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H rpoQuiltrr<rrrn oyorvn rou
ppoprKou ooOlroros

Ilpoeutrd[e4: To i6rl lprlorponorolgevo owrooOgonxd <pdpgoxo 6ev np6net.vo 6lqx6movrqt nor6 onor6;.rorg 6rov opxi(et

n UqipoXpOvio geponeio ge ro Zaditen. Aur6 orpopd xupirog ro ouorqgotrx<ilg lop4yo0pevo xopttxoorepoer6l xor ACTH tr6yro

.nS 
"igor1s 

ovom[[eo4 eAoroenrvegpt6rxrlg ovendpKerqq orouq eEqprnUivouq on6 ro orepoet6il oo0eveiq. Irrg neptmr,ir-

oeg our6g 11 ovdxrqorl <puoroloytxilg o6pevoOnoguoeixilg ovrt6pdoecog mo Stress gnopel vo Xpetoo0ei ;rdXpt 6vo Xp6vo.

Av lreoohopio", r,opep.,[*ouoo Aoigo€n n Qepqneio pe ro Zaditen np6net vo oupr0rnpo0ei ;re et6txrl ov'rilorpcir6n oYroYn.

Kord rtg npdlreg np6peq qg loprlydoeos rou Zaditen or ovrt6pdoerg rou oo0evo0g gnopel vo enqpeoo€ouv. EnrpdMetot

ouven<bg npoooXfl'orig.,epimrboerg o64yfloeo4 oplgdrtov Xetprogo0 gr11ov<ilv x.)\.n. MoAov6rr 6ev unooXer ro;rro onoA0rtr4

6v6et[q -eporoy6vou enr6pdoeog, io Zaditen - O.,oq dlloore xor 6)ro tq v6o Qdppqxo - 6ev np6ner vo Xopnyeiror oe eyx0oug

i gnl&iouoes yuvoixeg nopd oe e[orpetrxdq p6vo neprmrboerg. 'Ono4 6]ro to Qdpgoxo to Zadrten npineL vo quAdyetot

goxprd on6 to not6td.
Att4lenr6pdoetg: To Zaditen 6uvor6v vo evroXtoer rrlv 6pdor1 rov KoTtuvoortrdlv, rrov urwcortx6r'. ru',' c!T:toroPlvtKov Kot

rou orvonvefporog. Mro ovoorp6rgrpq mdrrl rou opr0po0 ttrlv otponerotritov oe ooOeveiq nou e\ippovov ro Zaditen

rouroXp6vrrlg 1re owr6toprlrtxd qdpporo on6 ro m6po noporrlpflOrlxe oe geprxEg neptrndroetq. l-to ro''' ),oYo ouro np6net vo

onoee0yrror o ouv6uoop6g out6g rtov qoppdxrov 6ro9 6rou 6o0ei txovonoqtrxfl e[r1yqor1 oro Qcrvor,t'''o
Ilopevtpyereg: Koreuvomrxi 6pdon Kor oe Uepovogdveg neptmcboetg [r1p6rr1to tou o16;roro< rc, e].accc (oir1 6uvor6v vo

egeovrogoiv xord rrlv 6vop(r1 rrlg Oeponeiog, ouvfl6tog 6prr4 unoXropo0v ouropdtc,lg oe ).iyec n,.ri;:q
Or oogeveig nou 61ouv rrlv rdo4 vo nopouord(ouv erixo)\q xoreuvomtxil eni6poorl €o npiner vo o;1,(our' rqv Oeponeio pe

'l Airln nUepnoiog (ro ppd6u) yro rtg npdrteg p6peg.
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fENIKA:

OAHTIE: TIA TOY> :YTTPAOEIE

KATHTOPIE>
APOPON:

YNOBOAH
EPFAIION:

ANATYfIA:

nNEYMON e(vqr ro enionuo enrorqgovrx6 nepro6rx6 qg EMrnvtxrlg [lveugovoAoyrrlq Erolpe(qq Kot tnq

Etr/rlvrxrlg BpoyXotroytxrlg Etorpe(og. H end\oyrl qq 0trnq y(verot on6 u1 >uwoxrtnl Enttpon{ tou nepto-

6txo0 ge eu6gv4 rov Areuguvrrilv l!vto[4g Kor rtov Yne00uvtov trlg Exnot6eutrxrig'YA1g Kot rtov Epeuvqtt-

x<ilv Epyoordlv nou opioorlrov qn6 tq Arorxrltrrd Euppo0trro tov 60o Etotpetdrv Ue seri 0qte(o.

H gl,q rou nepro6rKori nNEYMON qvogfperor xotd x0pto tr6yo ot6 Avonveuottx6 Iriorn[q. H Otdp0poorl

qg 0Ar1g neprlqupdver: 1)'Ap,pa Ziwa\4i,, 4 np@rdruneq, epeuvnrw,g epyao{eq,, 3) Avqoxoru1oeq,, 4) EK-

nar1eurtxd Bflpa, 5) Ev6rucp1pouoe; nepfirfioe4.. 'Ap0po oriwo(r1g, Avooxonrtoelg, Er6txd 6p0po xot'Ap-

opo exnor6eurrKou reprexop6vou (Exnor6eurrx6 Brlgo)6nUoote0ovrot ;retd on6 ypontrl np6oxAqo4 qq
Zuvroxtrxrqg Enttponiq.

Or 11p<or6runeg epeuvqrrr6g epyoo(eg Kp(vovrqr on6 tou)\dXtotov 6rlo qveEdptnrouq rprt6g. Ot ev6toq6-

pouoeq neprnrdroetg enttr6yovtor on6 rrg nepLnt<iroerq nou nopouotd(owor ortg Atovoooxogetox6g ouy-

revtp<ioerg qg BpoyXo1oyrxrlq Erotpe(og. Td dp9po oriwo[4g, rd etdtKd dpOpo, ot np<rrt6tuneg epyoo(eg

6lgoore6ovtor otr6xl,r1peg orrlv Etr)r.1vrxr1 xor AyyArxri ytrtilooo. Ot epeuvqttx6g epyoo(eg nou unopd.trtrov-

rqr oro Eltrrlvrrd eo UerqopdEovtor oro Ayytrrxd 96oo oe 6vo grivo on6 trlg ono6oxllq rnq epYoo(uq Ytq 6n-

poo(euor1, Ue eu00vn rov ouYYpo06ov.

EPEYNHTIKEI EPI-AIIEI: nept6Xouv xotd oetpd:

1) feirdo rftAou: T(rlog, Ov6poto ouyypoQ6ov orrlv ovopqortx4, x6vtpo npo6^euonq, Ateoguvorl, tr1tr6-

<f<r:vo x0pLou ouYYpqQdo yto entxotv<ov(o.

2l nepiAn4tn: An6 100 6<o9 200 tr6[erg nou 0d nepr6xer ouvonrrrd to oxon6, tr1 960o6o, to pootxd qnoreA6'

oUqro Kot to oupnepdo;ro'ro rnq epYqoioq (o ritAoq, 11 nepil4r.pr1 xor 11 prBAtoypqQ(q vo op1((ouv on6 v6o

oeAi6o). Iro t6l,og rov n6ptlnqJeov vq ovqYpdqovrqt 5 routrdXtotov tr6[etg r)\et6td.

3) Eoayuyfl, 4l YAtx6 - Mi,0o6oq, 5l AnoteAioltata, 6) Zu(rlqon,7l BtFAtoYpaQtu.

Or Brgtrroypoerx6g noponopn69 0o yivovror Ue ro oUornUq Vancouver 611)ro6rl oto xe(gevo optOpo0vtot ro-

rd oeLpd epedvronq rouq. Brgltoypqqiq qnd nepro6txd: Metd tov opr0g6, qvqQ6povrot 6tro roov6goto
rov ouyypoq6rr:v, o n1rlpng t(ttrog tou dpgpou, 11 en(or1;rq o0vrpnon tou nepto6txo0, to 6tog, o t6Uoq, n

npdltrl xor re)\eurq(o oetr(6q. n.1. 1. Milic-Emili J., Henderson J.A.M., Dolovich M.B., Trop D. and Koneko K.

Regionat distribution of inspired gas in the lung. J. Appl. Physiol. 1966: 21,749-759.

BtBtrroypoe(o on6 Movoypoe(o: Aprepr6g, ov6poro ouyypoQ6ov, t(ttrog, opLgpr6g 6x6oor1g, o ex6ottx6g o('

r<og, o r6nog xoL ro 6tog 6x6oo1g, oeA(6eg. n.X. 2. Nunn J.F.: Applied Respiratory Physiology 2nd Edition'

Mac Graw Hill, N.York, 1977,33'35.
BrB^roypoqio on6 reqdtroro prpliou: Aprgp6g, ov6goto ouYYpqQ6ov rou Ke9q^o(ou, o tittroq rou Keoo'

tro(ou, ln, o r(rtroq rou prptr(ou, or EnrorlprovtKoi :uvrdKteq (Editors), o op10p6g dx6oor1q, o ex6ottx6g oi-

xog, o r6nog Kor ro 6roq 6K6oor1g xor or oeli6eq. n.X. 3) Gibson J.G., and Pride N.B.: Pleural, Alveolar and Sy-

stemic Diseases Affecting Chest Wall Function: ln: The Thorax. Roussos C. and Macklem P.T. (eds) 1st edi-

tion.Marcel Dekkcr, New York, 1986, 1123'1133.

8) flivoxeg: No 6xouv ooofl - ereqnyrlporrx6 t[ti\o xor vo ypdoerot o xo06vog oe Xoptottl oeAi6q.

9) Err6veq - Aroypdpgoto: YnopdAl,ovtqr oe Ooroypoo(eq I x 12 cm (3 ov6tuno), teXvtxd 6tloyeg. frlpetcir'

varor oro n(oto p6pog Ue UoIoKd gotr0Br, o opr0g6g tr1q, o t(t)\og tou 6p0pou xor o npcirtog ouYYpo06oq Ko-

0c0g xoL to endvo p6pog outrlg. Ot un6tttLor tov etx6v<ov (l,e(dweg) oe lrrlptorq oeA[6q.

Ilpo6nog6oerg: l-'lerpo;rorrx6g epyoo(eg oe ov0pdlnoug r1 nerpopot6(too 0o rtp6rtet vq ouvo6e0ovtqt Ue 6n'

Acool 6rr qKolouenenKov 6l,or or xov6veg rnq eflrornUovtxflg 6eowoloyiog o0p<]tovo ge trg opX6g rou Hel'

sinki. T6l,o9 r; epyooio 6ev 0o np6ner vo 6Xet 64prooreu0ei nporlyoupdv<og.

Ol epyooieg yro 64pooieuor1, 6orruloypoQ4p6veg oe 6rnA6 6rdorrlpo xor pe eup0 nepl0rirplo, unop6AJtov'

ror oe 3 ovdruno (1 nptot6runo, 2 xotrrlg nor6rrlrog qoroovr(ypotpo) orq Ale0ouvo4:

nEPIOAIKO oIINEYMON,
NANAAIAMANTONOYNOY 4

AOHNA 115 28

H 6ondvrl tng nopoyyetr(og ovor0ncov gopuvet touq ouyypqoeiq Kqt n ouuQov[o yivetor xoteugs(ov pe t1v
ex66rpro etorpe(o.
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"H eldlxorr1rq rnq
lTveupovoAoyfoq orry
Xdpeg r4g Eupanaixr1q

E[vor yvrr:ot6 6rr ro '1992 oqptovttx6g o],-
troy6g 0o en6A0ouv ortg 16peg trlg Kot-
vrlg Ayopdg ge retrrr<6 or6Xo rnv otKovo-
ptrrl evono(4or1 roug. 4169r; n npdfn rou
1992 neprtroppdvet qv lopig neptopt-
oprorig perox(v1or1 tcov xoro(ro:y rov Xo-
pcirv ;retrdlv Kor rqv eAe00epn ovo(4tr1or1
epyooiog ong 6td<popeq X6peq.

Irqv ovopr6p0oon rnq Eup6nqg notr0
nL0ov6v o41-rovtrr6 tr6yo 0o nof[et rl Uero-
r(v4or1 onoQo(tcov flov/xtilv lXotrtitv Kot rov et6txtilv e-

ntorrlp6vrrrv 6notg n.1. et6treup6vrrlv ytotptitv. Elvot
6rjoxotro vo npoFtr6(;er xove(g ro ;r6ye0og ourcilv rtov
perorrvrloeo:v Kot rrq rei,tr<5q ouv6net6g toug. Exe(vo
nou eUxol,o r<oveig prnopei vo npoBtrSt!et e(voL n InUn
pr6rpov yro rrlv oproyevono(r1on rng erno[6euo4g ttov
6toq6ptov er6Lr<cirv entoulpt6vov ortg X6peg rrlg EOK.

Iro re[pevo our6 0o y[ver npoondOeto ovdtruorlg
r(l)v 6roQopcbv nou undpXouv ottg 6ro6txoo(eg (n.X.
exnot6eutrxd npoypdprgoro) on6xqonq rou t[rtrou
qg erdrx6rr1roq rnq [lveugovotroy[og orrg Xripeg rqg
EOK. Ax6gq 0o y(vouv npotooetg nou oQopoUv ru-
p[og rov eAtrqvrr6 Xdlpo ge oxon6 rrlv etroXtorono(r1-
orl r(l)v droqopcirv ourdrv. Av npoyproronor4ooriv
otrlv peroBotrr<4 nep[o6o p6Xpt to 1992 0o toXUponot-
4oouv rov etrtr4vrr<6 t[ttro et6tx6tnroq rng [lveupovo-
troyiog. l-lqyr1 rov nopordrco ntrnpoqoprci:v e(vot 6vo
exrev6ororo epotqprototr6yto nou xuxtroQ6pqoe ortg
6rdQopeq X6peq to Tgrlgo flveugovotroy(og tqg EY-
POflAIKH: ENO>H: EIAIKEYMENON IATPON (Pneu-
monology: Section of U.E.M.S.) xor 11 ovdtruon rov o-
nowrloeov nou 6yrve on6 ro l-lovenrorlprro Kpr1t4g1.
To eporrqprorotr6yto onetetre(to qn6 18 Bootr6g epo-
14oerg nou rdAunrov rrq neproo6tepeg nopo;t6tpoug
r4g doxlorlg yro on6rr1or1 rqg erdrx6r4tog 6ntog n.X.
rr1 6rdpxero, rqv Unop[r1 Aenropeperoxo0 npoypdg;to-
rog exno(6euonq, ro nor6g e(vot uneri0uvog yto t'1v d-
oKnon ro ov unoxpeo0vror or u[oqJnQror vq exnot6e0-
ovror orrlv Eocoreprr<r1 ['lo0otroy[o, oe rr e[6oug Nooo-
rogeio y(veror q doxrlorl (l-evrrd, Et6rxd I'lov/prord),
norg ntr4prilvovrol. or ooxoripevot, ov. undpXouv uno-
lpeiotrx6g e[erdoerg oro 16],o9 rrlg dorrloqg xor
not6g e(vor une00uvog yrour6, ov undpler ;rerd rr1 Aq-

Un rnq er6rx6rqtog exnor6eurrx6 np6ypoUUo, ov 6re-

KThe speciality of
Pneumonology in the
various co untries of the

Or xovopt Knq Kotvor \ra g> EuroBean 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 ol 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 diff icult 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. lt 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
Cretel.

The questionnaire consisted of 18 questions cove-
ring all basic aspects of the training required for certl-
fication in the speciality of Pneumonology, including:
the length of the study pro(1rame, 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 lnternal Mediclne, 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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Ovn n e0vrxd [lveugovo],oyrKd >uv66pro eetopo0vrot
U6poq tr1g ouvelr(6pevr1g exno(6euonq Kot dAtreg. H
l-otri,io, 4 lro),io Kor ro AouEeUpotipyo 6ev ondvrl-
oov eyxofprog ror enop6vcog, q ovdtruoq poo((erot ;t6-
vo orrq onovrrloetg rorv unol,o[nov 9 ltopci:v.

To poorxd oqpe(o u19 ovdtruolg ourrlg ovoQ6pov-
tot ouvonrtxd:
1. Kor orrg 9 Xcirpeq 11 llveupovol,oy[o e[vot r0pto et6t-
x6rqro ol,trd oe 7 Xtilpeq ot flveu;.tovol,6yot e[ooro0v
Kor rnv erd11614ro r1g l-evLxrlg lloOotroy[og (ert6g
Ol,l,ovdiog rot Etrtrddog).
2. Ie 6treg rtg Xcirpeg undpXet ooQeq rot ovol,uttx6
np6ypo;rpro exno(6euo4g IIou ro etr6yXouv oe ouvep-
yoo[o ro rpdrog xot ot E0vtx6g llveuprovotroytr6g E-

rorpe(eg, err6g rqg Etrtrddog Kot rou Betryiou TIou u-
neU0uvo e[vor ;r6vo to xpdrog.
3. H UeVol0reprl dtoqopd nou noporrlprlorlxe oQo-
porioe rq 6rdpr<ero qg doxrlo4g nou e[vot 7 - 10 Xp6-
vro ornv Aov[o xot p6],rg 4 otqv lonov[o t<ot Etr]'d6o.
O pr6oog 6pog tr1g 6tdprerog ottg B6peteg ldrpeg uno-
Aoy(o0qr<e oro 6.6 1p6vro evdl orrg N6rreg oro 4.3

Xp6vro.
4. M6vo oe 5ldlpeg e[vot unoXpeottt<69 ot eferdoetg
gerd ro r6Aog rrlg dor<qoqg (4 EtrIddo e[vot l.tto on6
our6g).
5. Ie 6Leg rrg Xrilpeg unnpEe xotv6g t<oppt6g exno(6eu'
onq Ue tqv Eototeptxrl l-1o0o),oy[o nou 6t6qepe o1-

l.rovrrxd oq npoq rr1 drdpr<etd rou (on6 1 - 1.5 1p6vto
orrg v6rreg X6peq Kor ot 5 Xp6vto ortg p6peLeg) xot
oro yeyov6q orr oe UeprKeg Xdpeg npoqyeitot n nln-
prlg onoxrrloq r4g eLdrr6rnroq rnq I-1oOoi,oy[og.
6. Ie oprer6q X6peq (4/9) 4 onoxrnon rrlg e16Lxottlrog
y[veror pr6vo oe [1ovenror41.rror<d Noooxoge[o.
7. 2e xopr;r[o Xrilpo, ouveXr(6prevqg er<noi6euorlg perd
rn Inqrn er6tx6rqrog, 6ev eivor unoXpeottx6 otrtrd
ortg nqptoo6repeg lcbpeg undplouv euxotpieg yto Ue-
rernotdeurrx6q er6ntr6oetq flou opyovtitvovtot KU-

pralg on6 rrg E0vrr6g llveugotroytr6g Etotpe[eg rot
AopBdvovror un6rl.rtv ornv eEStrtEn rov [1veupovotr6-
YOV.
8. M6r)o or4v Ayyl,io, lpi,ov6io, Aov(o t<ot ;reptxcitg
orrlv A. l-eppov(o, 6re0vr1 ouvti6pto 6nog ourd t4g
S.E.P.C.R., rqg S.E.P., rrlg A.T.S., A.C.C.P. r<ot dtrl,o 0e-
trtporivror enro1prog oov g6pog qg ouveXL(6gevnq eK-

no(6euorlg qg erdrx6tqrog.
H ovotruorl 66etEe 6u orrg X6peq qg EOK undp-

Xouv onUovrrKdq 6roQop6g oro exnot6eurLrd npo-
ypdp;roto Kor rrq 6to6troo(eg oorqo4g qg et6tx6tr1-
roq rnq llveupovo],oy(og, rup[tog 6oov oqopd tq.
6rdprero, ro Xp6vo exno[6euor1g otrlv Eocoteptxrl l-lo-
0oAoy[o KCrr oro edv or unoQqQtot uroxpsotivrot oe e-
(erdoerg perd ro reLog qg doqoqg.

E[vot npoqov6g 6rr 0o y(vouv npoond0eteq Kot oro
xevrpLxd 6pyovo r4g EOK yro ;le[oor1 rtov 6roQop6v
ourcilv xot 64;.uoupy(o xorvorj, oe 6tdpxeto Kot nepte-
X6pevo, exnordeurrro0 npoypoUporoq yto 6treg rtg et-
6rxotrlreg.

Enio4g 0o 0eopo0er40e( xor r<otv6g tp6nog enLAo-
ynq rov uroqrnQiov Trprv rnv 6vop[q rrlg etdtr6t4rog
xo0rirg ror nop6porog rp6nog onovopqg rrlg (Eupto-
noir<6 d(nAoUo e16rr6rntog), nr0ov6v ;le tout6Xpoveg
xorv6g, ypoppeq e[erooerg oe oAeg rrg ltirpeg. l-1pog

ty training program constitutes an officlal hospital
position, whether na-tional 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 12of the EEC
countries. The signif icant results were:
'l . ln all 9 countries Pneumonology is a recognized
speciality, but in 7 countries pneumonologists practi-
ce lnternal Medicine as well as Pneumonology (Greece
and Holland being the exceptions).
2. ln 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, f rom 7-10 years in Denmark to 4
years in Spain and Greece. The typical length was 6.6
years in the northern EEC countries. ln contrast, the
southern European countries averaged only 4.3. years.
4. ln only 5 out of 9 countries the trainees have to pass
examinations at the end of the training period.
5. ln all9 countries there was a "common trunk" with
lnternal Medicine but there were differences in the
duration of the program (f rom 1-1.5 years in the South
to 5 years in the North). ln some countrles the trainee
in Pneumonology must pass the lnternal Medicine
examinations before enrolling in the Pneumonology
training course.
6. ln a number of countries (4 out of 9) the training ta-
kes place only in university hospitals.
7. ln no country a post-speciality program required,
but there were opportunities for f urther 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, lreland, 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 lnternal Medicine and whether or not
an examination was required at the end of the training
period. lt is obvious that steps must soon be taken by
the central authorities of the EEC to abolish these dis-
crepancies. The f inal goal of such measures will be to
establish in the EEC a common avenue toward acqui-
ring certif ication in the speciality of Pneumonology.
This can be accomplished by a) a common procedure
for the selection oI trainees, b) the establishment of
similar training programs in all countries, and c) sim-
ultaneously administered examinations for a European
Diploma in Pneumonology.

Finaly, I should like to make a few proposals which
mainly concern Greece:
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nq nqpoKdro eniloy6q, npooovoroAf(ovror or oppr6-
6teg enrrpon6q rnq EOK 6Utr:q our6 6yrve eovep6 oro
np6oqoro ouv66pto ge r[t],o lorprx4 Exnoi6euorl yro
er6(5euoq or4v Etrtrddq, nou 6topyovril04xe on6 r4v
Erotpe[o I orptx<ilv Inou6rilv2.

E(vor npoqov6g 6n xot 11 EAAqvrrrl l-'lveuproAoy(o 0o
np6net vo npooopgoo0e( npog rrg xoreugfvoerq ou-
169 rot oq Uou enrrpone( vq xdvo rtg nopordro rrpo-
rdogrg:
1. A0[r1oq rou Xp6vou qg e16rr<6rqroq rnq llveupo],o_
yiog oe 61p6vro. To 3 on6 qutq exno[6euoq oqv eoo-
reprxq l-1o0oAoy(o.
2. Yne00uv4 yro rrlv doxqo4 r4g er6rr<6rqrog vo y[ver
q EAtr4vtxr1 llveugovo],oyrrr1 Erorpe[o (E.Ii.E.) or ou_
vepyoo(o ge ro Kpdroq.
3. No yfvetor ouor4p6tepog 6AeyXog on6 rqv E.Il.E.
r<ov KArvrr<cilv nou ooxorjv er6rxeu6gevoug xup[cog oe
6rr oQopd rov efoniro;16 rrrrv poorxritv epyoorqpicov
roug (onrpoprerprr<o0 ppoyXooxonrxo0), oto ov qpei-
ror exnor6eulr<6 np6ypopgcl, ov eeoppr6(eror xur<Ar_
x4 (rotation) exnoideuor; oro 6rdqopo yvcoorrxd ovrr-
re(pevo, n.X. 1.rovd6o ewortxrlg 0eponeiog x.tr.n.
4. Ynolpeorrxrl nopoxoAo00qo4 Tov UereKnor6eurL-
xrilv 6poor4prorrlr<rrv qg E.ll.E. on6 roug er6rxeu6pe-

!o_u_S. I oupperoX4 oe ouvri6pro rqg E.l-1.E. SEpCR,
SEP, ATS, BTS, ACCP, vo ovoyv(Dp[(erot oov ouvexr-
59!r"_un exno(deuoq xor vo logBdveror un6rprv orrlv e-
[6fu [4 rrov [1veu;-rovoi 6y<ov.
5. AAIoVn rou ouorrlgotog eferdoecov on6 rpoeopr_
x6g oe yponr6g nou 0o yivovror rout6lpovo oe 6tr4
trlv EAtrddo, 0o e[vor rou r0nou no],on],rlg enrloyrlg
xor 0o oupnepdogBovouv rot l,erroupyu<6g 6oxrpo-
o(eg ovonveuorrroU ouorrlporog, oKrrvoypqQ(eg xor
o{ovrr<69 rpoUoypoq[eg 0cilpoxo x.r.],.

H 6rqdrxoo[o outrl 0o o64yqoer euxotrdrrepo oro e-
vro(o o0oqpo e{erdoe<ov yro rrlv onorrr;or1 rou Eu-
ponoixorj ArnA6gotog llveupovoAoy[og oro ono(o
npooovoroA((erqr n EOK.

Tdtrog 0o np5ner vq tovro0e( 6rr or oii,oy6g out6g
ov uro0er40o0v on6 r4v E.l-'1.E. 0o np6ner vo TrpoyUo-
tonor40o0v 6oo ro 6uvor6v yp4yopciltepo, yro vo y[-
vouv or onopo(r4reg npooopproy6q U6Xpr ro 1gg2 xor
nprv our6g, enrBArl0orJv on6 rq xevrprrd 6pyovo tqg
EOK.

N.M. ZroQoxoq

nNEYMON Te1xoq,40, T6poq 2oq,, AnptLtoi - to1vtoc 1g8g

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 lnternal 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. ln 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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H EUROPEAN SOCIETY FOR CLINICAL RESPIRATORY PHYSIOLOGY
:E >YNEPTA>IA ME

THN EAAHNIKH NNEYMONOAOTIKH ETAIPEIA
THN ENNHNIKH BPOTXOAOTIKH ETAIPEIA

npoxqp0ooouv unotpogfo ev6g eKoroUUupiou 6poxp6v (1.000.000) 6topxeioq eveq
6toug yto EAA4vo rveuuovoA6yo ql,rx(og rdr<rr rov 40 erdlv, o ono(og 0o 4getre vq eK-
notdeuOe[ oe x6vtpo Eupolno'txrlg Xopqq or ororodrlnore rog6o xAtvtxrlg 4/xot qu-
otoAoy(og rnq Avonvoqg. To noo6v rng unorpoq[og xqA0nrer xqrd ro 213 rl
S-E.P.C.R. -pterd np6too4 rnq opycrv<rlrrxrlg entrponnq rou 23ou luve6piou rou lggg -

xqt xord to 1/3 or 60o etrAqvtx6g etotpe(eg.

OI OPOI TOY AIATONI>MOY OA EINAI IAIOI ME EKEINOY: TOY 1989
AENTOMEPEIE> OA ANAKOINOOOYN >YNTOMA

O) MEIQ TON ETAIPEION NNEYMONOAOTIKH - BPOTXOAOTIKH
p) ME>O TOy rpAoEtoy TH: s.E.p.c.R. >THN AOHNA

Ieptr6Aou 6 - T.T. 11529- rIA. ttOZ962

W
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H 6pooq rnq Adevoofvqq ornv nve.tpowKn
xuxAoQoplo oe oPPootouS t t XPovto

dtToQpoxnx4 fiveu povonq|eto KCtt fiveu Povtxt1
uniprqon

I'. Nqxog, T. Evans

NEPIAHIUH

Irqv nopoloo peA6r4 epeuvrloo;re rqv 6p6or1 rqg obevooivnq ornv nveupovtxI xuxtrogopio

oppdrorrov pe ;1p6vto'nveu;.tovon60eto xot nveupovtxf un6prooq q onoio entpeBoltl@4xe pe

^ober4p,oop6. 
Epeuvflg4xov 6 oppooror, (4 6v6peg, 2 yuvoixeq) p5onq qtrrxioq 69 lp6vtov. H

nopo^olo0tinon r1|)v otrAoydrv rov nr6oeov xot ovrtor6oeov ornv nveupovtxrl xuxAorlopio 6'

ytve pe 6e[r6 xo-Oerqproop6. H lopqyl'1o4 r4g o6evooiv4g 6ylve oe 66oetg 0,005, 0,01, 0,03' 0'05

mg/Kgr/min. Or ovrror6oetq Kol nt6oetq rrlq nveuFovrx4q ruxAoQopiog nopouoiooov_o4povrt'
*inrii,on ortq 66oerg 0,03 ror 0,05. Enio4q 6tontordrOrlxe prxprl nrtirorl rou PaO2, ouffloetq rou

QJQI evdl orrieeto ro ouvoAtx6 UeroQep6yevo Or'6ev enqpe6or4xe. Ot ovrto16oelq ornv ou'
oi4porrxI xuxAor[opio 6ev enrlpi6ornKov. Iu;rnepooportxo q o6evooivrl eivot oyyeto6looroA'
rrxi'ouoio xor ;lopqyo0pevq ev6orlA6Bro npoxoAei nrdro4 rov nveuFovlxtbv nt6oeov Kol ovrl'
or6oeov ltopiq vo en4pe6(el rnv ouorl'lForlx4 xurAoqopio.

nNEYMON (1989) 4:1 60.164

EI:ATOTH

H Purine Nucleoside adenosine 6Xet orlpovrtx6g
rpuoto)royrr6q 6 pdoerq ou gnepttr opBovo p6vrl g rnq oY-

yerodtoototrrlg, ovoorotrrl ouyx6truoqq rov otPoflero-
trirrru, ovoorotrrl )rtn6)ruor1g. H etonvol adenosine on6
oppriloroug ;re Bpoylrx6 doOpo npoxotre( BpoyXoo0-
oftoon. Ot QoppoKeuttx6g ouoieg, sodium cromogly-
cate xot nedocromil, ovoot6Aouv tr1v 6pdon tnq
o6evooivqg6'(Tamaoki et al 1988)' YndpXouv ev6e({etg
6n n o6evoo(vr1 6Xer p6tro 6tqptpqoro0 oto BpoYXtx6
do0Uo xot 6tt to poororUtropo exxp(vouv o6evoo(v4
6rov 6teye(povrqt Ue ovtry6vo (Cushley et al 1984)1.

. Or 6pdoetg our6g enttel,o0vtot 6to g5oou uno6oX6-
cov. EXouv neprypoqe( 6rio t0not uno6oX6cov Ar Kot Az

(Londos et al 1980)3. H 6poon qg o6evoo[vnq ornv
nveupovtxrl ruri,oqop(o entte^,e(tot 6ro g6oou A2

uno6oX6tov nou Bp[oxovrot oroug ]'eioug p0eg tov
nveuuovtxtilv oyveiov (Mc Cormack et al 1989)4.

H 6r<xprorl rqg o6evoo(vr1g ou{dvet Ue rrlv unof(o,
6ev e(optdtot qn6 r4v oxepot6rrlro rou Bpoyxtt<oU e-

nr0qtr(ou, xot eivot nt0ov6 vo 61et xdnoto p6tro otrlv
p0 0 1.uor1 rr1 g uno(ot;ttrrlg nveu povtxrl g oyyeroot oto-
onq'Kot rou t6vou rov rvauUovtrcbv oyye(ov (Mc Cor-

mack et al 1989)4.
O oxon6g qg gel,6tqg our1g elvot 11 6tepe0vqoq

qq 6pdonq rrlg odevoo[vng ornv nveupovtrrl rux]'o-

Qobio oppOorolv ge CQPD rot nveupovtxrl uneproon'

YNIKO KAI MEOOAO>

Metretq0qxov 5Et (6) dpp<ootot (4 dv6peg, 2 yuvo(-

r<eg) r1).tx(og 65-76 Xp6vtrlv, p6or1 rlAtr(o 69 Xp6vro. Ot

dppororot ntrqpo0oov to rptrrlpto 6tdyvcoorlg qg
Xpoviog onoqporrrr<r1g v6oou tcov nveup6vtrlv. Otrot

or dpprrlotot eiXov evdei[etq nveuUovrr<r1g un6proo4g

1 onoio entBepotcil0rlre pe xoOetrlptoop6. H 0epone[o
rcov oppcilotov Ue ;re0utro-[ov0iveg 11 B 6teV6pteq
oroudtnoov roul,dltotov 48h nptv rRv 6oxtUoo(o' H

lropov6ylero IleprQeperox6 Nooorogeio Arrtx4g
Brompton Hospital - London . England
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NAPAMETPOI NOY METPHOHKAN

TIME' EAETXOY 1 2

YIUO:
BAPO:
:oY=Er: (HR)
MAP
MPAP
WP
CVP
co
Hb
pH
PCO2
PaO2
SaO2
MvO2
SvO2

't65 + 16
60+18
8516
e6 t 9,5

24,3 + 1 ,9
8,2+ 2,8

14,5 + 3
4,68 + 0,64
14,7 + 0,61
7 ,43 + 0,04

51 + 6,5
75,3 + 6,1

91 + 2,1
37,8 + 1,6

70 + 2,6

D

D

88+7
9218

22,9 + 1,7
8!2,1

13+ 4,2
4,5 + 0,7

),

7,41 + 0,03
55 + 6,5
76!8
92+3
s912
72+ 1,3

,,

D

91+10
94+ 11

22+ 2,1
8,5+3
12 + 3,9

4,7 + 0,9
),

7,42+ O,O3

53 t 5,3
70+9
9014
38 + 1,5
69+ 2

,,

95+ 7
90t6
18 + 1,5

8,5 + 3,2
11 +2

4,8 + 0,65
,l

742+ 0.04
50 + 4,5
71+5
9014
37 + 1,5
68+2

,t

,,

80t9
93+6
'16+ 1,4

7,5 t21
10 + 2,1

4,6 + 0,6
,,

7 ,44 + 0,05
54+ 4
66 + 4,5
8814
37 + 1,9
68+3

NAPAMETPOI NOY YNOAOTI>OH KAN

TIME: ENETXOY

ct
SI

RVSWI
LVSWI
SVR
PVR
CaO,
CvO,
C(a-v)O2

9coz
Po,
voz
Qq/Qt
85A

2,84+ 0,15
33,8 + 2,5

4,46+ 1,14
40,1 + 5,1
1391 t 58
275 + 19

18,41 + 0,9
14,1 + 0,3
4,31 + 0,4

20,62 + 0,09
861 t 30
201 + 14

35,8 + 5,1
1,64 + 0,36

2,79 + 0,22
32,1 + 3

4,18+ 1,0
35,5 t 4
1403 + 60

264 + 21
't 8,6 + 0,3
1 4,5 + 0,19

4,1 + 0,2
20,63 t 0,03

837 + 44
184 t 23
32!3

,,

2,80 + 0,1 3
31,2+ 2,6

4,22+ 1,3
36,8 t 3,1
1358 + 40
229+ 16

18,2 + 0,5
13,9 + 0,3
4,3 + 0,3

2064 + 0,05
855 + 39
202+ 19
3613

2,92!0,2
30,8 + 3,2

2,9 + 1,5
34,1 + 4

1320 + 46
153 + 20
18,2+ 0,4
13,7 + 0,2
4,5 + 9,35
2065 + 0,06
863 + 39
210+ 24
3512

2,81 + 0,2
35 t 3,5

2,84 + 1 ,2
14440 + 70

14440+ 70
147 + 15

17,79 + 0,4
13,7 + 0,2

4,09 + 0,3
20,62+ 0,06

810 + 42
188 + 31

40 

"!4,2

o(uyovoOeponeio 6;rog ouveX(orrlre Ue Fl02 0,40.
Swan Ganz ro0eqpog roroeernenKe 6rrr rnq uro-

xi,er6[ou 11 6oco oqoyitt6og qtr5poq ornv nveupovrx4
opr4p[o Ue ouvexn ropoKo^ooerlon rou K0Uqroq n[e-
onq.H Kop6roKn nopoXr; unoloyiornKe Ue rn g60o6o
Oepproopo(roonq. Aprnprox6g roOernpoq rono0ern-
04re orrlv xeprr6rr4 oprqp[o yroJ\r1r[q oprqproxorj oi-
poroq Kor ouveXq nopoxol,od0non rnq opulproxrlg
nieo4g.

Merprl0rlrov or nopdperpor 0q.rog, pdpoq, HR, Fl02,
AP (SAP, DAP, MAP) PAR (SPAP, DPAP, MPAP), WP,
CVP, CO,Hb, PH2, PCO2, SvO2, PaO2, SaO2, PvO2, xot
uno)\oy(orqxov: BSA, Cl, Sl, RVSWI, SVR, PVR, CaO2,
CuO2, C (a-v)O2, C"O2, DO2, VO2, QJQI.

Or dpprootor nop6gervov oe ovdnouol roul,dXr-
orov 20 min perd rrlv e[oo6o tov xo0errlpov.

Ot baseline getpqoetg ndp04xov 6rov or oQ0qsrq
xot n(eor1 qrov oro0ep6g. Arjo baseline ;rerprloerg
ndpOlxov Ue 10 min peoo6rdorn[o.

H o6evoo(vr1 e6cir0q lV oe 66oetg 0,005, 0,01, 0,03,
0,05 mg/kg/min yro 5 min ;re ouveXllXopnynon xor 5yr-
vov perprloerg oe xd0e 66oq Xopr1y4orlg.

e o.oos o.ol o.o3 o.o5

Iplpo 1. Metopol,rl tcov rnreupovrxcirv nt6oeotv lte rn Xopi-
yqoq o6evoo(vqg. B: rgrl etr6yXou 0,0050,0$m9/kgr
pdpoug orirpotog o6evoofur1g.
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Iy4yo 4. MeroBol,tl Q"/Q, ge rqv Xoprlyqo4 odevooivnq.

>XRpo 5. OL petoBotreq tou CO xot DO, ge qv Xoprlyrl-
o1 o6evoo[v1q.

:14po 2. MerqBo^n r<rlv nveugovrxtirv
tr1v Xopnynon odevooivnq.

:1r1po 3. MetoBoirl PaO2 ge rrlv 1opr1yqo4 o6evoo[vnq.

llivoxog 1. To qnot6Aeogo rnq en(6pooqg trlg denosine oto xuxAoqoproxd xot ovonveuotrxd o0ot41-to.

HR
MAP
MPAP
WP
CVP
co
Hb
SaO,
PvO2
SvO2
cr
SI
RVSWI
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LVSW
SVR
PVB
CaO,
Cv-O2
C(a-v)O,

9co,
9o,
Voz
Qs/Qt
BSA

: :Q0Eerq ovd trentd
: M6oq oprrlproxrl nieorl
: M6or1 nveupovrxrl n(eorl
: f1[eor1 evo<frlvoo4g
: KevtpLxn QIegrKn r(eon
: Kopdtoxrl nopoXrl
: Atgoo<porp[vr1
: Kopeoprdg oprqpLoxoti oigorog
: PO2 prxroU qAeprxori o(Uqroq
: Kopeop6g puxro0 ql,eBtro0 o(gorog
: Kop6rox6g 6e[xtr1g CO/BSA
: Aeixrrlg 6yxou nopoXrlg
: Aeixtrlg dpyou nopoXrlg 6e[rdg xortriog

: Ae(xrr1g 6pyou nopoXr;g oprotepdg xortr(og
: Avtrordoerg ouotqgortxrlg xuxLoqop(og
: Avrtordoerg nveugovrxqg ruxi,oOop[og
: lleprerttx6rrlto 02 optqptoxori o(gotoq
: l]eprerrtx6trlto O, gtxto0 oIePtKoo olpotog
: Aroogpd neprextLxdtqtog 02 oprqptoxo0 xot

Qtre0txo0 o(potog
: lleprextrx6rrlto O 2 xur.lrelt6 Lxori o(potog
: MErooep6uevo O2
: Kotovdl,oorl 02
: Aptr[proQtreBrx6 ppoXux0x],ur1.to

: EnL<pdrveto o6gotog

B 0.005 0.0r 0.03 0.05
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ANOTEAE>MATA

H 6y1uoq o6evoofvnq oe 66oerq 0,005 xor 0,01
mg/kgr/min 6ev npoxdAeoe orlpovrrr6g peropoArig
o0Te ornv nveupovrrq odre or4v ouoqprourrq xuxAo-
qop[o.Ie 66oq 0,03 rot 0,05mg/kgr/min noporqp40rl-
Ke orlUovrrKrl nrdlol rrlq nveuUovrx1( nieorlg Kor rtov
nveugovrxcbv ovrrordoeov (P < 0,001) (oXrlpo 1,2).

Avr[Oero e],d1roro enrlpedorrlxe n oprnpr.orrl nie-
on Kor or ovrrordoerq orrlv ouorrlgorix4 xux,l,oqopio.
En(o1g noporrlprlOqre grrp4 nrdlorl rou paO2 ororr-
olxd 6;ro:9 orlpovrrrq P <0,05 (oXnUo 3). Ad[r1or1rou
QJQI e[vor orlgovrrxrl orqrrorrxd 6prog pr6vo UE rrl Ue-
yo),0repr1 66o4 (P <0,05) (oXrlpo a).

To CO, ro ;rerorpep6gevo 02 (DOj (oX4po 5), 4 xoro-
vdirooq 02 (VOr, ro gerxr6 OIeBrK6 Cir 1l,/vOj ror rl
oprnproQleprxrl 6roqopd C (a-v)O2 6ev nopouo(ooov
orlpovrtxrl 6ro0opd Ue rnv Xopnynon o6evoo(v4g.
To ovoi,urrxd onorel,6oporo Oo[vovror orov n[voro 1.

:YZHTH:H

To onorel,6oporo rrlq epyoo(og ourqg 66et{ov 6rr
n Xopnynon odevoo[vqg oe 66oerq 0,03 r<or 0,05
mg/kgr/min npoxo),e[ nrciloq rtov nvruUovtxrilv ovrr-
ordoecrrv ror nr6oetlrv. H ouorlporrxr; xuxAoeop(o
6ev enqpedorrlKe. To yeyov6g our6 o<peii,eror orov
peroBoAropr6 r1g o6evoo[vnq Ue ro n6poogd,qg on6
rrlv nveuUovrxrl ruxl,oqop(o (Mentzer et al 1975)5. O
;uxp6g Xp6vog nUr(onq r4g odevooivrlg 6iver 16ro[te-
pq o(io oto Qdppor<o our6 6,vovrr rrov diLcov oyyero-
drootol,rrxdlv ro ono[o nporo],o0v xoL ouorql_rorrx4
oyyero6roorotrri.

To CO tov opprilorov 6ev en4pedor4r<e orlpovtrxd
ofre orrg geydtreg 66oerg rou eopprdxou. To e"/e1 no-
pouo(ooe prrprl o0[4or1 ororronxd orlpowrr4 pr6vo
orrlv peyoArireprl 66oq (0,05 mg/kgr) o6evooiv4g. To
PaO2 nopouo(ooe nr<rrrtxrl rdoq Ur rrlv oO[r1oq rqg
66o49 r4g o6evoo[vr1g. To ouvofuK6 6p@q UeroQep6-
pevo O2, q xorovdtr<ool Oz, n oprnproeAeprr4 6toqo-
pd 6ev enrlpedoqxe. To 02 oro prrr6 eleprK6 deixr4
peroqopdg xoL xorovdi,orlq Oz, qrov oro0ep6 oe 6-
Leg rrg perpqoetg.

H o6evoo(vr1 e(vor yvtoor6 6rr npoxoi,e( in vitro oy-
yero6rooroi,4 orrg preydtreg Kor rrq grxp6g nveuUovr-
x6g optrlpfeg rou ovOprilnou (Mc Cormack)4. H 6pdor1
tqg o6evoofvr1g in vivo dev 6Xet enopx<og ge],err1Oei.
EXer epeuvrlOei q 6pdol r1g odevoolvnq ornv nveupovr-
xr1 ruxl,oqop(o oe opptilorouq pe g6rpro onoepoKrr-
xr1 nveugovond0eto xor 6ev dtonror604re oAtroyrl
orrlv nveugovrx4 n[eo4 Kor nq nveupovrr6g ovrrord-
oerg (Gaba et al '1986)2. To onorei,6oporo ourd 6p1ov-
ror oe ovr(Oeoq pe lg in vitro noporlploerq xoOcilg
Kor Ue ro onote),5oporo rnq Uel6tnc outrlg. Or e€nVn-
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oerq yro r4v 6roqopd ourl pnope( vo eivor: 1. H 66o11
nou XpnorUonorqOrlxe 1 xor 2 ;rmol/kg/min 6ev flrov
enopxr1q 6e6o;r6vou 6n 11 odevoo(vq 6ev e[vor roXup6
oyyeto6rooroi,rrx6. 2. Meprxoi dppooror 5norpvov
Oeoqul(vn 4 ono(o 6po ovroycovrorrr<d Ue rrlv o6evo-
oivr1. 3. Or dpp<ooror rqg peA6qg Gaba et al nopou-
o[o(ov qnr6reprl nveupovtrrl un5,proorl oe oOyxpro4
pe rouq oppdrmoug rqg nopo0oog pretr6rqg xor dpo
to uirx6 6ev e[vor on6Auto ouyxpiot;ro. 4. Or dppro-
fior rnq 6rx4g 1log peA6rrlg 5norpvov 02 oe ovr(Oeoq
Ue rouq oppriloroug rqg peA6rrlg Gaba et al. H unolot-
gio npoxo,\,ei ori{1oq r4g 5xxprorlg rrlg ev6oyevorig
o6evoo[vr1g rqt nrOovd perdlver rqv nopon6,po dpdorl
rqg e(oyevd:q Xoprlyoriprev4g o6evoo(vnq, oeo0 Ue
rqv ev6oyevf gnope[ vo 6Xer enrretreo0e( ro ;.r6yroro
rrlg oyyerodroorotr4g.

H odevooivrl rlXet en(or1g 6or<rproote[ oe oppciloroug
pe tdrono04 nveupovtxq un6prooq xor 6eurepono04
perd on6 prrrpoer6ondOereg xot orrg 6to neprntdloerg
q o6evoo[v4 npoxd,l,eoe nttilorl rov nveuUovrrcbv n16-
otov Kor ovrrotdoeorv lcopig droropoxn rnq ouonl-
lrorrx4g x0xtroqopiog (T. Evans) npooontrrl errKorvtrl-
v[o.

H nrooq qg PAP ror RVP Ue rrlv Xopnynon o6evo-
oivrlg dqtrrbver oyyeto6tooroi.q oro 6(rruo rnq nveu-
l.rovtxrlg oprqpiog. H oyyeto6tooroln errrreAe[ror 6ro
;.r6oou A2 uno6oX6rrlv qg odevoo(vr1g. To yeyov6g ou-
16 onoderxv0erot pe rqv 1opr1yqo4 ovroyrovrotcilv
rrlg odevoo[vnq. O ovroyotvrorqg A2 uno6oX6tov qg
adenosi ne 5-(N-ethyl)-carboxomidoadenosi ne (N ECA)
ovoor6l,trer r1v oyyeLo6rooro),trxr1 6pdoq tr1g o6evo-
o[vqg roXup6repo on6 rov ovroyovrorrl 41 uno6oX6-
rov N6-(L-2-Phenylisopropyl) o6evoo(va (plA) (Mc Cor-
mack et al 1989).

H peioorl rou PaO2 ntOovd oeeileror ornv oyyero-
6rooroArl nou npoxoLei 4 ode.vooivq pre onot5ieopo
trlv 6roropoxn rng oX6orlg V/Q. Aev pnopori;re 6pog
vo onor),e[oouUe Kor e[ooyyetor<r1 6pdon rlg o6evo-
o(vr1g. E(vor yvcrlor6 6rr q o6evoo[vr1 npoxol,e( Fpoy-
loorionooq (Mentzer et al 1975)5 loprlyo0prevn pe oe-
po(6l. Tour6lpovo unoLoyro;r6q rov peroBotrcilv
rov nr6oecov r<or ovttorooeov ornv nveupovrrrl opr4-
p[o xor orouq qepoyoyo0q pe Xopt'1yqo4 odevoo(vqg
0o rlrov 6uvor6v vo npoo6rop[oer rrlv ouprperoXrl n1q
oyyero6toorotr4g xoL rrlg BpoyXoo0onoorlg oug V/e
6roropoX6g nou npoxoie[ 11 o6evooivq pe onor6.],e-
ogo rrlv nr6or1 rou PaO2.

H o6evoo[v4 Ur rnv oyyerodrooroAtrxrl qg L6r6u1-
ro p6vo oro ox6l,og rrlq fiveuUovrrrlg xuxtroeopiog
pnopeI vo onore],6oer Xprlor;rr1 OoppoKeurrKrl ouo(o
orrlv ovrrperdlnro4 rrlq nveuUovLxrlg undprooqq. H
nopon6po getr6q rov uno6oX6alv qg o6evoo(vr1g
orov flvruUovrx6 ro16, oyye[o xot Bp6yXoug 0o ouver-
o06per orrlv rorov6non rnq ouropp00ploqg tou 16-
vou rov l.ruriv rov oyye[otv Kor rtov Bp6VXrov.

2. Gaba S., Trigui F., Dujols P., Godard p., Michet C., pre-
tant C.: Compared effects of lTp vs adenosine on
pulmonary circulation of COpD. Eu. J. Resp. Dis. 19g6,
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The Etf ect of Adenos ine on pulmonary
circulation in Batients with COPD

and pulmonary hypertension

G. Nakos, L Evans

SUMMARY

ln this study we investigated the action of adenosine on the pulmonary circulation in patients
sulfering f rom 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 lollow closely the changes in the pressures and resisiances ol the
pulmonary circulation. The adenosine was given lV by continous inlusion at doses of 0,005, 0,01 ,
0,03 and 0,05 mg/kg/min. The pressures and resistances of the pulmonary circulalion showed si.
gnilicant falls when doses oI 0,03 and 0,05 mg/kg/min were used. A small reduction in paO2, an
increase in the Qs/Wt ratio, and an unchangeable total delivered 02. lt were also observed the
systemic circulaton resistances were not inlleuenced. ln conclussion, adenosine is a vasodila.
tor substance which when administered lV produces a signilicant fall in pulmonary pressures
and resistances without interlering 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 Iipolysis.
The inhalation of adenosine by patients with bronch-
ial asthma, causes bronchoconstriction. Sodium cro-
moglycate and redocromil inhibit the action of
adenosine6. There are some indications that adenosi-
ne acts as a mediator in bronchial asthma. Most cells
release adenosine when they are activated by
antigensl.

The functions of adenosine are mediated by cell
surface receptors. Two types of receptors A,, 42 have
been described3. The actions of adenosine in pulmo-
nary circulation are mediated by 42 receptors which
are found in the smooth muscle of the pulmonary
vesselsa. 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
tonea.

Sismanoglio General District Hosfital . 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 Z5 years. All
the patients f ulf ited 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.
02 oxygen therapy continued with FiO2: 0,40. 

,

RESULTS

Adenosine's infusion doses of 0.005 and 0.0'l
mg/kgr/min did not produce any signif icant 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) (f igure 1 and 2).



Figure 1. Effect of adenosine infusron on
pulmonary artery. B; baseline.
mg/kgr/min adenosine.

the mean
0.005-0.05
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Figure 2. Effect of adenosine inf usiOn on the pulmonary
vascular resistance.

MEASSURED VARIABLE

BASELINE 1 2

H

HR
MAP
MPAP
WP
CVP
co
Hb
pH
PCO2
PzOz
SaO2
MvO2
SvO,

't65 + '16

60t 18

85+6
96 + 9,5

24,3+ 1,9
8,2+ 2,8

14,5 + 3
4,68 + 0,64
14,7 + 0,61
7,43 + 0,04

51 + 6,5
75,3 + 6,1

91 + 2,1
37,8 + 1,6

70 + 2,6

),

D

88+7
9218

22,9 + 1,7
8+ 2,1

13+ 4,2
4,5 + 0,7

),

7,41 + 0,03
55 + 6,5
76+8
92+3
39+ 2
72+ 1,3

91 +.10
94+ 11

22+ 2,1
8,5+3
12+ 3,9

4,7 + 0,9
)

7,42 !0,03
53 + 5,3
701 9
90t 4
38 + 1,5
69t2

,,

95+ 7
90+6
18 + 1,5

8,5 + 3,2
11 +2

4,8 + 0,65

742+ 0 04
50 + 4.5
71+5
90+4
37 + 1,5
68+2

),

80+9
93+6
16t 1,4

7,5 + 21
10 + 2,1

4,6 + 0,6
t

7 ,44 + 0,05
54+ 4
66 + 4,5
881 4

37 + 1,9
68+3

DERIVED VARIABLE

BASELINE

CI
SI
RVSWI
LVSWI
SVR
PVR
CaO,
CvO2
C(a-v)O2
CcO,
Doz
Voz
Q"/Qr
BSA

2,84 + O,15
33,8 + 2,5
4,46 + 1,14
40,1 + 5,1
1391 + 58
275 + 19

18,41 + 0,9
14,1 + 0,3
4,31 + 0,4

20,62 + 0,09
861 + 30
2O1 + 14

35,8 + 5,1
1,64 t 0,36

2,79 + 0,22
32,1 + 3
4,18+ 1,0
35,5 + 4
'l403 + 60
264+ 21

18,6 + 0,3
1 4,5 + 0,19
4,1 + 0,2

20,63 + 0,03
837 + 44
184+ 23
32!3

2,80 + 0,1 3
31,2+ 2,6
4,22+ 1,3
36,8 t 3,1
1358 + 40

229 + 16
18,2 + 0,5
13,9 + 0,3
4,3 + 0,3

2064 + 0,05
855 + 39
202+ 19
3613

2,92+ O,2
30,8 + 3,2

2,9 + 1,5
34,1 + 4
1320 + 46
153120
18,2+ 0,4
13,7 + 0,2
4,5 + 6,35

2065 + 0,06
863 + 39
210 + 24
3512

2,81 + 0,2
35 + 3,5

2,84 + 1 ,2
40,6 + 3

14440 + 70
147 + 15

17,79 + 0,4
13,7 + 0,2
4,09 + 0,3

20,62 + 0,06
810+ 42
188 + 31

40!4,2
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However, the arterial pressure (Ap) and systemic
vascular resistance were unchanged. A small redu_
ction of PaO2, statistically singnificant (p <0.05) was
observed (f igure 3). An increase in the e./e, ratio was
observed only at the highest dose of adenosine
(p < 0,05) (figure 4). There were no signif icant changes
in the cardiac output (CO), oxygen detivery (DO, (iig.
ure 5), 02 consumption (VOr, mixed venoui 02 (MvOJ,
and arterio-venous difference. The results are showed
in table 1.

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

HR
MAP
MPAP
WP
CVP
co
Hb
SaO,
PvO,
SvO,
CI
SI
RVSWI
LVSW
SVR
PVR
CaO,
Cv-O,
C(a-v)O,

9coz
Po,
voz
Q"/Qr
BSA

Heart rate
Mean arterial pressure
Mean pulmonary artery pressure
Wedge pressure
Central venous pressure
Cardiac output
Hemoglobin
Saturation of arterial blood
Mixed venous 02
Saturation of mixed venous blood
Cardiac index
Stroke index
Right ventricular stroke work index
Left ventricular stroke work index
Systemic vascular resistance
Pulmonary vascu lar resistance
Oxygen content in arterial blood
Oxygen content of mixed venous O,
Arterial - venous O, content difference
Oxygen content in capillary blood
O, delivery
02 consumption
Venous admixture
Body surface area

B 0.00s 0.01

Effect of adenosine infusion on the Q./Q,

0.03

Figure 4.

0.005 0.01

0.03 0.05

Figure 5. Effect of adenosine infusion on the CO and bO,

DISCUSSlON

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
circulatjon5. The very short haif 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 significanily in_
fluenced even when the highest dose wis given. The
Q.iQr ratio increased only at the highest lose (0.05
mg/kgr/min) of adenosine. The paO2 showed a pro_
:lressivel falling tendency rruhen the dose of adenosi_

Figure 3. Effect of adenosine inf usion on the paO".
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ne was increased. The total oxygen delivered (DO2)

the 02 consumption and the arterio-venous difference
were not intluenced. The mixed venous Oz (MvOd which
is an indicator of DO2 and VO2, was stable in all the
measurements.

It is known that in vitro adenosine causes vasodila,
tion in the large and small pulmonary arteries of
humansa. The in vivo action of adenosine has not
been thoroughly studied. ln 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 resistance2. 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 pmol/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. ln our study the patients were
taking O2, 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. ln both cases adenosine produces a re-
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duction in pulmonary pressures and resistances
wi thout any change in the systemic circulation (I. 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 A2 adenosine receptors. This
can be demonstrated by the administration of an ade-
nosine antagonist. The 42 adenosine receptor antago-
nist 5 (N-ethyl) carboxomidoadenosine (NECA) inhi-
bits the basodilation more strongly than A1 adenosine
receptor N6-(1-2 Phenylisoprofeyl) adenosine (PlA).
(Mc Cormack et al 19891. PaO2 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. lt
is known that administration of adenosine by aerosol
produces bronchoconstrigtion (Mentzer et al 1975J.

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

ln 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.

tion of adenosine receptors in human pulmonary arte-
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Mentzer R.M., Rubio R., Berne R.M.: Release of adeno-
sine by hypoxic carine lung tislue and its possible role
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Mediated Cyclic AMP - dependent inhibition of ciliary
activity in Rabbit tracheal Epithelium. Am. Rev. Resp.
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Zm polter ptx6g dlor o poy6g oe oou ltnroi.ltctrr xq
no6n pe rcrop,Ko etopoeqoqq puKlDviou.

K. Znup6nouAoq, E. BoyroK1g, f. ToouxoAog, H, Eigen,
A. Znup6nouAog, J.Stevens Ko, N. Zoqoxoq

NEPIN Hq.,H

Me oxon6 vo exrty4oouUe r4 FA6Fq nou xoroAeirel ro o0vdpotrro elop6rp4o4q puxroviou (MAS)
peler4oope 12 nor6l6 4furioq 6[r oq evv6o erdlv (7,4 lp6vlo xoro p6oo opoi pera 14 vooo. To
deiypo lJog onoreAeiro on6 4nro npoopA406vreg ooOeveiq, p6vo 6vog er rroyonoiov;1peroor4.
1e y1191x6 oeprop6 or4v ofeio e6o4 r4q vooou. re x60e nor6i perp4oope FVC, FEV,, pEri,
MMEFR' VisoV, nveupovlxo0q 6yxouq p€ otoporrK6 nArl0uopoyp6qo, rol unoAoyioopre rouq 16.
youq FEVI/FVC xor RV/TLC. Kdvope 6oxtl.tooio npoxAfloeolg pe peroyoAivrl oe x60e nor6i xol
u_noAoyioope rq 66o4 nou npoxoAei peioroq r4g FEVI xoto 2Oo/o on6'r4v opyrx6 yerp4geioo
(Pd2s oe yov66eq Mch). To onoreA6o;.toro our6 ouyxpiO4xov pe exeivo rrou'orri,loope on6
ltlo oq66o 12 rpuoroAoylx6v notdltirv nou peAer4grlKov oro epyoor4pro poq. Iro nor6io pe toro.
prx6 MAS n MMEFR qrov lop4A6repn (p < o.o5) xor o visoV peyoA0repos (p < o.os) on6 ,o qr.
oroAoylx6 nor6r6. Aev un4p1e o4yovrlx4 6roqop6 or4v ppoylrx4 ovrr6poorrx6rqro pero[0
rqrv oo0evtilv ye MAS Kot rtov rpuoroAoyrxtilv nordrtirv 6noq xoOopiqerol pe 14 doxrpooio npo-
rA4oetoq pe yeroloAivrl. To eup4poro our6 6ei;1vouv rnv nopouoio yrog urroie'n61rev4q ovo.
nveuorrxflg FA6Fns per6 ro MAS ox6po Kor oe ooOeveig ;re finlo npooBoArl.

n NEYMON (1 989) a:1 69.1 73

EI:ATOTH

M6vtUn nveupovrxrl xoroorpoerl xor ppoyXrxrl unep-
ovrr6pooirx6r4to 61er neprypoqe( oe ooOeve[g pe
pldpn rtov oepoyoyrirv on6 BpoyXrotr(u6o, l,opuyyC
116o, i,orl.rcilferq rou ovcbtepou q xortiirepou ovqnveu-
onxo0, oe enr(rloovteg on6 nop'otr(yo nvryg6, Kot Ue-
td qn6 eronvorl 6(ovrog. Av qurd ouprBo0v orn veo-
yvrxrl r; orlv nordrxrl rltrrx(o pnope( vo npooBdtrAouv
rrlv nveuUovrxt'l Aerroupy(o yro nol,Ad Xp6vro Kor rt-
ote0eror 6rr ouprpdtrAouv orn 6qpuoupy(o ouprrogo-
trxqg nveupovrx4g v6oou1'7. To o0v6popro rrlg erop6-
Qnonq puxrr:v(ou (MAS) npoopdtrtrer rov nve0povo xo-
rd q 6tdpxero Uroq nepr66ou roXeiog ovdnru(r;g xor
pnope( vo ovog6veror 6n 0q npoxol,6oer unoi,erpolxq
BAdBq nop6goro pe our4 nou neprypdeerot oqv onot6-
Aeqro dAirov nveugovrrdlv v6orov.

H xrSpro Bldpn oro MAS elvor 1.uo eleygov66nq
on6Qpo(q rorv peydArov xor grxprilv oepoyroytirv. H no-
0oAoyoovorogrxrl e{6rooq onoxotr0nrer v6xprrlol rou

llor6onveupovoAoyrr4 KArvrxrl rou Noooxoyeiou James Ri.
ley lndiana USA xol flveupovoloyrx4 KArvlx4 rou Noooxo.
peiou "Euoyyetrlop69"

9poVXrxorl enrOqtr[ou oxol,ouOo0pevrl on6 Aegeoxur-
toprrrl 6rr10qoq rou BpoyXrxo0 rorlcill_roroq xor o16-
voorl rou ouAo08. llop'6rr Aerroupyrx6q xor noOoio-
yoovorogrx6q ovolgotr(eg rov peydtrcr:v xor grrp6v oe.
poy<r:ycilv 61ouv onoderXoe[ oqv o[eio qdoq qg
v6oou8's,10, rq onoretr6ouoro orrlv nveugovrx4 l,er-
toupy[o xotd r4v ger6netro nordrrrl q],rx(o 6ev 6,1ouv
petreq0e(. l-r' our6 unotroyfooga rrlv nveuBovrrrl Aer-
roupy(o oe ooupnrtrlprotrxd nordrd, nou en6(4oov
on6 MAS qAAd 6ev e(Xov roroprr6 ovonveuorrxrlq v6-
oou txovrlg vo npoxoA6oer ;r6vrpq nveupovxrl 6uoAer-
roupy(o.

YAIKO KA! MEOOAO>

Avooxonrl04Kov ro rorprxd roroprxd 6A<rlv t<ov nor-
6rdrv nou e[Xov voor;],eu0e( yro MAS oro lndiana Uni-
versity School of Medicine, James Whitcomb Riley Hos-
pital for children on6 ro 1975 rog ro 1985. AnoxAei-
orrlKov rq nor6rd ge xop6rox6q rl dlLeq nveugovr169
ovrolloA(eg. Erqr6v oopdvro 6vo eilov roroprx6 oveu-
p6oecog l.ruxrov(ou otrlv rpoXe(o. Ener6rl 11 6tdyvoo4
rou MAS e(vor 60oxol,o vo pepouo0e( ovo6popuxd, to
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nopoKdro er6rKd Kptrnpto Xpnotgonotn0rlxov Yto rnv
6vro(r1 oq peL6t1:
1) loroprr6 puxo:v(ou orov opoqdpuYYo 11 ot4v rpo-
1e(o, 2) oxttvotroytxrl etx6vo oupBorl pe nveugov(tt-
6o on6 erop6qqoq, 3) ovonveuotrr<r1 6uoX6peto.
Tptdvro ooOeve[g e(Xov eprqov[oet xot ro rplo xptrrl-
pto ero66ou. Il6we on6 outotjg e[Xov ne0dvet xotd
rqv ofe(o Qdon rnq v6oou. Aexoewtd on6 toug eixoot
n6we enr(rloovrtg oveup60qoov on6 roug ono(oug
6er<orpe(g ou1.t<ptbvrloov vo trdpouv U6poq oq petr6rq.
To npot6xotrtro tnq petr6rnq 6ytve ono6ext6 on6 rrlv
enrtponrl rou floventotqg(ou Yto rnv npooroo[o rtov
oo0ev<iv rot 6troL ot yove(g un6yporl.rov 6tt ono661ov-
ror vo npoygoronorq0ei q peA6rr1. Evo exrerop6vo
epoqgoroJ\6yto ovoQep6gevo ortq ovonveuortx6g v6'
ooug (ATS - DLD - 78C)oupntrnprirOrlre on6 otroug nou
ouppete[xov oq petr6u122'23. To ou1-tpet6xovto dtopto
xo0opiorrlxov pe Bdoq ttg opvqrtx6g onovrrloetg ottg
epu:rloetg rou tpornporoAoy(ou ATS - DLD - 78C.

Orroyevetoxd toroptxd ovofivtuortKtirv noOqoeov
elnqenoov eniorlg.

A;r6otog petd rov roxer6 6ytve evdorpoletoxrl
ovopp6<pr1oq on6 tov not6[orpo 4 rov ovotoOqorotr6-
oe 6tro to veoy6vvrlto. To quotxd lopoxqprortxd xot
11 noo6rrlro rou etopoQn06vtog 1-tut<tov(ou on6 toug
nve0poveq roro ro lpovtx6 6rdoqgo qg etop6<pt]-

Ononc 6ev pnopo0oe va 6teuxptvto0ei on6 to toropt-
Kor Vr' our6 6ev elnQ0rl un6t1-rtv xotd rqv extiprloq
14( nvbuprovtxns Bl,opns. o opr0pr6q t<ov ovonvocilv,
to Xprilpro, 11 etootrxrl rou Otopoxtro0 rorXdlgoroq Kot

or yoyyuopo( etrnQ0noov un' 6rptv orlv ext(pr1oq rou
ouv6p6;rou ovonveuortKnq 6uoXepetoq (RDS) Uetd
on6 erop6Qrlorl Kot 11 nopouoio xd0e ev6g on6 outd
lpqotponotqOqxe yro rnv etooYoYr'1 orrl povo6o et6L-

rrlg Qpovt(6o9.
To qUtrtro vooql,efog on6 tq povd6o et6tx4g qpo-

vridog 6ev rlrov 6to06ot;ro otrAd 6trot ot ooOeve(g et-

o4X0loov or4 ;rovd6o outq.
Ifprqovo Ue rnv xl,tvtxq e[6tooq perd tov roxet6

66r<o on6 to 6<il6ero veoyvo pe MAS Oeolprl01xov re-
trer6;rr1vo xor 6tio unepcilptpro. Kov6vo 6ev rltov np6co-
po. To U6oo Fdpoq r1g yevvloeog rpov 3.55+0.624
Kg. O p6oog 6e(xrqg Apgar geto 6vo Lenr6 4tov
6.311.7 r<or gerd n6we trenrd 7.5!1.28. O 6e(rqg
Apgar 666exo ooOevcirv nou ouyx6vtptooov ro xptrrl-
pro yro MAS xot eup(oKovro ev (on otrtrd 6ev ouUge-
re(Xov orrl pre),5rr1 rltov oto npdlto trent6 4.1 + 2.5 xot
oto n6pnro trent6 5.5+2.8. O 6e(xtqg Apgar on6
rouq un ouppet6Xovreg qtov otottottxd olpovttxd
loprrltrdlrepog oro npcilto trenr6 (p < 0.02) t<ot oro n6p'
nro l,enr6 (p < 0.05) on6 ro 6e[r<q Apgar tcrrv 6tildexo
ooOev<ilv pe MAS nou 6tropov ;r6pog orq peA6tq. EArl-

Oeqoov oKrtvoypoQieg 0dlpoxog ttg np6teg cilpeg pe-

rd rov toret6 on6 6l,o ro veoyvd.
To eupnuoto Korordooovrot oq oxotro00tog:
ALq04oq (etep6ntreupr'1 11 ogqotep6ntreupn), 6tr10n-

on uE nvsuUogeoo0topdxto, 6tr104or1 ge nveupo0<bpo-
r<o, 6rn0noq pe oretrertoo(o xot 6tr101oq pe unepdtd-
orqorl. aq 6tn0non op[orrlxe n ouEnU6vn flopeYxUUo-
rrrrl orroypdqnon, 11 ou[r1p6veg oupp6ouoeg 6trl0n-
oeLg 611 opretd peydtreg 11 nuxv6g tbote vo Oeopotiv-
rot nrjrvuroq.
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E[t veoyvd pre MAS e(Xov oUqorep6ntreupeg 6trl0n-
oerg, 60o e[1ov (etep6ntreupq) 6tn0non Ue nveuUoUe-

oo0<r:pdxto, 6vo eiXe (opqorep6ntreuprl) 6t10r1oq pe

unep6tdotoorl. Otro to veoyvd Xpetdotrlxov ovdvlqrl
Kor ro 6ril6ero ovtonoxplO1xov entruX6g' Entd on6
ro 6cir6exo lpeLdotrlxov 40 - 100oh o(uy6vo Kot Yto
routrdXtorov elxoot tilpeg. T5ooepo on6 to 6til6exo

Xpetoorrlrov 25 - 40'h o(uyovo yto toul,dXtotov
rptdvto 6€t tipeq. Evo on6 to veoyvo 6too<oLrlvdl0qre
xor er60q oe prlxovtKo oepto;r6 yto e(xoot r6ooeptg
cilpeg. Kor6nLv o oo0evrlg outog Xpetdotqre ofuy6vo
(40 - 100%)yto e[xoot r6ooeptg tilpeg. To 6tb6exo veo-
yvo nou owonoxp[0r1Kov oro xptrrlpto tou MAS rqL

euploxovto ev (olrl otrtrd 6ev ou;tpere(Xov otrl pre],6tr1

e(Xov 6rootollvoOe(. Aev 6Xoupe oxptBrl ototXe[o yto
to oriv6po;ro ovonveuortxrlg 6uoX6petog ev6g exo-
mou ooOevo0g. Evdr to veoyvo eAd;tBovov o(uy6vo
pe r1 Xopig unoporl0o0pevo oepto;t6 ey(veto npoond-
oero vo r<poq0e( 11 PaO2 novo on6 50 mmHg xot r1

PaCO2 xdrco on6 65 mmHg. A6xo on6 toug dcbdexo o-

oOeve(g 6)topov 6vq ouv6uqop6 ogntriltrivnq Kor Yev-
topur(vqg yto rpetq otg 66xo U6peq. H 0epone[o pe to
ovrtBtotrrd 6ter6ntero 6tov ot otproxol,Lr6pyereg eyi-
vovro opvt"lrtx6g. Ot r<oAAt5pyereg oillotog xot ppoyXt-

xdlv exxpioeov Kot ttov 66ro outti:v oo0ev6v 6ytvov
opvrltrrtlg.

tlveupovtx4 trerrouPYio

Ie 6troug toug ooOeve(g eytve ;rto opXrx4 onrpop5-
rpnon ror ntrq0uopoypoQio. l-to 14 ontpoptltpqorl
lpqotpronorrlOqxe uyp6 ontp6petpo. (525 Pulmonizer
Med Science Lnc. St Luis. Mo). Ot npoondOeteq rnq
griytorrlg exnvorlg enovetrrlQ04oov rpetq <pop6g xot
o B(otog exnveuortr6g 6yxog oto npdlto deur6potrento
(FEV j), n B(orn (corLxrl Xcoprlrtr6tqto (FVC), xot 11 p6yt-

oq p6oo ernveuotLxrl porl (MMEFR) enile10r1xov
on6 rrg xoL0repeg npoond6eteg yto ovdtruor1. H let'
roupytrrl unotretn6pevrl lopqttr6tqro (FRC) Kot l'l ov-
r[oroorl rov oepoyoytbv (Raw) pretpqOqrov ge tt1
Xpnon ooUortKotj nlrl0uopoypd<pou oto0epoU 6yrou
- xul.rorv6pev4g nteorlg (Warren Collins Co. Braintree
MA) pe rrg relvtr6g nou neptYpoQrloov on6 toug
Dubois Kor ouv.11'12. H oAtxrl nveugovtxt'1 lopqttx6r4-
ro (TLC) xor o unoAetnoprevog 6yr<og (RV) unotroyioq-
xov. An6 6Lo ro not6to elnOenoov ;t6ytoteg tKnvtu-
ottx6g xopnrjAeg pretd on6 dexoi,enq e[roopp6ntorl
pe ovonvorl preiyprorog nou nept6XeL 8070 Hl'to xot
20% O(uy6vo. O 6yxog tlg io4g porlg (VisoV) e{nX0n
on6 qv onrtxq rono06rqoq tov xognutrci:v pot'19 6y'
Kou Trou 6ytvov evdl o efero(6Uevoq ovdnvee o6po,
nov<rr oe our6g nou 6ytvov ut rnv ovonvol pe geiypto
HA(ou - O[uy6vou. OL xo;rn0],eg ouvdtdorlxov orrlv
TLC. O 6yxog otov onoiov ot po6g Yto rtq 66o t<opn0-
Aeg 6yrvov loeq eKQpdorllKt oov en[ totg exot6 nooo-
oro rnq (orrrnq Xorpqtrr<otrlroq (VC). Ot xoA0repeg
on6 rperg ;reyotr0repeg VisoV ovo).tlOqrov. An6 6Ao
ro orrlpogerprrd roL ntrrl0uoproypoqrKd 6e6og6vq uno-
nol,ov(ornxov oL en( totg exot6 ovopev6peveg rLp6g13'14.

Aorlpooio npoxAfloeorg pe prero;1oAivr1

Ie oAoug toug oo0eveig eyrve 6oxtpoo[o BpoVXLrnq
np6xtrr1or1g pre petoXotrivn ue rn g60odo rou nept-
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ypdQrnKe on6 rouq Chai xor ouv.15. Aro6oXrxd 6rqtr0-
Uoro Ueroxoi,[v1g npoetotpdorrlxov nprv rrl 6oxrgo-
oio on6 onoorerpopr6vo rcoreguy;r6vo 6rdAu;ro
25mg/ml peroloAivrlg 6rol,eiu;ulvo oe ro6rovo pu0;rL-
ortx6 6rdAutrro pre rel,rx6g ouyxevrpriroerg 0.075, 0.'15,
0.31, 0.62, 1.25,2.50,5.00 xor 25.00 mg/ml. Iuvoi,tx6g
govodeg perolo),ivqg yro n6vre (5) eronvo6g 4rov ov-
r(ororXo 0.375, 1.125, 2.68, 5.78, 12.0, 24.5,49.5, 94.5
t<ot 225.0 provddeg ;retd r<dOe 6rdAupo. To 6roiUporo
eXop4yo6vro pe 6vo veeeloilorrlrq De Vilbis (rtinog
545) ge Xpnon ougnreotrl o6po pre porl Slisec. H FEV1,
r<or FVC nou yrv6rov nprv rrlv eronvoq rou 6roiur4
Xpnorpororouvro oov Bdoq yro rov npoo6roprop6
r<ov o,l,troy<ilv orrlv nveupovrx4 Letroupyu<6rrlro nou
nporo),o0oe 4 preroXoi,(vq.

Ot e[ero(6;revor xqr6ntv eto6nveov n6vre eoprlg o-
n6 rrlv FRC on6 ro 6rdAu;ro pe 14 puxp6reprl ouyx6v-
rpoon geroXoAiv4g r<ot 1.5 r<oL 3 trenrd ;.rerd gerpe(ro
11 FEV1, xor q FVC. Iro nurvo 6ro],ti;roro expnorpo-
norofvro npoo6eutrxd pr6Xpt qv nuxv6rlro rov 25
mg/ml (oOporortx4 66oq, 225 provo6eg). Av q FEV1,
pet6vero xdtrrl on6 rc 20oh rrlg opXrr<d prerp4Oeiorlg
xord rr1 6tdpxero rrlg 6oxrgooiog, ro onor6l,eogo eOe-
rope[ro 0errxo xot 11 dor<r1-rooio erepgor((ero. H npdlrq
66oq preroXoA[vnq nou o6qyo0oe oe nrtilorl 14g FEV,,
xoto2Oo/o ono rr1 Boorxr; rrprq ovopro(eto PD16. Ie xo-
Ue rt,cro(opevo xoOopi(o;re evo Aeixt4 AvrrdpoorL-
Korrlrog (Reactivity lndex, Rl) nou opi(ero oov 11 peyr-
orrl eKoroonoxd nrciloq r4g FEV,, ovd optOpr6 provd-

6rov peroXoLivqg oro o4pe(o rrlg ;r6ytoulg ovron6-
Kpronq. Oi,o rq not6rd (ooOeve(g xor opd6o eA6yXou)
e[eroorqxov yro vo e(vor o(youpo 6rr rloov oougTrroJ-
porrxo[ nptv op1foer q peA6r4 xor on6 ro roroptx6 o-
ouUnropclrrxo[ yro 6[r ep6ogddsq nprv rqv e(6rooq.
Aev npoylloronorqOrlxe petr6rq ov unrlpXe oro roropr-
x6 troiUr,:{n rou ovqnveuortKo0 nq releuroieg 5{t
B6opo6eg.

Eyrve orortotrxrl ovdl,uorl rtov 6e6og6vtov ge rq
doxrgooio t-test, pe trl doxrpooio X2, ovd.\,uor1 rrlq UE-
roBtrrlrng xor 6ortpoo[o Wilcoxon. O 6e(xqg ovrt-
6poorrr6rqroq (Rl) perorponr;oe oe Log (Rl+0.001)
yrotf unqplov oqpovrrx6q 6rq0op6q ottg trpr6g pero-
[0 trov 60o o;rd6rov xot 6ev rlrov xovovtxd xorovepq-
p6veg.

AvdAuo4 14g geroBArlr4g Xpqotponotrl0lxe yro vcr
ouyxprOef o 6e[xrr1g ovrrdpoorrxorrlrog (Fll) xor o Log
(Rl+0.01) Uerroq0 rov 60o opddtov. H 6oxtpoo(o Wil-
coxon XprlorponorrlOqxe yro vo ouyr<pr0ei q MMEFH
xor o VisoV Uetofu'rov 60o oprodtov 616rr xor ot 6rio
6ortpooieg 61ouv geydtrrl pretoBtrqt6tqro.

ANOTENE>MATA

Ot pr6oeg Trpeq rtov l,etroupyLxrirv 6oxttrroot6v r<ov
nveupovrr.lv ovoypoqovror orov n[voxo 1. Aev unqp-
Xov orqrIorrko'oqpovrrxeq 6rqQopeq pero{ri qg ogd-
6o9 etr6y1ou Kol rtov ooOevdlv ;re MAS olg PEFR,
FVC, FEV,, oro A6yo FEV/FVC, FRC, R.V, TLC, xor

llivoxog 1' Mdoeq rL;r6g onrpo;retptx<irv nopog6tprov or 12 ooeev€rg pre MAS xor 12 rrlg o1.ro6o9 eAeyXou

HArxio O0,\o FVCyo
ovoFev.

FEV.1 %
ovolrev.

+
YUoq PEFR%

ovopev.

A:OENEI: M6oq rLpt'l 7.40 + 0.99
ME MAS +SD

OMAAA M6or1 rtptrl 8.5 + 1.7
EAETXOY tSD

125 + 5.7 98 + 15

133.2+ 12.5 97 + 14

MF
39
210

.104 + 10.4

97 + .1 
1.1

100+ 12

93 + 14

< 0.05 NS' < 0.1 NS NS

FEV..I FBC% RV%
/FVC ovoyev. ovoUev.

TLC'A
ovoFev.

RV/
TLC

VisoVRaw"h MMEFR%
ovopev. rrlq VC

A:OENEI: M6or1 rLp4
ME MAS tSD

OMAAA
EAETXOY

M6on rrUi
TSD

85 16 122+21 151 +40 115+ 13 30t6 175!82 87.2+20.3 36 118

85 14 107+18 144+38 109+19 29+5 167 196 110+20.8 18.1 +11

NS NS NS NS NS NS < O.O5 <0.05

Ot ttgeg tov l,ettoupytxtirv 6oxtl.tooLtirv nopouord(ovror oov enr rotg exor6 rqg ovoprev6prevrlg tLprqg trdyro
rov 6ro0op6v trrtv ot6g<ov otrg 60o ogddeg-NS- OXr orotrorrxd or1;rovrrxrl droqopo
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OMAAA
EN ETXOY

RV/TLC. Or ooOeve[g ;re MAS eiXov 6yxo ioqg pofg
(VisoV) peyotr0repo on6 roug quoroAoyrxoris (p <0.05)
xot e(Xov en[or1g MMEFR Xop4tr6repq on6 rouq eu-
oroAoyrrodg (p< 0.05) 7,4 yp6vto perd r4v opXrx4
pldpn (n[voxog 1). Zrqv exr(;rr1o4 qg BpoyXtxrl ovu-
6poorrx6rqrog 6ev QOnxoge orqrrouxd oqpovrrx6g
6ro0op6q pero(0 rrlg o;rd6og etr6yXou xor rrrrv oo0e-
vdrv pe MAS oqv PD2e, orqv en( rotg exor6 nrdrol rqg
FEV1 tr1 rou Rl (l-livoxoq 2).

flivoxoq 2. Anotetr6ogqrq rnq Dorrpooiog npoxLqoeog pe
[etoXol,ivq oe 12.qoOevefg ge MAS xoL 12 rqg ogdDog el,6y-
xou

PD2s o/o oAAoyq Rl
FEV.1

Log (Rl + 0.01)

A:OEN El: Meon 159 + 97 20 + 14 0.99 + 2.1 - 0.85 + 0.97
ME MAS IIUN

tSD
18 + 72 16 + 10 0.17 + 0.2 -0.98 + 0.66

nNEYMON Te(jxoq 40, T6Uoq,2oC, AnpiLtoi - lo,vtoC 1.9A9

6rr o Mink 6Xer opqroprlr4oer rqv o{io rou VisoV oov
;r6rpou 11 g 6uoAettou py(og rov' l.uxpri:v oepoyroycilv
ot oruArd27, no)U\o( ouyypoqeiq roXupl(ovror 6rr o Vi-
soV e[vot gro on6 rtq nro euo[o04reg 6ortpoo(eg yro
gldpn rov l.uxprirv oepoyrrlyrbv2a'25'26. 11 B(ot4 preooex-
nveuorrxrl pon (MMEFR) ovonoprord enioqg rn pon
orouq UrKpo0g oepoyrrryorig. Av 4 (rorrrrl 1cop4rt16111-
ro Kor n FEVl e[vor <puoroAoytx6g, 6nog orq 6trq pog
petr6rq, pe[oor1 rqg MMEFR oXet((eror rrovonor4rrxd
pe ovolldrleq oe dtrtreg dorrpoo(eg rov ptxpcilv
oepoyt:yrilv28. H tLc, FVC, FRC, RV xor o RV/TLC 6ev
6r6Qepov oqv o;rd6o pe MAS oe o0yxprorl Ue rrlv
oprd6o eAdyXou. Aur6 6ev onoxl,e[er rlv nr0ov6rlro
gIdBnS rov .ptxptbv oepoyroyrilv26'28. 11 FEVI oroug
oo0eVe(g Ue MAS 6ev 6r6rpepe on6 rrlv ow(ororXl ro:v
e{eroo06vrov rrlg o1-ro6o9 eA6yXou.

H FEV1 nop' 6rt e(oprdror on6 rq l,erroupy(o ror
rcov geydtrcov KoI roJV puxp<ilv oepoyroyrilv26'30 6ev s[-
vor rooo euo[o0qtr1 6oo 4 MMEFR. H MMEFR 0o op-
X(oer vo n6rprer vtrlp[repo rord r4v ovdnru[q onoQpo-
rrrrqg v6oou rov nveup6vrov on6 qv FEVl ovonopr-
orcbvrog oqgovrrxrl on6Qpo[1 oro neprQeprxd Bpoy-
Xr6trto oe oouUnroponxo0g oo0eve[g2e'30.

H 6oxr1.roo[o nportr4oeorg pe peroXoi,[vq xot r1

PEFR xot o Raw 6ev 6tSQepov on6 ere(veg qg oprd-
6o9 etr6yXou, ev6etxrrx6 6rr unol,ergotrxrl ptrdBr1 rov
oepoycoyrirv nopouoro(6pevn Ue p poyXrr4 urepovrr-
6poorrx6rrlro 6ev un1pXe. Aut6 pnopei vo oqeil,eror
on6 rlv 6trtrerqr1 oro 6e(ygo Uoq rtov Bop5rog nooX6v-
rov Ue MAS. To toroprrd rcov 6<irdexo enr(cilvrcov nou
6ev nrlpov g6pog oq Uetr6rn 6e[Xvouv 6u 11 Bop0rqro
xor or enrnl,ox6g rrov Un ouUperooX6vrcov rlrov oopo-
p6repeg on6 our6g qg oprddog nou ;rel,eq01xe. I'lo-
pd ro 6tr ro ;16oo 0rloq Kqr 11 11trtx(o 14g oprd6og etr6y-
Xou qtov droQoperrxd on6 outd rov ooOevdlv 6ev nt-
orefouge 6tr qur6 enrlp6ooe ro onoretr6oporo ytor(
ouyxp[votrre rnv eKoroorroio ovotroy(o rrov ovogev6-
Uevtrlv rrgdrvl3'14. Ao;rpdvovrog un6r.!rv u1v rlxrooq
r4g o{e(og nveupovrxqg pIdFnS oro MAS to euprl;ro-
rd ;rog 6ev e[vor onpoo66rrlro or6po Kor or ;uo rlnro
npooptrrl0eioo ogd6o. Av our4 n BIdFn e(vot ovo-
orp6tllt1.r4 ro0dlg o Xp6vog nop5pleror xor o nveUpo-
vog ovonrUooeror nopqp6ver dyvcooro. Ewo0rorg ge-
ro enrdgrou 1p6vro 1 ovdnru[4 rou nveUpovo e[vot
oXe66v nAnpng xor <poiveror nr0ov6 6rt 11 ptrdBl eivor
pr6vrgq. Or l-1or6(orpor np6ner vo troptBdvouv un6q-rrv
q p6vrpl nveupovrxrl FIdFn oro nor6rd ge roroprr6
MAS, r<oOcilg outd to notdrd gnope( vo ovugerroni
(ouv ur!4tr6tepo xlv6uvo yro Xp6vro qroQpoKrrKn
nveutrrovond0ero t6ro(repo ov etonv5ouv epeOtorr-
xoug nopdyovreg 6nog xonv6 rorydpou xor neprBoA-
),ovto),oyrxo0g punovr6g.

Zach M.S., Schall R.P., Landau L.l.: Upper and lower air-
way hyperreactivity in recurrent croup. Amer. Rev.
Besp. Dls. 1980, 121:979.
Loughlin G.M., Taussing L.M.: Pulmonary function in
children with a history of laryngotracheo bronchitis J.
Ped i at ri cs 1 974, 94:365-369.
Loughlin J.J., Eigen H: Pulmonary f unction abnormali-

P NS' NS NS

NS. = OXr oroilorrxo o4govrLxq arooopd

>YZHTH>H

YndpXer 5vo quEnU6vo evdroQ6pov yro rrq nr0ov6g
oX6oerg UeroEri voolprdrrov tou xorcilrepou ovonveu-
onxo0 otrlv nordrxrl qtrrx(o rar enox6)rou0eg ovo-
nveuorr169 Kqr flveuUovrx6g Aertoupytxdg ovco1lotr(eg
ornv eqnBeio Kcu. orrlv evr1,l,rr<o (rrlvlto'zt. Ev ro[rorg 11

ruOovr1 oX6orl [eroEU MAS, ;rrog nepryevvnrrr1q pld-
pnq Kor enox6Aou0rov goxpoXp6vurlv ovrol.rotrrci:v
orrlv nveuUovrrrl )rerroupyrx6rqro 6ev 6Xer petrerrl-
0e(.

l-lpoono0rlooUe vo [exoOop(oouge on6 ro roroprx6
ouro0g roug ooOeveig nou ov6nruEov do0Uo, Bpoy-
Xrotrirt6o xor dAl,eg nveupovrx6g voooug rxov6g vo
ovonrUfouv pr6vrprl nveugovrxrl 6uol,erroupy(o. H o((o
rou eporrlUorotroy(ou ATS-DLD-78C yro rov roOopr-
oU6 rnq nopouo[og 16rorov oo0everdlv e(vqr
terpqpropr6v422-23. nopd r1v onouo(o doOporog 11 d)\-
Aolv nveupovtxcilv v6ocov, ornv o;rd6o rov ooOevdlv
ge MAS unrlpXov ono6e[[erg yro v6oo ttov l.rrxpcilv oe-
poytoycirv, enrdprou Xp6vro perd qv o{e(o pldpn. O
uunA6q 6yxog io4g po4g (VisoV) eivor ougBor6g pe

FIdFn rcov puxpriv oepoyroyrilv 6noq ror n XoUnIn
MMEFR. H euoro04oio our6v rorv nopop6rpov ornv
ov[1veuo1 noOrloeov ralv ;rtxpcbv oepoyoyrilv 6Xer
ono6erX0e[ on6 notrtro0q ouyypoqe(q2t'25'za. flopd ro
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Pulmonary function abnormalities in symptom
f ree children atter meconium aspiration

syndrome

K. Spyropoulos, E. Vagiakis, G. Tsoukalas, H. Eigen,
A. Spyropoulos, J. Steve ns 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 o17.4 years alter injury. Our sample consisted ol mildly affected
patients, only one having required intubation and mechanical ventilation in the acute phase ol
illness. ln each child we measured FVC, FEV1, PEFR, MMEFR, VisoV, lung volumes through bo.
dy plethysmography, and calculated FEVr/FVC and RV/TLC. Methacoline bronchoprovocation
testing was performed in each child and the dose producing a 2Ooh decrease lrom baseline
FEVI-1 was calculated (PD26 in Mch units). These results were compared with those obtained
lrom a group of 12 normal children studied in our laboratory. ln MAS patients the MMEFR was
lower (p < 0.05) and VisoV greater (p < 0.05) than in normal. There was no significant dillerence
in airway reactivity between the MAS patients and normal subjects as determined by metacholi.
ne bronchoprovocation. These lindings indicate the presence ol a residual respiratory lesion a-
fter MAS even in mildly affected patients.

PNEUMON (1989) 4:1 74.1 78

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. lf 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 diseasel'7. 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 lumens. Although both functional
and pathologic abnormalities involving large and
small airways have been demonstrated in the acute
illnesss'l0, 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 lor children and
"Evangelismos" Hospital Pulmonary Dept.

174 NNEYMON

had survived MAS but who had no history of respirato-
ry illnesses suff icient to cause permanent pulmonary
disf unction.

MATERIAL. METHODS

Subjects: The medical records of all children wrro
had been hospitalized for MAS at lndiana 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 diff icult 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 controls122,23. 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 irom
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 pitients
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.g. The Ap-
gar scores of non - participants were sighificanily lo_
wer at one minute (p < 0.02) and f ive minutes (p < 0.05)
than the Apgar scores of the 12 MAS patiens wno par_
ticipated in study. Chest roentgenograms were obtai-
ned in the first hours after delivery from all infants.
The findings were tabulated as follows:
lnfiltration, (bilateral or unilateral), infiltration with
pneumomediastinum, infiltration with pheumothorax,
infiltration with atelectasis, and infiltration with hype-
rexpansion. lnfiltration was def ined as increased lung
markings or increased patchy densities not suff icien-
tly large or conf luent to be considered consolidation.

Six MAS patients did have .bilateral infiltration, 2
did have infiltration (unilateral) with pneumomedia-
stinum, t had (bilateral) infiltration (unilateral) with
pneumomediastium, t had (bilateral) inf iltration with
pneumothorax, t 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
- 100ok O2 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-
dtress syndrome scores of each patient. Wnite tne ;n-
fants were recieving oxygen or (in one case) assisted
ventilation an attempt was made to Keep paO2 more
than 50mmHg and PaCO2 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 lnc. 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-
slant volume variable pressure whole body plethys-
mograph (Warren Colins Co Braintree MA) by the tech-
niques described by Dubois et a|111,12. Total lung capa-
city |ILC) and residual volume (RV) were calculated.
ln all children maximal expiratory curves were obtai_
ned after a ten minute equilibration, breathing a mi.
xture containinig 80% helium and 20oh oxygen. The
volume of isoflow (VisoV) was derived by visually
superimposing the f low 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 calculatedr3,ra.

Methacholine Challenge: Methacholine broncho-
provocation-using the method described by Chai and
co-workersl5 was performed in all subjects.-serial dilu-
tions of methacoline were prepared prior to each test
from sterile lrozen stock solution of 2Smg/ml metha-
coline diluted in 10% isotonic buffered saline to f inal
concentrations of 0.075, 0..1 5, 0.31, 0.62, 1.25, 2.50,
5.00, 10.00 and 25.00m9/ml. Cumulative Mch units per
5 breaths were respectively 0.375, 1.125, 2.6g, S.lg,
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 g Usec.
The FEV-1 and FVC obtained prior to buffered saline
inhalationserved as baseline determinati.ons for cal-

- culating methacholine-induced pulmonary function
changes. Subjects then took five tidal breaths from
FHC 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/ml
was reached (cumulative dose, 225 units). lf FEV_.I
decreased by more lhan 2Oo/o during the test, the
subject was considered a responder and the test en-
ded. The first dose of methacholine that produced a
20oh tall f rom baseline in FEV-.1 was termed pD2O. ln
each of the subjects we determined a Reactivity lndex
(R1)which was def ined as the maximum percent dec_
rease of FEV-'I 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_
sy'mpotmatic 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 lndex 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 lndex, Log (Ri+0.01), between the 2
groups. The Wilcoxon test was used to compare

?NEYMON Te,Xoq,40, T6Uoq,2oq, Anptl/oq,' lo0woq, 1989

cally differences between controls and MAS patients
in PEFR, FVC, FEV-1 ,,FVC/FEV1 ratio, FRC, RV, TLC,
BV/TLC ratio. The MAS patients had volume of iso-
f low (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). ln assessing air-
way reactivity we found no statistical significant dif-
ferences between controls and MAS patients in PD2O,
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
+

PEFR%
predic.

FVC%
predic.

FEV-1o/o
predic.

MAS
PATIENTS

NORMALS

Means 7.40 + 0.99
TSD

Means 9.5 + 1.7

tSD

MF
39
210

125 !5.7

133.2!12.5

98t15

97+14

.t04 + 10.4

97 + 11.1

169 + 12

93+ 14

< 0.05 NS- < 0.1 NSNSNS

FEV.1 FRC% RV% TLC"h RV/
/FVC predic. predic. predic. TLC

RawTo MMEFR% VisoV
predic. of VC

MAS
PATIENTS

NORMALS Means
!SD

Means
tSD

85 16 122+ 21 151 + 40 1'15 + 13 30 t 6 175!82 87.2+ 20.3 36 + 18

85+4 107+18 144+38 109+.19 29+5 167+96 110+20.8 18.1 +11

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 Tablel. There were no siqnif icant statisti-

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

PDzo % chg
FEV.1

Rl Log (Rl + 0.01)

NS < 0.05 < 0.05

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 life16'17. 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, bronchlolitis or other
lung illnesses which are sufficient to cause p€rrra:
ment pulmonary dysfunction. The validity of ATS-
DLD-78-C questionnaires to determine the presence
of these illnesses has been documented22'23. 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

NSNSNSNS

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

MAS
PATIENTS

mean
+SD

1 59 + 97 20 + 14 0.99 + 2.1 - 0.85 + 0.97

NORMALS 18 + 72 16 + 10 0.1 7 + 0.2 -0.98 t 0.66

P NS- NS NS

NS. = No statitical significant difference
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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 demonstrated24'26. Although Mink
has questioned the validity of VisoV as a measure-
ment of small airways dysfunction in dogs27, many au-
thors postulate that the VisoV is one of the most sen-
sitive tests of small airways injury2a'26.

The forced expiratory flow rate in the middle (50%)
of the vital capacity (MMEFR) is also representative of
flow in the small airways. lf 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 airways2s. 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 injury26'28. The FEV-1 in the MAS patients did
not differ from that in normals. The FEV-I, although
depenent on f unction in both large and small
airways26,30, is not as sensitive as the li,ilUffn. uue-
FR will begin to fall earlier in the development of ob-
structive lung disease than the FEV-1, representing si-
gnif icant airway obstruction in peripheral bronchioles
i n asymptomatic patients2e,3o.

The methacholine challenge test and the pEFR and

Raw were not different from those of normals indica-
ting that residual large airways damage as reflected
by bronchial hypereactivity was not present. This may
result from the lack, in our saml,';, of severely ill pa-
tients with MAS.

The records or 12 survivors who did not participate
in the study indicate that severity and complications
i11 non-participants was greater than the group
studied. Even though the average height and age of
our normals were different from that of the patients,
we do not believe that this influenced the results be-
cause we compared the percent of predicted
values 13'1a.

Considering the extent of acute lung injury in MAS,
our f indings are not unexpected even in a mildly affec-
ted qruoup. Whether or not this lesion is reversible
given more time and further lung development re-
mains unknown. However, after seven and half years
of age, and when lung growth is almost complete, it
seems highly probable that this is a permanent de-
fect. Pediatricians should take into account the per-
manent lung injury in children with a history of MAS
as these children may be at higher risk for chronic ab-
structive lung disease, especially following inhalation
of irritating agents such as cigarette smoke and envi-
ronmental pollutants.
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lmmunomodulation of allergic
autocytoxicity (ACT) in bronchiat

asthma by bacterial extracts

W.K. Podleski, M.D., ph.D.
INTRODUCTlON

.The pathophysiology of bronchial asthma is com- basophils, platelets and mast cells are prominent in-plex and not yet well understood. lt is well establi- f larnmatory cells that are also implicated in the asth-shed now that inf lammation is the main cause of air- ma process.
way obstruction in bronchial asthmal. Acute inflam- lt is also recognized that food allergens (peanuts,mation is characterized by exudatron of plasma pro- milk, eggs, corn, wheat and fish) may induce broncho-

Eosinophil

_---. Eosinophi

( e \FH::""

\c--

. Fig. 1. Basic Mechanisms of Allergic lnflammation

teins and neutrophil infiltration, Chronic inflamma_
tion, in contrast, is characterized by a dense inf iltra_
tion of lymphocytes and macrophages. Eosinophils,

Clinical lmmunopharmacology, Allergy and Asthma 1.t7SO
West Collax Avenue Denver, ColoraOo-gOZf S U.S.l.

Monocyte Histamine type 2

I receptor'^'(@:@- Degranulating Eosinophil

Platelet platelets
Activating
Factor Afl,-rv-o

Histamine
releasing
factor

Cytotoxic major
basic protein,
Oxygen radicals

CELLULAR DISINTEGRATION.ACT.

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 foi
the respiratory symptomsll.

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 allergy3'a'5'6'i.

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) DIBECT ACT
When the direct exposure of patients' WBC to the

sensitizing food antigens (wheat, corn or cow's milk)
leads to their autolysisl'.

2) ANTTBODY - 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 receptors6.

3) SPONIANEOUS ACT
ln 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 associateil with autoactivation of the cel-
lular membrane, bypassing lgE events and culmina-
ting in cellular deathT'8.

?NEYMON Te'Xoq 40, l6qoq 2oC, Anpiltoq, - lo'v@q, 1989

ln brief, ACT is a technique which enables us to m'
asure cellular death (WBC) under different situations
and to explain their role in allergic inf lammation.

lmmunomodulation 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 substructure2. 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-
f lammatory 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'

9,6INHIB]TION cow's MtLK

. n=9
p < o.o5 (1010-104)

1010 107 1010 10e 1OB 107 1 010 10e 107

(mg/ml) BRONCHO-VAXOM CONCENTRATION

Fig.2. lmmunomodulation of direct allergic autocytotoxicity (ACT) by bacterial extracts among f ifteen patients with bronr;h-
ial asthma sensitive to cow's milk. wheal or corn. Results expressed as mean and S.E.M. Statistically signrf icant dil-
ferences were demonstrated between the concentration of 10 10 mg/ml and 10 1{) mg/ml.
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dependent allergic autocytotoxicity (ACI) assays5'6.
We found that such a preparation has tremendous va-
lidity in the inhibiton of these reactionse as shown in
figures 2 and 3.

WHEAT

SERUM B
n=8

p < 0.001 (1010.101

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 diff icult to establish which cel-
ls initiate this event. However, it is well established
that eosinophils play a very crucial role in this
system l'1 1 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.

lnterestingly enough, these processes are very well
controlled in vitro by lyophilized bacterial extractse.
Using our technique it seems most probable that lyo-
philized bacterial extracts are extremely helpful in
controlling allergic inf lammation and anaphylactic in-
jury. Therefore, we would like to postulate that lyophi-
lized bacterial extracts decrease circulating lgE 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 inf lammation5 6 e.

PodlesKi W.K.: Autoreactive eosinophils associated with
spontaneous autocytotoxicity in bronchial asthma.
Agents and Action 1988. 24:20.25.
Podleski W.K.: lmmunomodulation ot allergic autocyto-
toxicity (spACT) in bronchial asthma associated with
food hypersensitivity. lnt. J. lmmunopharmac. 1gg1,
8:433-436.
Podleski W.K.: Broncho-Vaxom and spontaneous aller-
gic autocytotoxicity (spACT) in bronchial asthma asso-
ciated with food hypersensitivity. tnt. J. lmmunophar-
mac. 1986. B:433.436.
Podleski W.K., Panaszek B.A., Schmidt J.L. and Burns
R.B.: Inhibition of eosinophils degranulation by ketoti-,
fen in a patient with milk allergy, manifested as bronchial
asthma - an electron microscopic study. Agents & Actions
1984,15:177-181.

1oe
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Fig.3. lmmunomodulation 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 10-10 mg/ml and 10-7
mg/ml.

On' tne contrary, however, the lyophilized bacterial
extracts did not inhibit the spontaneous ACT10. This
Iast 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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Arolto pt\uo rt r qg qAAe py t Knq
quroKurrctporolrxornrqq oe FpoyxtKo ooOtrto

pe p,KpoBrotco aKXUAioltoro

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

Et>ArorH

H noOoQuorotroyio rou Bpoyltro0 doOprotog e(vot
nol,rinlorrl ror o16gq 6ev 6Xet yivet ntr4ptrlg Korovorl-
rq. EXer xoOreporOe[ tdlpo n],rlov 6rt n Qleygovq eivoL

Htrrorv6grAo Movox0rropo

flopoyovrog
6xluo4g
roropivqg

I;[yo 1. BooLxo( MqXovtopoI A],Lepyrx<irv OAeygovciv

11 xupro otr[o r4g on6epo[r1g rrov oepoeopotv o6rbv
oro Bpoylrx6 oo0prol. H o[eio eleypovn lopoxrqpr-
(erot on6 e(idpalo4 nporeivdlv nLooporog xqt on6
6rf10r1o4 ou6erep6qLl,orv. Ie ovr[0eor1 Ue our6, ro Xo-
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poKrrlprorrKd rrlg Xp6vroq QIeypovflg eivdt q nuxvrl
6Lr10rlon iepQoxurropov Kor ;ror<poqoyorv. To rlolot-
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Elvot en[or1g ovoyvoproU6vo 6rL ro rpoerKd o],trep-
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KeKprUU6vo r(,)v n(l)orv6orl(t)v Ue rnv rqpegpoon no-
Luxuttoprrtilv Unxovrop6v rou odrlyo0v orrlv extruorl
;reroBrBoorrilv, nou t(vor uneueuvot yto ro oupnrdlgo-
To oro ovonvtuortK6 oriorr1po1l.

Or Boorxoi p4Xovro;ro( nou epnA6xovror orqv oA-
Aepyrxrl QAeypovrl erKovoypoQo0vror oro oxnpq 1.

E6ril xoL Liyo 1p6vro, npoono04ooge vo ovonr[-
(oupe pLo 960o6o 6repe0vr1o4g rou p6Aou rov Aeu-
xtilv orpooqorpirov (WBC) orqv np6rArlorl BpoyXrxo0
doO;rorog oXertxo0 pe rrlv rpoqrxrl oi,Aepyio3'a'5'6'7.

H ovdLuoq rqg oLtrepyrx4g outoxurroporofrr6r4-
rog (ACT) e[vor Uro in vitro relvLxrl nou poq 6[ver rq
6uvot6rrlro vo pL6noupre rtg ovrr6pdoerq rov treuxdlv
oruooQorpi(l)v (WBC) rrov oooevdlv o<poti ourd err(I)o-
o0ouv eK rtrlv npor6pov pre otrtrepyroyovo. H ovdtruo4
out4 ovtLororle[ pe qv np6otrqQ4 on6 ro o16;ro rpo-
QLxrirv ovrry6vtov on6 ooOeve[g Ue uflepruoroO4oio
oto rp6qtpo.

Ot ovrt6pdoetg ACT prnopo0v vo 6rotpeOo0v ovdAo-
yo Ue ro ntltq ouUreptQ6povror ro WBC xord r1v ono-
o[vOeor1 rouq oe 3 xorqyopieg:

1) AMEZH ACT

Orov 4 opeorl 6x0eoq WBC rrov ooOev<ilv oro rpo-
Qrxo ovrry6vo nou euqroOqronoro0v (ordpt, r<otropno-
xr, r'1 yotro rrlg oyetrd6og) o6qyei oulv our6truoq
roug5.

2\ ACT nOY E=APTATA\ AnO TA ANTTZQMATA

Autq q ovi[6poo4 e[voL enioqg yv<ootr1 Kor orq
ovrrooUoro-e(oprcopevq, cell-mediated - xurroporo-
(rr6rqto (ADCC) 6nou ro WBC onoouvr[0evror pr6vo
orov ro rpoQtx6 ovrryovo nou euoroenronorei ouv-
6uo(eror Ue ouyKeKprl-ulvo ovr(oopo prioo on6 roug
Fc unodoXeiq rrlq KUrroprxrlg preprBpdv496.

3) AYTOMATH ACT

Ze ourrl qv ovr(6poor1 ro WBC rcov oo0evdlv otro-
ouvr(Oevror our6poro Ue Qorvopevrx1 onouoio rou
euoro0rlronoLo0 ovrry6vou q ovuodlpotog (5)\)retqrl
priming effect) np@ropxlKoU onoteA6olloroq oro
WBC). Aur6 to rporv6pevo 6rltrcirver rrlv unop[q ev6g
(eXoptorou ovoooftorr]r[xo0 6rrr0ou Ue unepeuot-
o0qoio dpeoou rUnou nou nr0ov6v vo ouv66etot pe
rrlv ouroevepyonolqoq rnq Kurroptxnq UeUppdvnq
nopoxdntovtog ovr16pdoerq rov lgE uno6oX6ov Kor
xoroArlyovroq oe KUrroprx6 0ovoro7.8.

Me Aiyo AoyLo, n ACT e[vot puo teXvLxtl nou prog 6i-
vet t4 6uvor6rqro vo getpo0;re rov KurroptK6 0dvoto
(WBC) rdror on6 6ro<poperrx6g ouvorlxeg rot vo e(1-
yorige to poAo rou orrlv otrtrepytr<4 Qtreypovrl

Avooopu0yroq ye prKpoprox6 ex;luAioyoro

Or nopoyovteq Ue Kurropoflpoorortutrr<1 11 ovooo-
pu0prLortxrl 6poorrlpr6rqro 0o nptlner vo e[vor Trpo-
ropXrrrlg or1;rooiog orqv np6A4rgrl 16rorcov Kurropr-
xtilv BAoprbv Kclr orrlv ovrrperdrnroq tou BpoyXtxoU d-
o0prorog. H Epeuvo oe out6 rov rop6o 61et o64yqoet
orrlv ex1utrtor1 ono prxp6Bro xoOopcilv xor truoQrAo-
norrlg6vrov xtroopdrov lrop[g ev6oto[iveg nou nept6-
Xouv urllltrn ovooonot6 6poorrlpr6rrlro ge noA0 lopq-
A69 ovrtyovu<69 t6r6rrlreq nou ro dtor<p[vouv qn6
ou;rBorrrd eprpotrto.

Aev gog xdver 6rn}q[n n 0nop€n prog o1.ro16111ro9
pero[[ rtr-lv ovrLy6vov Kor ro.lv prxpoprox<irv exXul,r-
o;rotcov, eQooov ro 1-roproxo ouotottxo noAtrrilv er-
onveop6v<ov xot npooAoprpovopevorv on6 ro or6go
ovrry6vrov nou npoxotrofv epqdvrorl peio:or1g rou e0-
pouq rtov 9p6yX<rrv oro BpoyXrx6 doO;ro pnoporiv vo
nopouordoouv nop6;roro ;roptoxrl uno6opr12. Mro 15-
roLo like-to-like nep(ntoorl 6rlproupyei 6vov notr0 o-

% ANA:TON H rAAA ATENAAO:
n=9

p < o.o5 (1010-104)100

1010 1Oe 108

:YTKENTPO>I> TOY BRONCHO.VAXOM (mg/mt)

I1[po 2. Avooop00;rLor1 dgeorlg oil\epytx4g outoro{rx6t4tog (ACT) on6 prxpoBroxd exXu},iopoto oe 6er<on6vre oogeveig ge
BpoYXLx6 doOpo, euo[o04toug oto oyel,o6[oLo ydtro, ro ordpr r1 ro xotropn6xL. To onorel6ogoto Xopoxtqp(or4xov
;t6tpto r1 S.E.M- Bp60qKov orortonKd orlpovrrx6g 6roqop6g pero{rj 14g ouyxdvrp<oor1g 10 - 10 mg/ml xor I0 -8 mg/ml.
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Arl0oqovrl rp6no Oepone(og oi,i,epy r xci:v ovtr6 pdoe-
(DV oro Bpoyxrx6 doO;ro 6nou ro poxrqpror<d exluAi-
oUoro ouvoyrovf(ovror yro vo epno6loouv onoretre-
optour<d ro QleyUov66l x0rropo or rurroprxo[ uno-
6oXeig, npoAoBo(vovrog 6ror pto oerpd 0rt6 eleyUo-
vtilderg ovrr6pdoerg nou e(voL yvrrlor6 6tr nporo),o0v
enero66ro o(6o9 ppoyXrxo0 doOgorog.

llerpoporr x6 onorel6o;roro

Itrg ovotr0oerg (ACT) r;g dpeoqg Kor rrlq oAAepyr-
r4g ouroxurroporo(rx6rnrqq nou efoprdror on{ ro
ovttorilporo Xprlorgonor404r<e nopooxe0oopo nou
nepreiXe AuoQrAonorqp6vo ;rLr<poproxd exluA[oporo
(nou nponA0qv qn6: ALpoQLAo ypinnq, Arntr6xor<xo
nveupoviog, Klebsiella nveuprovlog, Klebsiella o(or-
vog, Iroqul,6rorro Xpuo[(ovro, l-1uoyevrl orpenr6-
KoKKo, Zrpent6xoxxo npoorv[(ovro, Koroppoixr;
Neloo6pro5,6. Bprlxoge 6u 6vo rdroro nopoore0oopro
no((er onoudoio p6tro orov neproprop6 rov ovrr6pd-
oeov our6ve, 6nog qoiveror orq oxigoro 2 r<or 3.

:TAPI
OPOE B
n=8

p < o.oot (1oro.1o1

'l oB 'l 07

:YTKENTPO:ll TOY BRONCHO.VAXOM (mgrml)

IXrUo i. Avooop00;rror1 rrlg oAAepyLxrlg ourorofrxdtqrog
on6 grxpoBroxd exxutrlouqrq e€qpr6uevrlg on6
ro ovtrorirgoto (ACT) oe oxtci <puorotroyLxd dtopo
pte unop[r1 ouyxexptpr6vou ovtrorillloroq Kqr ovrt-
y6vou (oyel,o6loro ydl,o, otdpQ. To onorel,6opo-
to Xopoxtqp(orlKov rog p6rpro Kqr S.E.M. Bp60q-
Kclv orclrrorrKd orlpovrrx6g 6roQop6q peto[[ trlg
ouyx6vtpoorlg 1010 rirg/ml xor 10-7 mg/ml.

Avri0ero, ro AuoQri,onorrlUevo puxpoproxd ex1utrC
oporo 6ev nopeprn66roov rrlv our6gorrl ACT10.

H reAeuroio ourrl nep(nroorl, nou e[vot olettrd
ondvro, e(vor xoro ndoo nr0ov6r4ro 6eurepe0ovroq
grllovro;16g rutroprxqg evepyono[r1o4g oullger6Xov-
roq orov ovoquioxrrx6 rpougorrog6 nou BAdnrer to
ppoyXrx6 66vrpo. AuU n ogd6o oo0evdrv prdtrtrov 6ev
ovtonoxp(veror orrl 0epone(o ge truo<pAonorqp6vo pr-
kpoproxd exXui,(o;roro.
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Ilrog oupneprrp6povror r6roro plxpoproxd
ex;lutrioporo;

EXer nA6ov xoOrepo0e[ 6rL ro pur<poBroxo exluA(-
ogoro nou XopnyoUvtoL on6 to o16pro 6rov eLo6pXov-
ror orov yoorpevreprx6 BAevvoy6vo uptevo uqlorov-
ror ene(epyooio on6 rqg t-louepereg ntrdreg (treg<poet-

dnq ror6q nou ouv66eror Ue ro 6.wepo rl GALT) 6nou
enevepyotjv oro UoKpoQdyo xor 6evrptxd xtrropo
nou nrlyoivouv oro AeU0oEi6ro ylo vo evepyonorq-
oouv ro runopo T xoL B. Merd on',our6, ourd ro ovo-
ooouvoyovrotrxd xUrropo, Ue rrl oerpd rouq, 0o oQn-
oouv ro trepqo(idro ;.16oo rou pe((ovog OropoxLxori
nopou oe onopoKpuotrr6voug trepqoerdeig roro0g
orov nve0povo (iepQoer6lg nou ouv66eror Ue rouq
9p6VXouq n BALT) 6nou oro en[nedo rou muco-aliary
ouor4protog frpooQ6pouv ovooio fipoq ro no0oy6vo
olrro rqg ovoTrvtuorrKng o6ou.

I1otrro

H oAAepyrrq ouroKurroporoftxotqto elvor qorv6-
pevo no),uxuroprxrlg npodAeuoqg ror 6xpooqg. Ev-
rourorg, o Odvorog orrlv clvooonor4rrr4 ovr[6pooq e[-
vot orevd ouvdedep6voq Ue rov xurroprx6 0dvoro
oro nveuUovtx6 nop6yXuUo Kor oro ent0r1l,Lox6 9poV-
Ytxo ArvrOo Ie out6 to oqpe[o eivot 60oxotro vo Ko-
Ooptorei noto x0tropo onoteAoUv rqv opXrl ouro0
rou yeyovorog. l'ldvrolg, 61et ono6er10e( ntr6ov orL ro
qoorv6grl,o nqi(ouv xp[oLpro poLo peoo oe our6 ro
o0or41-ro1 11'8.

l-lpog ro nop6v, oro nro nr0ovo oevdpro oAlepyr-
xqg ourotofrx6rqtog outrrnepilopBdveror pto oetpd
on6 ouprBdvro Kor ouyxerptpr6vo 6xi,uo4 rou nopd-
yovro nou evepyonort[ ro orponerdtrro, rrlq nporop-
1Lrr1g Boorrrlg nporte[v4g Kor rrlq toropivqg rou npo-
r<oAouv pe[coor1 rou e0poug trov Bp6ylrov rot BtrdB4
orn enr0ql,tord rUrropo rrov Bp6yXrrlv, Kordoroorl
nou 6Xer ouXv6roro noporrlpq0e( oe ooOeve[g nou
nooXouv on6 BpoyXrr<6 oo0go.

Aurrlg or 6ro6rroo[eg, nou nopouoto(ouv oprer6
ev6toQrlpov, eA6yXovror noirj xol,d in vitro Ue Auoqr-
i,onorlpr6vo ;rrr<popror<d exXutrio;roroe. Xpqorl-ro-
norcilvrog rr1 6rrq gog reXvrxrl qoivetor notru nr0ov6
ro Auo<pLtronorrlp6vo prrr<poproxd ex1ul,[oporo vo e[-
vor e[otperrr<d enrBo4OqrrKd orov eleyxo rcov o],Aep-
yLrdlv qtreypov6v Kor rou ovoQutroKrrKo0 rpouUqrr-
o;ro0. Enop6v@q, eo 06troupe vo 6rorundlooupe 6rr to
i,uoQrAonorrlprevo prrxpoproxo erXutr[oporo gerrivouv
rqv lgE nou xuxAoqopei oro oipo rotv oo0ev<iv, egno-
6i(ouv t4v 6r<Auoq toroprivlg oro KoKKrord rorroxrir-
ropq Kor epno6i(ouv rrlv dgeo4 Kor clvrrooUoro-
e[oprci.lpevr1 otrAepyrrrl ouroKUrroporofrxorrlro nou
onoreAe( otrAepyrxq Qtreypovrl xdnorog Uopenq5'6,e.

PodleskiW.K.: Cytodestructive mechanisms provo-
ked by lymphocytes. A/'n. J. Med.1976, 61;1-8.
Podleski W.K.: Anaphylactic injury- a process of pro
grammed regulation: Ann. Allergy 1977, 39:263-265.
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MeroBoAfg rng ovonveuortKng Ae,roupyioq
Kqro rn xopnynon oz oe oppooroug pe xpovtcl

o tr o Q p o xn x4 nv e u Lt ov ono 0 e ru

E. AqoxoAonouAou*, E. BAayoytavvqq* *

EI:ATOTH

To oEuy6vo e(vqt notr0rLpo (QdpUoKoD Kot 6xet rtq
ev6ei[erg rou, rn 6ooo],oy[o rou Kot ttg nopev6pyer6g
rou. Iq;.rovttrrl tpo1on66r1 otrlv oventq0l,oxrn Xopn-
yr1orl rou onotei,e( n ori€non tqg preptr4g nieoqg tou
6tofer6iou tou dvOporo oro oprnptor6 o(;ro (PaCO2),

r6ro(repo oroug oppcirorouq Ue o[e[o ovonveuortrrl ove-
ndpxero oe 66oqog lp6vrog onoQpoKrtKrlg nveugovo-
ndOetog. O 6poq "etreYx6gevrl o(uyovo0epone[o"
nporoegqov(o0r1xe otrl ptBtrtoypoq[o nptv 50 nepG
nou 1p6vto1, evcb ot x[v6uvot tnq Xalpig neptopto;roJg
Xoprlynonq O2 e(Xov 11611 entgrlpovOe[ on6 rov Halda-
ne ro 1917.

Iq petr6rq ourq entXetpe[rot pto ovoox6nloq tov
peroBoAtlv rnq ovoTrveuotrxrlg l,ettoupyiog Ue rn Xo-
pnynon O2 xot rtov Unxovtol.ttilv oroug onoioug oqe[-
l,eror 11 o0€non trlg PaCO2 ot ono[ot entypollportxd e(-

vol.:
1)Ynooeptopr6g on6 tqv eidttcoon rrlq ovoflveuort-

xrlg cirorlg efotr(og rnq q0Enonq qq Ueptxnq n[eo1g
rou 02 oro oprnptor6 o(po,

. 2) Ent6eivoon rnq oX6orlg oeptogorj-ot1-tdtoloqg
(V/Q) I6yco o) xotdl,uoqg qg uno[uyovotptxrlg oy-
yeroo0onoons, B) o0Enonq rnq optrlproqtreBrxrlg ovd-

urEnq (Shunt), 3) Anoretr6opo Haldane.

Mero Bol5q rrlq euotoOrloiog
rou ovonveuortxo0 x6vrpou

Itoug ooOeve[g pre onoQpoKrtKq nveugovond0eto
(XAl-l) r<or ovorvtuortKl ovendpxeto 11 etonvorl o6po
Ue utlnArt ouyx6vrpoloq O2 o6r1ye[ oe geydtr4 unepKo-
nv[o xor oE6coon. H odpn eqnYnon rou Qotvop6vou
oqp((erot otrlv eup6trtg 6to6e6opr6vr1 un60eor1 6rt 4
i,erroupy[o r1g ovonvorlq orouq oppcirotoug UE Xp6-
vro ovonveuotrxrl ovendpxeto pu0pti(etot rup(tog on6
rlv euoro0rlo[o rov neptQeptK6v X4;.retounodoX6cov
otqv unof(o2. Otov to ep60to;ro rrlg uno[(og xorotru-
0e( pre rq Xopnynon O2, r6te nopouotd(etot unooept-

* B- llveupovoAoytxrl KAtvtxr1 Noo. "f . flonowxoAoou",
@eolvix4.
""llogoAoytxt1 KArvtx4 Noo. oAy. llo,Aoq", Oeolvixrl.
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opr6g r<or orlpovrtxrl unepronv(o. l-ro vo roxuer rl Tro-
pondvco un60eoq np6neL rK rov npor6ptov vo 6eX-
Ooupe 6rr q euoroO4oio or4v uno[io ro:v oo0evcbv ou-
rdlv e[vor quotoAoyrxrl.

H oxp(Bero qg exr[;u1onq rnq ovonveuorrK4g r<ot

veupol.ruu<r1g ondvrrloqg orrlv uTrepKonvio r1 orrlv u-
no[uyovorp(o orouq ooOeve(g pe XAI-l neprop[(eror o-
n6 rq prlXovrxq 6uonpoyio tqg ovoflveuor.Knq ou-
oxeu1g. C)or6oo, on6 pro olerrr<r1 petr6rq3 nou 6yrve
oe d0o opddeg ooOevdlv pe nop6goreg gqXovrx6g r-

drorqreg ro.lv nveup6vcov ([1[vor<og 1), npox6nrer 6rr
or ooOeveig Ue ovoflveuorrrrl ovendpreto 61ouv e],or-
rcol.uivq euoroO4o[o otqv uno[[o oe oX6or1 Ue rouq o-
oOeve[g nou 6rorqpo0v rxovonorqrrrd en(ne6o qe-
pirov o(gorog. Enioqg oe oo0eve(g pe XAI-I 6ev 6ront-
or604re rop[o ouoX6rrorl rnq 6to0opdq qg PaCO2
(APaCOr) nprv Kor prerd qv eronvorl 90% 02 yro 15 tre-
ntd pe rrlv ovorrveuorrxrl r1 veupogurrrl ondwrlorl
orqv uno[[o q unepxonv(oa. Oo(veror 6protg 6rr npdy-
potr undpler pro Korooroln rnq ovqnveuorrKnq 6onq
ge q loprlylorl Oz 6ncog ono6erxvUerqr on6 rlv e-
l,drroorl rrlg g6oqg eronveuorrKns pons rot rqg P6,1

(oroportrrl nieorl on6qpo€nq)5. (l-livoxog 2).
H ovol,oyu<o peyotr0repq e).orrcoo1 rng Ps,1 oe

oX6oq ge u1 96o11 rroTrveuorrKn pon 6e(Xver 6rr ge u1

Xopnynon rou 02 etrorrc0veroL 1 6poorrr<4 eroflveu-
orrxq ovt(oroon (Po,/(Vr/T)o r<or e(vor ougpotrl ge r4v
ei,orrc,:oq rr;g ovr(orooqq rov oepoQ6pov nou pp6-
0qre 6rr nporoi,e[ror xord r4v o{uyovo0epone[o oe
ooOevefg pre XAI17.

To ovonveuortx6 x6vrpo 61er rrlv rrov6rrlTo vo
npooopp6(eror UoKponp60eo;.ro orrg ouv0rlxeg, 16oo
rou e[oreptro0 6oo Kor rou (rooreprKo0, neprpdtr-
iovrog, 6ro1 6ore vo 6rorlpe(ror 1 ofeoBootr4 roop-
pon(o oto entrpentd yro rn (or1 6pro, Xtop(g vo yive-
roL onordArl ev6pyerog. E(vor yvrrror6 6rL ro dropro
nou (ouv oe preydl,o utp6gerpos, ro0<ilg r<ot not6rdpe
ouyyeveig xuovcotrxSg xop6Lond0eregs, 6Xouv el,or-
trog5v4 euoroOrlo(o or4v unof[o. EXer 6ronroro:0e[ 6rt
gerd r4v enrruXrl Xerpoupytr4 onorqrdo-roon rnq
ouyyevo[g xopdrondOerqq rl ovoTrveuorrrrl ondvrqorl
oqv uno((o oufdveror xor enov6pleror oro Quorotro-
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llivoxog 1. H ovonveuortr<n (AV 
=r 

(or vtupoUU rKrl (APo r) onovrrlorl ornv un€pKonv(o xot uno([o ooOevdrv ;re
XAI-1. Opd6o l: ooOeveig UE ovonvtuorLxl ovenopxeLo. Opro6o ll: oo0eveig Ue rKovonornrrxd en(nedo orp[c,lv
oigotog3.

avEiaPAco2 aPo,r/aPAco2
(Umin/mmHg) (cmHrO/mmHg)

aVE/asuo2
(L/min/%)

aPo.l/asao2
(cm{20lo/ol

OMAAA I

(PO2= 50+2)

OMAAA II
(PO2= 67+5)
-P

o,il+0,37

0,98 + 0,50

0,01

0.38 t 0,25

0,55 t 0.35

NS

0,1 2 + 0,80

0,29 + 0,20

0,05

0,07 + 0,06

0,21 + 0,20

0,05

* Wilcoxon test

Ilivoxog 2. To odpto oiprc::l * -eor etonvtuotLxq porl (Vr/Tt) Kot q oroporLxrl nreoq onoepo(nq (P0.1) oe o-
o0evelg ge Xf n xot oEsic :. :: . e u orLxl ovenopxero Kor oe Quoroloyrxo oro;ro nprv Kqr Usro Xoprlynol 02
Yro 3U Arnrq',.

Pa 02
lmmHg)

PaCO2
(mmHg) (ml/sec)

P0,.,

(cmHrO)

A:OENEI:
oru. o6poq
5 lt/min 02

oY:ton oTtKot
oru. odpoq
5 lt/min O,

38+ 1

120+ 13

81 +4
225+ Z0

563 + 38
498+ 32

484+ 47
479+ 40

8,3 + 0,8
4,9 + 97

1,7 !0,2
1,8 + 0,2

61 +2
691 3

38+1
37+1

yrKd 6prorc. Aw(0ero, oTouq oo0eveiq Ue XAn, perd
6pqv4 0epone(o Ue 24opn rl 126pq Arlqn Ozn eAorro-
p6v4 ondwqorl orrlv uflo[(o, 6ev BeAn6veror evd) n o-
ndvrnon orlv ufiepronv(o el,ortilveror oov onor6Ae-
oUo rov uqJnlor6pov eilrn66<ov rnq PaCO2 xord rqv
nep(o6o rrlq erpone(oq11.

MeropoA6g rou oeptopo0, rrlq orydrtooqq
Kor r4q ueroqf rouq ox6onq

Ito nro onAolornU6vo Aerroupyrxd pow6Ao rou
nve0Uovo 11 PaCO2 6Xet oX6oq ovdAoyrl pe ro ropo-
y6Uevo CO2 OCO, Kor clvrrorp6errlg ovdtroyrl pe ro
Kuq.,efu6rK6 qeproU6 po1 O4l.

Vco,
Fdvc= -----;-.VA

r1 nro ovoAurrxd

PaCO2=
icor'

T=1t./r,vr)

6nou Vs o rrveuUovrK6g oeprop6g xor Vp/V1 4 oxSon
QuoroAoyrxoti vexpo0 X6pou ilpoq ovonve6gevo 6y-
Ko. :rov nopovogoorrl qg e[(ooonq qurnq unopXer
our6g xoO'qur6g o oeprop6g nou nol,l,ontroord(eror
oe Uro nopdprerpo nou r<o0op((er rov xueetrrdrx6 oepr-
oU6, efoprdror 6Uc,rq qn6 rn ox6orl oeproUorl-
orpdrooqg (V/Q).

H nopoyrrryq CO2 yro 6vq 6e6opr6vo ovonveuorrx6
nnl[Ko oxoAou0ei q ypo;rpux4 oX6o1 nou nopouord-
(er 1 rorovdAoon 02 ue rov oeprou6. Aqtro6t'1 eAor-

ro0gevo rou oepropo0 eAoncilveror q xurovd),trloq O2
Kor rl Tropoyoyn CO2.

O Aubier Kqr or ouvepydreg rou12 petrSrrloov rrq Ue-
ropoA6q rou oeproUo0 oe ooOeve(g pte XAI-I xor o(e[o
ovonveuorrKq ovendprero orrl 6rdpxeto 1Sl,enrqg Xo-
pnynonq 02. l-lopor4pqoov Uro o4govrtrrl nrcboq rou
VE rord 18% gero[0 rou np6rou xot 6eUtepou ],e-
nrori xor or4 ouv6Xero gto npoo6eurrxrl o0{r1or1 xor
oroOepono(qon rou V6 oro 93% rou opXrxo0 oro 12o
trenr6 (IX. 1).1-1op6;roro rlrov 11 e€etrr[n rotv enLp6-
pouq nopog6rpov rou oepropori 64tr. rou V1 ror 14g o-
vonveuotrxrlg ou1v6r4tog. Iq peA6rrl ourrl 11 retrtr<r1
etrdtro:oq rou oepropori xord 7% oQeiAovrov r<up(trlg
oe gio eidrtoo4 rou V1 rord 18 ml rqr ouvodefovrov
on6 o0(r1or1 rrlg PaCO2 xord 23mmHg xoL o0{r1o4 rrlg
oX6o4g Vp/V1 xotd 0,05 (Iitvorog 3). To epdrrrlgo ov q-

1.urpr1 ourf eiortoton rou oeptouou rlrov t1<ov4 vo
npoxoA6oer rnv roporrlp4Oe(oo oUEnon qg PaCO2
eivor 6rioxoi,o vo onovrrl0ei. floitroi ouyypoee(q
npoBdtrtrouv rrg getopoLrlg rou V/Q, 6ncog e6cb ovrr-
xorontp[(ovror on6 rqv o6[qo4 rou Vp/Vn oov rov
x0pto noOoyeverrxo gqXovro;r6 r4g orj[qo4q rnq
PaCO12,13. Qor6oo q epprqve(o rcrrv onoreleopdrtov
ourlg xor dAArov nop6prouov epyootrilv e(vor npoBl,4-
1.rortx4 yror( pe rq pre0o6o flou XpnorUonore[ror (ent-
or6pto, prvon(eorpo np6oeeroq vexp6g Xcirpog) prero-

BdAtrerqr ro govr6Lo rrlg ovonvorlg1a,r5. En[oqg npo-
BtrnUorrr<rt e(vor q epprlvefo rcov ;reropotrcilv rou qu-
oroi,oyrxori vexpori Xcipou 6rov ouyXp6vcog preroBdA-
i,eror xqr o ovonveu5prevog 6yxog16. T6trog, 6ev np6-
net vo Ar;o;rove[roL 4 unepBotrrxq oX6oq rqg PaCO2 1.re

rov xur.peAr6rx6 oeprol.ro,ge ouv6nero ;uxp,q nr6oq rou
xutl.reArdrxor! oeproproU vo npoxolei orl;rhvrrxrl oU[r1-
on rnq PaCO217.
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Ev6ogA6pro 13NIlivoxog 3. Or trp6g r<ov nopop6rpov rou oepro;roU trlg
PaCO, xor qg o16oqg Vp/V, nprv xor petd tr1 Xopt'lyrloq O,
xor or en( rorg % getopo)\69 roug oroug ooOevelg nou petre-
rr104xov on6 rov Aubierl .

A6pog O[uy6vo %;reropol,r1

PaGO, (mmHg)
Vg (Umin)
f (ovonvorl/min)
V1(ml)
VdVr

65 88 +35
10,2 9,5 - 7
32 31 -3341 323 - 6
77 82 +6 ---/

A. ArFooQ. a6poq

\+/

B. O[uy6vo

051015
XPONOI (min)

Iy4yo 1. H e(6trrlr1 rou oeprogo0 (Vd or4 6rdpxeto rrlg
Xopnynolq 02 oe 22 qoeeve(q Ue XAn Kor o-
feio ovonveuotrxrl ovendpxerol2.

l-ro vo undpxer oU[1o1rnq oxeonq Vp/V1np6ner vo
ouqnee( o i,6yog V/Q. E(vor yvoor6 6rr yto orqeep6
oeprop6 4 onopotrrl rou CO2 elorrd)veror npoodeurr-
xd 6oo n ox6on V/Q y[veror geyoA0repn rnq Uovddqq
pe onor6treopo rnv o6[4o4 rnq rprxoetdoxur]reAr6r-
Knq orooopdg COr16. Iqv o0[qoq rou V/Q ougpdtr-
Aouv drdQopor UnxovroUof. O enrxpor6orepog, ori1.r-

Qtovo Ur roAAoUq epeuvrlr6q, e(vor 6rr Ue rn Xopnyn-
on 02 oiperor n oyyerooOonoon orrg neproX6q Ue Xo-
prqtrr1 nieorl Oz EX. 2)12 xor 6tor ;reyoArirepo pr6pog rou-
xopdroxori 6yxou no^Uoo orp6Qeror npoq flq nepro-
X6g our6,q, ev6 rlorr6verot rl orpdralorl our6v ftou
e(Xov 46q lKovonotrlnK6 oeprop6, pe onor6l,eogo rr'1

64proupyio reprox6u pe uqrnl6repo V/Q, 6e6opr6vou
6tr o xqrd l,ent6 6yxoq nqIUoU ;r6ver oro0ep6g 4
gercirveror (perd on6 Xopnynon 02 yro 20 6ro9 30 Ae-
nTd)1e'20.

Exr6g 6;urlg on6 rrlv crvoKorovopn qq orpdrroonq
6ronrordl0rlxe 6Tr ovqKqrov6peror Kqr o oeptop6q nou
otp6qeror oe neptoX6g Ue ndn uqrnlq V/Q21. :uq xu-
qrefu6rK6g (<ilveg pe XqUnIn oxdq V/Q 11 eronvorl o6-
po pe peydtrq nepremrx6ulro 02 ovrrxoOrord npoo-
6eurrxd ro undpXov N2 ge onor6i,eopo or neproX6g
our6g vo epqov((ouv tdo4 o0pnrtooqq, r6ra[tepq 6-
rov ouvundpxsr Kor el,drrtrlo4 tou V122. Me rov rp6no
qur6 enrdervriveror 11 erepoy6vero rrlq Korovopr4g rou
oeprol-rorl, oQoU opddeq KuqreA[dov ougn(nrouv evdr
ou(dvetot o 6yKoq xqr etrorr6veror rl ev6orrx6rrlro
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Iyfyo 2. EXrlportxrl nopdorooq 6rio ovonveuonxrilv 1.ro-
vddrov xot r4g oLgdtroo4q rouq. A. H g(o ovo-
nveuottxrl govd6o 6Xer qtcrll6 oeprop6 L6yro
rrlg ondqpo[qg xor etrorr<og6vr1 orpdroorl tr6-
yo rnq uno(rxr1g oyyerootionooqg. B. Me q
Xopnynon O, 11 oLgdrroon rnq qroqpqyp6vnq
povddog outdvetor pre onot6.l,eopro trlv etror-
torp6yl xd0oporl tou ev6oql,6Bro Xoprlyori ge-
,o, 13P18.

yertovrxrilv Kuqrel[6tov. Edv o otrrx6g xur].re],r6rx5g oe-
pro;r6g nopope(ver oto0ep6g, r6re q ovororovoprl
tou pnope( vo o6rlyrloer oe orj[qorl rou on6 6e{rd
npoq ro oprorepd shunt xor oe o6[r1oq rqg PaCO2
eqorr(oq Inq 6nproupy(og neproXriv pe nol0 uqrnln
oX6or1 V/Q. H nopoprovl rou shunt yto 30-45 trenrd ;re-
rd rq 6roxon4 Xoprlylorlg 02 evoXonore[ror yrq rnv
o0[4oq tqg rptXoer6oKuqrefu6rKng droqopdg 02 oe
oX6oq pe rq nprv on6 u1v o[uyovo0epone(o en[ne6o
(!X. 3)". H ent6eivooq qg uno[uyovorg(og eXet t6ro[-
repn onUoo(o oe oo0evefq rov oflo(trlv q PaCO2 ppi-
oKrror oe noLri xprtrrd en(ne6q.

0 510152025 30354045
Xp6voq (min)

MeroBoi,6g u1g 116o119 tr;.rrjg trrtv PaO, xor
PaCO2 (eK0poopr6v<ov oov ondxtrLorl on6 tLg
oplLx6g r1969) perd tr1 6Loxonq Xoprlyrlorlg 02
60% yto ;.uo rirpo oe 10 ooOeveiq pe XA[1 xor o-
vonveuottxrl ovendpxero pe xotoxpdtrlorl
COr".
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Anor6Aeopo Haldane

Evog dtrtrog nopdyovrog nou ouvreAei orrlv ou(r1-
on rnq PaCO2 otrl drdpxero Xoplynorlq 02 elvor to o.
nor6Aeogo Haldane nou orqp[(erot oro yeyovog orr 11

ovo1Oe[oo orUooQorprv4 6Xer peyoAurepl txov6rqro
on6 rqv o[uorpooqorp(vq vo petoe6per CO2 yro f.iro
6e6o;r6v4 PaCO2, oQ'ev6q yror[ deopreirr ro H + nou
nopdyovror on6 ro oxnUorropo 6Lrrov0poxrxrilv ;16oo
oto epu0pox0rtopo Kqr oQ'etepou yrot( q oQorprvn
rrlg 6Xer rrlv rxov6rrlro vo ouv66erat Ue nspLoo6repo
l.topLo CO2 xot ou{dver o oxnUorroUoq rov xoppo;rr-
6Lrov. To onor6Aeopo Haldane qoiveroL oro vopr6-
ypogpro (>X. 4), rou KorooKeuoo0qxe ge getp4oetg
nou 6ytvov oe xieror6 x0xAro;ro. XpqorponoLdlvrog
p6vo rq getoBotrq SaO2 xoL rrlv opyrxrl PaCO22a.

10 20 30 40 s0 60 70

I14po 4. OL getopoA6g r4g PaCO, oqed6geveg oe pero-
poi,6g rou xopeopro0 rnq orpooqorpivqg (SaO2
%r)24.

Enerdrl 6ptorg ro g6ye0og rou ororeleoporog Hal-
dane efoprdror on6 rqv no.l,rinlorr1 oltrr1tren(ppoon
pero[0 rou poOpro0 rov 6roropoXrilv rou V/Q, qg

E. Dascalopoulou and

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

ouyx6vrporonq rnq orpooqorp[vnq, nq peropoA6q qq
ouyx6vtproons JnS HbO2 pe q Xoprlyqorl 02 Kor rnv
opXrx1 PaCO2, e(vor nol,0 60oxoio vo npodrxoo0e[ o-
n6 rio ontr6 vo;r6ypop1-ro.

Me q Xoprlyqoq Oe ro onor6)\eopo Haldane o' 6vo
uyr6g ovonveuorrr6 o0otrlpo, nou e(vor o0or4po
ovorXr6, nporol,e( gro opXrxq nopo6rxrl oord0ero
or4v PaCO2. Ie nve0goveq 6U@q fiou rcrpouord(ouv
6roropoX6g V/Q Xperd(eror neproo6repoq Xp6vog yro
vo onoKorooro0e( 11 oro0ep6r4ro rou. ouolr1;rorog.
Er6rx6repo orrq reprox6q Ue XoUntr6 V/Q rl oUEnon
rrlq ouyKevrpoonq rou 02 orov xur,Uel,r6rx6 o6po npo-
xoAei peyotrUrep4 orj[4or1 rou SaO2 on' 6rr orlq re-
ptoX6g Ur uUnA6 V/Q 6nou'to o[po e(vot r16q rxovonor-
r;rtxd xopeop5vo. Etor Tr,eproo6repo.CO2 onel,eu0e-
pdlveror otg neproX6q pe XoUntr6 V/Q ong ono(eq e-
ner64 o oepropr6g 6ev ouldvetot ovr[ororXq npoKq-
tre(ror odfloq rou Ku\uetrr6rxori rqr xor' enSKroolv
rou oprnproxo0 CO2 pe onor6treopo rnv o0[r1oq r;g
ouvoArr4g tprXoer6oxuqre.\r6rKnq 6ro0opdq CO2 Kol
rou <puorol,oyrro0 vexpoU Xripou yro ro CO225.

:YMNEPA:MATA

H nporidpXouoa drordpoxn rnq grllovrxrlg . rou
nve0povo no((er o41lovux6 p6l,o orrlv KoroKpdqorl
CO2 xord t4 Xoprly4orl O2. EXer dlJrroore 6ronroro0e(
11 opvqtrr4 ouoX6rrol geto[ri qg FEVI xor APaCO2
xord rqv o[uyovo0eponeio26. IlUovux6 p6lo en(oqq
no[(ouv or 6roropoX6g rou V/Q. Ooo Xopq].6rep1 q
oplrxrl PaCO2 xor uQrll,6repn n opxrKn PaCO2 rov tr-
oOdvrilv, 16oo peyd\0reprl ervor q APaCO227, yeyov6q
nou uno6qArilver 6rr or ooOeve(g pe o[e[o ovorveuon-
x4 ovendprero e(vor ouro( nou napouord(ouv rrl 1re-
yoAUrep4 o0{qo1.

H xorov6rlon rov l.rqXovrol.rrilv nou npoxoAoriv u-
nepronv(o xord tr1v o[uyovoOepone(o 6Xet geydtrr;
xl,tvtxrl oqgooio. Eov 1 o0[r1oq qg PaC.O2 oeeil,eror
xup[rog orqv enrde(voon rnq oX6oqg V/Q r6te n Xpn-
oq pnopei vo npoxotr6oer onp6orlopr; o0(qo4 rou o-
vonveuorrKo0 6pyou rot reLrxd x6noo1 Tov ovofiveu-
orrKov 1.rucilv. Edv 6t-rolq n nopor4pori;revq unepKo-
nv[o oQe[i,etor npdygorr oe etrdrtroorl rou xur{e},t6r-
xori ospro1.ro0, r6re n Xpnon ro:v 6teyeprrxrilv rqg ovo-
nvorlg 0o prnopo0oe vo po1Orloer. M6Xpt orrygrlg or
epeuvrlrSg rou exouv ooxotrn0e( pe ro 05po, 6youv
ooBop6roreg 6rorptrlv(eg. Oo(veror o01600, 611 6tror
or oo0eve(g 6ev onowo0v opror6gopqo orq Xqpqyrlorl
02 xot 6rr 6rorp6pet nooourd 4 ougBotr4 orrlv orl[.qo4
rou CO2 rov 6to<p6prov nopog6rprov rrlq qvqflveuorr-
14g trerroupyiog2s.
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Lung Function Alterations during oxygen therapy
in Chronic Obstructive Pulmonary Disease Patients

E. Vlahoyiannis

been well. known for many years. The increase in
PaCO2 after oxygen therapjy is multifactorial. Oxygen
administration supressbs the respiratory dririe wltn a

MeroBoA[ SaOz(%)
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consequent decrease in both tidal voiume (Vj and brea-
thing f requency. The PaCO2 difference between befo-
re and dfter Oxygen breathing seems to be indepen-
dent of the respiratory senpitivity 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 Vp/V1 ratio in-
duced by oxygen administp.ation is significant, many
investigators believe that tlre main reason for CO2 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 propertie$ of the
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surrounding opened alveolii leads toan increase in the
right to left shunt in some areas and augments the
V/Q radio in others. The Hdldane effect (the increases
ability of reduced Hb in carrinS CO, contributes to
the CO2 rise, at least during the initial period of 02 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 O2 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 benef it if hypoventilation is the main cau-
se.
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Olefo 6uonvo,q enf oo?evoug trte oeloAtrttxo
fpnnro (uornpq

K. MnoAaoxoq, 17. Zton_onouLog

1. t>TOPtKO

Aft[a erc66ou; A0onvorq Enp6S gnXoq
llapoioa v6ooq,: l-lp6xerrot yro ooOevrl dv6po qtrt-

xiog 57 ercbv, pop0 ronvrotrl, nou 6ror<opr(ornKe oro
Noooxope[o Uqq yro 6treyXo o{6ro9 eyxorooroOe[or1g
60onvotog, on6 6rprrlvou r<ord 11 6rdpxero voorli,e(og
rou oe Nooor<opefo Aorpr<odrilv v6orov yro oQ0otrgtr<6
6pnr1to. H 60onvoro dpXroe o[6ro9 qv 71pr6po perd
rqv 6vop[q rlg v6oou rou, enrdervdlvovrov rupicog
orlv rotdr<l,rorl Kor 6ev ovronorp[vovrov oq ppoy-
lodroorol,rrxq oyoyrl nou 6notpve 6tro our6 ro 6rd-
ornpo. Aev ov6Qepe nuper6 4 0ropoxrx6 dtryog.

Aropm6 avopvrTottx6; l-1r0ov1 XotrorUorfrr6o npo
9er(og, lpovio 9poyXin6o on6 Ser(og, nopo6rx6 r-

oXorl.rtx6 eneto66ro npo 4grlvou.
O t xoy eve nx6- xo tvavt x6 toto p t x6 : etreU0epo.

2. OY>IKH E=ETA:H

Aropo oplpetr6g, perp[cog noX0oopx-o, eloQpd 6uo-
nvoir<6, egqovi(er eoldpeg orrlv 6e[rd xpororprrrl xor
unep6qpuo Xri:po xoL qoroQopio. An6 qv e[6toor1

i:trti=i};-:

Erx6vo 1.

rou 06poKo nopouofo(e 6roXuro oUeorep6rtAeupo
ppoyloonoop6 rcor pre(o:oq rou ovonvruorrro0 rgt0u.
p[oprotog otl 6e[rd Bdoq, pe o0ororXo opptr0tqro. A-
n6 ro un6i,orno ouor4poro ou66v ro o[r6Loyo.

3. EPTA:THPIAKA EYPHMATA

Hr 48oh,n 7000, (n 60%, H6, 81, A27, M.M.6), Argo-
nerdl,ro 280.000, AEK 0,50l0, TKE 26, l-ev. o0ptrtv: x.e.
Oup(o 27 MGo/o, fdxlopo 98MG%, Xolepu0p[vr1 0,66,
SGOT 10, SGPT 12, LDH 500, A),xotrrx1 ecooQordon
4,4, l1po:reiveq,7,2, AtrBoupriveg 4,3, Ieorp(veg 2,9, l-
vco6oy6vo 175 (O.T. 200-400), HAexrpoArjreg r<.<p., Hl,e-
Krpo06pnon Aeuxoprdrcov x.<p., HKI- evt6g uov euoro-
troyrxcilv op[cov, Inrpopr6rprlorl 2900, FEVl 1900, TEF
66,1o/o, A6pro o(porog (erooyroynq) POz 60 (oe roroxe-
xArgg6vl 06oq), PCO233, pH 7,44,Manloux(-), Hrrror-
v6Qrtro prvrxorj exxplporog - nru6i<rtv (-), Mayer xo-
npdvtrlv (- ).

Elxovo 2.
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Erx6vo 3.

Errovo 4.

4. ANATNO:H AKTINOTPAOION

Ax/r6g o ooeevrlq epQoviEer ovtlloon rou 6eqro0

nUrOro0pdyuoroq Ue ouEnU5vn xopnul,6qro Kor e^o-
Qpd qyyerqKn epnUoon ornv neprQ6pero rov TrveuUo-
vrxriv ne6iorv. Ie or</rp[o Ocirpoxog oe 06o4 exnvorlg q
ov0qroon rou 11-116roQpdyporog percbveror ev6 xord
rnv oKrrvoox6nrlo4 euqov((eror runrxrl erx6vo nopd-
6o[qg xrvlrrx6rrlrog rou 6efro0 rlpt6toqpdyporog.
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(H oxrrvoypqqio erooytoy1q tou ooOevo0g qo[vetot
orrq etr6veq 1 xot 2).

5. AIAOOPOAIATNO>TI KH KATATA=H

o. A6prq<o;ro - Oyxot peooOtopox[ou.

B. Kopr(vcopro nve0povog Ue 6tn0non rou geoo0topo-
x[ou.

y. Koroduopr6vn I poyxot<1Ar1 (n(eorl trdpuyyo).
6. Yno6toqpoy;rotrrrl outrtroYn.
e. l6ronoOrlg nopdtruorl tou dtoqpdyporoq

or. Iuvo66g nopd)ruoq rou dtoqpdYuoroq xotd r1
6ro6poUn rou 6pnrlro (oorrlpo.

6. NPOTEINOMENOI AIATNO>TIKOI XEIPI:MOI

o. l-1oho1616pog ox/r<69 6Aeylog: (Ax/Qio etooytrly4g
rou oo0evo0g oto Noooxope[o l,otgto6tilv v6otrlv
Eu<. 3).

B. A(ovtrrl rouoypoQ(o 0rirpoxog: (-)
y. BpoyXoox6nnon: (EupnUoto qntog Xp. 9poVX(rt-

6oq).
6. KunopoAoytxSg ntuSl,trlv: 3 t<orlyopiog ll xot 2

xorqyop[og lll. Kurtopo],oytxr1 ppoyXtrdlv exrp['
oe@v: Kornyopio ll.

e. A[ovrrq ropoypoQ[o xottriog: (- )

or. Otoo<poyoor6nqol: (-)
1. Htrextpol.uoypdonUo ptucirv tr:ptrqq (d:vnq: (-),

6LoQpdV[otog (6ev 6Ytve).

n. Ar</x6g 6treyxoq prerd 6;rr1vo: (Eqdletqrn rqg nopd-
6oEnq rrvqrrx6rqtog rou 6e(tod rlpt6toqpdypto-
roq Kor nopotrrovl tltKpnq ov0tpoorlg tou Etr. 4).

7. TENIKH AIATNO>H

Iuvo66g nopdtruoq 6toqpdyporoq oe 6to6popn [n
ouXevrxo0 6pnrlro (oorrlpo.

8. >YZHTH:H

O 6pnrlrog (rr:ortlpog yevtxcirg npooBdtrtret ro ot-
oOqrtxd ve0po otrtrd neptorootqrd xot ot ovr[orotXeg
xrvrlttx6g Uoipeq pnopo0v enforlg vo npooBtrr10o0v. E-

xouv reprypoqe[ oletrxd tr(yeg neptntcitoetg nopotr0-
oeo:q rou DroqpdyUorog orn Ftp/rtoypoqio en( ouXe-
vtxotl 6pnrlrog (toorlpoq rou npooBdtrtret to C3-C5
puetror6prro Ue eEdv0nUo orrlv reptoxrl rou trotptoti xot
rr;g co;rtrrlg (rilvnq.To efotpettx6 orqv nep[ntoorl nou
neptypd<prp<e e(vot 6tt 6ev unrlpXe rov6vq olge[o
npooBotrqg (orire oro0qttr6 o0te rtvrlrtr6) rcov ptuel,o-

roplrov uurd)v. H p6vr1 nop6ptoto nep[ntroo4 nou ppl-
Koue ornv npoorrrl Uoq 9tFAtoypoq[o e(vqt q nep[ntco-
on rov Cramieux ror ouv.1 pre 6pnqto rou Tlpooont-
xori xor nopdAuorl rou 6roQpdyporoq Kor rptKeQdlou
Uu6q. O grlXovro;r6g e[vot dyvtoorog. H nopdtruorl rou
dtoqpdygoroq ornv nep[nrc,:or1 gog ono660rlKe orov
6pnrlro 6r6tr:
o. YnrlpXe lpovtxt1 ouo16ttor1, B. AnortreiorrlKov Ko-
rd ro 6uvot6v dtrtro yvcootd o[tto nou nporo],o0v ulv
nopdtruorl, y. H nopd),uoq on66pope petd 6Unvo (6-

floq ovoQ6peror oro 50% nep(nou-rov neptnrdloeov
14g prBtrroypoQiqq).
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ouAAoyn
Etrtnu perog ott|oreponAeu poq nAeu pnr xt1

(eni peuporoedoug op0Pin6oq)

A.K. MryoA1q, E.B. Mnoupor(r1q, l. llano

1. r>TOPIKO

Ao0evrlg qtrrr<(og 29 et6v pe totoptx6 peuporost-
6o0q opOp(rr6og r1trOe oro voooKope[o yto vo unopAq-
Oei oe eyXe(pr1oq op0ponlootrxnq 6eEto0 roluou. H

xeQotrn rou de(to0 prqpto(ou ooro0 e[Xe unoore( don-
nro v6r<pcoo1 e(orriog rrlg pootxrlg v6oou.

Oor6oo npo 10 rlprepdlv noponotrlOlKe Yto 6vtovo
dtrvoq oto unoydorpto Kot tpo<Dcirdetq epr6toug 6top-
reiog 2-3 npepci:v. T6te npooet60q rot dtryog oro opt-
orep6 rlprr0opdt<to nou entreivovtov pe rtq ovclTlveu-
orrx6g rrvqoetg. A6yto torv otrycitv Kot roJV e146ttr:v 6t6-
KoqJe rrlv Xp6vto oyoYfl rou Ue xoprtroetdrl (peOutro-

npe6vr(oLovrl 4 mgr x 1). O dpptrlotog 6ev oveQepe ru-
pero o),i,d pr6oo oto vooorope[o rot xotd trlv 6tdp-
Krro rou Tlpoeyxetpnrtxo0 etr6y1ou (!) nopouo(ooe'
u{.rr1tr6 nuper6 petd p(youg 39'C. H enSgpootg ove-

Blnen rot 6texopt(o0q orrlv ri'tvtxrl pog.
Atolttx6 avapv4ottx6: Peuporoetdqg opOpirtg on6

Teriog pe yevtKeuU6vrl npoopotrn opOpciloeov Kot

orpoqio gu<bv. l-to rrl peuUorotr6n opOpitLdo rotd
rrlv erooytoyq rou etrdpBove 6tot<[o ltrtrlpox(vr1g 200
mg 1x1 r<ot un60eto tv6oge0oxivng 100 mg 1x1' l-1po

ev6g 6roug dtoyvci:orrlxe oyyet[ttdo prerd on6 Ftotuiq
;ru6g. EtroBe Xpuo6 yto 6vo e(dprr1vo, nou 6Lor6nqxe
e[orriog ;reydtr4g rlootvoQr],iog (Htrlotv6Qttro 50%).
Mero rqv 6toxonrl tou Xpuooti 6troBe roprt(6vr1 oe pt-

xpeg 66oetg pr6Xpt npo 10 rlpepdlv.

2. OYZIKH E=ETA>H

fev. Karaorao4r Ett<6vo nooXovrog (trlXp6r4ro, nu-
pqr69, -6uoqopio, toXurop6io).

Avanveuortxci; E(oQovtorl qvonveuortxo0 tpt0upi'
oporoq 6e(rd, ge(olon ovqTlveuortxoti tl.rt0up(optotog
orrlv oprorepn pdon.

M u o o xeAet t xd: ArpoQio pru dlv dxptrtv' flopoUo p Qto-
rrN6g ol,Aorciloetg dxptov lerpdlv - oi64pto no6oxv41-tt-
xrirv opOpciloeov dpqto' xordpyqo4 rtvfloeov 6e[tdg
xor' roXriov opOpciloerog.

fEf; lntrr1vog tpnloqrlt6g, ovtil6uvog, rlnop oqrnAd-

Qqro. Aeprqo66veg: tUrltroqdlvrot prtrpo( trepqo66veg
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orrg BouBruvrKeq Xtopeg oUQo Kot oqv 6e[td Uooxq-
trroio X<irpo. Kottr(o: Mereopropr6vq, euo(oOr1rrl orqv
n[eor1 6LoXritu:g Xcrlp[g ovrloroo4, qXot evreptxol Qu-
orotroytxo(.

3. EPTA:THPIAKA EYPHMATA

fev. a[parog: Ht 26oh, Hb: 8,8 gr/dl, Aeuxd:
1 1.000/mm 3, (l-1oAu: 54o/o, A6l,t Qo: 23o/o, Hcoorvo: 9 70,

PoB6o: 7o/o, Movo:7%0, Atponet 22O.OOOlmm3, TKE:
120 (1n cbpo), l-ev. O0prov: (-), K:4,1 mEq/lt, Na:135
mEq/lt, Oupio:30 mgidl, Kpeorrv[vq:0,9 mg/dl, SGOT:
20 ;rov., SGPT: 16 pov., Xp6vog npo0poUpivlg: 60%,
anti-DNA: (-), RA-TEST: + + +, CRP: + + + +, C3-
C4:1164, d;reoq COOMBS: (- ), 6UUeon COOMBS: (- ).

Aptorep6 nAeuprtrx6 uyp6: EpnI11po 40.400
xUrr./mm3 (70% l-loLu), Ae[r6 ntreuprrrx6 uvp6: EEi-

6porpro 180 x0n./mm3 IOOZo neUQo) Yneprllo-xopdrog:
Apr<er4 noo6rrlro neptxopdror<ou uypoti, Mantoux: (- ).

tr
lqft
,..:

ffi
Erxovo 1.
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Erxovo 2.

Erx6vo 3.

4. ANATNOZH AKTINOTPAOION

Axrrvoypoe[o 0cbpoxo oU6ooq Uerd rnv spedvron
tou rupero0 (Erx. 1): Kordtrlrpq optorepot ni,eupo-
6toqpoy1rorrro0 Xcopou, ypopgn Ellis-Damoiseau 6e-
Etd.

Ar<rrvoypoeio 0ripoxo npo 3prrlvou (ELx. 2): Kordtrr;.
qrn nleu po6roQpoytlouKrirv Xcilprov dUeo.

5. AIAOOPOAIATNO:TIKH NPO>ETTI:I:

1. E[opoq t1g v6oou ;re ouvo66 notruopoyov(rL6o 4
xor entAo[por[r1.

2. Iqnrrx6g nveupovtx6g e;rpoLeg xor enilo(purlfr1.
3. Korvq Loilrro[q prrxpoBrorpr(o ror onoor4poro (eor(o
ev6oxorAtoxrl;)
4. Ae6rep4 r<oLAoy6vcoo4 xor enilo[;rco[4.
5. TBC. ovo(con0prootg tr6yto ovoooxorooroArlg
5. A6pqo;ro + eleygovn
7. HoorvoQrtrrxrl ntreup(rrg.
8. Koxorl0ero.

6. NPOTEINOMENOI AIATNO>TIKOI XEIPI>MOI

o. Kotri 16pyeto n),euprrrxou uypori: Aep6Bro ;rrxp6pto(- ), Avoep6Bto ;uxp6Bro (Kotrtrrepy40qr<e B. Fragilis),
B-Koch (- ).

B. Epyoor4pror<og 6Aeyloq op.nLeup. uypo0: ooxXo-
po:5mg/dl RA-TEST: + + +, CRP:+ + +, anti- DNA:
(- ), C3-Ca:1/16.
y. Btorl(o une(cor6ro:

l-ldXuvo4 ror Qiey;rovdr6r1 6u104orl on6 i,e;rqoxUr-
ropo Kor noAu;ropeonIpqvo i,euxox0rropo - rprq;roto
QLeypovtirdoug xox x Lrildou g roro ti - eprn uq pro.

6. Brorf io leU0o66vo (op. BouBrovrr<69): Evrovrl ovo-
ootroytr<r'1 6r6yepoq pe nopouo[o rptroy6vcov tre;rqo(t-
6[rov xoL rorroxurtdproo4 Ae;rqox6],nolv. lrorXe[o
eL6rxqg QAeVUovnq r1 xoxoq0elog 6ev oveup50r1oov.

flopela v6oou: Apreootg pero r1v erooycoyrl tou (o4-
ntrxog) roL p61pr rrlv trr1rp4 trov onoretreopor<ov rrrlv
epyoorrlproKrilv e[erdoeov, 6AoBe 6rntrr1 ovtrB(rooq
(oprrvoyiuroo[6q ror qprouvOerrrq nevrr<rAtrivn). Or
nopoxevrrloerg Ocbporo enovoArle04rov perd 2prepo
on6re ro uyp6 4rov eprn04;ro opreorep6nLeupo. Apr-
orep6 ntreuptrrx6 uyp6: 15.000 rurr./mm3 (notru:60%),
Ae(16 ntreuprrrr6 uyp6: 16.000 xUrr./mms (nolu:l2o/o).

Merd r4v ovdnru{q rou B. Fragilis, npoor604r<e
ornv QopUoxeurrxrl oyoyn prerpovr6o(6tr4. Tperg 96-
peg petd rqv npoo0rlrn rrlq Uerpovt6o(6trr1g o oo0e-
vrlg 6ev nopouoio(e xogl.rrd xl,rvrx4 BeAricooq. Avr(0e-
ro eve<pdvtoe ovoup[o rot 6rqnrorcil0rlxe outrtroy4
ornv neprrovoixrl xor}6trlro. Eyrve droxonrl rolv dtr-
trorv qop;rdr<cov exr6g on6 ulv perpov16o(6i,q xor no-
pox6vrqo4 xor,l[og. To oorLrrx6 uypo rlrov e;rnrjqpo
(1 30.000 xur../mm3 nol,u:65 %.

Merd rqv 6roxonrl rtov OopgdKrov o ooOevnq no-
pouofooe oro6roxrl onorordoroon rnq veeprKnq rou
Aerroupy[og. O nuper6g rou ooOevo0g 15 g6peg opy6-
repo uQdenKe xor perd 45 g6peg 4rov on0perog. Iro
6rdoqpo our6 trd;rpove oqev6g pev ovrrB(coon, oee-
r6pou 6e, rou y(vovrov xo0rlpeprv6g erxevorrxdg no-
porevr4oerg 0cilpor<o xot r<orLrdg, <oo6rou ronoOerq-
0r1xov p6vtpeg nopoXete0oetq orov 0cilporo dgeo ror
or4v xori,rd.

Kord r4v 6rdpxero qg voorltreiqq Kot g6Lrg ro en6-
rpeqJe I xordoroorl rou oo0ev4 6yrve epeuvqrrx4 xor-
A[og, nou 66er[e rrlv 0nop[r1 neptoxaltr4r<oer6rxor]
onoorr'1gorog.

Koro rrlv 6[o66 rou o ooOevr]g 4rov onripsrog oe
xo),4 yevrx4 xordoroorl ge: Ht:28,1%, Hb:9,6 gr/dl,
Aeuxd 6.500/mm3 (noiu:65%, treprqo'. 230/0, noorvo:
370, pooeo: 370, ;rovo: 6%), TKE:'15 (11 6po) ror Ro
06por<o pe nolunAeuprn6rxrlg ol,i,ouloerg dUeo (erK. 3).
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7. TENIKH AIATNO:H

Epn04po 0tilpoxo dp<pto xot xotA[og oe 66oqog peu-
poroet6o0g op0p(tr6oq efott(og 6tdtprlorlg rnq oKo'
Arlxoer6o0g onoQIoeorg.

8. >YZHTH>H

Evtir q nl,eup(tt6o oe peuporoet6ft op0p(tt6q oro'
tetre( rqv xotv6reprl entnAoxrl rrlg v6oou on6 roug
nve0poveg (20%) xor 11 ovdntu[rl ntreuptrtxo0 uypo0
ouvovtdrot oe noooot6 3-570, to optqotep6n)\eupo
epnrirlpo Oeope(rot ondvtq entnloxrll' Avoq6petot
otn FrptrroypoQ(o 6rt nt0ov6v entd\6xet rrlv peuUoro-

er6n op0pitr6o efott(oq, e(te petdroeog ttov tontxdlv
ol.ruvrrxtilv prlXovrog6v, e(te oe ouv6uoopt6 pe v6xpto-
oq ev6g unoiine(oxortxo0 oCt6(ou2'3. :tov nopordro
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ooOevrl e(vor rdrq(repo nr0ov6 onupXrl r1g v6oou vo
qnor6l,eoe ro eneto66ro ep6rcov xor dtryoug oro u[o-
ydorpro.

To neproxcoA4xoer6rx6 on6or4go nou Bp60r1xe, 0e-
<ope(ror q eor[o rnq Qleypovnq. H QAeypovr] xor6nrv
enexrdOqxe 6ropr5oou ulg orpolxrlq o6o0 xor rord
ouv6lero roro0 ge onot6treopo opXtxd Uev vo Uero-
rp6ger rqv 11611 undpXouoo nl,euprttxrl ou)\troyr1 opr-
orepd oe epn0qgo, xor6nrv 6e, vo gerotp6Qer or eU-
nOqpo xor rq 6e[rd Kor vo eyxoroodloer epnt4po ror
orrlv neprrovoixrl xoil6rr1to.

Edv n prltrl n1g ox<otrqxoerdo0g onoq0oeoq rirqv
onor6)\eogo enrntroxrlg o(e(og oxcotrrlxoerd(tr6og r1

on6pporo vexportxrlq oyyerirr6oq rou evrdpoua leiXe
6royvtoo0e( oyyerirr6o otov dpprooro), 6ev 6ytve 6u-
vot6 vo 6ronroto0e[.

Jones F.L., Blodgett R.C.: Empyema in rheumatoid ple-
uropulmonary disease. Ann. lntern. Med. 1971,74:665,
Rodnman G.R., Schumacher H.R.: Primer on the Rheu-
matic Diseases. Arthritis Foundation, 8th Edition,
Atlanta GA, 1983.
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cDutrtortcitil?q nAeupfiry uno ovrteupormr\
qY@Yrl

A. feapyiou, @. llpoeorou, A. Maupoltcrrnq, A. Ponrq,
Oup. Avayvotorono0Aou

1. t>TOPtKO

[lp6xertor yro dv6po 4trrx(og 22et6v, o ono[og nprv
on6 4 prlveg voo4Ae0rqr<e oro NNOA, tr6yro oncirAeLog
Bdpou g ( 1 2kg r), n u peur<qg x [vr1or1 g (39' C) vuXreptvtirv
e<pr6ptiroeov, BnXo Enp6 xqr orp6nruoq preydtrrlg no-
o6rrlrog (> 200 ml).

An6 rov xl,rvrx6 Kor epyoorrlptox6 6AeyXo nou 6yr-
ve xord q drdpr<ero qg voorlAe[oq rou r60qxe 11 6rd-
yvtrrorl; evepy6g nveupovrx4 TBC p5oqg 6xrooqg (nrri-
eAo yro b-Koch + ).

O ooOev1g r604re oe ovrrQuUorrr<4 oyoyrl Ue Rif i-
nah 2x1 r<or STR 1x1 , oro ono[o or pdriltror nopouo[o-
(ov euoro01oio. l-lop6perve 20 1p6peq oto Noooro-
pe(o xor e[4l0e ;re r<trtvrxr1 ror oxnvoAoyrxrl petrr(oor1
Kor Ue rr1 o0oroo4 vo nopoxol,ou0e[ror. O ooOevrlg
epX6rov rorrrrd oro e(oreprr<6 rorpe[o ror nopouo[o-
oe xord rrlv nopoKolo00non rou Bel,riroo4. Tov 16-
ropro 1.r4vo qg 0epone[oq rou npoor1tr0e pe nuper6,
0oporrr6 dtryog 6e[rd, ntreuprrrxoU rUnou Kor ovope-
[io. l-ro ro tr6yo our6 eror;X0n ornv x],rvrxr'1 prog.

Zuv49ercg xat rp6noq, (u4q: Konv((et 20 rorydpo
rqv qp6po, 6ev n(vet e(vor dvepyog.

Atoltrxd ovoltv4onx6; l-lopouotd(er xp(oerg enri,q-
qr(oq oil6 12 Xp6vro (Depakin - Gardenal).

flprv on6 4 1p6vro Xerpoupyrl0rlKe yro r<dr<rooq enr-
yovori6og.

Otxoyevetax6 avapv4ortx6: O nor6pog rou e[Xe
TBC nveup6vrov on6 ro 1981. Ayvcooreg or ouvOrp<eg
0epone(og.

2. OY:IKH E=ETA:H

Avonveuoux6 otiot1trta
Enrox6nrlo4: ;rercol-r6vr1 6r<nru[r1 6e[rorj 4ptOcopo-

x(ou
t#qtrd<pqo4: ge(coorl Qov4rrrci:v 6ov4oecov xord 11

6e[ro Bdoq. Merogriv4 6xnru[1 6e[ror] qgr0orpox(ou.
En[xpouorl: o;rptrtrqro oq 6e[rd Bdor1.
Ar<p6oo11: ge(ooq ovoflveuou.Ko0 tfrr0upioporoq

oq 6e(rd Bdor1.
KuxAoQoptxd o0or4trta: KopdroxoI r6vor pu0prrxoi,

oQ0qetq 98/min, An 120/80 mmHg, Kopdrotroyrxrl e{6-
rooq HKI-: d€ovoq + 90, opvlux6 T V1 V2

flen"ux6 o0or1trta: Korl,io pol,oxrl, eun(eorq, rlnop,
oni,1vo oqrnldQnro, evreprxoi nXor x.Q.. 

Aomd ouorqtrtara: r(noro ro no0otroyrr<6.
AepQo66veq,i oqrnldqnror.

3. NAPAKNINIKE: E=ETAZEI>

fevLx4 o[paroq,: Hl 47,8ok, Hb 15,7 gr%, Aeurd orpr.

8600 rxX (l-Iotr. 71 oh, M;5, A:24) TKE 30MM/H.
fevm4 o0ptitv: EB: 1020 ovr(6pooq: ou66repr1 Ae6-

xrol-ro (- ), odxXopo (- ), o[6vq (- ), Xo],oXpcrlor. (- ),
nuooQo(pto (- ), enLorlAro (- ).

Zdxyopo:0,83 gr7o, oupio 0,17ok, Kpeortv(vq 1,2
mgo/o, K 4,2 mgllil, Na 138 mg/lit, SGPT 121U, SGOT
111U, Ai,xoA. QooQordoq 9, LDH 400, Xo),epuOpivq
0,5 mg0/0, Xp6vog npoOpoprBivqg 100% (Xp.U. '12" xqt
Xp6vog e[er. 12"), Ra test (- ), CRP (- ), Le test (- ),
ovrrnupnvrKd ovtrorilporo (- ), qtrexrp. treuxopdrotv
K.Q.

Aepta a[yarog; PO2 90 mmHg, PCO1 88 mmHg, pH
7,39, Mantoux pe 2TU PPDRT 23: 18 mm. E[6roor1 nru6-
Ltov yro b-Koch onlrl (- ), Kol/yero (- ).

Erxovo 1.

NNEYMON 197

F

F

L
U



Etx6vo 2.

4. AKTI NOI-PAOIA OOPAKOZ

Opotoyevqg or<(ooq Ue ooQn 6pro nou KoroIoUBd-
ver ro 6efL6 rdr<o nveugovrx6 ne6(o Kol oooeofiore(
rq 6e(rd nAeupo6roepoyprorrrrl ycov[o xor rrlv nopu-
0n rou 6roqpdyprorog. O;roroyevrlg ox(ooq pe ooen 6-
pro orrlv nepre{ipero rou 6e[roti dvco nveupovrxou ne-
6[ou.

5. AIAOOPIKH AIATNO:H

1. Ou;ror[otorl
2. l'l oponveu ;.rovrr<r1 4 getonveu govr r<r1 outrtroyr1
3. Aoipro(q r<or druno puxoBor<qp[6ro
4. Mux4r(oo4
5. Ca nveUgovo
6. Meoo0qtricogo
7. Kotrloy6vcoorg
8. llveupovrxrl eppo],n

6. AIATNO:TIKH NPO:NEAA:H

l-lapaxdvrqo4 06paxa: Eyrve nopox6vqol O<irpo-
Ko Kor oqotp604xov 1000 cc ntreuprtrxo0 uypo0.

E\6ruor7 nAeupnmo1 uypo1: l-evrxrl 6p4 drouyrlq,
1por6 orgor4po, i euxollo 4.8gro/o , i,eprqoxrjrrop o g\o/o 

,

Hroo. 57o, Ht1oh, LDH 1350, odrXopo nA. uyporj 0,75
pH=7,34.

E{6roo4 n},euprrrxo0 uypori yro xorvd prxp6pro
(-).
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E[eroo4 n],euprrrro0 uypo0 yto b-Koch (ontr4 +
xol,/yeto): opvrlrrx4. Avrrnuprlvrxd ovrLocilporo
nl,eup. uypoti (-).Ra test (-).

Kurropol,oyrxfl e[5rooq ntreup. uyporj opvrlrrx4
yro xor<oq0ero. Avooo4i,exrpoe6pqorl Leuxolprdrcov
nAeupLrtxou uypo0 lgA: '170 (72-312), lgG: 368 (639-
1349), lgM 46 (56-352).

Brorp[o une(otr<6ro: Euprlproro Url veKp@ru(r1g r<ox-
xr<rr1-rorril6oug e[epyoo(og or Xopor<rqpeq rnq ono(og
e(vot ou1rBoroi pre Qupor(roo4 ee6oov ouv4yoporiv
xor ro Lornd xi,rvrroepyoorqproxd de6op6vo.

7. ZYZNTHZH

H egqdvro4 une(coxorrxrlg outrtroyqg TBC orrLol,o-
yrog, 0ecope(ror xord rtipro i6yo er<6r1trcoor1 np6oqo-
qg nporop6i uvo4g xor onorel,e( rq ouvq0riorepn eK-
6r;troor1 or4 veopd r1trrr<(o. E(vor 6uvor6, 6;ro9, ourrl
vo oQeiAeror Kor oe oLgoroyevr; 6Loonopd (en(oqg ou-
Xv4 oe veopd 4trrxrd) 4 vo eprqov((eror tog entntroxq
nveu pov r r<r'1 g qu pror(co o4 g (onovr6repo)4. f rrlv n poro-
noOq r<or orlloroyevrl euporfrrloq, 6nou undpXer o no-
poyovrog unepeuoro0rlo[og e[vot 6uvor6 prrxp6g o-
pt0U6q Bor0,trrov vo npoxoA6oet 6vrovq ovr(dpoorl
ror dQOovo eEL6p<oUo nop6Aeg rrq neproprog6veg no-
Ool,oyoovoroprx6g ol,i,orrboerg rou une(or6ro. Avr[-
Oero, orrlv nepfntooq rqq nveuUovrx4g TBC 6nou 6-
Xer ovoflrux0e( 4 en(rrqr4 ovoo[o clnorre(ror notrU ;re-
yotr0repog opr0p6g BoxftrAtov yro rov [6ro oxon63.

2rr1v nveupovrx4 TBC 11 une(oxolr4 ouAtroy4 Oeot-
pe(ror onor6treo;.ro pn[nq Uroq unoune(<ororrxrlg e-
or[og or4v une(ororrx4 xoA6rqro pe onor6],eo;.ro
rqv d0poroq e[r6pcilprorog. Avr[Oero orqv otlloroyevq
6toonopd ro uyp6 o0po[(eror, ouvrl0og, oUO(nAeupo.
T6trog, e(vot nL0ov6 11 une(ororrxrl ovr[6poorl vo o-
Qe[],erot xor oe enrv6pnon 0rt6 gro oorrr<q quprotrri64
eor(o or4 onov6uLrx4 or4Lq, otrg nLeuprig rl,n.a.

Inovr6rep4 on6 6treg e[vor 4 epedvron une(oxorr-
xrlg outrtroy4g oe oo0evrl ;.re yvtoorrl nveupovrxrl TBC,
o ono(og 46q eup(or<erqr rdro on6 r4v xordtrtr4trq Xr;-
pero0eponeutrx4 oytoy4 0orepo on6 reor euoto04-
oiog. Irqv nep(nr<oo4 our4 ot e[4yr1oerg nou xord
xotporjg 6601xov 6ev eivoL 16to[repo rxovonorqrrx6g.
[-[veroL ono6exr6 6rr undplouv rour6Xpovo 6roq6-
pov e166v nveu;.rovrxrlg oAi,orrboerg, 6nolg eLey;rov6-
6q ororXe[o, vexp<otrxd, tvrDrrKd, une(oxorrxrl ovr(-
6pooq r.d. ro ono(o Kor nopouord(ouv 6ro<poperrr<r1
owon6rprorl ornv ovrrquporrx4 0epone[o ovdtroyo
pe ro orddro nou epqovi(ovroL. Eror noporrlpe(rot ;le-
prK6q Qop6q ro Qorv6pevo rrlg enrdeivoonq rrlq oKrr-
voAoyrxrlg err6vog nopd rrlv ovuQuUorrKrl oyoyrl rou
opptitorou ror q ono(o ornv npoKer;r6vq nep(nroorl
6e Oeope(roL ovenopxrlg2.

Zti;rQrovo ge pretr6reg rov Roper xor Waring ro 1g55
oro Capital Arm Hospital Seoul Koreas Ue oQoplrn Ua-
ydAo oprOpr6 neprnrdloeov TBC nve0povog Kot KoK-
r<Lrrlporcildou g ni,eu p[rr6og, ono6e[X0q xov ri otepo o-
n6 enoveil4prp6veg pLorl(eg une(crlr6ro ro e{qg: To
npci:ro ord6to tr1q BIdpAq Xopoxrqpi(ovrov on6 tu-
nrxd enr0qAroet6q rurtopo Kor yryovrox0rtopo, evcil
ouXv6g 4oov xor BIdBeq pe xevrprxrl v6xpoor1. Me
qv ndpodo rou 1p6vou xdro: on6 Xq;rero0eponeurr-

EH=
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Kn oyoyrl nopornpnoov eldrroorl rrlq ovonopoy(l)-
ynq rov ertten^toet66v Kurrdpov, Kord ro 2o pr1vo,
nsp[ilou, on6 rnv 6vopfq rng ovrreuUqrrKnq qyoynq.

Merd rov 3o pr;vo (44 prorpio), rlrov notrrj 6rioxotro
vo eupeOo0v yryovror0rropo orrl pldgn, rour6Xpo-
vo 6purrg noporqpqoov ovdnruf4 rvtidoug roto0. Me-
td 5-6 prlveg ovrrQul-roflx4 oyoyn 0eotpr104xe 6rr u-
nnpxe oprotrr4 rvono(r1oq oro pronrrr6 uArx67.

H eprQdvto4 une(oxortrrlg ouLAoy4g de oo0ev4, o
ono[oq Bp[oreror 1161 xdro on6 qvtreuUotrrrl oyroy4
pnopei xdtrl,toro vo 6rlpuoupyrloer o;rqrpoAieg yro rrlv
op06rr1to rrlg 6rdyvcoons n rn ouvtinop{q d.\A4g v6-
oou, I onoio vo ex64i,ci:veror Ue rn HopQn ourrl 6ncog
Ca nvefgovoq, flveupovrxrl egpotrrl x],n. Ir4v nep[-
nrtoon our1 npoo<p6per peydAl Bor;0ero 11 0nop(r1 0e-
rrxqg xotrtrr6pyeroq yro b-Koch, 4 0enx4 ptorplo une-
(rox6ro ror q xoiLulpyero une(cox6to yro b-Koch. Bo-
orxrl npoUn60eorl eivor n 0nqpEn euoroO4oiog rou po-

BIBN IOTPAOIA
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r[A],ou oro QdppoKo nou Xoprlyo0vror Kor n egQqvr-
orl orlUqvrrKo0 opr0;rori trep<porurrdpov oro nleupr-
rrx6 uyp6. To releurolo rord rouq Vam, Berger xor
M ej i a 

1'6 ev roX0er rr1 6 rdyvalorl -rr; g qu poricoolg ox6 pr1

Kqr oe nep[nrcoo4 pq oveUpeo4g pruxopoxr4prd(rov
orn UrKpooKontxr; e[6roo4.

Yorepo qn6 ourd y(veror ono6exr4 4 ouv6Xro4 rrlg
ovrrQuUqrrKnq oyroynq, pe dproro onoreA6o;roro rro-
pd rny eUqdvron rrlg ntreup(116o9. l-ro tr1v nr0ov6rqro
rnq Un oveUpeoqg o{eow6Xrov UrKpoopyovropr<irv oto
de(yproro Oeolpq0r;xe 6rr o opr0p6q rouq oro ntreupr-
rrx6 uyp6 rlrov notr0 prrxp6g rilore vo ovonruX0o0v
mqv xo),),r6pyetoa.

Oeopeiror ooor6 vo noporol,ou0orjpe rrlv oKrrvo-
troyrxrl e{6tooq tou ooOevo0g ouXvd, 16[1119 xord q
drdprero rcov npcbrov 6[r (6) ep6opd6orv qn6 rqv 6-
vop[n rrlg 0epone(og (xd0e 7-10 p6peg) drore vo pq [e-
rpriyouv n prilipreg oxrrvol,oytx6g ;reropoA592.

Roper W.H. and Waring J.J.: Prrmary serofibrinous pleu-
ral effusion in military personel. Amer. Rev. Tuberg.
1955, 71 616.
Vam L.T.: Diagnostic significance of lymphocytes in
pleural effusions, Ann. lntetnal. Med. 1967,66,972.
Son Suk, Hwang Bin and Taik Koo Vun.: The effect of
chemyotherapy on tubergulous pleurlsy. Ann. Rev.
Resp. Dis. 1962,86, 197-210.
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ITveupo0citpo$:
Mrc entnAoKn rnq ptKpo -

Tpoxercoroltlqg

Eloupre lpqotponorrloer rnv [.uKpo-rpoxerooro;.t[o
orq Movd6o Evrorrr<[g Oepone[og oe opto;r6vouq Bo-
perd ndolovrsq Kor rei,euro[o e[1o;re oe 6vo on6 ou-
roUg rog enrntroxrl qg relvrrqg l-lveu;ro0cbpoKo o o-
no(og, ef 6ocov yvcopi(ouge, 6ev 5Xer reprypoqe[ oro
nopeL06v.

Aur6 gog ovdyxooe vo ovooKor4ooupe rrg enrnAo-
x6g out4g rqg reXvtxrlg orrg ono[eg ouyxoroA6yovror
4 orgoppoy[o, ro Xrrpoupyrx6 eg<priorlUo Kor q err6-
finon rou oco],4voq 1'2'3.

H grxpo-rpoXetootol.rio 61er eqoppoooe[ xtrrvrxd ge-
prrd Xpovro nprv, rl 6e oplrr<4 relvrxrl 6Xer neprypo-
Qe[a ror 6Xer rpononor40ei oqprepo on6 dtrtroug
ouyypoqe(q5,6. Aurrl q ;160o6o9 xoi,0nret ro Oeponeu-
rrx6 xev6 pero[0 ouvqpltrxdlv pe066rov rpoxero-
Bpoyxrro0 xo0opropro[ 6nog e(vor q Quoto0epone[o
ror enepBorrxcilv ;re066tov 6nog eivor 11 6toocoi,rlvcoo4
rqg rpoXeiog q 11 tpoXerooropr(o7.

Mro yuvo[r<o qtrrxiog 78 erdlv eroqX0et yto tr1 ouv4-
0q pereyXerpqrrrq nopoxoAori04oq gerd on6 rono06-
rnon ooprrKrlq poIBi6oq Kor ooprooreQovro[og nopd-
KoUUnq. Kord qv Uereyxerpnrrx4 qg nope(o Tropou-
o(ooe Bu0t6r4ro L6yro eyKeQofuKnq egBotrr1g, nou o-
nede(X0et pre o(ovrxq ropoypoQ[o. Tqv n6pnq pe-
reyXerprlrrxrl n[6po onoootrr1vrirOr1re xor r1v enop6-
vn nU6po egQdvnoe xororpdrqorl rov exrp[oeov Ue
6uoxotr[q xoOoprogo0 Ue ouvrnpnrLr<69 ;re066oug. A-
noQoo[oenKe vo eoopUooouUe rqv pr60odo rnq UrKpo-
r poxerooro Uiog or4v op pu-rot4 Xpqorponorci-lvroq ro-
nrxo ovoro0nrrK6 oro o4pe(o erooytoyrlg, rp6nqgo ge
6vo vuor6pr Kor Xprlorl.loTroiqorl ev6g odrlyo0 oqev6g
Kor rou o<oi,r1vo rnq UrKpo-rpoXerootog[og oQ' et6pou.
Arpooorrrdrg noper4p40er 6rt o 6eEr6q nve0povog o-
epr(6rov enoprcirg rot unlpXe e[oo6o9 xor 6[o6o9 o6-
pog oro dr<po rou ocoi,rlvo. H o6uvog(o Uoq vo fipoxo.l-
prloouge 6vo xo0etnpo ovoppoQnoetrlg unoy6psuoe
rrlv onopoxpuvorl rou o(')^Rvo rnq UrKpo-rpoxerooro-
1-riog xot rl ovonveuorrxrl 6uoX6pero rrlq ooOevo0g
pog ovdyxooe vo xdvoul-re oropororpoXeror<r1 6tooro-
),r1vcooq.

A. Fo0Aroprlg: Clinical Reseatch Fellow oro rpflpo Avoro0r1.
otoloyiog xol Mov66og Evrorrx[g Oeponeiog
M. Brooks: Registrar oro Kop6loyerpoupyrx6 Tpnpo
R.J. Ware: AreuOuvrflg rrlq Mov66og, rprlpo Avoro04oroAo.
yiog xor Movddo Evtorrx4q Oeponeiog.

2OO NNEYMON

Pneumothorax:
A complication of
minitracheos tomy

We have used minitracheostomy in the lntensive
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 cannulal'2'3.

Minitracheostomy has benn in clinical use for some
years, the original technique describeda having been
modif ied by other authors5,6. lt occupies the therapeu-
tic gap between conservative methods of tracheo-
bronchial toilet, such as physiotherapy, and invasive
methods of tracheal intubation or,tracheostomyT.

A 78 year-old woman was adriitted routinely to the
intensive care qnit following an abrtic valve replace-
ment and coronary artery bypass grafting.

Hdr post operative progress was complicated by
extreme drowsiness and CT scanning demonstrated
cerebal embolism. On the f ifth 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
advange a suctioning catheter dictated removal of the
nrinitracheostomy tube and respiratory distress made
:ro-tracheal intubation necessary. Subsequent chest
X-ray demonstrated a right pneumothorax not present
on earlier f ilms and this was treated by an intercostal
pleural draln. A formal tracheostomy was performed
the next day in the lCU.

It would appear that the technique of minitracheo-
stomy has all the early major complication of
tracheostomys. Furthermore it has been demonstra-
ted that tracheostomy is a procedure that can be per-
formed on the lntensive Care Unite. We conclude that
the therapeutic gap between mini tracheostomy and
tracheostomy is narrow in the lCU.

REFERENCES

1. Gwynn 8.R., Mostafa S.M.: Complications of a mini-
tracheostomy . Jour. Roy. Coll. Surg. Edin. 1984,29:381 .

2. Wagstaff A., Sparling R., Ryan D.W.: Minitracheosto-
my. Anaesthesla 1987, 42:216.
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H oxtrvoypoqio Ori:poxog nou 6yrve oxotrou0og e-
6etfe nveupoOcbpoxo de[rd nou 6ev noperqpe(ro oe
npo4yorlgeveq oKrrvoyporp(eg, o ono(og ;rog ovdyxo-
oe vo ronoOet4ooupe pr[o nopol6reuorl orov 0rirpo-
xo. Trlv dtrtr4 p6po 6yrve gro xovovrrrl rpoXerooro;r(o
orov dpprooro orrlv Movddo Eworrrrlg Oepone[og.

Oo[veror 6rr 11 prrr<po-rpoxerooropio 6Xer 6)teg ng
npdlrpreg peydtreg rnrnAoKdg Utoq rpoxerooropriog8. A-
n6 rrlv dtrAr1 geprd e(vor yvoor6 6tr 4 rpoXerooro;r(o
e(vor 1.uo reXvrxrl nou pnope( vo y[vet orq Movddo Ev-
rourlg @epone(oge. fuunepoouorrxd 0o tr6yopre 6rr
q 0eponeurrxrl oQ6Aero rnq UrKpo-rpoXeroorogiog e-
vovrr rnq rpoxerooroU(og otqv Movd6o Evtorrxrlg
Oepone(og e[vor opxerd UrKpn.

A,l'ouArop4g,M. Brooks, R,J. Ware

Stokes D.N. Re-lnsertion of a minitracheostomy, Anae-
sthesia, 42'.728-783.
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{oXTRTPHYLLIHE}

To onoteAeolrorlr6 Fpontodrooroltx6
l2titpou 6ropre[,oq:
Enine6o 9eo<puMivnq ot6v op6 rou oipotoq per6 on6 xoprlynon cHoLEDyL s.A.

12.@ APEI

A6oq ror rp6ros lop(yao{q
CHOLEOYL SA T.bh. (40o m9)

avillxe( 1 6roiio 400 d9 i60. 12 drp.q
CXOLEDYL SA T.bLlr (600 dE)

avn^lic( I oroxiov 6m m9 x6e. 12 dpc(
( H 0.ponc6 ngtncr vd ApXroEr !a Bq yopgit U1 6pqocio( 6nopp6onqt( n x. Cttoh{M truatr 20 m i CMElutr) _E6y n 6^ui i!.pnoio 66q .tvor 0@ mg rdrt snopci vd n6-pi, i'oidro C-riieEvi:iz6a;;;;iiqcq Eovrto^rxinpcpioG66q.ivor12@nrgt6r.lnopcivdndgcr!6prtoCholadytSA6Onrgr6oc-r2rinci
Td 6@rio SA 6tv npiner v6 goooouvror il vd Sppupor(ovror d,\td sropci v6 lorgoqolv qrl yaq y|66raur0^uvon rou unoloyrogorl riiq doooAoyio(
lu@ucolo:
Chol@ SA lil,Malod bbs a00 irc: 30 SA t.bs x aoo MG
Chol€dyl SA til@r.d bbs 600 MG: 30 sA tabs x 600 MG.

ArInPlomnol:
ADAilS. CHILCOTT AB.EE Meooyei<ov 2117, N. rluXrx6. 'A0rivq Try\.67.25.0a1.5

If, HTA ENIITHHOIIIXHI E'{}IXEP(IIH8
f&ivo-. N. 9u;1x6. Meooy8a(l)v 2a7. TqA. 675.6{1.5
oeoooAwix4 -'EpIorJ tBA. TnA. 2337€6'

- NFOEOEPEIunnxpH r2ePH
KA/\Y'T'H ME

ENA MONO AIEKIO
Eto tr6ro 6o<io CHOI-EDYL SA
1O0 MG npooqCper nMpn
1&)prl Kd,\uqnl rou odusrxol
oderotlg,6sqp<nwoC
to omOepd enineIo nAdouotoq
pdo otoen€ugrlrd
eepoemxd6pro
(10-20 mcg/ml)(2).

'Er&{t(
OroOcir_or dprdo 6poyxo6rodo-\rrx6 gdppoxo yld riv dvyrgcr6nrorl ris Xp6vro( do6!orr(iq 6tEyxitt6oq. ri|q
fioqrrflq 6poyx{I6oq ri( nor6rxi( ilrrioq. roi nv.upovrxorl apguoiloroq. riq 6(€io( rpox.LoSpoyXir160(
roi6 riv 666po9n idEoov (ypimns).6norq roi riq Xp6v6C Spoyxirr6oc dnoroo6inors oirrotoyioq lxdnvLopo.Nauyovorov(Eors rAn). Ei6txdrepo 16 Etrqipro 6v6.ixvuror yrd riv dvoxouersl ro! 6(ao( EpoilsoO
6o0goto( oa ouv6uoop6 !d 6ucq nooioarq roi dvonveudriorl.
'AE3r&*sE
t{a pilv Xopnyairql rour6Xpovo pd orEUdouoronou nepraxouv age6pivn yrori anou{dvaL riv 6pdon rq( xo&i(
roi oa tr-ouo ya iqoprrd suorognoio( oiv 6trprou).livn ri 6d 6IA0 ouoorrxd iorl oxiuairsoro(''
n .aoM(r6
'X fraoq i9rncpio6o( (or1q 6o0q xonvlqtq civor 9rxp6."On On' 6tr douc !i xofrlq,q yl.our6 oi xonvrf,aq
Xr*6(ovror Uryo.lrir.pcq 66oc( Chotldy
npan.r v6 Xrrrlouonorcitor _ya np@_Xi ot aroUo 9a oo6ogac xop6roxas 6ooav.r.q. @6opi uno(ouio.un prqqr, uncaoupaoorIop6, puorop6ron6eiro. dnooFirrx6 irrcpo. oo6oprt rlnorrrrl 6iaon. oiors ,tr,i-drelvol rol 66 vcoyvd.
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