKOUG PUTIAVTEG.
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Pulmonary function abnormalities in symptom
free children after meconium aspiration
syndrome

K. Spyropoulos, E. Vagiakis, G. Tsoukalas, H. Eigen,
A. Spyropoulos, J. Stevens and N. Siafakas

SUMMARY

To assess residual damage from meconium aspiration syndrome (MAS), we studied 12 children
aged 6 to 9 years, in an average of 7.4 years after injury. Our sample consisted of mildly affected
patients, only one having required intubation and mechanical ventilation in the acute phase of
iliness. In each child we measured FVC, FEV,, PEFR, MMEFR, VisoV, lung volumes through bo-
dy plethysmography, and calculated FEV,/FVC and RV/TLC. Methacoline bronchoprovocation
testing was performed in each child and the dose producing a 20% decrease from baseline
FEV.-1 was calculated (PD,, in Mch units). These results were compared with those obtained
from a group of 12 normal children studied in our laboratory. In MAS patients the MMEFR was
lower (p < 0.05) and VisoV greater (p < 0.05) than in normal. There was no significant difference
in airway reactivity between the MAS patients and normal subjects as determined by metacholi-
ne bronchoprovocation. These findings indicate the presence of a residual respiratory lesion a-

fter MAS even in mildly affected patients.

PNEUMON (1989) 4:174-178

INTRODUCTION

Permanent lung damage and airway hyperreactivity
have been described in patients with airway injury
from bronchiolitis, lower or upper respiratory infec-
tions, in survivors of near drowning, and after ozone
inhalation. If these occur in infancy and childhood
they may affect lung function for many years and are
thought to contribute to the development of sympto-
matic lung disease'”. Meconium aspiration syndrome
(MAS) affects the lungs during a period of rapid lung
growth and might be expected to cause residual da-
mage similar to that described as a result of other
lung injuries.

The principal lesion in MAS is an inflammatory ob-
struction of large and small airways. The pathology
reveals necrosis of bronchiolar epithelium followed
by lymphocytic infiltration of the bronchial wall and
narrowing of the lumen® Although both functional
and pathologic abnormalities involving large and
small airways have been demonstrated in the acute
iliness®'°, the effects on lung function later in child-
hood have not been studied. Therefore, we evaluated
pulmonary function in asymptomatic children who

From James Whitcomb Riley Hospital for children and
““Evangelismos’ Hospital Pulmonary Dept.
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had survived MAS but who had no history of respirato-
ry illnesses sufficient to cause permanent pulmonary
disfunction.

MATERIAL - METHODS

Subjects: The medical records of all children who
had been hospitalized for MAS at Indiana University
School of Medicine, James Whitcomb Riley Hospital
for Children from 1975 to 1985 were reviewed. Chil-
dren with cardiac or other pulmonary abnormalities
were excluded. One-hundred and forty-one had a hi-
story of meconium staining. Since the diagnosis of
MAS is difficult to establish retrospectively, the follo-
wing specific criteria were used for inclusion in our
study: 1) History of meconium in the oropharynx or
trachea, 2) radiological evidence consistent with a-
spiration pneumonitis and 3) respiratory distress. 30
patients met all three criteria. Five of them died in the
acute phase of the illness. Nineteen of the 25 surviv-
ors could be contacted, 13 of whom agreed to partici-
sate. The study protocol was approved by the univer-
sity’s committee for the protection of human subjects,
and informed parental consent was obtained from all
families. An extensive respiratory disease question-
naire (ATS-DLD-78C) was administred to all study in-
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dividuals (patients and controls)??2?%. The individuals
were by determined negative responses to the que-
stions of the ATS-DLD-78C questionnaire. Family hi-
stories of respiratory disorders were also obtained.

At the time of delivery, endotracheal suction had
been performed by the pediatric or anaesthesiology
residents on all infants. The physical character and
the amount of meconium aspirated from the lungs at
the time of the injury could not be determimed from
the records, and therefore were not taken into consi-
deration in the evaluation of pulmonary injury. Respi-
ratory rate, color, retraction of chest wall and
grunding were considered in the evaluation of respira-
tory distress syndrome (RDS) after aspiration, and the
presence of each factor had been-grounds for admis-
sion to the Special Care Nursery. Records of RDS sco-
re were not available, but all the patients required ad-
mission to the Special Care Nursery. According to the
physical examination after delivery, 10 of 12 patients
were considered ‘term and two post-term. None
was premature. The mean birth weight was 3.553 + 0.624
kg. The mean Apgar score after 1 minute was 6.3 +1.7
and after 5 minutes 7.5+ 1.2. The Apgar scores of 12
patients who were still living and met the criteria for
MAS, but did not participate in the study, were at one
minute 4.1+ 2.5 and at five minutes 5.5 + 2.8. The Ap-
gar scores of non - participants were sighificantly lo-
wer at one minute (p < 0.02) and five minutes (p < 0.05)
than the Apgar scores of the 12 MAS patiens who par-
ticipated in study. Chest roentgenograms were obtai-
ned in the first hours after delivery from all infants.
The findings were tabulated as follows:

Infiltration, (bilateral or unilateral), infiltration with
pneumomediastinum, infiltration with pheumothorax,
infiltration with atelectasis, and infiltration with hype-
rexpansion. Infiltration was defined as increased lung
markings or increased patchy densities not sufficien-
tly large or confluent to be considered consolidation.

Six MAS patients did have bilateral infiltration, 2
did have infiltration (unilateral) with pneumomedia-
stinum, 1 had (bilateral) infiltration (unilateral) with
pneumomediastium, 1 had (bilateral) infiltration with
pneumothorax, 1 had infiltration (bilateral) with ate-
lectasis and 2 had infiltration (bilateral) with hyperex-
pansion. All of the 12 infants required resuscitation;
all 12 responded well. Seven of the twelve required 40
-100% O, for at least 36 hours. One of the twelve pa-
tients was intubated and received assisted ventila-
tion for 24 hours. Afterwards this patient required
suppemental oxygen (40 - 100%) for 24 hours. The 12
infants who are still alive, met the criteria for MAS,
but did not participate in the study had been intuba-
ted. We do not have records of exact respiratory di-
stress syndrome scores of each patient. While the in-
fants were recieving oxygen or (in one case) assisted
ventilation an attempt was made to Keep PaO, more
than 50mmHg and PaCO;, less than 65mmHg.

Ten of the twelve patients received a combination
of ampicillin sodium and gentamicin sulfate for 3-10
days. Antibiotic therapy was discontinued when
blood cultures became negative. The cultures of
blood and airway secretions of all these ten patients

became negative.

Pulmonary Function: Baseline, spirometry and plethy-
smography were performed in each subject. Spirometry
was performed using a wedge spirometer (525 Pulmo-
nizer, Med science Inc. St. Louis, Mo). Maximal expira-
tory mahoeuvres were repeated three times and the
forced expiratory volume in one second (FEV1), the
forced vital capacity (FVC), the peak expiratory flow
rate (PEER), and mid - maximum - expiratory flow rate
(MMEER) were selected for data analysis from the
best test. Functional residual capacity (FRC) and air-
way resistance (Raw) were measured using a con-
stant volume variable pressure whole body plethys-
mograph (Warren Colins Co Braintree MA) by the tech-
nigues described by Dubois et all'"'2 Total lung capa-
city (TLC) and residual volume (RV) were calculated.
In all children maximal expiratory curves were obtai-
ned after a ten minute equilibration, breathing a mi-
xture containinig 80% helium and 20% oxygen. The
volume of isoflow (VisoV) was derived by visually
superimposing the flow volume curves obtained while
breathing air on those obtained while breathing the
helium oxygen mixture. The curves were matched at
TLC. The volume at which the flow rates for the two
curves became indentical was expressed as a percent
of the vital capacity (VC). The best of three larger Vi-
soV values was analyzed. Of all spirometry and ple-
thysmografy tests. The percentage predicted values
of all sp. and pleth. Tests were calculated’'

Methacholine Challenge: Methacholine broncho-
provocation using the method described by Chai and
co-workers'® was performed in all subjects. Serial dilu-
tions of methacoline were prepared prior to each test
from sterile frozen stock solution of 25mg/ml metha-
coline diluted in 10% isotonic buffered saline to final
concentrations of 0.075, 0.15, 0.31, 0.62, 1.25, 2.50,
5.00, 10.00 and 25.00mg/ml. Cumulative Mch units per
5 breaths were respectively 0.375, 1.125, 2.68, 5.78,
12.0, 24.5, 49.5 and 225.0 units after each dilution. Sol-
utions were delivered by a Devilbis nebulizer (model
545) using an air compressor with a flow of 8 L/sec.
The FEV-1 and FVC obtained prior to buffered saline
inhalationserved as baseline determinations for cal-
culating methacholine-induced pulmonary function
changes. Subjects then took five tidal breaths from
FRC of the least concentrated methacholine solution
followed concentrated in 1.5 and 3 minutes by FVC
and FEV-1 determinations. Progressively more con-
centrated solutions were administered until 25 mg/m|
was reached (cumulative dose, 225 units). If FEV-1
decreased by more than 20% during the test, the
subject was considered a responder and the test en-
ded. The first dose of methacholine that produced a
20% fall from baseline in FEV-1 was termed PD,O. In
each of the subjects we determined a Reactivity Index
(R1) which was defined as the maximum percent dec-
rease of FEV-1 per number of Mch units at the point of
maximum responce. All children (patients and con-
trols) were examined to make certain they were asym-
ptomatic at the time of the study, and by history a-
sympotmatic for six weeks prior to evaluation. No
study was performed within six weeks after respirato-
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ry infection. Statistical analysis of the data was perfo-
med using the t-test for group means, chi - square
test, analysis of variance and the wilcoxon test. The
Reactivity Index was transformed to log (Rl + 0.01) be-
cause there were several orders of magnitude diffe-
rence between the two groups, and it was not normal-
ly distributed. Analysis of variance was used to com-
pare Reactivity Index, Log (Ri+ 0.01), between the 2
groups. The Wilcoxon test was used to compare
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cally differences between controls and MAS patients
in PEFR, FVC, FEV-1, FVC/FEV1 ratio, FRC, RV, TLC,
RVITLC ratio. The MAS patients had volume of iso-
flow (VisoV) greater than the normals (p < 0.05) ana al-
so had MMEFR lower than the normals (p <0.05) 7.4
years after the initial injury (Table 1). In assessing air-
way reactivity we found no statistical significant dif-
ferences between controls and MAS patients in PD,0,
percent decrease in FEV-1 or Rl (Table 2).

Table 1. Mean values of baseline pulmonary function in 12 MAS patients and 12 Normals

+
Age Sex Ht PEFR% FVC% FEV-1%
predic. predic. predic.
MAS Means  7.40+0.99 M F 125+ 5.7 98+ 15 104+ 10.4 100 + 12
PATIENTS +SD 3 9
NORMALS Means 8.5%17 2 10 133.2+125  97+14 97+ 11.1 93+ 14
+SD
<0.05 NS* <0.1 NS NS NS
FEV-1  FRC% TLC% RV/ Raw% MMEFR% VisoV
IFVC predic. predic. predic. TLC predic. of VC
MAS Means 85+6 122+21 151+40 115+13 30+6 175+82 87.2+203 36+18
PATIENTS +SD
NORMALS Means 85+4 107+18 144+38 109+19 29+5 167+96 110+20.8 18.1+ 11
+S8D

NS NS

NS NS NS <0.05 <0.05

Spirometry test results were tabulated as percentage of the predictive normal values

MMEFR and VisoV between the 2 groups because bo-
th tests have a large within subject variability.

RESULTS

The mean values of the pulmonary function tests
are given in Table1. There were no significant statisti-

Table 2. MCH Challenge test data in 12 MAS patient and 12
Normals

PD,, %chg Rl Log (Rl+0.01)
FEV-1

MAS mean 159+ 97 20+14 099+ 21 -0.85+0.97
PATIENTS +8SD

NORMALS 18+72 16+ 100.17+0.2 -0.98+0.66

P NS* NS NS NS
NS* = No statitical significant difference
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DISCUSSION

There has been increased interest in the possible
relationships between childhood lower respiratory
tract illnesses and subsequent respiratory and lung
function abnormalities during adolescence and in
adult life’®". However, the possible association bet-
ween MAS, an injury at birth, and subsequent long
term abnormalities in lung function has not been
studied.

We have attempted to screen out by history those
patients who developed asthma, bronchiolitis or other
lung illnesses which are sufficient to cause perma-
ment pulmonary dysfunction. The validity of ATS-
DLD-78-C questionnaires to determine the presence
of these illnesses has been documented??®, Despite
the absence of asthma or other lung illneses, the
group of MAS patients demonstrated evidence of
small airways disease seven and a half years after the
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acute injury. The high VisoV is consistent with small
airways injury as is the low MMEFR. The sensitivity of
these tests in detecting diseases of the small airways
in children has been demonstrated?*6. Although Mink
has questioned the validity of VisoV as a measure-
ment of small airways dysfunction in dogs?, many au-
thors postulate that the VisoV is one of the most sen-
sitive tests of small airways injury2+26,

The forced expiratory flow rate in the middle (50%)
of the vital capacity (MMEFR) is also representative of
flow in the small airways. If the vital capacity and
FEV-1 are normal, as in our study, reduction of MME-
FR correlates well with abnormalities in other tests of
small airways®, The TLC, FVC, FRC, RV and RV/LTC
ratio were not different in the MAS group as compa-
red to our normals. This does not preclude the possi-
bility of small airway damage, as these tests are not
as sensitive as VisoV and MMEFR in detecting small
airway injury®®®, The FEV-1 in the MAS patients did
not differ from that in normals. The FEV-1, although
depenent on function in both large and small
airways?% is not as sensitive as the MMEFR. MME-
FR will begin to fall earlier in the development of ob-
structive lung disease than the FEV-1, representing si-
gnificant airway obstruction in peripheral bronchioles
in asymptomatic patients2®%,

The methacholine challenge test and the PEFR and
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special article:

Immunomodulation of allergic
autocytoxicity (ACT) in bronchial
asthma by bacterial extracts

W.K. Podleski, M.D., Ph.D.

INTRODUCTION

The pathophysiology of bronchial asthma is com-

plex and not yet well understood. It is well establi-

shed now that inflammation is the main cause of air-

way obstruction in bronchial asthma'. Acute inflam-
mation is characterized by exudation of plasma pro-

basophils, platelets and mast cells are prominent in-
flammatory cells that are also implicated in the asth-
ma process.

It is also recognized that food allergens (peanuts,
milk, eggs, corn, wheat and fish) may induce broncho-

Eosinophil Monocyte Histamine type 2 Degranulating Eosinophil
receptor
Eosinophil Platelet Platelets
Chemotactic Activating
Factor Factor

Cytotoxic major
basic protein,

Histamine Oxygen radicals
releasing

factor

eutrophi
CELLULAR DISINTEGRATION
.ACT-
HISTAMINE
EICOSANOIDS
Fig. 1. Basic Mechanisms of Allergic Inflammation

teins and neutrophil infiltration, Chronic inflamma-
tion, in contrast, is characterlzed by a dense infiltra-
tion of lymphocytes and macrophages. Eosinophils,

Clinical Immunopharmacology, Allergy and Asthma 11750
West Colfax Avenue Denver, Colorado 80215 U.S.A.

constriction as a result of disintegration of white
blood cells (WBC), and eosinophils in particular, with
the intervention of multicellular mechanisms leading
to the release of mediators which are responsible for
the respiratory symptoms'".

The basic mechanisms involved in allergic inflam-
mation are illustrated in figure 1.
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During the last few years, we have attempted to de-
velop a method to explore the role of white blood cells
(WBC) in the induction of bronchial asthma associat-
ed with food allergy®4587,

Allergic autocytotoxicity (ACT) assay is an in vitro
technique which enables to visualize the reactions of
the patients’ WBC when preincubated with alergens.
It corresponds to an oral ingestion challenge with
food antigens among patients with food hypersensi-
tivity.

ACT reactions may be divided, according to WBC
disintegration behaviours, into 3 categories:

1) DIRECT ACT

When the direct exposure of patients’ WBC to the
sensitizing food antigens (wheat, corn or cow’'s milk)
leads to their autolysis”.

2) ANTIBODY - DEPENDENT ACT

This reaction, also known as antibody - dekpen-
dent, cell - mediated - cytotoxicity (ADCC), only oc-
curs where the WBC are disintegrated when the sensi-
tizing food antigen combines with specific antibody
through cell membrane Fc receptors®.

3) SPONTANEOUS ACT

In this reaction, the patients’ WBC are disintegra-
ted spontaneously in the apparent absence of sensiti-
zing antigen or antibody (lack of priming effect on
WBC). This phenomenon denotes a separate immune
network of immediate type hypersensitivity which is
probably associated with autoactivation of the cel-
lular membrane, bypassing IgE events and culmina-
ting in cellular death’®.
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In brief, ACT is a technique which enables us to m:
asure cellular death (WBC) under different situations.
and to explain their role in allergic inflammation.

Immunomodulation by bacterial extracts

Agents with cytoprotective or immunomodulatory
activity should be of paramount importance in the pe-
vention of such cellular damage and in the manage-
ment of bronchial asthma. Research in this field has
led to the extraction from bacteria of purified and lyo-
philized fraction devoid of endotoxins, which possess
high immunogenic activity alone with very low antige-
nic properties, that distinguish them from conventio-
nal vaccines.

It is not surprising that there a similarity exists bet-
ween the antigens and bacterial extracts, since the
molecular components of many inhalants and inge-
stant antigens which provokue the bronchoconstric-
tive episodes in bronchial asthma may exhibit the sa-
me molecular substructure? Such a like-to-like situa-
tion offers a very plausible way for the therapy of al-
lergic responses in bronchial asthma, where bacterial
extracts compete for the cellular receptors on the in-
flammatory cells to block them effectively, thus prev-
enting the cascade of inflammatory responses that
are known to induce episodes of acute bronchial asthma.

Experimental results

A preparation containing lyophilized bacterial
extracts (derived from: Hemophilus influenzae, Diplo-
coccus pneumoniae, Klebsiella pneumoniae, Bleb-
siella ozaenae, Staphylococcus aureus, Strepto-
coccus pyogenes, Streptococcus viridans and Neis-
seria catarrhalis) was used in the direct and antibody-
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Fig. 2. Immunomodulation of direct allergic autocytotoxicity (ACT) by bacterial extracts among fifteen patients with bronch-
ial asthma sensitive to cow's milk, wheat or corn. Results expressed as mean and S.E.M. Statistically significant dif-

ferences were demonstrated between the concentration of 10
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dependent allergic autocytotoxicity (ACT) assays®®.
We found that such a preparation has tremendous va-
lidity in the inhibiton of these reactions® as shown in
figures 2 and 3.

%6 INHIBITION COW'S MILK WHEAT
SERUM A SERUM B
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Fig. 3. Immunomodulation of antibody-dependent aller-
gic autocytotoxity (ACT) by bacterial extracts a-
mong eight normal individuals in the presence of
specific antibody and antigen (cow’s milk, wheat).
Results expressed as mean and S.E.M. Statistical-
ly significant differences were demonstrated bet-
ween the concentration of 10~ mg/ml and 10~7
mg/ml.

On the contrary, however, the lyophilized bacterial
extracts did not inhibit the spontaneous ACT'™. This
last case, relatively rare, is most probably a seconda-
ry mechanism of cellular activation, participating in
anaphylactic injury that damages the bronchial tree.
This group of patients is probably non-responsive to
treatment by the lyophilized bacterial extracts.
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How do such bacterial extracts ACT?

It is now established that orally administered bac-
terial extracts, when entering the gastrointestinal
mucosa, are processed by the Peyer’'s patches (the
gut-associated lymphoid tissue or GALT), where they
act on the macrophages and the dendritic cells which
will migrate to the lymph node to activate the T and B
cells. Then, these immunocompetent cells will, in
turn, leave the lymph node via the thoracic duct to di-
stant lymphoid tissue in the lung (bronchus-
associated lymphoid tissue or BALT) where at the lev-
el of the mucociliary system they confer immunity to-
ward pathogens of the respiratory tract.

Comments

Allergic autocytotoxicity is a phenomenon of multi-
cellular origin and outcome. However, death in the im-
mune response is intimately associated with death of
cells in the lung parenchyma and epithelial bronchial
tree. At this point, it is difficult to establish which cel-
Is initiate this event. However, it is well established
that eosinophils play a very crucial role in this
system™ "8,

At the present time, the most probable scenario of
allergic autocytotoxicty involves a series of events in-
cluding in particular the release of platelet activating
factor, of major basic protein and of histamine which
are induce bronchoconstriction and damage to the
bronchial epithelial cells, a situation very often seen
in bronchial asthma patients.

Interestingly enough, these processes are very well
controlled in vitro by lyophilized bacterial extracts®.
Using our technique it seems most-probable that lyo-
philized bacterial extracts are extremely helpful in
controlling allergic inflammation and anaphylactic in-
jury. Therefore, we would like to postulate that lyophi-
lized bacterial extracts decrease circulating IgE in pa-
tients’ blood, inhibit histamine release in granulating
mast cells, and inhibit direct and antibody - depen-
dent allergic autocytotoxicity which is a variant of al-
lergic inflammation®®?,
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Aiauoppwon Tng aAAepyikneg
QUTOKUTTAPOTOEIKOTNTAG O BPOYyXIKO doBua
ME HIKpoBIakad ekxuAiouaTa

W.K.Podleski, M.D., Ph.D

EIZAFQrH

PAKTINPLOTIKA TNG XPOVIaG GAEY OV £ival 1 TIUKVN
omBnon AEUPOKUTTAPWY KAl HakpopAywv. Ta nwot-
vOdIAa, Ta Baoceddlia, Ta alHomeTAAla Kabwg kal tTa

H naBoguoioloyia Tou Bpoyxlkou AcBuatog eival
TIOAUTIAOKN KAl akOun dev €xeL Yivel MANpwG Katavon-
™. Exel kablepwBel Twpa mAgov 6T n pAeypovn eival

Hwaivégiro MovokuTTapo Ynodoxéaq loTapivng Anokokkiwpévo HwoivoeiAo
TUmou 2
HwaivopiAikég ApacTnpomoinNTikég |
Xnueuo‘raKnKoq MapayovTag
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p yov‘ruq KuTucrroAsa AIpOﬂETO)\IwV@G
&9 Q9
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ge —a — IgE
@0 — ) ( — (B > KuTtoTo&ik#, mpwTapxIkn
‘ p KuTTapa Baoikn mpwTeivn
Napayovrag PiZeg oEuybvou

€kAuong
1gTapiving

oudeTEPOPIAO
N———

KYTTAPIKH AMOXYNOEZH
-ACT-

v

IZTAMINH
EICOSANOIDS

ZxAua 1. Baoikol Mnxaviopoi AAAEPYIKGOV DAEYHOVHV

n KUpla aitia g andéepagng Twv acpoPpdpwv 0dwHv
oTo Bpoyxikd acBua’. H o&eia pAeyuovh xapaktmpi-
Cetar ano e&dpwon nMpwreividv MAACUATOS KAl and
dBnon oudetepddihwy. Ze avTiBeon ue auto, Ta Xa-

Clinical Immunopharmacology, Allergy and Asthma,
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KUTTApA ToU ouvOETIKOU LOTOU eival eudlakplTa GpAey-
Hovwdn KUTTApa mou oxetiCovral emiong e ) diadi-
kaoia Tou dobuartog.

Eival eniong avayvwplopévo 6Tl Ta Tpodika aAAep-
yioyova (puotikia, yaAa, auyd, kahaumnokl, otdpt Kat
Papla) prtopouv evoexOpeEVa va POKAAECOUV Uelwan
TOU EUPOUG TwVv BpdyxXwv oav anoTéAeoua NG ano-
ouvBeong Twv Aeukwv alpoodalpiwv (WBC) kal ouy-
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KEKPIMHEVA TWV NWOIVOPIAWY WE TNV apéuBaon Tmo-
AUKUTTOPIK®V UNXAVICU®Y TTOU 0dNYOUV OTNV €KAUON
HETABIBACTWY, MOV elval urneuBuvol yla Ta CUUTTWHA-
Ta 0TO QvanveuoTiké cuotnua '’

O1 Baoikoi unxaviopoi mou eumAékovTal oTnv aA-
AEPYIKT PAeyoVvy elkovoypagpouvTal oTo oxniua 1.

Edw kat Alya xpdvia, npoomnabriocape va avamtu-
Eoupe pla péBodo dlepelivnong Tou pOAoOU TwV Agu-
Kwv alpoodalpiwv (WBC) otnv nmpodkAnon BpoyxLlkou
A0BUATOG OXETIKOU PE TNV TPOPIKY aAAepyia®+587,

H avdAuon ™g aAAEPYLKNG AQUTOKUTTAPOTOEIKOTN-
tag (ACT) eival pia in vitro texvikn nmou pag divel
ouvatoétnTa va BAETIOULE TIG avTIOPACELG TWV AEUKMOV
alpoogalpinv (WBC) Twv acBevwv adou autd enwa-
060UV gK TWV TIPOTEPWYV LE aAAepyloyova. H avdAuon
auTtri avtioTolxel pe TNV MPOcAnyn and 10 oTéHa TPOo-
dlkwV avilydvwv and acBeveiq pe umnepeuaicbnoia
ota TPoPLUa.

Ol avudpdoelg ACT uropouv va diaipebBouv avdAo-
ya pe 10 mwg oupnepipepovtal ta WBC katd v arno-
ouvBeon Toug oe 3 Katnyopieq:

1) AMEZH ACT

Otav n dueon ékBeon WBC twv acBevwyv ota 1po-
®lKA avTlyova nou guatcBntorololv (0TdpL, KAAQUTo-
Kl, N YaAa g ayeAddag) odnyei otnv autdAuon
Toug®.

2) ACT [10OY EZAPTATAI ATTO TA ANTIZQOMATA

Autil n avtidpaon eival emniong yvwoth kal wg
aviiowpato-eEaptwpevn, cell-mediated - kuttapoTto-
EikétnTa (ADCC) 6mou ta WBC anocuvtiBevtal poévo
otav 10 TPOoPLkd avtiydvo Tou eualgbBntomnolel ouv-
duAldeTal UE CUYKEKPLUEVO avTiowpa peca arod toug
Fc unodoxeic ¢ KUTTApIknG pepBpavngt.

3) AYTOMATH ACT

Ze auth Vv avtidpaon ta WBC twv acBevav arno-
ouvTiBevtal autopata pe GAlVOUEVIKY] amoucia tou
eguatoBnromoloU avilyovou 1 avIlo®patog (EAAeYn
priming effect) mpwtapxikou amoteAéopatog ota
WBC). Auté 10 datvouevo dnAwvel Tnv unapgn evog
EexwploToU avoooTmolnTikou SIKTUOU HE UTIEPEUAL-
obnoia dueocou TUToU Tou TBavév va cuvOEETal PE
TNV AUTOEVEPYOTIOINON TNG KUTTAPLKNG HEUBPAVNG
napakdntoviag aviidpdoelg Twv IgE unodoxéwv kat
KATaAyovtag og KUTTapiko 8avato’s,

Me Alya Aoyia, n ACT gival lia Texvikn nou pag di-.
vel T duvatotnTa va HeTpoUe ToV KUTTapiko Bdvato
(WBC) kdtw amnd dlapopeTikEG oUVBNKEG Kal va £&n-
yoUue TO pOAO TOU OTNV AAAEPYIKA PAEYHOVH

AvooopuBuion pe pikpofiaka ekxulioparta

O1 MapdyovTieg He KUTTAPOTPOCTATEUTIKN 1) AVOTO-
puBULOTIKY dpactnpldInTa Ba mpénel va eival npw-
TAPXIKAG onuaciag otnv mMPoAnyn TETOLWV KUTTAPL-
KWV BAABWV KAl 0TNV QvTIUETWTILON Tou BPOoyxLkou a-
obuatog. H épeuva oe autd Tov TopEa £xEL 0ONYAOEL
otnVv eKkXUALON anod uikpoBila kabapwv Kat Auodtio-
TOMUEVWV KAQOHATWV XwpiG evdoToiveg oy TepLE-
XOUV UYNAT avoootold dpactnpldTnTa e oAU Xaun-
Aég avriyovikég 1016TnTeg Tou ta dlakpivouv amod
ouppatikd eppoALa.

Aev pag kavel €knmAnén n Unapén piag opoldTNTag
HETAEU Twv avTiydvwv Kal TwV PIKPORLIAKWY EKXUAL-
Opatwy, €pOCOV TA HOPLAKA CUCTATIKA TIOAAWV El-
OTIVEOUEVWY KAl TposAapBavouevwy and 10 atopa
avTLyOvVV TIOU TIPOKAAOUV udAvion PEitbong Tou eu-
pouG TWV Bpoyxwv OTO BPOoYyXLlkd doBua umnopouv va
MapoucIacouy mapduola Joplakh uttodour?. Mia Té-
tola like-to-like mepintwon dnuioupyei évav oAU a-
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ZxAua 2. AVOOOpLﬁ{BHlOT} AueEONG aAAepYIKNG auTOTOEIKOTNTAG (ACT) and HikpoBlakd ekxuAiopata oe dekanévie acBeveig ue
B;’)oyle'o ao6bua, evaiobntoug oto ayeladiolo yaAa, 1o 0TApL 1) T0 KaAaumnokl. Ta anoteAéopata Xapakinpiotnkav
HETPa N} S.E.M. Bpébnkav oTatioTikd anuavTikég Sladpopég peta&l tng ouykévipwong 10~ ' mg/ml kat 108 mg/ml.
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AnBogavn 1pdmno Bepaneiag aAAEPYIKOY avTidpaoe-
wV OTO BPoyxLkd AoBua OTou Ta BAKTINPIAKA EKXUAI-
oupata cuvaywvigovtal yia va eunodicouv amnoteAe-
OMATIKA Ta PAEYHOV®DIN KUTTAPA Ot KUTTAPIKO{ UTto-
doxeig, mpoAaBaivovtag €10l pia oelpd and GpAsyuo-
VWOELG avTIOPACELG ToU eival YVWwOTS OTlL TTPOKAAOUV
eneloodia o&€og Bpoyxikou doduarog.

Meipapartika amoteAéopara

211§ avaAuoelg (ACT) Tng dueong Kai g aAAepyl-
KNG autoKuTTapoTo&IKOTNTAg ou eEaptdtal and ta
avTiomuata xXPnolUoTotNKe TapacKeUaoua Tou
TEPLEIXE AuOodlAoTompéva pikpoBlakd ekxuAliopata
(mou mponABav and: AluddIAo ypinmn, AUMAOKOKKO
nveupoviag, Klebsiella nveupoviag, Klebsiella éZat-
vag, ZTapUAOKOKKO Xpucidovta, Muoyevry oTpemntd-
KOKKO, ZTPEMTOKOKKO Tpacivifovia, Katappoikn
Neiooépla®s, Bprikaue 6Ti éva TETOLO TTAPACKEUACHA
naigel oroudaio pOAo oToV TIEPLOPLONS TV avTIdPA-
oswv auTtaVv®, énwg daivetal oTa oxnuata 2 kat 3.
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ZIxnua 3. AvogopuBuion tng aAAepylkig autoTo&ikdTnTag
arnd uikpoBlakd ekxuAliopata e&aptwpevng arméd
ta avtiowpata (ACT) oe oKTw PUCLOAOYLKA ATOopa
ME uttap&n GUYKEKPIUEVOU aQVTIOWHUATOG KAl avTi-
yovou (ayehadiolo ydAa, otdpl). Ta anoteAéoua-
Ta Xxapakmpiomnkav wg peTpla kat S.E.M. Bpeébn-
KAV OTATIOTIKA ONUavTIKEG dladopég peTagu g
ouykévipwong 10'° mg/ml kat 10 =7 mg/ml.

Avti{Betq, Ta AuodlAomolnueva HIKPORLAKA EKXUAI-
ouata dev napepnddioav nv autduatn ACT™,

H teAeutaia autn mepintwon, mou eival OXeTIKA
onavia, eival katd ndoa mnibavotnta deutepeloviag
HNXAVIOHOG KUTTAPLIKAG EVEPYOTIOINONG CUUMETEXOV-
TaG OTOV AVAQUAAQKTIKO TPAUUATIONS TToU BAATTEL TO
Bpoyxikod 6€vipo. Auth 1 oudda acBevdv paAAov dev
avtarnokpivetal omn Bepaneia pe AuogpAomoinuéva ut-
kKpoBLaka ekxuAiopata.
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Nwg oupnepipépovTal TEToIa pMIKpOoPIakda
€KYXUAiopara;

Exel mAéov kaBiepwbBel 6TL Ta UIKPOPBLAKA EKXUAIL-
opata mou xopnyouvtal and 10 oToua O0TaV EICEPXOV-
TAL OTOV YAOTPEVIEPLIKO BAevvOoyOvo uuEva upioTav-
Taw eme&epyaoia anod g MNavepeleg MAAKES (AeUPOEL-
ONG 1oTOG Tou cuvdéeTal pe to éviepo 1 GALT) omou
enevepyouv OTa pakpoddya kal OevIplkA KUTTapa
Tou Tnyaivouv oTo Agu¢odidlo yia va evepyoroln)-
oouv 1a kUTTapa T kal B. Metd a’ autd, autd ta avo-
OOOUVAYWVIOTIKA KUTTAPA, WE TN oelpd Toug, Ba adn)-
oouv 1O Agudolidlo péow tou peifovog Bwpakikou
TOPOU O€ QATIOHAKPUOUEVOUG AEUPOELDEIG LOTOUG
oTov nveUpova (AeUdOELdNG TTOU CUVIEETAL PUE TOUG
Bpodyxoug 1 BALT) énou oto eninedo tou muco-aliary
ouOTNUATOG TPOCHEPOUV avoaia nmpog Ta naboyodva
aitia g avamnveuoTikng 0dou.

Zx6Mha

H aAAepyikny autokuttapotoéikointa eivat ¢paivo-
MEVO TIOAUKUTTGPLKNAG TIPOEAEUONG Kat €kBaong. Ev-
TouTolg, 0 BAvartog otnv avooomolnTiKr avtidpaon &i-
val oTeva ouvOedEUEVOG HE TOV KUTTApLkG Bdvato
OTO TIVEUHOVLIKO Tap&yxupa Kal oTo embnAlaxké Bpoy-
Y1k AEvino. Ze QuTO To onueio eivar SUCKOAO va Ka-
Boplotel Told kUTTAPA AmMoTeEAOUV TNV apxn autou
TOU YeyovoTog. Maviwg, exel anodetxBel mAgov 611 Ta
nwotvogida naifouv Kpiolpo poAo peéca oe autd 1o
ovotnua’ '8,

Mpog 10 nMapdv, oto 1o mbavd oevdplo aAAepyL-
KNG aQuTOTOEIKOTNTAG cupmeplAapBdveTal pia oelpd
arnd cupfdvta Kal CUYKEKPLUEVA EKAUCT TOU Tapd-
YOVTa. TIoU evepyomolel Ta algonetdAla, g npwtap-
XIKNG BACIKNAG TpwTelvng Kal TNG LoTauivng mnou mpo-
KaAouv peiwon tou elpoug Twv Bpoyxwv kat BAARN
ota enbnAtakd kuttapa Twv Bpdyxwv, KATAoTaon
mou €xel ouyxvotata napatnenbei oe aoBeveig mou
naoxouv arod Bpoyxikd dcbua.

AuTéG oL dladikaoieg, Mou apouctdlouv apketd
evdlapépov, eAéyxovTal moAU KaAd in vitro pe Auogi-
Aorotnuéva pikpoBlakd ekyxuliopata®. Xpnoipo-
molwvTag Tn OLKN pHag TeEXVIKN ¢aivetal moAU mibavod
Ta Auodlromoinuéva KpoRLlakd ekxuAiopata va ei-
val e&alpeTikd emiBonBNTIKA OTOV EAEYXO TWV AAAEP-
YIKOV GAEYUOVWV KAl TOU avadUAGKTIKOU TpauuaTL-
opou. Enouévwg, 8a B€Aoupe va dlatunwaooupe 6Tt Ta
AuoglAomompueva pikpoBLlakd ekxuAiopaTta pelwvouv
v IgE mou kukAogopel 010 aipa Twv acBevwy, gUro-
Oi{fouv Tnv €kAuOm LOTAWPIVNG OTA KOKKLWTA LOTIOKUT-
Tapa kat gpnodifouv Tnv Adueon kKat aviiowpato-
eEaptwpevn aAAEPYIKY) QUTOKUTTAPOTOEIKOTNTA TIOU
anoteAel AAAEPYIKA GAEYHOVT] KATIOIAG HOPDTIGEEP,
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review

MeTaBoAEC TNG avanveuoTIKIG¢ AgiToupyiag
Kara Tn xopnynon O2 o€ appwoTouG HE XpPOvia
amo@pPaKTIKN TveupovoraBeia

E. AaokaAomouAou*, E. BAaxoyiavvng**

EIZAFQrH

To 0&uydvo eival MOAUTIHO «PpAppako» Kal EXEL TIG
evdeiEelc Tou, T doooAoyia ToU KAl TIG TTAPEVEPYELEG
TOU. INUAVTIKT] TPOXOTEDN OTNV AVETILPUAAKTY XOPN)-
ynon Tou anoteAel N av&non G HEPIKNG TIECNG TOU
Slokeldiou tou dvBpaka oto aptnplakd aipa (PaCoy),
(1Slaitepa oTOUG APPOOTOUG HE 0&ela avamveuoTIKY| ave-
napkela os £8adog xPdvIag AnMoPpPAKTIKNAG TVEUHOVO-
nadetag. O 6pog «eAeyxduevn ouyovoBepareia»
npwTtoeupaviodnke otn BiRAloypagia mpv 50 mepi-
mou xpoévia’, evd ol Kivduvol TG Xxwpig meploplopous
xopnynong O, eixav 1dn emonuavBel and tov Halda-
ne 1o 1917.

SN HEAETN QUTH ETIXELPE(TAL HIA AVAOKOTINGT TWV
HETABOAWV TNG QVATIVEUCTIKNG AELTOUPYIAG UE TN XO-
priynon O, KAl TWV MNXAVIOU®Y 0TOUuG OTto{oug odei-
Aetaln av&non tng PaCO; ot omofoL eTypappatika ei-
vat:

1) Yrtoaeplopdg and tny eAATTwon g avanveuoTl:
kng wong egaitiag g avgnong NG HEPLKNG Tiieong
tou O, OTO APTINPELaKO alua,

~2) Emdeivwon g ox£ong asplopoU-alpdtwong

(VIQ) AOyw @) KATAAUONG TNG UMOEUYOVAIUIKAG QY-
yeloouomnaong, B) av&nong Tng aptnplopAeBIkng ava-
HiEng (Shunt), 3) AnoteAéopa Haldane.

MeTaBoAég Tng euaioBnoiag
TOU AQVATIVEUOTIKOU KEVTPOU

SToug acBeveiq U aMOPPAKTIKY TIveupovondbela
(XA) KAl avanveuoTiK avemdpKela n L0TvVor agpa
pe uPnAr ouykévipwon O, odnyel o€ peydAn unepka-
nvia kat oEgwon. H adpr €ENynon Tou ¢avouevou
omnpifetal otnv eupéws dladedopévn unodbeon 6T N
AelToupyia TNG avanvong oToug app®OToUG HE XPO-
VLa QVATIVEUOTIKT] avemndpkela pubpuiZetal Kupiwg anod
MV £UaLEBNOIA TWV TIEPLOEPLKDY XNHUEIOUTTIOBOXEWY
otV uto&ia? Otav 1o gpébiopa Tng unogiag KataAu-
Bsi pe ) xoprynon O, TOTE MapoustgeTal uttoagpL-

*B" MNveupovoldoyikny KAivikp Noo. «I. ManavikoAdou»,

Oceolvikn.
**[NaBoAoyikn KAiviky Noo. «Ay. MauAog», Oeal/vikn.
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OMOG KAl ONUAvTIKA urepkanvia. a va Loxuet n na-
pamdvw utidBeon MPETEL €K TWV TIPOTEPWV va OeX-
Boupe 611 n euvaloBnoia otnv uno&ia Twv acbevwv au-
TV eival pUOLOAOYIKA.

H akpiBela g eKkTipnong tg aQvanveuoTIKAG Kal
VEUPOMULKNG amndvinong otnv umepKanvia r oy u-
no&uyovatpia otoug acBeveiq ue XAl neplopifetal a-
o TN Pnxavikn) duompayia g avarnveuoTiKAG Ou-
okeung. QoTO00, and pla oxeTikh HEAETN® Tou éyive
oe OU0 opddeg aoBevwyv e TMAPOUOLEG UNXAVIKEG L-
d1ointeg Twv iveupdvoyv (Mivakag 1), mpokumntetl OTL
ol acBeveig He QvamveUOTIKN) QVETIAPKELA £XOUV EAAT-
TwPEV gualoBnoia otnv unoéia oe ox€on He TOug a-
oBeveig Tou dlatnpouv LkavoroInTika erineda ae-
plwv aipatog. Eniong oe acBeveiq pe XAl dev diaru-
otwbnke kapia ouoxetion g dlapopdg g PaCO,
(APaCOy) nptv kat petd tnv etomtvor; 90% O, yia 15 Ae-
MTA He TNV AQVATIVEUOTIKA 1 VEUPOMULKN) amdvinon
otnv uno&ia 1y uniepkanvia®. daivetal dpwe OTL MPAY-
HATL UTIAPXEL HIA KATAOTOAT] TNG QVATIVEUCTIKAG WONG
pe N xopriynon O, énwg amnodelkvUeTal amnod Inyv e-
AQTTWON TNG HEONG ELOTIVEUOTIKNG PONG Kal TG Pg;
(oTtopatikn micon anogppa&nc)®. (Nivakag 2).

H avaAoylka peyaAutepn eAdttwon g Py o€
OX€On PE TN PEOT ELOTIVEUOTLKT] por| deixvel OTL PJe T
xopnynon tou O, eAattwvetal n OPACTIKY ELOTIVEU-
otk avtiotaon (P +(V+/T)® kal eival cuppatn pe v
eAATTWON TNG avIioTaong Twv agpopopwy Tou BpE-
Bnke OTIL mpokaAei{tal katd v ofuyovoBeparneia oe
aoBeveic pe XAM'.

To avamveuoTikd KEVIPO €XEL TNV LKAvOInTa va
npooapudletal pakponpobeopa oTig ouvenkeg, T00O
Tou eEwTteplkoU 00 Kal TOU «ECWTEPLIKOU» TIEPIRAA-
AovTog, €10l WwoTe va diatnpeital n o&eoBacikn 1oop-
pomia ota emutpentd yia m ¢wn o6pla, Xwpeig va yive-
TaL onatdAn evépyetlag. Eivat yvwotd 611 ta dtoua
rou Zouv ot HeYAAo uPodueTpod Kabwg kal matdldpe
OUYYEVEIG KUaVWTIKEG KapdlomdBeleg®, éxouv eAat-
Twpévn euatgbnoia otnv uno&ia. Exel dtarotwbel 611
META TNV ETUTUXT XELPOUPYLKN] AmoKataotaon Ing
OuyYevoUg kapdlondBelag n avanveuoTiKn andvinon
oTtnv uno&ia augdvetal kAL enavépxetal o1a puCLOAo-
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Nivakag 1. H avanveuoTikn (AV g) KAl VEUPOUULKT| (APq 4) amdvInon oTnv unepkanvia kal uno&ia acBevay pe
XAI. Ouaéa I: acBeveiq pue avanveuoTikn avendpkela. Opada ll: aoBeveiq pe ikavomonTikd enineda agpiwv

aipatog?,
A\'/E//_\.P;CO2 APy 4/APACO, A\'/E/ASEO2 AP, 4/AS,0,
(Wmin/mmHg) (emH,0/mmHg) (L/min/%) (cmH0/%)
OMAAA | 0,54 +0,37 0,38 +0,25 0,12+0,80 0,07 + 0,06
(PO,= 50+2)
OMAAA Il 0,98 + 0,50 0,55+0,35 0,29+0,20 0,21+0,20
(PO,= 6715)
*P 0,01 NS 0,05 0,05

* Wilcoxon test

Nivakag 2. Ta aépla aipatog, n uéan elonveuaTikr pon (V 7/T) Katn otopatiky) ieon andppagng (Py 4) o€ a-

0Beveig pe XAI kat o&eia avanveuoTikn avenmdpKeLd KAl OE GUOIOAOYIKA ATOUA TIPLV KAl HETA xopnynon O

yia 30 Aemtd®.

2

Pa O, PaCO, vV, Po+
mmHgj (mmHg) (ml/sec) (cmH,0)
A>ZOQENEIZ )
atu. agpag 38 +1 61+2 563 + 38 8,3+0,8
5 It/min O, 120+ 13 69+3 498 + 32 49+97
DYZIOAOTIKOI
aty. agpag 81+4 38+ 1 484 + 47 1,740,2
5 It/min O, 225+ 20 37 +1 479+ 40 1,8+0,2

yika 6p1a’™®. AvtiBeta, oToug aoBeveig pe XATl, HETA
Bunvn Bepaneia pe 24wpn 1 120pn Afyn O, n eAattw-
pévn anavnon otnv urnofia, dev BEATIOVETAL EVAD N a-
TAvINon oTnVv UTEPKanvia EAATTOVETAlL 0av anoTéAe-
oua Twv uynAotépwy emmnédwv mg PaCO, katd v
nepiodo tng Bepaneiac™.

MeTaBoAéq Tou agpiopoU, TNG AINATWONG
Kail TNG peTa&l Toug oxéong

2TO TIO AMAOTIOINHEVO AEITOUPYIKA HOVTEAO TOU
nveupova n PaCO, £xelL oxéon avdioyn pe To mapa-
yopevo CO, (VCO,) Kat avTioTpddws avaioyn pe To
KUWEALBIKS agptopd (V) SnA.

P20 VCO,
a0,= V.
N TILO AVAAUTIKA
vCo,"

P3002 = —vm

érou VE O TIVEUUOVLKOG agPLopog Kal V/Vrn oxéon
$UTLOAOYLKOU VEKPOU XWPOU TIPOG AVATIVEOUEVO OY-
KO. 2TOV TTApOvVOpaoTH NG €§(0wong autig undpyxel
autég Kab’ autdg o agplopdg mou moAAanAaoiaZetal
O€ pla mapdueTpo 1ou kabopiZel Tov KUPEALSIKS agpl-
opo, e&apratar Spwg amd TN OXEoN AEPLOMOU-
apdtwong (VIQ).

H napaywyn CO; yia éva dedouévo avanveuoTiko
TiNAKO aKoAoUuBE( TN YPAUIKY} Ox£0N TOU TAPoUoLd-
Cel n katav@hwon O, pe tov agplopd. Anikady ehat-

TOUHEVO TOU QEPLOHOU EAQTTWVETAL ) KaTavaAwon O,
kat n napaywyn CO,.

O Aubier kal ot guvepydteg Tou'2 peAétnoav TIC pe-
TaBoAEg Tou agplopol oe aoBeveig ue XAM kal o&eia
QvanveuaTikA avendpkela atn didpketa 15Aenng xo-
priynong O,. Mapatripnoav pia onuavtiky nioon tou
Ve Katd 18% petafl Tou npwTou Kat dedtepou Ae-
TMToU Kal aTn ouvéxela pla mpoodeuTikny augnon Kai
otaBepornoinon tou Ve 01o 93% TOou apxikol aTo 12°
Aemtd (Zx. 1).Mapodpola Atav n eEEAEN Twv EMIUE-
POUG MAPAUETPWY TOU AEPLOHOU dnA. Tou ViKal Tng a-
VANVEUOTIKAG OuxvOTNTag. TN MEAETN aUTH 1) TEALKH
EAATTWON TOU AEPLOUOU KATA 7% odeilovTav Kupiwg
o€ pia eAdttwon Tou V1 katd 18 ml kat ouvodeldovTav
ané av&non mg PaCO, katd 23mmHg kat av&non g
oxéong Vp/Vr kata 0,05 (Mivakag 3). To epwtnua av n-
HIKPY auTh eAdTTWON TOU AgPIOpOU NTav Kkavh va
npokaAéoel v napatnenbeica avénon tng PaCoO,
eivat dUoKoAo va amavinoei. MoAAoi ouyypageig
PORAAAOUV TIG HETABOAEG TOU Y/[e} onwg edw avtl-
katomtpifovtal and Tnv augnon tou Vy/Vy, cav tov
KUplo maBoyeveTiké pnxaviopd tng av&nong g
PaCO1,45. Q01600 N gpunveld Twv AMOTEAEOUATWV
auTng Kat AAAWV TTApOUOLWY EPYACLAOV gival TPORAN-
HaTIKA yiati e ) peBodo mou xpnoiponolsitat (emt-
OTOULO, PLVOTIECTPO MPOCHBETOG VEKPOG XDPOG) META-
BaAAetal to povtélo g avanvong' 'S, Eniong npo-
BANnuatikt eival n epunveia Twv PETABOADV TOU du-
OLOAOYLKOU VEKPOU XWPOU OTaV CUYXPOVWS LETARAA-
AETAL KAL O AVATIVEUGHEVOG OYKOG'C. TéAog, dev Tipé-
neL va Anopoveital n unepBoAikn oxéon g PaCO, ue
TOV KUYEALOLKO AEPLOUO, UE CUVETIELA IKPT) MTMOT) TOU
KUWEALBIKOU aeplopol va TIpoKaAel onuavtiky avgn-
on mg PaCoO,".
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Mivakag 3. Ot TIpEG TWV MAPAPETPWV TOU AEPIOPOU NG
PaCO, kal g ox€ong Vp/V mpwv Kau LETA T XoPRYyNnon 0O,
Kat oL enti T01G % peTaBoA€g TOug 0TOUG ATBEVE(G TTOU pEAE-
TiBnkav ané tov Aubier’2

Aépag O&uydévo  %petaBoAr

PaCO, (mmHg) 65 88 +35
Ve (IImin) 10,2 9,5 -7
f (avanvory/min) 32 31 3
V1 (ml) 341 323 -6
Vp/Vy 77 82 + 6
T T T T
125 F .
<
E 10k |
(']
>
75 1
| ~
<|O
0 5 10 15

XPONOZX (min)

ZxAua 1. H eEEAEN Tou aeplopol (V) oTn Sldpkela g
xopnynong O, oe 22 acBevel(q pue XAl kal o-
Eela avanveuoTiknh avendpketa ',

lMa va unapxel avgnon g oxéong Vy/Vympénet va
auEnBei o Adyog VIQ. Eival yvwotd 6Tt yia oTabepd
agptopo n anoBoAr) tou CO, eAatt@veTal TPOODEUTI-
k& 600 n oxéon V/Q yivetal peyaAdtepn Tng Hovadag
pe amnotéAeopa tnv augnon ng TPLXOELOOKUPEALDL-
KAG Slapopdg CO,'%. Smv au&non tou VIQ GupBaA-
Aouv diddopol unxaviopoi. O enmkpatTéoTEPOG, CUL-
dwva pe toAAoUg epeuvntEg, elval 6Tl pe ) Xopnyn-
on O, aipetal n ayyeloouomaon oTIG TIEPLOXEG UE Xa-
UNAR Tiiean O, (Zx. 2)'? kal £T0L HEYAAUTEPO HEPOG TOU-
KapdlakoU OYKOU TAAUOU OTPEPETAL TIPOG TIG TIEPLO-
X€G QUTEG, eV EAQTTWVETAL N AMATWON AUTWV TIOU
gixav 1dn KkavoroINnTikd AgpLopd, e anmoTEAeoUa N
dnuioupyia meploxdv pe uymAdtepo VIQ, dedopévou
OTL 0 KATA Aemntd OYKOG TAAMOU Hével OTaBePdG 1y
Helwdvetal (petd and xopriynon O; yia 20 éwg 30 Ae-
l'['l'Cl)19 20

Ekt6g Spwg and tnv avakatavour g atddtwong
dlamoTwenKe 6TL AvakaTavEUETAL KaL O AEPIOHOG TTOU
OTPEPETAL OE TIEPLOXEG ME YO UYNAG VIQ?. T1g Ku-
PeALDIKEG CWVEG HE XAUNAT oxéon Yle! n elomvor) aé-
pa pe peydAn meplektikétnta O, avtikabiotd mpoo-
SeuTIKA 1O uttdpxov N, e AMOTEAEOUA OL TIEPLOXES
autéqg va eudavi¢ouv tdon ouuntwong, Wlaltepa 6-
Tav guvundpxet Kat eAattwon tou V1?2 Me tov Tpémo
auTo ETILOELVAOVETAL N} ETEPOYEVELA TNG KATAVOUNRG TOU
agpLopoy, apou ouadeq KUYPEAIdWY CUUTIMTOUV EVXD
augavetal o 6yYKog Kal eAQTTWVETAL N EVOOTIKOTNTA
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Ev3odAépia 13

A. ATtpood. aépag B. OEuyévo

ZxnAua 2. ZXNHaTikng mapacTtaon U0 avanveuoTIK®V LOo-
vadwv Kat TG alpdtwong toug. A. H pia ava-
TIVEUOTIKN povada éxel ¢Twxo agplond Adyw
G andPpagng kat EAATTWUEVN AIMATWOT AS-
Yw g uto&lkig ayyetoolanaong. B. Me 1
xopriynon O, n alpdTwon g anodpaypévng
povadag aufdvetal pe anotéAeopua tnv eAat-
TwHEVN KABapor Tou evOoPAERLA XOPTYOUUE-
vou 13N18

YELTOVIKWOV KUPEAIDWV. EQv 0 OAIKOG KUPEAIBIKOG ae-
pLOPOS Tapapelvel 0Tabepodg, TOTE N AVAKATAVOUN
TOU propel va odnynoet ge augnor tou amd Sefid
TPOg Ta aplotepd shunt kalt oe av&non g PaCo,
ggaitiag g dnuoupyiag meploxwv Ue TOAU UPnAY
axéon V/IQ. H mapapovr tou shunt yia 30-45 Aentd pe-
T4 ™ dlakorm xopriynong O, evoxomole{tal yia tmyv
ad&non g tpLxoetdokuPeAldiknig dlapopdsc O, oe
oxéon e ta nptv and v o§uyovoBeparneia enineda
(Zx. 3)%. H emdeivwon tng unoEuyovaiuiag éxet 11ai:
TePN onuaocia oe aoBeveig Twv onoiwv n PaCO, Bpi-
OKETaL O TOAU KPLTIKA eTtineda.

?
E ol a/j\kg
w 5r
(] I
@ ot & *
a
L]
30"
25
_ 20}
z
g 15}
%
) 10+
©
S 5f
o.
. p <0.05
Xopitynon Oz \i\i\—{ p<0.01
=5 1 wpa
-10 1 1 1 1 1

0 5 10 15 20 25 30 35 40 45
Xpovog (min)

ZxAHa 3. MetaBoAég tng péong TG twv PaO, kat
PaCO, (ekppacuévwv oav amokAlon ané Tig
apXIK€Q TIHEG) peta tn dlakomr xopriynong O,
60% yla pa wpa oe 10 aobeveic pe XAl kal a-
vanvsuormn QveTidpKeld HE KATAKPATNON
CO0,?
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AmnotéAeopa Haldane

Evag dAAog mapdyovtag mou ouvTeAel otnv avén-
on g PaCO, otn didpkela xopnyndng O, eivat To a-
notéAeopa Haldane mou otnpietal oto yeyovog 4t n
avayBeioa alpoopaipivn €xel peyaAuTtepn (Kavdtnta
arné v oguatpoogalpivn va petadépel CO, yia pia
oedopévn PaCO,, ad’ evog yiati deopestel ta H mou
napdyovral and 10 OXNUATIOS dITTavBpakik®y péoa
oto epuBpokutTapo Kal ad’ etépou yiati n odaipivn
NG €XEL TNV IKAvOTNTA va ouvdéeTal Ye meploodtepa
Hépla CO, kat auEdvel 0 OXNUATIONOG TWV KapPBapL-
dwwv. To amotéAecoua Haldane ¢aivetal oto vouo-
YPaUHa (ZX. 4), TOU KATAOKEUAOONKE HE UETPNOELG
ToU €ylvav Ot KAELOTO KUKAWWMA, XPENOLHOTOLMVTAG
HOvO TN peTaBoAn Sa0, kal Tnv apxikn PaCO,%4

MeTaBoAn Sa0; (%)

1007 =20
90
80 %”
15 E
70 3
(5]
(3]
60 a
(9
=
™
50 10 §
9 &
2
40 g <
7
30 6
5
20 4
3
10 2
Apxikni PaCOz(mmHg) 1

10 20 30 40 50 60 70

IxAua 4. O petaBoAég tng PaC02 opeIAbUEVEG OE PETA-
BoA£G Tou KopeapoU NG alpoopaipivng (Sao,
% )24

Ernedn opwg 10 p€yeBog Tou amoteAéoparog Hal-
dane gfaptdral and mv noAUmAoKr aAAnAenidpaon
peta&l tou Babuou twv dlatapaxwv Tou V/Q, Tng

OUYKEVTPWONG TNG aipoodaipivng, Tig HETABoAEG TNG
Ouykévipwang g HbO, pe t xopriynon O, kal TNV
apxtkr PaCO,, eivai moAU dUoKoAO va nmpodikacBe( a-
o va anAd voudypauua.

Me 1 xopniynon O, 1o anotéAecua Haldane o’ évo
UYLEG avamveuoTiké ouotnua, Tou elval ouotnua
avolXto, TMPOoKaAel pla apxiky mapodiky actdbela
otnv PaCO,. Ze nvelpoveg OUwS TTIOU Apouctalouv
dlatapaxéq VIQ xpetddetal meptoodtepog xpovog yia
va anokataotabel n o1abepdTnTa TOU CUCTANATOG.
Eldikdtepa oTig meplox€qg pe xaunAd V/IQ n avénon
NG CUYKEVTPpWONG tou O, oTOV KUL|J8M5KK(5 agpa npo-
KaAel peyaAutepn auEncm Tou Sa0, am’ 6Tl OTIg TE-
PLOXEQG HE UYNAOS VIQ émou To aipa eivai idn ikavorot-
NTKA Kopeopévo. Etal neplocstepo CO, amneAeuBe-
pwWveTAL OTIG TIEPLOXEG He XaunAd V/Q oTig oroieq €-
newdn o aeplopdg dev augdvetal aviioTolxa MPoKa-
Aeltal augnon tou KuPeAldikoU Kal Kat’ eméKTaotv
Tou aptnplakol CO,, pe anotéAeoua v avEnon g
OUVOALKNG TpLXoeldokuPeAldikng diapopdg CO, kat
TOU GUOLOAOYIKOU VEKPOU XWpou yia To CO,%.

ZYMNEPAZMATA

H mnporidpxouca diatapaxn TG MNXAVIKNG . Tou
nvedpova naifel onpaviltkd poéAo oTnv KATakpAatnon
CO, katd n xopnynon O,. Exet AAAwoTte damotwBel
n apvntikn cuoxeétion peta&u tng FEV, kat APaCoO,
katd v oguyovoBepaneia®. InuavTiké pdAo emniong
naifouv ol dlatapaxég Tou VIQ. Oco xaunAotepn n
apxtkr} PaCO; kat ugnAdtepn n apxiky PaCoO, twyv a-
08evdv, 1600 peyaAutepn ewval n APaCO,%, yeyovég
miou uttodnAwvel 611 oL acBeveig pe o&ela avamnveuaTt-
K} avendpkela eivat autol mou napouctdlouv Tn ue-
YaAutepn avénon.

H katavénon twv unxaviouwv mou Tpokaiolv u-
nepkanvia katd tnv o§uyovoBepaneia €xel HEYAAN
KAWVIKA onuaoia. Eav n at&non g PaCO, ogeiretal
Kuplwg otnv emdeivwon g oxéong V/Q 161e n Xpri-
on unopei va npokaAéoet anpdopopn avénon Tou a-
VATIVEUCTIKOU €pYOU Kal TEAIKA KOTIWOT TWV AVATIVEU-
OTIKWV MUwv. Edv 6uwg n nmapatnpolpevn umepka-
nvia ogeiletal MPAyHaTL 0 EAATTWON TOU KUYPEALSIL-
KOU agpLopoU, TOTE 1 XPNoN TwV SLEYEPTIKWY TNG ava-
nvorg Ba pnopouoce va Ponbnoel. Méxpl oTyunig ol
EPEUVNTEG TIOU EXOUV aOXOANBel e 10 B€ua, éxouv
ooBapotateg diadpwvieg. dPalveral wotdoo, 6tL dAol
oL aoBeveig dev anavTouv opolduopda ot Xoprynon
O katl OTL SlagEpel MOOOTIKA N CUPBOAT otV augnon
Tou CO, Twv d1adpépwV MAPANETPWY TNG AVATIVEUCTL-
KNG Asttoupyiag?®,

Lung Function Alterations during oxygen therapy
in Chronic Obstructive Pulmonary Disease Patients

E. Dascalopoulou and E. Vlahoyiannis

The possible hazards of administering oxygen-
enriched air to patients with chronic obstructive
pulmonary disease and respiratory insufficiency have

been well known for many years. The increase in
PaCO, after oxygen therapy is multifactorial. Oxygen
administration supresses the respiratory drive with a
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consequent decrease in both tidal voiume (V) and brea-
thing frequency. The PaCO, difference between befo-
re and after Oxygen breathing seems to be indepen-
dent of the respiratory sensitivity to hypoxia as it was
estimated by neuromuscular and ventilatory response
to hypoxia and hypercapnia. Since the decrease in V¢
is rather small and the increase in the Vy/V+ ratio in-
duced by oxygen administration is significant, many
investigators believe that the main reason for CO, re-
tention is the release of hypoxie vasoconstriction in
areas with low V/Q (ventilation-perfusion) ratio leavery
high VQ. On the other hand, the redisribution of alveo-
lar ventilation because of collapsing of some alveoli
and the variation in the mechanical properties of the
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surrounding opened alveolil leads toan increase in the
right to left shunt in some areas and augments the
VIQ radio in others. The Haldane effect (the increases
ability of reduced Hb in carring CO,) contributes to
the CO; rise, at least during the initial period of 0, ad-
ministration until the stability of a new equilibrium is
established. The first two mechanisms appear to be
the most important ones and they are implicated in
hypercapnia during O, therapy in a different degree.

The understanding of the pathogenesis of hyperca-
pnia in every individual patient is of great importance
since the administration of respiratory stimulants
would be of benefit if hypoventilation is the main cau-
se.
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) EVOLAPEPOUTES MEPUITMOELC

lsecase reports

O&cia duornvoia eni acBevouc ue 0pOaAuiko

gprnta {woTnpa
K. MrmraAaokag, . ZiwtémouAog

1. IZTOPIKO

Atia eto66ou: Auonivola Enpdg Brxag

lMapouvoa véoog: Mpdkeltal yia acBeviy avdpa nAt-
k{ag 57 etwv, Bapu KAmMvLOTH, MOU OLAKOWIOTNKE OTO
Noookopei(o pag yia éAeyxo o&€wg eykataotabeiong
duonvolag, and diunvou Katd 1 dldpkela voonAeiag
Tou 0e Noookoueio Aolpwdwv voowv yia opBaAuLkd
¢prnta. H duonvola dpxloe oE€wg TV 7 nuépa HeTd
v eévap&n g véoou Tou, emdelvvoviav Kupiwg
oTnVv KatdkAlon kat dev avtanokpivovtav otn Bpoy-
X0OLaOTAATIKY] aywyr) rou €naipve 6Ao autd to O1a-
omnua. Aev avédepe nMUPeTod 1 Bwpaklkd AAyog.

ATouUikO avauvnoTikd: MiBavr} xoAokuotitida mpo
9etiag, xpovia Bpoyxitida amnd 5etiag, mapodikd 1-
OXALMIKO ETELCODLO TIPO 4urVOuU.

OLKOYEVELAKO-KOIVWVIKO (OTOPLKO: EAEUBEPO.

2. OYZIKH EZETAZH
ATOPO aPTIHEAEG, LETPIWG TTaxUoapKko, EAadpd duo-

voiko, epdavilel eoxdpeg otnv de&ld KpoTadikr Kal
uttepOdpua xwpa kal pwrtopofia. And v e&€taon

Eikéva 1.

Tou Bwpaka napouciade dlaxuTo aAuPoTEPOTAEUPO
Bpoyxoonaoud kal Peiwon TOU avamveuoTikoUu Yibu-
piopatog otn de&Ld Bdon, ye ouotolxo auBAUTNTA. A-
6 Ta uttdAotna cuotripata oudév to akléAoyo.

3. EPFAZTHPIAKA EYPHMATA

Ht 48%, A 7000, (N 60%, H6, B1, A27, M.M.6), Atpo-
netaAla 280.000, AEK 0,5%, TKE 26, Mev. oUpwv: K.¢.
Oupia 27 MG %, Zdkxapo 98BMG %, XoAepuBpivn 0,66,
SGOT 10, SGPT 12, LDH 500, AAKaALIKT) pwodaTtdon
4,4, Mpwteiveg 7,2, AABoupiveg 4,3, Zpaipiveg 2,9, I-
vwdoyoévo 175 (P.T. 200-400), HAeKTPOAUTES K.., HAe-
KTPOoPOPNOT AEUKWHATWY K.¢., HKI evi6g Twv duoio-
AoyiKwVv opiwv, Znipouétpnon 2900, FEV, 1900, TEF
66,1%, Aépla aipatogq (etoaywyng) PO, 60 (0t katake-
KALupgEvn B€on), PCO, 33, pH 7,44, Mantoux (—), Hwot-
vOOIAQ PLVIKOU EKKPINATOG - MTUéAwV (—), Mayer ko-
npavwv (—).

Eikova 2.
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Eikova 3.

Eikéva 4.

4. ANATNQ3>H AKTINOTPA®IQN

Ak/k®G 0 acBevng eppavitel aviywon Tou de&lou
NUdLadpAYHATOG HE QUENUEVN KOUMUASTNTA KaL EAQ-
$pd ayyelakn epriLwon OTNV TEPLPEPELA TWV TIVEUHO-
VIK®V ediwv. Xe ak/dpla Bwpakog oe Béon eknMvong N
avUPwon Tou NUIdLadPAYHATOq HELDVETAL EVD KATA
TNV GKTIVOOKOTINON epdaviferal TUtikn eikéva napd-
50E&ng KivnTikoTNTag Tou delol nudladppdaypaTog.
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(H aktvoypadia elcaywyng tou acbevoug daivetal
OTIG £lkOVEG 1 Kal 2).

5. AIAOOPOAIATNQZTIKH KATATA=H

a. Aépdpwpa - Oykot pecoBwpakiou.

B. Kapkivwua rivedpovog pe diiénon tou pecobwpa-
kiou.

y. Kataduopévn BpoyxoknAn (rieon Adpuyya).

3. Yrodiadppayuatikr) GUAAOYH.

€. 13101a6NnGg MapdAuon Tou dlappAyuaTog

OT. Suvod6¢ mapdAuon tou dladpdypatog Katd

diladpoun Tou épmnta {woTtnpa.

6. MPOTEINOMENOI AIACNQXTIKOI XEIPIZMOI

a. Malaidtépog ak/kdg EAeyxog: (Ak/pla elcaywyng
Tou aoBevoug o1o NoooKoue(o AOLHWd®OV VOO WV
Eik. 3).

AZovikn Topoypadia Bwpakog: (—)

Bpoyxookomnnon: (Eupfipata frag xp. Bpoyxitt-

dag).

8. Kuttapohoyikég mtuéAwv: 3 katnyopiag Il kat 2
katnyopiag lll. KuttapoAoyikn BpoyxXIK®V EKKpi-
oewv: katyopia Il.

e.  Afovikn Topoypagia Kolhiag: (—)

o1. Owoodayookoémnon: (—)

C. HAeKTpoOUlOYpPAdNHA HUBV WHIKAG {ovng: (—),
dladppAayuatog (dev EyLve).

n. Ak/KOG éAeyxog uetd Bunvo: (EEaAewn g napd-
B0&ng KivnTikOTTog Tou deflou nuidlappdypa-
TOC KAl TTAPapovn UKpng aviywong Tou Eik. 4).

=®

7. TEAIKH AIATNQZH

Suvoddg mapdAuon dladpdyparog oe Stadpopn un
auxevikou €pminta JwoTnpa.

8. 2YZHTHZH

O épmmTag wotnpag Yevik®wg nmpooBdAAel ta at-

oONTIKA veUpa aAAd TIEPLOTACLAKA KAl Ol avT{OTOLXEQ
KIVNTIKEG HOipEG UTopouv emiong va nmpodBAnBoulv. E-
XOUV Teplypadel oXeTIKA AlyEG MEPIMTWOELG TTAPAAU-
oews Tou dlappdayuarog otn BiBAloypadia emi auxe-
viKoU gprmrog LwoTtpog mou mpodfdAAel ta Ci-Cs
pHUEAOTOMLA e EEAVONA OTNV TIEPLOXT) TOU AaLpoU Kal
MG WHIKNAG dvng. To eEALPETIKS OTNV TIEPITITWON TTOU
neptypddnke elval 011 dev umnpxe Kavéva onueio
TPOOROANG (OUTE ALOBNTIKS OUTE KLVNTLKO) TWV HUEAOC-
Topiwv auTtwyv. H pévn napduota nepintwon mou Bpr)-
Kaue otny npoottn pag BiBAloypagdia elval n mepintw-
on twv Cramieux Kal ouv.! ge £pmnTa ToU MPOCWTIL-
koU Kat TapdAucn tou dtadppdyuartog kat tpikepaiou
pudg. O unxaviouég eival adyvwaotog. H mapdAuon Tou
310¢PAYHATOG OTNV TEPITTWOT Hag anododnKe otov
¢gprinta OLoTL:
a. YIIpXe XPOVLKY GUOXETLON, B. AMTOKAEIOTNKAV Ka-
TA 10 dUvaTOV AAAQ YVWOTA aiTla ou TPOKAAOUY TNV
napdAuon, y. H napdAuon anédpape HeTd Bunvo (6-
nwe avapépetal 0to 50% mnepinou-Twv MEPITTWOEWV
G BLBAoypadiag).
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EunupeToc au¢poTeEPOMAEUPOG MMAEUPITIKI
ouAAoyn (emi peupatoeidouq apbpPiTIdOG)

A.K. MixdAng, E.B. Mmouparting, I. lamna

1. IXTOPIKO

AoBeviic NAIKiag 29 £TV HE LOTOPIKO PEUMATOEL-
doucg apBpitidog HABE OTO VOOOKOMEIO Yia va UTtoBAN-
Bel o eyxeipnon apBporniactikng de&lov toxuou. H
kedaAr Tou de&lou pnplaiou ooTou eixe UTTOOTEL AOT)-
nTo vékpwon e€attiag g Bacikng vooou.

QoT1600 PO 10 NUEP®V TIAPArOBNKE Yia EVTIOVO
AAYOG OTO UTIOYAOTPLO Kal TPOoP®OELG EPETOUG dlap-
kelag 2-3 nuepwv. TOTE MPOOETEBN KAl AAYOG OTO apl-
oTEPO NUIBWPAKLO TIOU ETILTEIVOVTAV UE TIG QVATIVEU-
OTIKEG KIVHOELG. AOYW® TWV AAYOV KAl TWV EUETWYV BLE-
KOWE TNV XPOVIa aywyn ToU HE KOPTIKOELDN (LEBUAO-
npedvioAdvn 4 mgr x 1). O dppwaTog dev AVEPEPE TIU-
PeTd AAAA PECA OTO VOOOKOME(O Kal Katd v didp-
KELO TOU TIPOEYXELPNTIKOU gA€yxou (!) mapouaiace-
uPnAd TupeTd petd plyoug 39°C. H eméupBacig ave-
BARON Kal SlEKOUIOBN OTNV KALVIKA HAG.

ATouik6 avauvnoTtiké: Peupatoeldng apbpitig and
7eTiOC HE YEVIKEUMEVN TIPOOPBOAR apBpwoewv Kal
atpodia pudv. MNa t peupatoeldr] apbpitida katd
v sloaywyn tou eAdupave diokia xAwpokivng 200
mg 1x1 kat undéBeta wvdouebakivng 100 mg 1x1. Mpo
eVOC £TOUG BlayvhoTnke ayyettida petd and Boyia
nuéde. EAaBe xpuod yia éva eEAUnvo, Tou d1aKOTNKe
eEattiag pueyaing nwowodiiag (Hwowodpiha 50%).
MeTd NV Slakorr Tou xpuoou éAaBE KOPTILOVN OFE [l
Kpeg 06oelg péxpl mpo 10 nuepwv.

2. YZIKH EZETAZH

lev. Katdotaon: Elkbéva macxoviog (wxpotnta, mu-

peTOG, duodoplia, Taxukapdia).

AvanveuoTiké: EEadAvIon avamveuoTikoU Yibupi-
ouatog de&1d, pelwon avanveuoTikol YiBupiouatog
oV aplotepn Baon.

MuookeAeTiko: ATpodia HUDV AKPWV - TTAPANOP P W-
TIKEC AAAOLDOEIG AKPWV XELPWV - 0{ONHA TTOSOKVML-
KOV apOphoenV Audw - KATApynon Kivicewyv de&LAg
Kat’ L.oxUov apBpwoewg.

[EX: SnAfvac YynAaentog, avwduvog, frap aynia-
onTo. Aeppadéveq: Wnhadavral pkpol Aeupadeveq
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OTIG BOUBWVIKEG XWPEG audpw Kal otnv de&ld paoxa-
Alala xwpa. KotAia: Metewpiopgvn, euaiobntn otnv
niieon dlaxuTwg Xwpig aviiotaon, nxot evieptkol pu-
OLlOAOYIKOL.

3. EPTAZTHPIAKA EYPHMATA

lev. aiuarog: Ht 26%, Hb: 8,8 gr/dl, Aguka:
11.000/mm?, (MoAu: 54%, Aéudo: 23%, Hwaovo: 9%,
PaBdo: 7%, Movo: 7%, Apomet: 220.000/mm?®, TKE:
120 (1n wpa), Mev. Oupwv: (—), K: 4,1 mEg/It, Na: 135
mEq/lt, Oupia: 30 mg/dl, Kpeativivn: 0,9 mg/dl, SGOT:
20 pov., SGPT: 16 pov., Xpdévog npoBpouBivng: 60%,
anti-DNA: (-), RA-TEST: + + +, CRP: + + + +, C3-
C4: 1/64, Gueon COOMBS: (- ), é¢upeon COOMBS: (-).

Aplotepd mAeupltikd uypo: Epmunua 40.400
KUTT./mm? (70% TMoAu), Ae&lé MAEUPLTIKG uypd: EEL-
Spwua 180 kutt./mm? (60% Acpdo) Yriepnxo-kapdiag:
ApkeTrj moodTnTa Mepikapdlakou uypou, Mantoux: (—).

Eikova 1.
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Eikova 2.

Eikova 3.

4. ANATNQZH AKTINOFPA®IQN

AkTvoypadia 8dpaka auéows HETA TNV sudAVION

TOU TUPETOU (EIK. 1): KatdAnyn aptotepol mAgupo-

dlagppaypatikol xwpou, ypauun Ellis-Damoiseau Se-
&a.

AkTvoypadia Bwpaka npo 3unvou (Eik. 2): KatdAn-
Yn MAEUPOSIAPPAYHATIKDOV XDPWV AUPW.

5. AIAGOPOAIAINQZETIKH NPOZEITIZIZ

1. E&apon ng véoou pe ouvodo moAuopoyovitida 1
Kat eTAOIHWEN.

2. INTTIKEG MVEUHOVIKEG EUBOAEG KAl ETIAOIHWEN.

3. Kotvr Aolpwén pikpoBlatiia kat arootruarta (eotia
€vOOKOIALQKN;)

4. AeUTEPN KOAAQYOVWON Kal ETUAOIHWEN.

5. TBC. avalwmnupwolg AOYw avoCOKATATTOANG

5. Népowpa + PAeyuovn

7. HoowodAlkn MAeUp(TIG.

8. KakonBela.

6. MPOTEINOMENOI AIATNQZTIKOI XEIPIZMOI

a. KaAAtgpyela mAeupttikoU uypou: Aepdpia pikpopla
(=), Avaepopia pikpodpia (KaAllepynBnke B. Fragilis),
B-Koch (—).

B. Epyaotnplakdg €éAeyxog ap. MAEUP. UYpPoU: CAKXa-
po: 5 mg/dl RA-TEST: + + +, CRP: + + 4+, anti- DNA:;
(—), C3-C4:1/16.

y. Bloyia unefwkoéta:

Maxuvon kat pAeypovmddn diMenon and AspPokUT-
Tapa Kat moAupopomnipnva AeUkokUTTApA - TURHATA
PAEYLOVWDOOUG KOKKLODOUG (OTOU - gumunua.

3. Bloyia Aepdadéva (ap. BouBwvikédg): Eviovn avo-
OOAOYIKT BLEYEPOT) UE TTapoUTia TPLITOYOVWY AepdolL-
dlwv Kal (OTIOKUTTAPWON AEUPOKOATIWV. ZTOLXE(Q
eIBIKNG PAeyHOVG 1) kakonBelag Sev aveupéBnoav.
lopeia véoou: Apécwg HETd TNV el0aywyn Tou (on-
MTIKOG) Kal HEXPL TNV ANYN TwV AMOTEAEOUATWY TWV
epyaotnplakwv e&etdoewyv, €AaBe SimAn aviiBiwon
(auwvoyAukoaidn kat nUIouvBeTiKn TEVIKIAAIVR). Ot
MapakevINoelg Bwpaka enavaineenkav petd 2uepo
ondTe TO UYPS NTav EPMUNKUA apdoTEPOTIAEUPA. ApL-
0TEPS MAEBUPLTIKS UYPO: 15.000 kuTT./mm? (moAu:60 %),
AeE16 mAeupiTikd UYPO: 16.000 KUTT./Mmm? (MOAU:72%).

Metd v avamtugn tou B. Fragilis, mpootéBnke
0NV GAPUAKEUTIKY aywyr) HeTpovidaloAn. Tpelg us-
PEG HETA TNV TIPOCONKN NG peTpovidaloAng o acBe-
VNG dev mapouciale KappLd KAk BeAtinon. AvTiBe-
Ta egvepavioe avoupia kat SlAmoTwOnKe CUAAOYY
OTnV MEPLTOVAIKT] KOWAOTNTA. Eylve Slakomr] twv AA-
AWV GapUAKwY eKTOG amod TNV peTpoviSaloAn Kat ma-
pakévinon kotAiag. To aokLTiké uypd ftav eumunua
(130.000 kuT../mm? noAu:65%.

Meta tnv dlakomr Twv ¢pappdkwy o acBevnig ma-
pouciace gTadlakn anokataoTaon Tng VEPPIKNG Tou
Agttoupyiag. O nmupetdg Tou aoBevoug 15 uépeg apyod-
Tepa UdEBNKe Kal PETA 45 pépeg Tav anupetog. 210
dlaotnua autd AdpBave adevog pev avtiBiwon, age-
TEPOU B€, TOU YivovTav KaBNUEPIVEG EKKEVWTIKEG Ta-
PaKeVINOELG BWpaka Kat KOLALAG, woGToU TOMoBETH-
Bnkav povipeg mapoxeteloelg otov Bpaka dudw Kat
OTnVv KOLALA.

Katd v Sidpketa g voonAeiag kat HOALG TO eTé-
TPEYE N KATACTAOT TOU a0BeVH £YIVE EPEUVNTIKY] KOL-
Aiag, mou £detge Vv UMapEn MEPLOKWANKOELS IKOU
QAMoCTAHATOG.

Katd tnv £€086 tou 0 aoBeviig itav amipstog ot
KaAN yevikh katdotaon pe: Ht:28,1%, Hb:9,6 gr/dl,
Aeukd 6.500/mm?® (roAu:65%, Aeldo: 23%, NwoLvo:
3%, Baoeo: 3%, povo: 6%), TKE:15 (1n wpa) kat Ro
Bwpaka pe MaxuUMAEUPLTISIKEG AAAOLDOELG AW (ELK. 3).
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7. TEAIKH AIATNQZH

Epnunua 8dpaka auew kat Kothiag oe £5adpog peu-
patoedoug apbpitidag eEatiag d1ATPNONG TNG OKW-
Ankoeldoug anodpUoews.

8. 2YZHTHZH

Evd 1 mAeuplTida oe peupatoeldr) apbpitida aro-
tehel TNV KOWVOTEPN ETUMAOKT NG vOOOU anod Toug
TIVEUHOVEG (20%) Kal 1 QVATTUEN TAEUPLTIKOU UYpOU
guvavtdtal og mocooto 3-5%, T0 AuPOTEPOTIAEUPO
eununua Bewpeitar onavia emmnAokn'. Avadépetal
otn BBALoypadia OTL TBavov ETUTAEKEL TNV PEUHATO-
€181 apBpitida eEattiag, eiTe UELWOEWG TWV TOTIKWY
QUUVTIK®V PNXAVIOU®Y, E{TE O CUVOUAOUO HE VEKPW-
on evog urtoUmelwkoTikoU of1diou®3. ETov Mapakatw
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acbevn eival 1dlaitepa mbavo anapyn g vooou va
anotéAece 10 eneloddio euéTwy Kal AAyoug OTo UTIO-
yaotplo.

To MEePIOKWANKOELSIKG anéatna rou Bpébnke, Be-
wpeital n eotia Qg dAeyuovng. H dpAeyuovn katdmv
EMEKTABNKE Jlapéoou G alpatikig odou Kal Katd
OUVEXELQ LOTOU HE aroTEAEOUA apXIKA eV va HETa-
TPEYEL TNV 1dN UTIAPXOUCa TTAEUPLTLIKT) GUAAOYT apl-
otepd o€ gununpa, Katomiv €, va HETATPEYEL OE E-
nunua kat ™ Se€ld Kal va eykataoTioel eununua Kat
oTnV nepLTovaikn kKolAdtnra.

Edv n pn&n mg okwAnkoeldolq anopuoews Nrav
anoTéAeopa emnAoknig o&eiag okwAnkoelditidag 1
anéppola VEKPWTIKAG ayyelitidag Tou eviépou? (eixe
dlayvwobBei ayyelitida otov Appwoto), dev €ylve du-
vatd va dlamoTwoel.

3. Jones F.L., Blodgett R.C.: Empyema in rheumatoid ple-
uropulmonary disease. Ann. Intern. Med. 1971, 74:665,

4. Rodnman G.R., Schumacher H.R.: Primer on the Rheu-
matic Diseases. Arthritis Foundation, 8th Edition,
Atlanta GA, 1983.



QuuaTiwong mMAeUpPITIG UTTO aVTIPUMATIKNA

aywyn

A. l'ewpyiou, O. NpoeoTou, A. Maupoudtng, A. Panrn,

Oup. AvayvwoTormouAou

1. IZTOPIKO

Mpokettal yia dvdpa nAikiag 22 eTwv, 0 OToiog NPV
arno 4 prjveg voonAeltnke oto NNOA, Aoyw andAelag
Bapoug (12kgr), mupeTikng kivnong (39°C) vuxtepIV®V
epLdpwoewy, Brixa EnNpod kat aludmtuon PeyAaAng ro-
ooTnNTag (> 200 ml).

ATIO TOV KALVIKG Kal EpYACTNPLAKS EAEYXO TIOU £YI-
Ve KaTd Tn S1apKELa TNG voonAeiag Tou T68nke n d1d-
Yvwon: evepyog iveupovikn TBC péong €ktaong (mtu-
eAa yiua b-Koch +).

O aoBevrig 1€6nke Ot avTipuuatikyg aywyn ue Rifi-
nah 2x1 kat STR 1x1, ota onoia ot BAKIAAoL tapouaia-
Cav evaioBnoia. Mapépetve 20 nuépeg oto Noooko-
pelo kal eENABE pe KALVIKT) KAl AKTIVOAOYIKY BEATIwON
Kat ge N ouotaon va napakoAouBeital. O acbevrg
epxOTaV TAKTIKA 0TO eEWTEPLKO LATPE(O KAt Tapouaia-
0t KATa Tnv napakoAoudnon tou BeAtiwon. Tov Té-
TapTo Urva Ing Bepaneiag Tou MPoonABe pe TUPETY,
Bwpakikd aAyog de&ld, MAgUPLTIKOU TUTIOU KAl AVOPE-
&la. Ma 1o Adyo autd elonfxBn oTNV KALVIKY LAG.

ZuvriBeteg kat Tpomog fwrig: Kamviel 20 tolydpa
mv nuépa, dev Tiivel eival dvepyog.

AToutko avauvnaoTtikd: Napouotddel Kploelg emAn-
Yiag and 12 xpoévia (Depakin - Gardenal).

Mpiv ano 4 xpovia XeLPoupyYNBNKe yia KAKWOoN £TL-
yovartidog.

Otkoyevetakd avauvnotiké: O matépag Tou eixe
TBC nveupdvwy amod 1o 1981. AyvwoTteg oL GUVOnKeg
Bepareiag.

2. OYZIKH EZETAXH

AvanveuoTiké ocuotnua )

Erokommon: pelwpévn €kmtuln de€lol nuibwpa-
kiou

WnAdoenon: peiwon ¢wvnTik®v dovriogewv KATd
de&la Baon. Mewwpévn ékntuén de&lou nuibwpakiou.

Enikpouon: auBAUuInTa otn de&la Baon.

Akpoaon: pelwon avanveuoTtikoU Yibupiopatog
otn 6€&ld Bdon.

KukAogoptké ouotnua: Kapdiakoi tovol pubutkoi,
ooU&elg 98/min, AN 120/80 mmHg, KapdloAoyikr| £&&-
taon HKI: agovag + 90, apvntikd T V, Va.

lentikd ouotnua: KolAia paAakn, eunieotn, Nrap,
OTANIVa aynAdenta, eviepikoi fxot K.¢.

Aourtd ouotrjuarta: tinota 1o naboAoyiko.

Neupadéveg: agnidenrol.

3. MAPAKAINIKEZ EZETAZEIZ

levikn aiuatog: Ht 47,8%, Hb 15,7 gr%, Aeukd aip.
8600 kky (MoA. 71%, M:5, A:24) TKE 30MM/H.

levikny oupwv: EB: 1020 avtidpaon: oudétepn Aecu-
Kwpa (—), odkxapo (—), o&bévn (—), XoAoxpwaT. (—),
nuoooaipta (=), embNAla (—).

Zakxapo: 0,83 gr%, oupia 0,17%, Kpeativivn 1,2
mg%, K 4,2 mg/lit, Na 138 mg/lit, SGPT 12IU, SGOT
111U, AAkaA. owodatdon 9, LDH 400, XoAepuBpivn
0,5 mg%, xpoévog npoBpoupivng 100% (Xp. K. 12" kat
Xpovog €&e1. 1277), Ra test (- ), CRP (—), Le test (-),
QVTITIUPNVIKA QVTIOWPATA (=), NAEKTO. AEUKWUATWY
K.G.

Aépia aiuatog: PO, 90 mmHg, PCO, 88 mmHg, pH
7,39, Mantoux pe 2TU PPDRT 23: 18 mm. EE€Taomn mTué-
Awv yia b-Koch amnAn (=), KaA/yewa (—).

Eikoéva 1.
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Eikéva 2.

4. AKTINOTPA®IA BQPAKOX

Opoloyevng okiaon pe ocadny épla mou katalaupa-
Vel 1o 0g&ld KATw mveupovikd medio kat acadorole!
™ de&1d MAEUPOSIAPPAYHATIKY] Ywvia Kal TV mapu-
o1 Tou dlappaypatog. OHoLoYEVIG oKiaan Le oadpn 6-
pla otnv nepidpepeta tou de&loU Avw TIVEURIOVIKOU Tie-
olou.

5. AIAGOPIKH AIATNQ>H

. Qupatiowon

. Maparnveupoviki 1 LETATIVEULOVIKY] CUAAOYN
. Nolpw&n kal dtuna pukoBaktnpidia

. Mukntiaon

. Ca nveupova

. MecoOnAiwpa

. KoAAayovwolg

. MveupoviknA euBoAn

ONO O WN =

(o2}

. AIATNQZTIKH NPOZMNEAAZH

lNapakévinon 6wpaka: Eylve napakévinon 8wpa-
Ka kat apatpédnkav 1000 cc mAgupttikol uypou.

E&étaon nmAeupitikoU uypou: Cevikn 6Yn Slauyng,
XPOoL& aiuatnpd, Aeukwpa 4.8gr%, Asupokuttapa 95%,
Hwa. 5%, Ht1%, LDH 1350, odkxapo mA. uypou 0,75
pH =7,34.

EE€taon mAeupltikol uypoU yila Kowvd HikpoBla
(=)
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E&€taon mAeupltikol uypoU yia b-Koch (amAn +
KaA/veLa): apvntikn. AVTIMUPNVIKA aviliohpata
TMAgup. uypou (—). Ra test (—).

KuttapoAoyikny e&€taon mAeup. uypou apvntikh
yia kakor|Bela. AvooonAekTpodopnon ASUKWUATWY
MAgUPLTIKOU uypou IgA: 170 (72-312), I1gG: 368 (639-
1349), IgM 46 (56-352).

Bloyia unefwkéta: EUpUATA N VEKPWTIKAG KOK-
Klwpatwdoug eEepyaciag ol XapakTipeg ¢ onoiag
eivar oupBaroi pe dupativon epdoov cuvnyopolv
Kal Ta AOLTa KALVIKOEPYAOoTNPLaka dedopéva.

7. 2YZHTHZH

H gugpavion unelwkoTikng culAoyrc TBC attioAo-
viag, Bewpeltal katd kUplo Adyo ekdAwon npdoda-
NG TMPWTOUOAUVONG Kat anoTeAel T ouvnBECTEPT K-
dMAwon ot veapd nAikia. Eivat Suvaté, dpwg, autr
va ogelAeTal Kal o€ aluatoyevr) Slacmopd (emiong Gu-
XVl 0g veapd nAkid) 1 va gpdavifetal wg mmAOKY
MIVEUHOVIKNG pupatinong (oravidtepa). Stnv npwTo-
nmabn kal alatoyevr) pupatiwaon, 6Tou UNdpxeL o ma-
payovrag unepevalobnoiag eivar duvatd HIkpdC a-
pBUOG BakiAAwv va mpokaAéoel évtovn aviidpaon
Kat apBovo e&dpwpa MAPOAES TIG MEPLOPIOUEVES TIa-
BoAoyoavatopikég arlol@oelg tou unelwkota. AvTi-
Beta, otnv nepintwon Tng nveupovikng TBC énou é-
XelLavantuxOel n enikInTn avoaoia anaiteital oAU pe-
YaAUTEPOG aptBudg BakiAAwv yia tov (d1o okomos,

2NV nveupovikn TBC 1 unelwkoTikh) CUAAOYT Bew-
peltal anotéAeopa prENG Mag UMoUNMElWKOTIKNG &-
otiag oTnV UMedWKOTIKA KOIAOTNTA HE ATMOTEAEOUA
Vv aBpolon e&13pWUATOG. AVTIBETA OTNV ALUATOYEVT
dlaomopd 1o uypd abpoiletal, cuvnBws, audinieupa.
Tehog, elval uBavo n unedwkoTiky avtidpaon va o-
¢eiletal Kal g€ eMVEUNON ATIO LA OOTIKA GUUATIHIN
€0Tia 0TN OTMOVOUALKY OTHAN, OTIG MAEUPES KATL. A

2naviotepn and OAeg eival n eudavion umelwKoTL-
KNG OUAAOVYNG 0e aoBevn pe yvwoTh riveupovikr TBC,
0 or1oiog 1dn eupioketal KATwW Ao TNV KATAAANAN x1-
HeloBepameuTiky) aywyn UoTepa and TeOT eualodn-
oiag. XTnv MepinTtwan auth ot eENYNnoelg mou Katd
Kaipoug d66nkav dev eival 13Laltepa IKAVOTIONTIKEC.
Mvetal anodektd 6Tl UMAPXOUV TAUTOXPOva Sladd-
PWV EBWV TIVEUHOVIKEG AAAOLWDTELG, OTIWES PAEYLOV G-
dn oTolxeia, VEKPWTIKA, VOTIKA, UMECWKOTIKY avTi-
dpaon k.4. Ta omoia kal TapouctaZouv S1adopeTIKT
avtandkplon otnv aviipupatiky Bepaneia avdloya
ME To oTAd1o Tou epdavifovral. ETol napatnpeitatl pe-
PIKEG GOPEG TO PpaLvOUEVO NG EMUBEIVWONG TNG AKTL-
VOAOYIKT|G ElkOVAG TIApd TNV AVIIGUUATIKA aywyr| TOu
appWOoTOU Kal N omnoia oTnv TPOKEINEVN Tep(MTwon
Oe BewpelTal avenapkng

20udwva ue peréteq Twv Roper kat Waring 1o 1955
oto Capital Arm Hospital Seoul Korea® pe agpoppn jie-
YaAo aptbusd mepintwoewv TBC nvelUovog Kal KOK-
Klwpat@doug nAeupitidag, anodeixbnkav Uotepa a-
no enavelAnuuéveg Blogileg unelwkoéta ta eEng: Ta
npwta otddia g BAARNG xapaxktnpiloviav anod Tu-
TIKA emBNALOELdn) KUTTAPA KAl yiyavToKUTTapa, EVE
OUXVEG Noav Kat BAABEG UE KEVIPIKY VEKpwON. Me
NV MAapodo Tou XpOvou KATw ard XnUELBepameuT-
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K1) aywymn mapatripnoav eAATtwon g avanapayw-
YNG Twv EMBNALOEBOV KUTTAPWY, KATA TO 20 uRva,
nepimnou, and v Evap&n g aviiduUPATIKAG aywync.

Metd Tov 30 pnva (4n Blowia), ftav oAU SUoKOAO
va eupeBouv yiyaviokuttapa otn BAGRN, TautdXpPo-
va duwg napatipnoav avantuén wvodoug totou. Me-
Ta 5-6 ufveg avilpuUATIK aywyr BewpnrBnke 4Tl u-
TNPXE OPLOTIKY LVOTIOINGOTN OTO BLOTTIKS qMK(’ﬂ.

H eudavion unelwkoTIKG OUAAOYNG O aoBevry, o
ornoiog Bpioketal dN KATW and avitdupaTiky aywyn
uTTopel KAAALOTa va dnuloupynoel audLBoAies yia Tnv
opBotnta tng dldyvwong 1y Tn cuvuTapén AAAng vo-
oou, 1 OToia va EKONA®VETAL He TN HoPdN) auTh OTwg
Ca mveUpovog, MVEUHOVLIKY EUBOAY] KATL. STnv mepi-
TITWOT) auTtr PoodEpeL YeydAn Bonbeia n Unapén Be-
TIKNG KaAALEpYelag yia b-Koch, n Betikn Bloyia ure-
CwkoTa katl n kaAAlEpyeta unelwkota yia b-Koch. Ba-
OlK™ TIpoUTOBeoN eival n Unapé&n euaiodnoiag Tou Ba-

BIBAIOTPA®IA
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KIAAOU OTa pdappaka Mou xopnyouvial Kal n eudavi-
On ONUAvVTIKOU aplBpou AeUPOKUTTIAPWY OTO TIAEUPL-
TikO uypd. To teAeutaio katd Toug Vam, Berger kal
Mejia'® gvioxUel T S1dyvwaon NG GuPATI®wONG aKOUN
KaL oe mepintwon un avelpeong HukoBaktnpldinv
01N HIKPOOKOTILKY eEETAON.

Yotepa and autd yivetal anodeKTr n CUvEXLON TNG
avTlOUPATIKAG aywyng, ue dplota anoteAéopara na-
pa TNV epdavion g nAeupitidag. MNa v mbavétnta
NG U aveupeong o&eavtOXwV UIKPOOPYAVIOU®MV OTa
delypata BewpnBnke 6TL 0 aplBUOS TOUG OTO TAEUPL-
TIKO Uypo NTav oAU HIKPOG WoTe va avartuyxBolv
onVv KaAAgpyela“,

Oewpeital cwoTd va apakoAouboupe TNV AKTLVO-
AoyiKn e&€taon tou acBevoug ouxvd, 18iwg KaTtd ™
dldpkela Twv mpwtwyv €&l (6) eBdopddwv and v €-
vapén tng Beparneiaqg (kabe 7-10 pépeg) wote va un Ee-
GUYOUV TIPWIUES AKTIVOAOYIKEG HETABOAER

5. Roper W.H. and Waring J.J.: Primary serofibrinous pleu-
ral effusion in military personel. Amer. Rev. Tuberg.
1955, 71 616.

6. Vam L.T.. Diagnostic significance of lymphocytes in
pleural effusions, Ann. Internal. Med. 1967, 66, 972.

7. Son Suk, Hwang Bin and Taik Koo Vun.: The effect of
chemyotherapy on tubergulous pleurisy. Ann. Rev.
Resp. Dis. 1962, 86, 197-210.
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MveuuoBwpaé:
Mia emmmAoKn) TnNG MIKPO -
TPAXEIOOTOMIAG

Exoupe XPNOLUOTIOMOEL TNV HIKPO-TPAXELOOTOUIA
o1n Movdda Evtatiknig Oepaneiag oe oplopevous Ba-
peld maoxovTeg Kal teAeutaia eixaue oe éva and au-
TOUG WG ETUMAOKY TNG TeEXVIKNG MveupoBwpaka o o-
noiog, €& 6owv yvwpiloupue, dev £xel eplypadel 0TO
napeABov.

AUTO HaG avAyKkaoe va avaoKOTOOULE TIG ETILTIAO-
KEG QUTNG TNG TEXVIKNG OTIG OToieg ouykataAéyovtal
N algoppayia, 10 XELPOUPYIKS EUPUONUA KAl I EKTO-
mmon tou cwArvog 23,

H Hkpo-Tpaxelootopia €xel epapuooBei KAVIKA pe-
pIKA xpoévia pLy, n 8e APXIKN TEXVIKA €XEL IEPLYPA-
oei* kal éxel Tpomomoindei onfuepa amd AAAoug
ouvypadeig®s. Auth n uEBodog kaAUumTel To Bepamneu-
TIKO Kevo peTa&l ouvinpnTikwv peBddwv Tpaxelo-
BpoyxikoUu kaBaplopou onwg eival n ¢puaciobeparneia
Kal EMEPBATIKOV peBOdwv Onwg eival n SlacwAivwon
e Tpaxeiag i n tpaxeootouia’.

Mia yuvaika nAikiag 78 eTwv €1omx0¢el yia n ouvn-
61 METEYXELPNTIKY TTapakoAoUBnon petd and Tonobe-
Tnon aoptikig BaABidag kal aoptooTepaviaiag mapd-
Kapyng. Katd tnv PHeTeyXELPNTIKY TNG TTopeia mapou-
oiace BubidtnTa Adyw eYKEPAALKNG EPBOANG, TIOU a-
nedeixBel pe afovikr Topoypadia. Tnv MEUNTTN Le-
TEYXELPNTIKY NUEPA AMOCWANVWONKE KAl TNV ETOLE-
vn NUEPA eUPAVNOE KATAKPATNON TWV EKKPIOEWV LE
duokoAia kaBaplopou pe ouvInENTKEG peboddoug. A-
nogaciodnke va epapudéooupe TNV PEBOSO NG ULKPO-
TPAXELOCTOWIAG OTNV APPWOTN XPNOLUOTOIOVTAG TO-
TKO avalobnTIkO 01O ONuelo el0aywyng, TPUMNUA HE
£va VUOTEPL KAl Xprnoipomnoinon evog odnyou apevog
KAl ToU OwANva g Hikpo-Tpaxelootouiag ad’ eT€pou.
AKPOQOTIK®WG apeTnpnBel 011 0 6e&16g veupovag a-
epgoétav enapkwg Kat urmpxe eicodog kal £€£0d0¢ ag-
pOG 01O Akpo Tou cwAnva. H aduvapia pag va npoxw-
pricoupe €va kaBetpa avappodroews unayopeuce
TNV amopAakpuveon ToUu CWARVA TNG HIKPO-TPAXELOCTO-
piag kat n avanveuoTiky duoxEépela NG acBevoug
pHag avdykaoe va KAVoUle OTOMAToTpaxelakn dlaow-
Afjvwon.

A. F'o0Aiapng: Clinical Reseatch Fellow aTo Tufua Avaion-
olohoyiag kai Movadag Evratikig Oepaneiag

M. Brooks: Registrar ato Kapdioxeipoupyiké Tunpa

R.J. Ware: AigubuvTiig Tng Movadag, Tuipa Avaicbnaiolo-
yiag ka1 Movada EvraTtikng Oepaneiag. '
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Pneumothorax:
A complication of
minitracheostomy

We have used minitracheostomy in the Intensive
Care Unit for a number of critically ill patients and re-
cently we have experienced the complication of pneu-
mothorax which we believe is hitherto unreported. This
has stimulated a review of the complications of this
technique, which include bleeding, surgical emphyse-
ma and dislodgement of the cannula™?®,

Minitracheostomy has benn in clinical use for some
years, the original technique described* having been
modified by other authors®®. It occupies the therapeu-
tic gap between conservative methods of tracheo-
bronchial toilet, such as physiotherapy, and invasive
methods of tracheal intubation or tracheostomy’.

A 78 year-old woman was admitted routinely to the
intensive care unit following an aortic valve replace-
ment and coronary artery bypass grafting.

Her post operative progress was complicated by
extreme drowsiness and CT scanning demonstrated
cerebal embolism. On the fifth post - operative day
she was extubated and the following day it became
clear that sputum retention was not responding to
conservative measures. Minitracheostomy was per-
formed using local anaesthesia to the puncture site,
puncture with a guarded scalpel and insertion of an
introducer and the minitracheostomy tube. Air entry
was heard in the right lung field and gas movement
was detectable at the end of the tube. The inability to
advance a suctioning catheter dictated removal of the
minitracheostomy tube and respiratory distress made
oro-tracheal intubation necessary. Subsequent chest
X-ray demonstrated a right pneumothorax not present
on earlier films and this was treated by an intercostal
pleural drain. A formal tracheostomy was performed
the next day in the ICU.

It would appear that the technique of minitracheo-
stomy has all the early major complication of
tracheostomy® Furthermore it has been demonstra-
ted that tracheostomy is a procedure that can be per-
formed on the Intensive Care Unit®. We conclude that
the therapeutic gap between mini tracheostomy and
tracheostomy is narrow in the ICU.
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H aktivoypadia 8dhpakog mou £yive akoAoUBwe &-
del&e nveupoBhpaka Se&Ld Mou dev MAPETNPEITO O
TIPONYOUHEVEG aKTIVOYPAP(EG, O OTIO(0G Hag avayka-
o¢ va torobetrooupe pia mapoxEteuon otov Bdpa-
Ka. Tnv dAAN pépa €ylve pla Kavovikf Tpaxelootopia
OToV ApPwOTo 6TV Movada Evratiknig Ospaneiag.

®aivetal 6Tl N pIKpo-TPaxelooTouia Exel OAEC TIC
MIPWIUEG LEYAAEG EMITTAOKEG LLAG TpaxelooTopiags. A-
no Vv GAAN peptd eival yvwoté 6TL n TpaxelooTopia
elval pia TexVvikn mou uropei va yivetr otn Movdda Ev-
Tatikig Oepaneiag®. Suunepacuatikd 8a Aéyape 6T
n BeparneuTikh WPEAELA TNG HIKPO-TPAXELOOTOMIAC &-
vavtl g TpaxelooTopiag otnv Movada Evrtatiknig
Oeparieiaqg eival apkeTd pikpen.
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(OXTRIPHYLLINE)

To anoteAeouatikd BpoyxodiactaAtiko
120 pou diapkeiac:

i NPOZ®EPEI
AHPH 12QPH
KAAYWH ME

ENA MONO AIZKIO

‘Eva pévo Sioxio CHOLEDYL SA
400 MG npoogEpel NAripn
12wpN KAAUYM TOU GOBLATIKOU
aoBevoug, Siampwvtag
Ta ora8epd enineda nAdouarog
uéoa ora emBuuntd
BepareuTtikd 6pia
(10-20 meg/mli)(2). 0 00 1.50 3.00

‘EvBeite

Btwpzzi:al 8p10T0 Bp0OYX0B1a0TAATIKG PAPUAKO YId THY AVTILETWMION TAG XPOVIag A0BuaTikAg BpoyxiTidag. e
onaoTixig 8poyxiTidag TAG nadikAG AAIKIGE. ToU NVEUPOVIKOU £upuonipatog. TAG GEeiag TpaxeioBpoyxitidag
xatd v Siadpopn iwoewv (Ypinnng). dnwe xai TAG xpdviag BpovxiTidag 6nolacdANoTe aiTioAoyiag (xénviopa,
TIVEULOVOROVUOES XAn). Eidikatepa 16 'EMEiplo évBeikvuTal vid THY Avaxkou@ion 100 6ELeg BPOYXIKOU
808uatog ot guvduaoud pé GAAEq nNadBRoEI TOU AvanvEUOTIKOU.

‘AvrevBeitaig

Né pfv xopnyeital Tautdxpova ué oxkeudouata nou nepitxouv EQEdPivn yiati énaukdve v 8pdon Tng xabwg
xal o¢ &topa pt ioTopikd evaoBnoiaq OTAV GETPIQUAAIVA A OTA &AAa OuoTaTIKA TOU OXEUAOUATOS
Npogurdtex ) .

H péon AuinepioBoc Lwis OTOUC KAMVIOTEG €ival LIKPOTEPN &N’ 8T OTOUG PN KAMVIOTES yi' QUTS Of KAMVIOTEQ
xpeidlovral peyaiurtepeg 6oeig Choledyl

Nptne: va xpriowonowcital ué npoooxA ot dtoua ut ooBapéc kapdiakt AoBEvEEs. coBaph unokawia.
unépraom, Unep Sioud. | 5 1a. ANoPPAKTIKG IKTEPO. 00BAPH ANATIKA BAGBN. OTOUS AAIKIWE-
vOUG Kai OTG veoyva.

It Aropa pt ioTopikd nentikol EAroug To Choledyl npénei va Biderar
tpeBioTing 016 YaoTpevTepikd AV Kai TG YAOTPEVTEPIKA OUNMT@MATA Eival
unepdoooioyia.

‘Avemupnreg tvépyeies

Ol o ouvnBioutveg Nou oPeEilovral kupiwg ot Unepdoooloyia cival
laoTpevrepixd : Nautia, Eucreg, tntyaoTtpikoi novol, Sidppoia

KNI, : Bityepon KN.Z )

Kapdioayyeiaxd: AGEnon opuyu@v. Taxuxapdia

‘AvaniveuoTikd : Taxunvoa

Ne@pikd AuEnon &oupnong

AAAEG YrnepyAukawia

Ht npoooxh 8161 unopei vé dpdoel
ouvABuwg xevTpixd xai d@eiAovral ot

Enineda ©go@uAAivng otdv 0pd tou aiparog petd and xopriynon CHOLEDYL S.A.

mcg/ml

1200 QPEX

Aéon xei Tpénog xopAynong
CHOLEDYL SA Tabists (400 mg)
EvhAIKEG 1 Bioxio 400 mg xdBe 12 wpeg
CHOLEDYL SA Tabiets (600 mg)
EVAAIKEG 1 Biokiov 600 mg xaBe 12 wpeg
(H Bepanceia npéne: va Gpxioet pué pid popen un 8padciag anoppoéenong n.x. Choledy! tablets 200 A Ci

Eliir) ‘EQv K OAik Auepnoia éom tival 800 mg Téve unopei va ndper 1 Sioxio CHOLEDYL SA 403% xdle 12
wpeg. 'EQv 1 OAikh Apepnoa oo eivai 1200 mg TéTe unopei va ndpe: 1 Bioklo Choledy! SA 600 mg x48c 12 bpeg

Ta Sioxia SA Bév npenel va paocoouvIal A va Bppupatilovral AAAG UNOPEL V& LOIPAOTOUY OTA et
Bieux6Auvon Tou unoroyiouou TAG BodoAoyiag pa . sitor i

Iuoxzuadia:
Choledyl SA filmcoated tabs 400 MG: 30 SA tabs x 400 MG
Choledy! SA fimcoated tabs 600 MG: 30 SA tabs x 600 MG

ANTINPOINNOL:
ADAMS - CHILCOTT AB.EE Meooyeiwv 247, N. Wuxixé - 'ABrva, TnA. 67.25.641-5

TMHMA ENIEITHMONIKHI ENHMEPQIHI:
"ABriva - N. Wuxix6 - Meooyeiwv 247 - TnA. 67.25.641-5
©eooalovikn - ‘Epuod 18A - TnA. 283765




Mevika yia 6Aoug Toug aoBeveiq and
12 Ypovwv Kal mavw

Sioxio TO npwi

Sioxio 1o Bpadu

(OEO®YAAINIKH XOAINH)
oe S10K1a eAcyxopevne anodeopeuonc

To Xantair XGpr OTn HOPEPY| KL TNV MEPIEKTIKOTITA Tou (270mg) EXEL
ammAn doooAoyia:

MNa uoeevelq He Kpuce|q Sduomvolag Tig
npw'req npwIvEG WPeG (morning dip)
xopnyeitai nj Kipkadiavi} docohoyia

.
Sioxio 1o Mpwi

Mpocotacia and 1o 8poyxooncopo vixTa Kat pépa

ioxia T 6padu

Tivbeon xa popdec XOPAYNONS
EMKaAULLIEV LE pERBpaVT Biokia
wvxouc NG anodaucuons (Retard)

Bcoeummn xohivn (INN)
424 mg = 270 mg GvudpNG
scomomive Emp qs a0st @b

Tuvormen meprypodn

ErmraAupiéva e pepBpdvn biokia
(Retard)Tuwov 270 mg

F1poYYUAQ, KUDTE, GVOXTOU KITPIVOU
Xpamaros Bioxia. BiaueTpou
nepifmou 12 mm, nAxous

nepinou 6 m

186

H BE0QUMVIKN XOAIVN QOKE
BpoyxodagTaATIX Bpd

HEWVOVTOR, TiG BPOYXIKEQ QVTIOTACEK,
Kau BEUKOAUVOVTOG £TGR T

avamvon Xdpn o £vav MpwT6Tuno
xaviops Bpdong. Ta iaxia Retad
QnEAEUBEQUVOUY, YIG OMEG (hpEq
110 £MApKH NOOBMTA BEOGUANIVIG
nou eEaopaAZE! Eva-8ERanEUTKa
QMOTEALOATIKG EMIMEBO TTO WA,
nou diapxei péxpt 12 wpeg ETa bUo
nHEPAGIES BOGEK EMAPKOUY Yia TV
£EaopANOn 24wpn NPOPUAGENS
Enzién n anodéoueuon mg

oBoAfiG OTOUS LYIEIG EVAAKES
rupaiveTal and 3 £ux 13 GPEG, we

12 ux; 60 GPEQ, ARG OTa TIAIBIE £ival
XaunAGTEpN (2 € 6 WpEC) ITOUQ
KAMVIOTES, PEIOVETa NEPITIOU OTO Eva
TPiTO, £V TAPATEIVETA! KQI OF
MEQITTGOE, AMATIKAG KOt KOPBIGKNG
QUENBEKELQE, KaBWX K1 OE
TEQITIOOER, MVEUNOViag

EvelEex

Bpoyxixd 4080, 0EG TVEULOVIXG
oiBnpa, XpOVIa anoGPaKTIK
nvt:uuavonaeexa srav o
8pOYXGOTIOOG EiVal QVOTEWIOS
(mmuuwoc EAEYXOR).

Boookoyia kot TpONOS XOPAYRONS
Enedn 10 6pia 0 OTa onoia
xupaivovTal Ta BepaneuTikd enineda
aTov 0po £ival MEPIOPIOAEVOU
£0POUS KQ1 AKGUN ENEIGN UNAEXOUY
Ba4apEG OTOUS PUBOUS ANOBOAAG
a6 GTopo 0 GTOHO, CUVCTATaL, ONUR
xat e OAES TiC HEBUAOEQVBIVES. O
£AEYXOK TWV EIMEBWY TTOV 0PO
1BiaiTepa GE NEITTGOEC
ROpEVEPYEIGN N pEuLIEV

BpagTiKAC oudiag Bev

napautvouy Ta idia Nuépa xal vuxTa
cEaoparZovTa UYnAG eninedo
aopaAciaq om xphon

@oppasomvme
H B20guUAiVI aMoppodaTar Yphyopa
an6 70 BALWOYVO TOU MEMTIKOU
owAva O dyKoQ KaTOVOTG
wupaiveTal UETaky 03 xat 07 1Kg
84pous owxaTos To dpoT
BepaneuTk6 ANOTEASOM

KupaivOVTaL NG 44 £ug
200G M) H Be0guANIVY pETaBOALETal
70 ANap Kai O ETABOAITES T
GMovTaL ano Ta veepa
Mepinou 7 éux 13% anexxpveTa
avaMoiwm ané ta oupa H nudwn

Ta bioxia npénei va katanivovral
OAOKANPA. GATNTA XAl va UV
\':uﬂxxlowm
uvhn Bocchoyia

Xpowu cpancia
Evheg kar EQNBor navi ano 12
xpOvv
2-4 Buowia TV NUERA. OE BUO BOOEG
rmm QpXZOUKE e 1 EmKaAUEVD

(0 Retard npwi ka1 Bp68U Kal HETA
oo niEpes npogBETouuE Eva
Beutepo EnxaAUIEVO BioKio Retard
70 8p85U. Via va aNogeuxBOUY. KaTa
Tov KGAUTERD TPONO Of BpaBUVEQ
xpioei; EGV £ival avdyxn. unopoukE
v QUEAGOULE EMiaNG xal T MWy
35an o¢ 2 memuwtvu Soxia Retard
Esdutc
£T0u KanviaTeC o b6em rptnec va
QUEGVETaL YEVIKG KaTa 50-100%

10G Q0BEVELS pE ANATIKA A
xapdiaK QVENApKEIQ 1 300N OUXVa
NPENE( VG UEWVETA) OTO WO, A Xat
REPOOOTERO OTa 008APA
nepoTaTIKG I 0UTOUS ToUg
QUBEVEG, EVBEIRVUTAI O EAEYXOS TV
£nnébwy BEOQUAAIIG OTO aia

Nepopiopoi am xphon
Avreveeitec

YrEpeuaiocBnoia oTo Xantar Kol 0TiG
ueBuAtavBives NPOOPATO
£10PaYLa TOU UOKapdiou It naBia
KaTw Twv 30 pnviy

Tlpoooxn am xopnynon

XpeialETaL MpOSOXN GTav XopnyeiTal
OE GPPWOTOUS e TTBAYXT
KapBIaKN QVENGPKE. MMaTIKT
avendprea. unépraon
UMEPBUPEOEIBIGO. MIEMTIKO EAKOG
VEQPIXN QVENGPKEQ

Or vEpYEIEG TG BE0PUMAIVI xal

$PUAKa XOPNYOUVTAl OUYXPOVE
H paxpoxpovia xoprynon

BEOGUAIVIC OE LEYGAES BOOEIG EXEL
VEGPOTOEKN ENIBRACT 1BIAITERQ OTaY

BEOQUAAIVIG N MBpaywywY T, OE
nadia xdtw Twy 6 £1wv BeV exel
anodexBet Na anoeuyeta n
Xopriynom me oV nAixie auT

Kunon
O BE0QUAIVES
GULNEPALBAVOEVOU Tou Xantar.
* bev NpENE| va AQuBAVOVTaN KaTa T
TOWTOUG TPEIG WMVES TG KUNOTS

Se BNAGLOUDES YUVAIKEG TO Xantar
E£XKPIVETAI OTO NTPIXO YAAQ Kal
NOPE( VO MIPOKAAEGE|
EUEPEBITTOTTO OTO BPEGOS

H guyxévTpwon oTo pNTpixo YaAa

TG UNTEPEG Moy aipVOUY Xantar va
8nAGLouv Ta Npowpa BpEdN
AvemBipnTes vepycics

Me Bepaneutixes 0E
(B0QUMIVaIG A6 55 Eux 110umoL |
BnA 10-20ug mi) napampoLvIaL
QUG POPA YOOTPEVTEDINEG
Bitapaxéc (vauTia. EeTos appoia
avopeEia. EnyaaToo Bapog)
MoVOKEGAADG Kal Quvia

TE EQIMI@ROE WETIOG

£480AI0 Tou 10U TG VRIS
auEavouy Ta Enincsa Mg
BEoGUANIVIG OTO aila HEXP! Kal
TofxémTOG. SUvEn@x, Ta eninzda
BEOPUANIVIIC TTO MAGOYIA MPENE va
£AEYXOVTaL OE BEQAMEIQ OUVBUGTLOU.
i@ TV anoguyA Tokway

5pACTIKOTNTAG NPONPAVOAGANG -
eiwon BpoyxodIaoTaATIKAG BpAcnG
BEOQUAAIVIG) H BEOUANIVN EvioXUEr
m Bioupriy Maar\ Twv BeialBiKwy

aiuarog. n Bepantia yiverar pe 1o
KEQAA OE XaUNAG eninzdo xat
XOPAIYOUVTaI GYYEIOOUOTaATIXG
$appaxa evBOPALBIA ol ke YEVIKA
HETPa uroaTAPIENG

Me ta enxaAupiiéva Sioxia Retard, o
VIaTPOG MPEME! va EVIIMERWBE BT Ta
Bioxia OTo £vTEpo Ba CUVEXIOOLY va
QnEAEUBEPWVOUV TO GAPUAKO VIO
nEpiodo wowy

TrAE@uvo Tou “Kévipou
nanmpraoEwy 77

H wuwoﬂﬂpﬂlra)\n auEnv:v o
B

Npéoderes
o\ wbmmrct Bpabclaq umétou:uom

TPOKGAL! EvEuLkA EPVaYh O
OUVBUAOLOS BEOBUANIVIG M
CUMABOLINTIKG PAPLAKD (KUPILK
£@EBpivA) LNOPE| v MPOKAAEGE
Biéyepon and 10 KNI EBKGTERA OTa
nadia H BEopUMIVN LNopei va
auEnce: ™y cuaioBroia Kal
TofioTITa TG BAKTUAiTIBAK
Auknutves nuepraes 5oceq
aAXonoupiveAnG (0.6g) EAATT@VOUY
v xaBapon BEOQUARIVIC T auTo
ouvoTaTal © EAEYXOQ TW EmnEBwY
BEOQUANIVIS OTO TAGOY OF
eepancia

XOPYE(Tal e AMa
@dpyaxa ENoNG Ewvai OKOMyS 0
*BOPIOLOG TV EMMESWY TOU
$pUGKOU TTO il KUPILK, OE
TEQITTOOEK HAKPOXPOVIOE
xoprynong Mpocoxn am xopAynom
e oupnanTouITTG gaplore

ano
110 ¢wx 220umal | 5rA 20-40ug mi)
HTIOPE| VO EUGAVIOTOUY KAPBIOKEQ
appuBpiEs, (TaxuappuBia
6pabuappUBLIa) KaL TPOKOG

Me Ta cxaiuppeva dioxia Retard
Abvw M EAEYXOHEMS

Me Ta (oxia Retard Tou
Xantar npenel va Bwﬂm evakn
TpOcOXH OTaV XopNYEiTal LVM)\LG\D
QUIVOUANIVT Kal MPENEL

eAéyxovran o1 uuvxmpmmc
3£0QUAAIVIC OTO MAGOLA. YIOTi. OTWK
g 6AQ TO NAPAOKEUGOLATa Bpadeiad
aneAzuBEpwanG TG BEOGUMIVIG, Ta
Biaia OT0 £VTERO Ba QUVEXIOOUY va
AMEAEUBEPUVOUY TO BAPHAKD YA
nepiodo wpwv

H aopdiza ke’ 1
anoTEAEoUaATIKOMTA XOPAYTIOTK T
Lopone i0C aroSEaEVOTC

pacTinng
ougiac. N CUXVOTTA ELGAVIOTG
QVEMIBUBIITWY EVEPYEIWY Eival
OMUQVTIKG pEiEVT

AMARACTBP 60t

0 ouvBuaoueg K BECGUAANT e
0 8,-GBPEVEQYIXA QAPAKA
NAPOUCILE! O GBPOICTIKY
ouvepyeia I QuTh v nepimwon
£va BEpanEuTIKG ETinEdo 40-80umal |

YnepSooorovia

IE pttpia unzpboaoroyla (110-
Z0ume! BTk, 20-40,GM). ropci va
£uavioBoUV Taxuxapdie

o@cv\nvm\ ae nboouc o uenpon
raAumTe: Ta dioxia H
Brogorwi xoAV)
QnEAEUBEpGVETAL uEOT GG QUTOUG
TOUG MOPOUG HE EAEYXGHEVO PUBHG
¥aBix, To BIOKi0 NEPVA WEGD A Tov
Rk owhriva, 6nou n 5paaTikn
Quoia anoppOBATa: TEASKK, Zav
QOTEAZOUO UT@Y Twv BIOTATA.
GNOTEAEOGTIKEG OUYKEVIPGIEK TR
BEQPUAAIVIC TTO
enTUyx6vovTar oz 6An T Bidpreia
Tou 26OV PECOBKCTALATOS TG
oviac, eve o Kivduvog
napEvEpYEIDY OU EXOUY OXEom HE
napaoxEuacuata uwAGY
UYKEVTPGOEWY PEVETal OTO

eAdxiaTo

apdiaxéq appuBuiss xat roéuo

Ze Bapid UnEpdoooAayia
(OUYKEVTP@OEIG >220umol!
BnA.>40ugmi). 1 BiéyERaN Tou KNI
|NOpE v TPOKGAEGEL GUONATER, Kol

£pavIoBosY VaUTIa, £UETOS,
YOOTPEVTERIKOI £PEBITLOI KAl

civan enapxeq aouvheiam Biva
H oyieTidivn. o aviBioTkeg Oepareia. NAuoN oToudXoL A 0E
akpoAiBeS Onws N xo ooBapeq

1 TPOAEQYBOUKIVI, KABWX, EMIOTG TO

OAPMAKEYTIKA ZYMA

pu
la TV MT@on TG nigong <0u

GUAGETE Ta OE BpOTEPO Kal ENPO

Tuonevaaieg: 50 EnoAUMIEV Bioxia
Retard Ty 270 mg

Zyma (muuA t:n Boolkewo) AE,

Chashire
NAPAIKEYAZETAI ano mv
AB FERROSAN, Maimo
ANTIPOZONEYETAI KAI
SYIKEYAZETAI
ITHN EAMMA ané m

Y EAAAX ABEE,
ANGOYZA - Arruiic

153 44 AvBouoa ATTIKIG: Acwd. AvBouoag, TA. 666661213 ¢ 54249 OEI/NIKH: Kwv/moiswg 176, TNA. 312290.

20/JG/OTA/XAN/090



ANTENAEIZEIZ: YnepeuaioBnoia oe onol-
00NNIOTE ARG TA CUOTATIKG TOU OKEUACHA-
T0G. AoGEEIS avanveuoTikoy. Evepyoc i
AavBdavouoa guparioon. ‘EAkog omudxou
xat dwdexadoxTiAou. MPOGYAAZEIR: H
Xopynon onoioudinote @apudkoy oTo
TIPOTO TPINVO TNG EYKUKOOUVNG MPEME( VAl
ano@elyetar 6tav 6ev Bewpeital andAuta
anapaitnm. H xopﬁynan TOU (QaPHAKOU 08
YUVaiKeG Mou eupiokovTal oty avanapa-
vy nAikia, o eykupooovn 1 yahouxia
anarei T ovaByion e avapevouevne
w(pzhelug npog 1oV MBavo KivBUVO Tou El-"

0 Bpdou 1 Tou veoyvou. Na xopnyeitar pe ' :
TIPOCOXH O qaeevsu; ME LUKNTIAOIKES, Ba~ . i
o Krnpc§\axsg N 1oyeveic Aqmm&a\g Or £t- .

OnvoEg TG pnexhouebaZovng dev evdei-
KVUVTQL Y1 TNV QVTIUETAMION TV KPIoEWY . ; ~

Tou a06uaroc. H BeATiwon Tov auunTeua- :

TV UNopei va kaBuoTepnoet Kat TEPa Twy. . e i
OEKA MEVTE NUEPOV-ANO TS EVAPEEWE TNG .

Bepareiag xai dev anaiteitar avgnon mg - -

000ewG. Edv yivetal xprion etonvov Bpoy-
xoémo‘ml\wwv N E10MVON TOUG MPENEL VO
. mponyeitai kata Beka Ewg GEKANEVTE Ag-

nTa meg snanvoqq me unexhoueﬂa{évnr; .

2TIC ouVIOT@UEVES BOOEIS DEV avagepeTat

EHQAVION CUOTNHATIKOV EKBNAGOEWY. S&

£uaioBbnTa droua N ETA and pakpa xprion

i xopnynon 8ocewv gival Suvatod va npo-

KANBei karaoToAN Tou GEova unoBaAauoy -

UNoPUOEWG - EMVEPPISIOY KAl aKOUN va

EupavioBoly oupnTeUaTa auvBpouou

Cushmg Ot neplogoTtepol aoBeveic dev

- ElgaviZouv onuavTiki pEiwon NG emve-

PPISIKAG )\elroupvla(; ‘Oravn nuepnoa do-

% ao}\ovla dev {enspva Ta 1500 pikpoypap-

i papia. Oplqueva aropa mou naipvouy 2000
MIKPOYPApapIa TNV NUERQ, UMOPEi va E-
pavicouv. psnwan ™G eMve@pidikig Aet- .
TOUPYiag, nap’ 6Ao mou TO anéBEua TEV
EMveQpIdiny napauever deikto. £ autoug
Toug aoBeveig, 1O EVAEXOUEVO pEinONG

- g emve@pidikng AeiToupyiag npénet va
avTioTaBuiZeTal HE Ta BEPANEUTIKG MAE0-

- vekmuarta, ka1 Ba npéner va Aauﬂnvovml
nPOQUAGEEIC _GoTe og nspum.msu; napa- -
TEWVOHEVOU Stress, va yiveral kaAuyn pe-
ouumpunxn XOprynon oTepoeidoy. AcBe-
VEIG NOU XPNOIHOMIOIOUY OTEPOEISY) aNd TO

- 0TOG, IPENEL va B'picxovm( OE fipEUn Ka- -

_ TdoTaon mpoTou mapouv To Becotide 250
mcg Inhaler xwpic va diakonTouv T Bepa-

neia nou ndn akoAouBouv. Babaia diaxo-

m me auaTHaTIKTG Bepaneiag oTepost-

Guv memperrcn HETA 1-2 £BOOUAdEC.

TIOU £X0UV XPNOIHC A ou-

Umuanx(x mepombn yi0 pEYAAQ XpoviKa

Siaompara, £ite o€ Peyares dO0elg, uno-.

peiva 6eiEouv avaoToAn me emvepISIKNG

Aeitoupyiag. 3” autoug n EnveQPBIKA At

TOUPYia MPEMEI va EAEYXETAI TAKTIKG, KAI TO

_ dogohoyikd cxﬁuu TWY CUCTNHATIKOV ore-
POEIBOY VA LEIGVETAI MPOOEKTIKG, AdBe-
Veig riou npéopaTa LETAPEPBNKaY and ou-

* OTNUATIKG OTEPOEISH aTo Becotide 250
mcg Inhaler, kaBag kai agBeveic mou axo-
HAXPNOILOTIOOLY OTEPOEIBH ano T0 TONT,

i TIPEMEL va £180M0I00VTaL aTl ;mopouv va
7 au&noouv m d60n Twv OTEPOEIBHY aNd TO
aToua oe xuroaruamq stress, 6nwg el
vikn eneupaon; AoIuGE;
£i1e 0E embeivVWION TV qceua'nxwv K
@V, aMa 0T oUVEXELa 6TV TO Stress ano-
KaraoTabei pnopouy va HEIWOOUY TN 3000~ P
Aoyia. Ot uoeaveug auToi ag KpaTouy nave ‘
TOUG UIKP 00O TA OTEPOEBY IO KaTa- .~ |
OTAoEIG qvqykng Kard m Sidpkeia pera.
™ ETGBAoN and TN ouCTNUATIKA oTN Sl

o Elonvony. KoptikoBepaneia eival duvardy

' va EHPAVIoBOUY CUCTNUATIKES EKONAWVOEIQ
onwg apBpalyieg, pualyieg, KkardOAwn.
‘EXOUV NEPIYPAQE) nmowocpl)uKet; NIVEUHO-

- VIKEG Blnef]amg Kal aKoun éxouv oupBei

_ Bavaror ano emveppidikn avendpkeia, H
Beparieia e 1o Becotide 250 mcg Inhaler

~dev npénet va orapard anéropa. ANENI-
OYMHTEZ ENEPTEIEZ: Aey avagépbnkav
00BapEc avemBuunTES EVEPYEIEG TIOU va
anodidovral oty Bepaneutikyy HogoAoyia |

= Tou Becotide 250 mcg Inhaler. 3e opiopg-

Sk voug aoBeveic exdnAaveTal povidiaan oto 4

OTONA KAt TO Adpuyya, aMa n ouxvoTTa .

dev eival yeyaAuTepn an’ o1t pe 10 Beco-
tide 50 mcg Inhaler. AdBeveic pe uwnAgc
OTABUEG aiNaTog oe @npnﬂveg NG HOVIAL-
aong, nou euwuvn&ouv and nponyoupevn

2 Aommiﬂ, swm TIEPICOOTEPO  euaiodnTOL
otV exﬁnhucn aumc ™G EmMAOKAG, N
onoia unoxwpei Pe EEMAUNA TOU OTOUATOG
WE VEPO LETA aN6 KAOE £l0nvor). H oupunTe-
Hatik jioviAiaon BepaneueTal pe TomKa
QVTILUKNTIGOIKA XWPIg va SiakonTeTain Oe-
pangia ue To Becotide 250 mcg Inhaler.

- Mepixoi aoBeveic nou xenoonoinoay e1-
OnvoEg BINPOMOVIKNG um:K)\oueOuZovnc
napouciaoav Bpaxvada v epeBIoo Tou Ad-
puyya. Autd unoxmpouv ue EénAupa Tou
OTOMATOG HE VEPO AUEOWG WETA TNV Ei-

_ onvon. Kata m émp«eu‘l me eepum:lat; HE
£10MVOEG OC eival un’ oyn n Eppavion na-
+PadoEOU Bpovxoanaupou Av oupBei Tou-
70, Ba npénel augowg va diakonei n xpron
TOu oxeuauuu‘rog Kai va xpnotuonomeei

Seses " ZYNAYAZEI THN AIOTEAEZMATIKOTHTA

Inhaler gival B00IHETPIKY CUOKEUN

. - TQN ZTEPOEIAQN AMO TO XTOMA
Glaxo - KAITHN AZ®AAEIA TON EIZNINOQN

Mpwronépor
ora avriaoBuarika

Glaxa ﬂ.&‘.ﬂ.&‘. Adwviag 226 11144 ABnva , Mey Aletavbpou 21, 546 40 Ocooaiovikn
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