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OAHTEE TIA TOY: :YTTPAOEIE

fENIKA:

KATHTOPEE
APOPON;

ilNEYMON eivqt ro enfoqpo enrorqpovrr<6 neproSu<6 rqg EtrIqvrr<flg llveupovoi\oyl<(g Erorpeiog
Kql rq( EAAqvrr<(g BpoyXotroyrr<q5 Erorpefog. }<on6g rqg €r<5ooq5 rou nepro6lroU eivqr n npocryLl)-
Yn rns rorprr<r1g €peuvog oro Xdtpo rqg llveupovotroyiog. To nepro6l<6 oneuorjverqr oe rorpo0g
6ltr.rv rov et5trorqrov ror t6tofrepo cre llveupovoA6youg, Otr.rpor<oXerpoupyorig, Avoro0qoroi\6-
yous Kor Evrorrol6youg.
H enAoy( rqg UAqg yiveror on6 rr1 luvrorrrr<q Enrrponq r<or 6leg or epyooieg nou unoB6lAovrqr,
t<pivovror on6 rouAdXrorov 50o oveldprqroug rprr€g. Or epyooleg nou 5qpoorefovror qnor€Aodv
nveuportr( r5rorrqoio rtrtv ouyypoQ(tlv r<or rou neproSrro6 r<or r1 5q;rooieuoq roug, peprr<q (
otrtt<(, onoyope[erot Xropig rqv €VVpqQn 65ero rqg Iuvrorrrrrlg Enrrponqg. Enfoqg. ro nepro5rr<6
56Xeror vo Sqpoorerioer epyooieg ypopp€veg orqv AyyArr<q yAtilooo.

H rjAq rou neptodtxoti ovo<p€peror rord Nfpro A6yo crro ouonu.rolo6 o0orqpo r<ol neprlopBd-
ver 1) Ap1pa Ziwo{qg.2) Avaorconqoeg, 3) Bpayeieg ovaorconqoag,4) MeA&eg,5) Enircarpo
O€poro. 6) EvSruQtpouoeg llepmriLoeg, 7) E6rcd Ap1po, 8) fpappara npog rq Zlvra{q.
Avaoxonqoetg. Ot ovoorcon(oerg ovoQ€povror oe €vo ouyrerprp€vo yvtr-rorlr6 ovrrreipevo ror
nepAopBdvouv 6Aeg rrg Oeu-rpieg nou 5rorunti.l0qrov rord r<orpo6g yto ro O€trro, pe rSroirepq
€pqooq org €nrKporo0oeg oiyXpoveg on6g€rs Kor neprlol.rBdvouv nAqpq ror oAor<Arlptr.rp€vr1
nopounioorl rqg BrBAroypo<piog. H €rroorl r[rJV ovooKonrloeov 5ev eivqr 5uvqr6 vo €ivor prr<p6*
repq on6 25 q peyotr0repq on6 30 5or<ruloypqqnp€v€S oetri6eg. To dp0po rLUV qvooKonqoeu.rv
ypdqovror on6 6vq ouyypqQ€o Kor o€ erSu<€g neprnrti-r<reg (perd on6 d5ero rqg Iuvrorrrr<qg
Enrrpon(g) on6 5uo ouyypoqeig 5roQoperrr<r1g er5x6rqrog.
Bpayeieg Avoorconrloerg; Or BpoXeieg ovooronqoerg €Xouv tr.rg orcon6 rrlv evrlp€pooq orrg on6-
pe6 eni ev6g O€porog, ypdQovror on6 €vo p6vo ouyypoQ€o ror q €r<roorj roug neprop(€ror o€
1O-15 5or<ruAoypoqnp€v€S oeAi5eg.
MeA6eg: Or peA€reg ovoQ€povror oe r<Arvrr€q, €pyoorrlprqr€g ror nerpo;rorx€g epyooieg ror q

€r<roor1 roug neprop(€rcu o€ 20 6or<ruloypoQqp€ve5 oeAiSeg. K60e petr€rq neprtro;rBdver €roq-
yu.ry(, or<on6, ulu<6 (6 qoOeve(S) r<or p€0o5o, onoreA€oporo Kor ou(f1rqoq.
EnixarpaOQtoro: To enirorpo O€proro ypdqovorr on6 €vq;r6vo ouyypo<p€o r<or ovoQ€povror oe
0€;roro nou onooxoAo6v rrlv rp€Xouoo BrBfuoypoQio. To enir<orpo O€proro €Xouv €rroon 3-5
5orruAoypoQryJ€vulv oeA[5u-rv r<or q nepiAqq-r( roug neprAopBdver rov rirAo rou dpOpou Kor ro
6vopo rou ouyypoQ6o, evtir or BrBAroypoQrr<€g noponopn€g 5ev pnopei vo €fvor neproo6repeq
qn6 5€Ko.
Ev5ruQ€pouoeg llepmreboerg: Or ev5roQ€pouoeg neprnrrio€rs qilooKonoUv orqv nopouoioorl
onoviulv neprnrdroerov ( onovfrr-rv er5qltfuoeuv ouv(0ov v6orlrv. H €r<rooq rou XerpoypdQou
5ev np€ner vo unepBo(ver rrg 6-8 5orruAoypoQnp€v€S oetri5eg Kor or ouyypqQ€fg 5€v pnopei vo
€ivqr n€proo6repor on6 enr6. Or ev5roQ€pouoeg neprnrdroerg nepu\opB6vouv BpoXeio erooyu:y(,
neprypoQq rou ooOevfl r<or ou((rqoq n ox6Aro.
EdNa Ap1po: Tq er6rKd dpOpo ovoQ€povror oe norKiAq 0€;roro, rrou 5€v e(vor 5uvqr6 vq
evroX0o6v oe dtrAq r<orrlyop(o, Kor €Xouv €rrooq p€ypr 'l O 5or<ruloypoQqp€veS oeAiSeg.
fpdlLptara npog nl Zlvro{r1: To ypdp;rorq npos rr1 o0vrolq oQopo[v noporqpqoerg q ovrrpp(-
o€r5 rou onooroA€q ovoQoprr<d pe np6oQoro 5ryrooreriporcr rou nepro5rr<o6. H 6r<roo( roug 5ev
np€ner vo unepBoiver rrg 5O0 A6(e6 r<or or BrBtrroypoQrr<€g noponopn€g 5ev pnope( vq €fvor
neproo6repeg on6 n€vre.
Ap0po orivro(qg, ovocrron(oerg ror er5xd dpOpo 5qpooreJovror, enioqg, ror perd on6 np6-
or<Aqoq rqg Iuvrorrrr<qg Enrrpon(5. H reAeuroio Srorqpei ro 5xoitrl.ro yro 5qpooieuoq Kor dtrAou
rrinou epyoorti.lv.
Epyocrieg, ove(dprqro on6 ro qv 0o 5qpooleuOo(v q 6Xr 6ev enrorp€Qovrol.
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YNOBONH
EPI'AEION: Or epyooieg unoBdAAovror o€ rpfo ovrirunq ror np€ner vo eivqr 5or<ruloypoQnp€v€S orq pio

p6vo 6qq rqg cretri5og, oe 5intr6 5r6orryro Kcu p€ neprOd.rpro 3 er. npo5 6,\eg rrg ntreup6g. To
refuevo np6net vq €fvqt ypopp€vo orqv onAq 5rlporrr<f1, opOoVpoqnp€vq Kqr ouvrorrrrdlg dpoyo.
Av q epyoolo 6Xer ypoQ€i pe rq BorlOero qAer<rpovu<o6 unoloyrorq. vo unoBdAAeror po(i pe ro
reipevo r<or q 5ror€rro.
Ie r<60e epyoolo neprAopBdvovror Kcu unoBdAAovror o€ rSroir€pq oeAi'do ro nopor<6rcr-r:
1. o) O riri\og;.re ne(d ypdpporo Kcu pe €rrooq 6Xr peyoA0reprl on6 1O A€[erg. Ie nepmrd-loerg
nou elvot ovdyr<r1 o rirAog vo neprAopBdver neproo6r€po ororx€io pnope( vo undpXer <qr ufl6-
rtrAog. B) To ov6poro Kor rl er5l<6rqro ruJV ouyypq<p€ov orqv ovopoorrr<(. y) To iSpupo on6 ro
onoio npo6px€rqr n 5q;roo'ieucrq e<p' 6oov np6K€rrqr yrq n€lpqporrr<( epyooio q nopouoiooq
evSroQ€povrog n€plorolr<o0. 5) To 6vo;ro, q 5reU0uvoq r<or ro rqA€qtrtvo rou ufl€Jeuvou yrq rrlv
oAAqtroypoQfo pe ro neprodx6 ouyypoQ€q, oro rdrur p€pog rqg oeli5og.
2. H nepl\qqq np€ner vo EXer 6<rooq 100-2OO l€lerg r<or vo nepliXer ro oron6, rq pr€Oo5o, ro
Boorrd onorel€oproro Kcu rq oupr€p6opqrq rn5 epyoofog. Iro r€Iog rqg nepitrqq.rqg np€ner vo
ovoypdqovror rouA6Xrorov 5 A€lerg-r<Ier5rd. l(d0e dpOpo np6ner vq ouvo5ederor, err6g on6 rrlv
EIAqvtr(, xor qn6 AyyArr<( nepl\qqq. Or ev5roq€pouo€S n€prTTrd.roerg 5ev ouvoSefovror on6
nepiAqqq.
3. To r<6pro o6po rqg epyoo(og, eQ' 6oov rp6K€trqt ytq €p€uvnlKrl epyoofo, np,iner vo nepu\op-
Bover: o) Erooyury(, B) YArr<6 (n ooOeveis) r<or pr€Oo5og. y) Anoretr€oporo. Or prptrroypqQrK(S

noponopn€g yivovror pe ro orjorqpo Vancouver, 5qAo5r1 oprOpro[vror r<ord rq oerpd nou €pQq-
vi(ovror oro K€fp€vo. BpAroypoqrr<€g noponopn€g ouvoSedouv r<d0e epyooio nou unoBd,\Aeror
yro 5qpooieuoq.
4. O BrBAroypoQrr<6g r<ordtroyoq neprAopBover rS roponopne5 r<oro rq oerpo rqg opiOpqo(S rous
oro rerpevo. H BrBAroypo<piq on6 nepro5rr<6 nepu\opB6ver, perd rov opr0pr6, 6lq rq ov6poro ru-rv

ouyypoQr6u-rv, rov nA(pq rirAo rou dpOpou (pe ne(d ororXeio), rrlv enioqpq ofvrpqoq rou rirtrou
rou nepro5rrori, ro €rog, rov r6po Kor rnv np6rq r<or retreurio oeAf5o rqg 6qpooieuoqg, 6nog n.X.
Milic-Emili J, Henderson JAM, Dolovitch MB, Trop D. l(oneko K. Regional distribution of inspired gas

in the lung. J Appl Physiol. 1996, 21:749-159.'Orov q noponopnq ovoQ€peror oe r<eQd,\oro

ouyypdpprorog, ovoQ€povror orrl oepd ro ov6poro ruv ouyypqQ€ulv, o rir.\og rou 6p0pou, or

er<56reg, o rirAog rou ouyypd;rporog, o opr0p6g rqg €r<5ooqg, o erSorrr6g oir<og, q n6Aq 6nou
€yrve q €r<5ooq, ro €rog rqg €r<6ooqg Kqr or oeAi5e5 ovoqopds rou rerp€vou, 6nu.rg n.X. Gibson JG,
Pride NB. Pleural, alveolar and systemic diseases affecting the chest wall function. ln Roussos C,

Macklem PT. (eds), The Thorax, 1st Edition, Marcel Dekker. New York, '1966.'1123-1133. Ot

ouvrprrloerg rtlv ovopdruv rL,JV nepro6rr<cr-rv qKoAou0o0v roug r<ov6veg rou lndex Medicus'.
5. Or nivqKeg, 5or<ruloypqQnp6vor o ro06vog oe (eXu;pror( oetri5o, np€net vo <p€pouv oro
endvo pr6pog rov opr0p6 rous p€ opoBrr6 ororXeio Kor orn ouv6Xero rov riri,o, 6nuu5 n.X.

llivorcoq 1. Airro enoyyeAprorrof 6o0trroroq. Or n(vor<eg nepr€Xouv povo opr(ovrreg Stor<prx€g

vpqup6s r<or ;r6vo 6rqv eivqr onoA[rog onopoirqro, r<d0ereg.

6. Or un6rrrtror (Ae(dvreg) rov ex6vu.rv Kor rldv oXq;rdrov opr0;roJvror pe opoBu<o[g oprOpotig,

n.y. Err<6vo 1, IXqpo 1, t<.o.r<. Aqoyeg, o€ yuoAror€p6 Xopri rot rordAAqAeg yro dpeoq ovono-
pCIyuyq np€ner vq €[vqr 6Aeg or err6veg (or<rrvoypoQieg, QtrrroypoQieg nopoor<euoopdru-rv r.trn.)
nou or€Avovror. To oXqproro np€ner vo €ivqr KcrrcroK€uoop€vo pe orvrr<q preAdvq oe pu(6Xopro
Kor rq 5rdQopo ene[qyqporrrd 5e5o;r6vo (opr0poi, yp6pporo r<.An.) oXe5roop€vo q oe trErpooer.
To oXfu.roro np€ner vq qr€Avovrqr oro npurr6runo trr€oo oe rSroirepo <pdr<etro n o€ QuJrovpoQi€S
r<oA(g nor6rqrog. 'OIeg or Qulroypqqieg npEner vo Q€pouv oro niou.r p€poq rqv opiOprlorl roug,
pe onA6 poArjBr, r<o0rfug r<or 16{o 6qAr.,-rrrr<6 rq5 op0(q roug rono0€rnong orn oetrf5q. Iqpeui.rveror
6rr or un6rrrAor rurv o1ry-rdrurv r.An. nou ouvo5eriouv EtrArlvl<d rerpevo ror €Xouv AqQ0ei on6 rqv
[€vq BptrroypoQ(o np€ner vo €Xouv ;reroyAr.,-rrrro0ei.

Or epyooieg or€Avovror orrl Areti0uvoq: l-Iepro6x6 "flNEYMON", Noooropeio Noonportuv Otil-
pqKo5 A0nvtilv, Meooyeir;rv 152, 11527 A06vo, 10n KArvxri (un6rpn r. F. Tporonoutrou).

^To neproSrr<6 0o 5qpoore6er Kqrd Sroorqporo "Iuvrp(oerg rirr\tr.rv" rrrv fi€proo6repov (€vuv nepro5rr<dlv, yro
5reur6truvoq rurv ouyypoQ€tlv.
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H efeAgn rn; ppoyxor<uqeh- The evolution of BAL from
ilrcng exnAuonS 1 974- 1 995 1974 to 1995

H. I(LECH

H BpoyXor<uq.reArSrr<( 6r<nAuoq (BKE)
efvor o(pepo €vo euprirorq ono6eKr6
epyoAeio orqv llveupovoloyio, 16oo
epeuvrlrrro 6oo Kqr r<Arvrr<d oe enu\eyp€-
veg neprnr6oerg. H BKE Xpqorponoreirqr
oqpepo orrlv rr€tpqporil<q rorprrq, orrlv
rorpx( epyoo(og, crrqv €peuvo Aortrru-r5dlv
vooqprdrov, orrg povdSeg evrorrrqg 0e-
poneiog Kol ornv llveupovoloyio.

Ilq0noers rou 6l6peoou nveu;rovrxo(l
rorof (Al-ll)

Or noOqoerg rou Srdpeoou nv€upovr-
rcoU rorof (Al-11) eivor, roropxd, q npti.rrq opdSo flv€u-
povrr<d-rv noOfloetr-rv nou epeuvq0qr<ov e(ovrlqru<d pe
rq Xpnon rqg Bl(E. l(or <rqpepo ro €vo rpiro rutv
5q;rooretioeu-rv BKE oe ovOptinou5 ovoe6povrot o€
noO(oerq rou A[1l. O nlorjroq ruv ntrqpoeoprrfuv nou
onorrq0qr<ov ro0r€puoe rqv BKE orq Srdyvtr;oq r<or

r6roirepo orqv €peuvo noOoyeverrrd-rv pqXovropd.rv.
Ev rorirorg, 5ev €Xer enrreuX0ei rdrr oqpovlr6 orqv

ovrrpertfunroq rtr.rv ooBoptitv ourtlv Xpoviutv vooryrd-
ru.lv. Aev €Xoupe or6pq rorovoqoer reAefu;g yror( or

5rdQopeg no0qoerg rou Aft €Xouv 16oo Sroeoperrr<(
r<Arvl<q nopeio ror or<6pr1 neproo6repo yrori €Xouv 5ro-
Qoperrr<q nopeio ooOeveig p< ro i5ro v6oqpo. Xperd-
(eror vo rorovo(ooupre r<ol6repo roug nopdyovreg
nou ouvS6ovror pe entdefvuLoq q 6eeoq oro voo'qpo-
rq qurd Kqr our6 qnoreAei €vq on6 ro oqpovrrr6re-
po ne5io (peuvog.

Ilep$oAr\ovroyeveig nveupovlreg 6loropoxdg

MeA6reg pe Bl(E €Xouv yiver u.rg rrfupo oe ovOpti_r-
TToUS npo r<or perd €r<0eoq cle 6roleiSro rou o(tfurou
(NOr), 5ro{ei5ro rou Oeiou (SOr) r<or rouoo6pro n€rp€-
Aoiou. AvqKorv60rl<e 6rr €rOenr1 oroug 6rdqopoug
ourofg punovrEg, o5qyqoe oe 5roe6ptr.tv er5drv eley-

H. I(LECH

Bronchoalveolar lavage (BAL) is today
a widely accepted tool both for pulmo-
nary research and for selected clinical pur-
poses. BAL is now used In experimental
medicine, in occupational medicine, by in-
fectious disease specialists, by intensive
care specialists, and by pulmonary physi-
cians.

lnterstitial lung disorders

Lung disorders (lLDs) were historically
the flrst group of lung diseases to be in-
vestigated exhaustively by the use of BAL.

Moreover, they still account for a third of all current
publications on human BAL studies. This wealth of in-
formation has firmly established the importance of BAL
as an aid to diagnosis and for research investigations of
pathogenetic mechanisms. However, there has been no
major breakthrough which has substantially improved
the management or treatment of these serious chronic
lung diseases. We still do not fully understand why the
rates of disease progression are so variable in different
lLDs, and in different individuals with the same disease.
The need to obtain a better understanding of the fac-
tors associated with disease progression and resolution
remains one of the most important key areas for cur-
rent research.

Environmental lung disorders

BAL studies have been made in humans before and
after exposure to nitrogen dioxide (NOr), sulphur diox-
ide (SOr) and diesel exhaust. lt was reported that these
different exposures led to different kinds of inflamma-
tion depending on the deposition and chemical effects
of the various components. lt was evident that smok-
ers, in comparison with non smokers, reacted with an
enhancement of their already existing alveolar macro-

tlp6e5pog Euponoir<qg Opd5og MeA6rrlg BKE Chairman of European BAL Task Group

I.:,r:..'f
.,:., _,,,t...,:.i.i&i,,:u,,.,,i



Ht
T

PNEUMON Number 1, Vol. 8, January - December 1995

Uovrl, ovd^oyo l.l€ rrlv €voil6e€on Kor rS XnpK€S ou-
v€n€r€g ruJV SrqQ6puJV €vdlo€ulv.'Hrov npoQov€g 6rr
or Kofivror6s, o€ o6YKpron p€ un Konvror€s, qvr€-
6pooov pe enirool1 rns R5n un6pXouoog <pAeypov(g
ruqeAr5rrd.lv poKpoQdyu;v, qtrtrd 5ev ov€nrulov lep-
Qor<urroprr<( QAeypov(. 'Er<0eoq o€ Kouoo€pro n€-
rpeAofou eiXe noAf peyoA[repeg €nrTTr[,Jo€rg oro KU-
qetrr5rr<d por<poQdyo, nou oupfi€preA6prBovov Koro-
oroAq rqg QoyoKurroprrqg rou5 rr<ov6rqrog, on6 6rr
ro 5ro(e(5ro o(ti.rrou on6 pr6vo rou. Aur6 Oeu.rpq0rp<e

6rr oQeil\eror oe ou-rporf5rq Kor o€ uSpoyovdv0pqK€S.
To 6(ov €Xer noAri rro €Ko€onpoop€veg QA€yUo-

vd;5erq ouv€nereg ouyr<prv6;revo p€ ro 5ro[ei5ro rou
o(ti.rrou (NOr), €vo dAAo o[erdtr.rrrr6 o,6pro. To 6(ov
nporotrei peydAq odlqoq rtrrv ou5erepoQiAtlv, notru-
popQonupqvuv (l-lMl-l) oro uyp6 rqg BKE oe ov0pdr-
nous Kor ouyXp6vr.r.rg ori(qoq rqg ouyr<6vrpoonS lL-6,
lL-8, rvur5over<r(vqg Kor npLur€ivqg. Tq eup(poro BKE

r<ord rqv Srdpr<ero o[eiog v6oou rrov oypord,rv, oe
oyp6reg yolor<roxopiog Xopor<rqp(ovror on6 o0[qoq
rtr-rv AepQoKurrdpu-rv Kor UooroKurrdpu.rv ror nrricrq
rqg oX€oqg CD4/CD8 pre o0yXpovq o6[qoq uoAoupd-
vns Kqr nenrr6iou npor<oAAoy6vou-3. Kord rov Oept-
qr6 or oyp6req orrqpti.rv nopouo'io(ov oUlqoq ruv
noAupopQon0pqvov r<or trepQor<urrdpov 1.ro(i pe ou-
{r1p€vo enfne5q m-RNA yro lL-S Kor Epulr€'ivn-1 Xq-
perororrl<( povorurrdpurv (MCP-1). Ie uro dIIn Ee-
Xoprorq ovt6rqro, ro oriv5popo rolrr<(g opyovtrqg
or<6vqg, ro uyp6 rqg Bl(E rcuflopXeirot on6 ou[r1;r6vo
oprOp6 notrupropQon[pqvu-rv.

Merd eronvo( ourporr5ir,-rv ror rvr.r.lv, ro r<uqreAt5trd

poKpoqdyo evepyonoro0vror Kol eAeu0epdvouv npo-
QAeypovrfu5erg peroBrBoor€g 6nu;g rl lL-1. o TNF-q
r<or q lFN. Me rqv Errprorl Xqtrreroror<rrr<trtv ouott-ilv npo6-
youv eniorlg rqv eropoq ou5erepoQilulv Kor AepQo-
r<urr6pulv orov nve6povo. H oX€or1 CD4/CD8 eivqt

XqunAq per6 eronvoq nuprriou r<or uqrlAq perd etonvorl
o;udvrou r5roirepo oe 6ropo pe eAdXrcrro no0oAoyrr<(
erK6vq, orrrvoAoyrr<d, To ov ou(qp€vo leprQor<tirropo
orqv Bl(E €Xouv npoororeulr6 p6tro €vovrr rqg npo6-
6ou rqq v6oou q ro ovrfOero 5ev <ivor [er<oOoprop€-
vo. Or epnler6pevor pqlovropoi 5ev €Xouv y(ver r<oAd

r<orovoqrof, 6nu-rg ror or Srdqopor 5uvqru<oi flpoyvtr]-
orxoi nopdyovr€S nou 0o leyd;pr(ov rous ooOeveig,
rous €nrpp€TTeig orqv ovdnrulq oogopnS fvooqg.

Avixveuon

l1orr<itrtreq petrEreg €Xouv 5<[er 6rr ro ovdlrepo
QuoroAoyrr<d 6pro yro or.updrro ol.rrdvrou elvor nepi'nou
0,5-1.0/ml uypo6 Bl(E. YndpXer oSpq ouoX€ron ou-
yr<€vrpcuoqg ou.lporicr.rv ol-udvrou orn BKE Kor rov
nveupovrr<6 ro16: 6vo otrlpdrro ol.rrdvrou qvd ml BKE
ovrrororlei nepinou oe lOOO ourpdrro o1.u6vrou ovd
g uypori nveupovrrorJ roroU. H neprerrrr6rqro yupvrirv

7

phage inflammation, but did not develop any acute
lymphocytic inflammation. Exposure to diesel exhaust
caused far more alveolar macrophage effects, including
suppression of the phagocytic capability, in comparison
with NO, alone. This was suggested to be due to
particulates and carbohydrates.

Ozone has far more pronounced inflammatory ef-
fects compared to NO, another oxidant gas. Ozon
caused a pronounced polymorphonuclear neutrophil
(PMN)) increase in BAL fluid of humans. together with
an increase in lL-6, interleukin-8 (lL-8), fibronectin and
protein concentrations. The BAL findings during acute
dairy farmer's lung disease is characterized by an in-
crease of lymphocytes and mast cells, and a decrease
of the CD4/CD8 ratio, together with an increase in
hyaluronan and procollagen-3-peptide. During harvest,
grain farmers had an increase in neutrophils and lym-
phocytes, together with elevations in mRNA levels for
lL-8 and monocyte chemoattractant protein-1 (MCP-
'l ). ln a separate entity, organic dust toxic syndrome,
BAL fluid was shown to be dominated by an increase
in neutrophils.

After inhalation of particles and fibres, alveolar mac-
rophages become activated and release proinflamma-
tory mediators, such as lL-1, TNF-a and lFN. By se-
cretion of chemoattractants, they also induce an influx

of neutrophils and lymphocytes to the lung; the CD4l
CD8 ratio being low after silica exposure and high after
asbestos exposure, especially in those individuals with
milder disease on chest radiography. Whether it is true
that the increase in BAL lymphocytes plays a protec-
tive role against the progression of disease, or the
opposite, is under debate. The mechanisms involved in
the process are not well understood, nor the potential-
ly predictive factors which would recognise those pa-
tients prone to develop severe flbrosis.

Assessment of asbestos bodies (ABs) and fibres in

BAL

Several studies have indicated that the upper limit

of normal for ABs is approximately O.5-'l .O per ml BAL
fluid. There is a rough correlation between the concen-
tration of ABs in BAL and in the lung tissue; one ABl
ml BAL corresponds to about 1,OOO ABlg wet lung

tissue. The content of uncoated asbestos fibres in BAL,

as assessed by electron microscopy, and its clinical

significance is under current investigation. The normal
threshold appears to be 1,000 uncoated fibres ml BAL.
Elevated AB counts in BAL are merely an indication of
exposure and not of disease, which has to be proven
by other means. On the other hand, a BAL specimen
negative for AB cannot exclude enhanced occupational
exposure to asbestos.
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rvdJv qprdvrou ornv Bl(E el€yXeror pe qAer<rpovrr6

1lrr<poor6nro ror q rArvu<q rqg oryrooio efvor oq;repo
un6 5repe[vqoq. H quotoloyrr<( 0565 Qoiv€rqt vcr €i-
vor 1O0O yupv€g (veg/ml Bl(E. Aulqp(voq opr0;r6q
ot.t-tporirrlv oprdvrou orq BKE onoreAei onA6g €v5er(q
€r<0eoq5 r<or 6Xr v6oou, q onoio np€ner vo onoSerX0ei
pe dAtro p€oo. An6 rqv dtrtrq peprd Bl(E opvqrrr<q yro
otr.tpdrro o;udvrou 5ev pnopei vo onorAeio€t onpovl-
r<( enoyyeA;rorrr<q €r<Oeoq orov ol.riovro.

BKE ornv oyxoAoyio

H Bl(E eivqr oqpepo Xprlorpq orqv 5r6yvu-ron Ppoy-
Xoyevofg r<opr<ivou Kor €ivqr enopr<d.rg oupntrqpu-rporr-
rq 6AAtr;v Sroyvu;orrr6v reXvu<r.i-rv. To orlpovrrr6 ye-
yov6g eilvor 6rr opr<oriv trfuo r<opr<rvrr<d r<0rropo orrlv
Bl(E yro vq O€oouv rq 5rdyvtloq.

Anoqpor<rrrdg nveu;rovon60ereg

Av Kqr q Bl(E 5ev eivor Xp[orpr1 orqv r<oOq;reprvq

ovrrperdrnrorl ruJV KqrqordoeuJv qurdJv, oneSeiXOrl
cuor6oo 6r pnopef vq €Qqppoo0ei oe evSro<p€povro
epeuvrlrrr<d 0€;roro oQoprilvro orqv no0oQuoroloylo
rov Xp ovirr-rv onoQporrrrcdv fl v€upov ofioOerLirv, Borl -
0d-rvrog €ror vo rorovoqooupe neporr€po noOoye-
verrro[g pqXovropotig Kqr ro p6Ao r<urr6puJv Kql €v-
(0ptr.tv.

BKE xor ondvreg 6roropox(g

H Bl(E e(vor 5royvu.rorrr<( orqv r<urgefu5rr<( funo-
npcrjreivtloq ovqSerKvrlovrog oerrKq Xp6oq pe PAS
ru-rv r<uq,reArSrr<ti.rv por<poQdyu-rv r<or rou un€pK€ill€vou
rqg Bl(E. K[rropo Langhans r<or 0errr<6rqg OKT-6 e(vqr
5royvrltorrrd yro roroKurrdprooq-X. Yr.pqtrd enine5q
qoorvoQiAu-rv oveupior<ovror orrlv qu.rorvoQrArr<( rv€u -
l.rovio r<or rqv o.\Aepyt<( BpoyXonveupovu<( oon€p-
viAAoon (ABPA).

BKE oe Aortrrrfu6n voonporo

H 5rdyvu.roq nveupovrr<ti,rv Aorpd.r{eov €Xer 5reurco-
Auv0ei oqpovrrrd pe rq Xp(oq Bl(E. Er5rr<6repo n BKE
eivor uq-rqAd Sroyvuorrr<q ornv nv€upoviq on6 P.carinii.
H BKE nop€Xer o(r6nroro uArr<6 yro 5rdyvtooq Bor<rq-
pror<ti;v r<or royevd-rv tror;r6(eov. EQoppoyfl ovoA0o€uJv

;re DNA ouvrordrqr yro roXeio oviXveuoq trorpo5ti.rv
nopoy6vruv, ev6 Bl(E U€ npoorcrreup€vo r<oOerr1po
percbver rov rivSuvo tr(qetlg uArr<orl ;rotruo;r€vou on6
peydAoug 0p6VXouS.

Texvu<6 znrhporo

Tq releuroio Xp6vro Xoporrqp(ovror qn6 ouv€-
Xr(6peveg ou(rlrqoerg yrq rqv o(i'c rt,-rv 6rolurdrv no-

1NEYMON Teiyog 1o, T61Lo9 Bo9, lavoudproE - AerQtBpnE 1995

BAL in oncology

BAL today is helpful in diagnosis of lung cancer, and
is adequately complementary to other diagnostic tech-
niques. The important factor is that just a couple of
malignant cells obtained by BAL can provide the diag-
nosis,

Obstructive Iung disorders

Although BAL is not helpful for the daily manage-
ment of these conditions. it was clear that BAL can be
applied in interesting research topics concerning the
pathophysiology of chronic obstructive pulmonary dis-
orders, thus helping to gain further insight into the un-
derlying pathogenic mechanisms and the role of cells
and enzymes.

BAL in rare disorders

BAL is diagnostic in alveolar lipoproteinosis by evi-
dence of PAS positive stains of alveolar macrophages
and BAL supernatant. Evidence of Langhans cells and

0l(T-6 positivity is diagnostic for Histiocytosis-X. High

levels of eosinophils are found in eosinophilic pneumonia

and in allergic bronchopulmonary aspergillosis (ABPA).

BAL in infectious diseases

Significant achievements could be obtained in diag-
nosis of pulmonary infections by the help of BAL. ln

particular BAL is highly diagnostic for P. carinii pneumo-
nia. BAL provides reliable material for the diagnosis of
bacterial and viral diseases.

Applications of DNA probe analysis are suggested
to provide rapid detection of infectious agents. Pro-
tected BAL decreases the risk for obtaining contami-
nated material from the large bronchii area.

Technical aspects

Recent years were characterised by ongoing dis-
cussions about the value of soluble components in BAL.
It reflects the difficulty in obtaining accurate measure-
ments of the epithelial lining fluid by use of soluble
denominators or markers, such as albumin or urea. Al-
though these techniques are widely applied in scientific
and research considerations, those elements are so far
not reliable in order to make decisions on clinical grounds.

The application of molecular biological tools in BAL fluid
and BAL cells is the most promising technique for the
future which will provide us with more insights into
common and new disorders of the lung. The easy
access to pulmonary cells and fluids by means of bron-
choalveolar lavage makes the application of these tech-
niques extremely rewarding.
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poy6vrLuv rn5 Bl(E. Aur6 svrovoKAd rn 6uor<oAiq
on6r<rqoqg or<prBdlv prerp(oeov rou uypori rlou €no-
Aei,Qel rrg r<uqreA[5eg p€ Xpnon 5totrurtirv nopovopq-
or6v q 5errcr6v 6nu-rg Aeurulporivq 11 oupio. Av Kqr or

reXvrr6q our6g eQop;r6(ovror eup6tr.rg epeuvqrrrd, ro
ororx€io ourd 6ev eivor eni rou nop6vroq enopr<d.rg
o(r6nroro ytq vq efvqr KArvrKd Xpqorpo. H eqoppoyq
pe065uv popror<(g BtoAoyiog oro uyp6 Kor rq K0rro-
pq rng Bl(E eivor q neprcro6repo unocrX6pevq reXvu<q
rou p€AAovrog ytq rqv xorov6qoq yvu-rordlv qtrAd
r<or v€rLrv nveupovrr<r.irv 5roropoXtilv. H e[r<olq np6-
oBooq o€ rv€upovrr<d r<tirropo r<or uypd pe rqv BKE
r<oOrord rnv €Qqppoyq ourd-rv rtlv reXvlr<d.rv e(orpe-
rrrd onoSoru<(.



Evrqnxonofnon rng 6ooc@S rns Kurrcrporofn<ng 0epaneios
oro lttKpoKurrcrpKo xopr<ivo nveOpovos MKn. O poAos r@v
aufnt n<wv a4torTornnK 6v nopayovrwv

A. 
'KAPNOI, 

E. :IAMANTAI, X. NANOI-IOYNO:

Erooyr.uyri

O ;rrr<por<urropu<69 r<opr<ivog rou nvefpovog (MKI-I)

eivor uneriOuvos ytq to 20% rou BpoyXoyevoUg r<op-
r<ivou r<or Xoporrqpi(eror oQ' ev6g on6 rqv np6rpq ror
errerop€vq 5roonopd rrlg v6oou r<or oQ' er€pou on6
rq peydAq XrlperoeuoroOqoio r<or orrrvoeuoro0qo(o1.

Me Bdoq ro nopondvo 5e5op€vo q ouorqporr<(
Xqpero0eponeiq eivqr q Oeponeio er<Aoy(q rou MKll2. H

nAqrivq rcor ro nopdyoy6 rqg r<oppnonAorivq, q ero-
noo(5q, or ov0porurA(veg (tro(opouBlr<ivq, enrpouBxi-
vq), q r<ur<AoquoQqpiSn Kqt tQuoQqpi5q, ro nopdyur-
y6 rnq Bfur<o (Brvrcprorfvq, BrpnAoorivq) q Brvreofvrl ror
q pe0orpe{drr1 eivor 5poorrr6 QdppqKo orq v6oo3. Or

ouvSuool.roi 5[o q neprooor€pov on6 rq nopondvto
QdppqKo enrruyldvouv r<oA0repeg ovronorpio'erg pe
peyoA0repq Srdprero ror uq.rrlA6repeg enrBr6o€tg o€

[' llo0oAoyrr6-Oyr<oloylr<6 Tprlpro l-evrr<ori

oor<opeiou l(q<proordg "Ayror Avdpyupol"

oX6oq pe rq povo0eponeioa.
H Otlpor<rr<q orcrvoBoAio qnoreAei onopoirqro ou-

pntrqpu-r;rorrr<6 Oeponeurrr<6 Xerpropr6 rqg neptoptop€-
vqg v6oou (v6oog evronrop€vq oro €vq rlprOopdr<ro)

ouvreAt-bvrog 6Xr p6vo orq preirr-roq rc,;v ronrrdrv uno-
rpon6v qAAd Kor orqv ori(qoq rqg enrB(tr-loqgu.O p6-
Iog r4q npoQuAorrrrrlg or<rrvoBoAio5 rou eyr<eQdl,ou

e[or<oAou0ei vo efvor opQrAey6pevos ov Kor or n€pro-
o6repor oyr<o\6yor rq Xoprlyo6v oroug n\qpurs ovro-
nor<prO€vreg oo0eveig6. T€Aog, o p6trog rqs X€rpoup-
yt<qg neprop(eror oe €vo elorperrr<d ;rrr<p6 noooor6
ooOevdrv ;re eAoXiorq opXrr<( v6oo ( oQoipeoq rqg
unoAerpporrrqq v6oou prer6 rq Xqpero0eponeioT.

Me rq ouv5uoop€vq Xqp€ro-qKlvoOeponeio oroug
ooOeveig p€ n€proprol.r€vr1 v6oo q ouvotrrr<r1 qvron6-
r<pror1 ov€pXeror oe 8O-90%, pe 5O-60% nArlperg qvro-
norpioerg, 15 pqveg Srdpeorl enrBirloq ran 15-2Oo/o
enrBiu.roq peyotrUrepq rutv 2 erci-rv8. AvriOerq, oe ooOe-
veig ;re errorop€vq v6oo enrruyXdvovror 2O-25o
ntr(peq ovronor<pioerg, 9 ;.rqveg 5rdpreoq enrBit,.roq, evd.r

nr0ov6rqro iooqg nporrrr6 5ev ucp(ororore.

NEPAHqH
Or ooOeve(5 p€ UrKpoKurroprr6 roprivo nve0povo5 Kor n€propropdvn v6oo dxouv pro nrOo-

v6rnro ioon5 nou xul.roiveror on6 10-20Vt lbroirepo eAruorrri Oeponeurrrfi npoodyyron, rou-
Aoxrorov 0e t^rpnrrxd yro ro or66ro our6 rns v6oou, qnore Ae i n €vrorrKorroinon rn5 xnpe roBe -
poneio5 pe rour6xpovn ornvopoAio rou Otilporos xor nr8qv6 nporpuAorrrr<n ornvopoAio eyre -
goAou. H xopfynon evronxhg xnpero0eponeio5 pe evoAAooo6UevouS ouv6uoo;.ro05 rurropo-
ro[rxti.rv rpopp6r<ov pn 6rooroupo0trrevng eopuoK€urr165 ovrioroon5,0eurpnrrr6 6rxoroAoyei-
ror qn6Auro. H 6uvor6rnrq xpnorponoinon5 ornv xoOnpeprv6 xArvrxf np6ln ou{nrrrtirv or1.ro-

notnrrrtrrv nopoy6vrt:v, enrrpdner pe opreili oog6Aero, rn 6reperivnon rnS un60eon5 rnS €vro-
rrronoinon5 rn5 Oeponeurrrn5 oyuryri6 oro n€proprotrr(vo orobro rou UrKpoKurroprr<ori Fpoy-
xoyevo05 xopxrvtirporo5.

nNEYMON (1995) 10-13
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Evrqrrxonoinon (dose-intensity) rn5 g€pon€iq5 oro
MKN

H Oeu-rpqrrr<d rouAdXrorov rpoeovRg dnoq.rq, 6rr
ro e€pqn€urrr<6 onor€treopo crrov r<opr<ivo oXer(eror
pe rr1 Soooloyio ru.lv Xopqyoup€vtr.tv eoppdru-rv, ov
Kor uroorqp(eror roXupd, 5ev €Xer eri rou nop6vrog
on6,\uro rerpqprtlOeilo. O ouoXerrop6g 6oooAoyioq
r<or 0eponeurrr<o0 qnoreA6otrloros orqp(eror orrl Oerr.rpio
rou Skipper, rqv r<rvrlrrrq rfnou Compertz Kqt rrl Oeo-
pio rov Goldie r<or Goldman.

Kard rq )ewpia rou Skipper, pio 5e5op€vr1 56oq
Qoppdr<ou Qoverie €vo oro0ep6 r<I6opo, r<or 6Xr opr0p6,
r<opr<rvrr<d.rv rurrdpu.rv. Enopr€vu.rg 6oo prrp6repo eivor
ro veonAqoporrr6 eoprio, 16o'o peyoAdrepq eivor r1

nr0ov6rqro e{oQdvroqg rou p€ rrl ouyK€r(ptp€vr1 56o11

Qoppdr<ou. Eivqr 5uvor6v, enioqg, q r<opn6Arl ouox€-
rroproti 5oooAoyiog ovron6rprcrqg (dose response cu-
rve) vo peroBArl0ei on6ropo ;re ou(olrerd.roerg rou eop-
pdr<ou. 'Eror pnopei or6pq r<or pio prr<pq orj(qoq rqg
SoooAoyiog rou Qop;rdr<ou. vq oSqyqoer oe pio 5u-
oovdAoyq orJ(qoq rou Oovdrou ruJV KopKtvtKtirv rur-
rdpcuv. Avriorpo<po, 11 peirooq rqg 5oootroyioq rou
Qoptrldr<ou eivor 5uvor6v vo n€ptopioer evrunujorqKd
rrlv nr0ov6rqro ovron6Kptons Kot Kqr'en€rrooq rqv
nr0ov6rqro ioorlg ev6g 6yr<our1 Yn' our( rqv (vvoro
5rroroAoyefror qn6Aurq q XopRynon crrov MKI-I, 6oo
ro 5uvqr6v peyoA0repqq 56oqg r<urroporo(rxd.rv eop-
;rdrov oe 6oo ro 5uvqr6v purp6repo lpovl<d U€oo-
Sroorqporo.

I[pQtr.rvo p€ rrlv rcrvqnrct1 ranou compertz,otltn<po(
oe p€ye0og 6yr<ol ou(dvouv opyd pre qqtr6 r<Adolro
ovdnru(qg (growth fraction), or p€oou pey€Ooug pe-
yoArirvouv roXirepo ror or peydAou pey€Ooug eOd-
vouv o€ (vq enineSo (plateau) pe trru<p6 r<.\6o;ro ovd-
nru(q512. Or 6yr<or trorn6v pe qqtr6 r<,\dopo ovdnru[qg,
6nug ro MK[l, ovrrperu:nf(ovror pre peyoA6reprl €nt-
ru1(o, 6rov Xoprlyoti;re urgqA€g 56oerg r<urroporo(r-
Krirv QqppdKUV o€ oXerrrd BpoXeiog 5ropr<eiog Xpovt-
rd Sroor(poro.

IripQrlvo r€Aog pe rq )eupia ruv Goldie-Goldman
or ovOerrrroi rA6vor eivor q ouXv6repq orrio ooroXiog
rqg Xryrero0eponeiog. 'Ooo prr<p6repo eivor ro ;r6ye0og
rou 6yr<ou, 16oo prrr<p6repr1 eivor 11 nr0ov6rrlro Jnop-
(qg ov0er<rrr6v rAtirvu-rv. H nr0qv6rqro ovdnru(qg
qv0eKrrx(lv r<Arfuvcrrv, eivqt notrU preyoAfrepq pe rq
Xoprlynon ev6g on' 6,11 56o 11 rprdrv rurroporo[rr<titv
Qoppdr<rr.rv. 'Erol, eivor on6Auro 5rr<oroAoyqp€vrl oro
Ml(l-l o) rl Xopnynon ouv5uool.ui.rv eoppdr<ov r<or B) q
Xopnynorl evolloxrrrd, ouv5uooptirv U€ pn 6roorqu-
poripevrl ovrforooq13.

O p6r\oS rurv ou{nnxdrv otponolnrmtiv nopoy6vrov
oro MKII

AvoQ€pOqr<e q5q 6rr rl Kurroporollr<q Xqpero0epo-
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ne[o, oro MKI-I, rouAdxtorov yto ro neploo;r€vo o16-
5ro rqq v6oou, oQeii\er vq €ivot evrorrr<q. Aur6 crqpo(-
ver 6rr rord rq 5rdpr<ero rqg Oeponeurrr<d5 oyr,Ly(g
qoOevd;v pe MKt-l ro 25o/o rc.lv qoOevulv 0o nopou-
ordoer rdnolo ooBoprl enm,\orr1 crrg ouv€nero rng pu€-
AoKqrqorol4g. 'Evo noooor6 570 fi€piflou rc,.lv qoOe-
v6v 0q r<oroA((er rord rq 5r6prero rqg 0eponeiog rr.rg

ouv€nero rollr<6111ro9 nou oXer(erqt p€ rri 0eponeu-
rrrrl oycr;yq" H np6lqq4, r<Upro rqg ou5ereponeviog 0o
nepr6pr(e oqpovrxd rrg ooBop6repeg Aorptir[€rg nou,
6Xr on6vro, ouven6yovror ro Odvqro rou ooOevofg.
llopon6po rl Kurrqporo(rr<q oyuyq, 0o eXopqyeiro ;,re

nS flpoypqpporrolr6veg 56oerg orq roKrd ypovr<d 5ro-
orqporo nou erXe oproOei. To nopondvul, €fvot onp€-
po eQrrcrd p€ rn Xpnotponofiorl rurv ou{qrxdrv otpo-
norqrrr<d.rv nopoy6vru.rv G-CSE (granulocyte-colony
stimulating factor, nopdyovreg 5r€yepoqg rutv onot-
r<rriv rcr-rv ou5erepoqiAu-rv) r<or GM-CSF (granulocute-
macrophage-colony stimulating factor, nopdyovrog
Sr6yepo'qg ru.lv onorrrdrv rurv ou5er€poer uJV-poKpo-
Qdyu.rv)l4. Ze peydAq ruXoronoqp€vq peA€rq orqv onoio
6yrve o0yr<proq npoQulor<rrr<4g Xopfvnonq G-CSF.
onoSeiXOrp<e 6rr orqv opd5o ruv qo0evdrv nou €Aq-
Be ou[qrrr<6 nopdyovro, noporqp(0qr<e 5poorrr<6g ne-
proprop6g rulv epnup6rutv ouSereponevrtirv r<or yevrr<d

rrlg ro[rr6rqrog A6yur pu€AoKorc{oroA(9, ruJV €toq-
ytr.tyri-rv oro Noo'oropeio xor onoQuyrl r<oouor€pqoqg
q peitloqg rutv SoooAoyrd.rv ru;v qoppdr<ov oe rfuvr-
r<6 enine5o. Eni nl€ov onoSeiX0qr<e 611 5ev ucpiororor
o r<iv5uvog npooyuryqg rou 6yr<ou on6 rq Xoprlynorl
G-CSFl5 tr6yo tinop(r1g uno5oX€uv yto rous orpo-
norqrrro0g ou{qrrr<o6g nopdyovreg oro r6rropo rou
MKN.

H EAAqvx( Iuvepyo(6;revq Oyr<oAoyrr<q OpdSo yro
rqv EtrIqvn<n Op65q Metr€rqg Kopr<ivou llve0povog
oXeSiooe Kor rrpctypqronorei Oeponeurrr6 nputr6r<o,\-
Ao, yro oo0eveig pe errerop€vq v6oo nou Bpior<ovror
oe noAU r<oA( yevlr<q rordorooq ror €Xouv euoroAo-
yrr€g rrp€g vorpiou, Aeurtlporvdlv Kqr oIKoArKng eu.t-
oQordoqg. Or oo0eveig unoBdAAovrot oe evrorrr(
eB5oproSroio Xop{yqon evoAAqKrrKd Xqpero0eponeurr-
r<rirv ouvSuop6v pn Srooroupo0pevqg ovriorooqs (Ca-
rboplatin 15O mg/m2 qp, 1. Etoposide 75 mg/m2 \lr.
1,2 rrg eB5opd5eg1. 3,5,7,9. 11 r<or Epirubicin 30
mg/m2 qp.1 r<or lfosfamide 2 gr/m2 qp. 'l rrg eB6oud-
6eg 2,4,6,8. 10, 12) yro orivolo 12 eB5opd5urv.
Otlporcrxq or<rrvoBoAio Kot npoeulorrrr<r1 orrrvoBoAio
eyreQdAou Xopqyeiror orous ovronor<prO€vreq ooOe-
veig pe nepropropr€vr1 v6oo. H ro[lr<6rqro ;.r6Xpr rdrpo
unqp[e pq5oprvrl Kot rTpoKoroprrrcd 6tror or ocrOeveig
iloBov ovd eBSopd5q nS Trpoypo1rporrolr€veg 56oerg
Qop;rdxtovl6.

Enop6vtrrg n €vrqlKoroqon rn5 Oeponeiog rou MKll
ory.repo, ;rnopei vo ouvorpro0ei olg nopor<6rtr-r 4 npo-
rdoerg:



1. Eivqr 5uvor6v oro MK[l pe Xop(yqoq prKpng
Srdpr<erog (3 pqveg) evrorrr(g Xry.rero0eponeiog vo enr-
reuX0oriv nofui rKqvonoqrrrd onoreA€olrorq ovro-
norpioeu-rv ror enrBrtioeutg. 'Erol o ThatcherlT Xpqot-
ponord.rvroq rov ouv5uoop6 CEM (Cyclophosphamide,
Etoposide, Methotrexate) ovoq€per 81% ouvoll<€g r<or

69% nA(perg ovronorpfoer5 pe 1 1 pqveg 5rdpeoq enr-
Bit-ror1 r<or 14 yta roug nAqpul5 crvronoKpr0€vreg17.

2. H Xop(yqoq evoAAooo6pevurv ouv5uool.nitv
Qoppdr<u.rv ;rq Sroorouporjpevrlg ovribroorlg oro Ml(l-i
<poiveror vo unep€Xer oe oX€oq p€ l'lv enfreu[q ovro-
nor<pioeu-rv ror relrrqg enrBioorlq. TuXoronorlp€veg
;reAEreg orrg onoleg o cruv5uoo1.r6g CAV (cyclophos-
phamide, adriamycin, vincristine) ouyr<pfOqr<e ;re evoA-
Aor<rrr<( Xopnyrlon rilrv ouv5uoopdrv EVI (etoposide,
vindesine, ifosfamide), PAV (cisplatin, adriamycin, vinc-
ristine) ror CMC (cyclophophamide, methotrexate, CCNU)
on€5erlov orqrrorrK6 oqpovru<r1 unepoXq ovronorpi-
o€uJV Kor enrBr6oer,,-rg, oroug ooOeveig nou €IoBov
evotrAor<rrr<q 0eponeio 1 8. Avdtroyo onoreA€oporq, npos
6QeAog rqg evoAAor<rl<qg Oeponeiog, on€5erle q ou-
yrprrrr<( peA€rq Xoprlyrlong CAV versus C,AV evol-
Aooo6pevo pe EP (Etoposide. Cisplatin)1e

3. H evrorrr( Xoprlyqon evqAAoKrrKd ovd eBSopd-
5o (oUvoAo '12 eB5op65eg). ouv5uooptitv ;.re pq-5ro-
oroupo0pevq ovriorooq o5(yqoov oe uqrqld nooo-
ord ovrqnor<pioeu-rv. H Xop(yqoq ovd eBSopd5o
etoposide pe cisplatin evoi\I6l pe adriamycin ror ifos-
famide o5(yqoe oe 91% ouvoArr<€g r<or 50% nA(perg
uQ€oerg. H p€or1 enrBfrloq (rov 58 eB5opd5eg yro
roug ooOeveig ;re nepropro;r€vq v6oo. Yn(p(e 6pu.rS
peir-rroq rqg 56oqg oro 637o rc'lv neprnrtiroeurv, evdl
€yrve 5uvor( n Xop(ynon p6vov rou 73o/o rq5 npo-
ypopporrop€vr1g 5ooo,\oyiog ruv Qoppdr<tr.rv2o. Avri-
0ero, orq 5rr<r1 pog ovdloyq pei\€rr1, orqv onoio 6prog

Xopqyq0qr<e npo<puAoxrrr<d G-CSF np. 3-7 r<dOe eBSo-
pd5o, 5ev noporqpqOqr<e pefrr-toq rqg 56oeur5, evti.r

Xopnyrt0qr<e ro 'l OO% ruJV TTpoypopr;rorropr€vurv 56-
O€LUV.

4. T€Aog, q npoquAor<rx( Xopqyqoq ru-rv ou(qrr-
t<6v orponorqrrr<dtv nopoy6vrulv G-CSF r<or GM-CSF,
XLrrpig vo ouvendyeror npooytly( rqg ou(qoetr.lg rou
6yr<ou, nepropi(er 5poorrrd rrg epnUpereg ouderepo-
nevieg, rrl voooKop€ror<r1 vooqleio, roug Oovdroug on6
Aorpril[erg, rn Xpnon €v5oQl€Biuv ovrrBrorrrdrv, l1v
r<oOuor€pr1oq rqg Oeponeiog r<or r€Aog rq pefu-ror1 rov
npoypoppqrroOEvrc,.rv 56oeov ruv Kurrcrporo(rr<d-rv

Qoppdr<tlv15. Enmtr€ov, n Xopnynon ou[qrrr<d.rv rqpo-
y6vrov prnopei vo oupBdAtr€t orqv rol0repq orToKq-
rdorooq rqg ou5ereponeviog oo0ev6v nou Ao;rBd-
vouv noAJ upqtr€g 56oerg Xqprero0eponeiog r<or our6-
Aoyq perop6ox€uorl pueAof rov oordrv. T€Aog, rovi'-
(eror 6rr pe rq Xopqyqorl qtponotqrrrcci.rv ou{qrxti.rv
nopoy6vru.rv eivor Suvorq 11 o6(qoq orrlv nepre€pero
ruv opl6yovov noluSrjvqpuv orponorqrxdtv rurrd-
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putv (stem cells). Aurd ro rUrropo pnopei vo Xpnor-
ponoqOo[v 16oo crqv unoror6ororq rq5 ourop€rq-
p6oXeuoqg puelo6 oorti.rv 6oo Kqr orqv roX6repq
qnoKordorqon rns ouSereponeviog.
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Dose-intensity of treatment in small cell lung cancer (ScLc).
The role of haemopoietic growth factors

D. SI(ARLOS, E. SIAMANTAS, C. PANOPOULOS

Small cell lung cancer (SCLC) is responsible for ap-
proximately 2Oo/o of bronchial cancer and is character-
ised on the one hand by early and extensive disease
spread and on the other hand by chemosensitivity and
radiosensitivityl.

Chemotherapy therefore based on the above data,
is the treatment of choice2. Cis-platin and its product
carboplatinum, etoposide, carbocyclines (loxirubicin, epi-
rubicin), cylophosphamide, iphosphamide and vinca prod-
ucts (vincristine, vinplastine), vindesine and methotrex-
ate are active drugs for this disease. Combinations of
two or more of the above drugs achieve a better
response of longer duration and higher survival than
monotherapya. Thoracic radiotherapy is a necessary
complimentary therapeutic approach for restricted dis-
ease, contributing not only to the reduction of local
relapses but also to the increase of survival. The role of
prophylactic cranial irradiation continues to be contro-
versial despite the fact that the majority of oncologists
recommend it for fully responsive patientsG. Finally, the
role of surgery is confined to an extremely small per-

ABTRACT
Patients with small cell lung carcinoma and limited disease have a cure prognosis ranging

from 10-20%. A particularly attractive therapeutic approach, at least theoretically for this
stage of disease, is intensive chemotherapy combined with contemporary chest radiation
probably combined with preventive brain radiation. The administration of intensive chemo-
therapy with alternating cytotoxic drug combinations of non-crossing pharmaceutical resist-
ance, is theoretically absolutely justified. ln daily clinicat practice, the potential use of haemo-
poietic growth factors, permits the substantially safe exploration of the hypothesis of inten-
sification of therapeutic approach in the limited stage of bronchial oat cell carcinoma,
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centage of patients with limlted disease or removal of
the residual disease after chemotherapyT.

Using combined chemotherapy in patients with lim-
ited disease the response reaches 80-90% (50-600/o
complete response) and 15 months median survival
(15-?Oa/o survival > 2 years)8. On the contrary in pa-
tients with advanced disease, the respective data are:
2O-25o/o complete response, 9 months median survival
whereas there is practically no possibility of complete
recovery.

Dose-intensity of treatment in SCLC

The theoretical aspect that in the treatment of cancer
the therapeutic result is related to the dose of the
drugs administered, although strongly supported, is not
at present fully justifiedl0. The correlation between dose
and therapeutic result is based on the theories of Skip-
per, Goldie and Goldman and the Compertz Kinetic.

According to Skipper's theory, a given drug dose
kills a standard fraction and not a number of malignant
cells, therefore, the smaller the neoplastic burden, the
stronger the possibility of disappearance of malignancy
according to the dose. In addition it is possible for the
dose response curve to change rapidly with dose fluc-
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tuations. Thus. small dose increases can lead to dispro-
portionate increase of malignant cell death. On the con-
trary a dose reduction may possibly decrease the pos-
sibility of response impressively and thus the possibility
of disease recoveryll.

According to Compertz kinetic small size tumours
increase slowly with high growth fraction, the medium
size tumours increase more rapidly and the large size
reach a plateau with small growth fraction12. Thus tu-
mours with high growth fraction, such as SCLC may
be dealt better with short courses of high dose.

Finally, according to the Goldie-Goldman theory the
resistant clones are the most frequent cause of chem-
otherapy failure. The smaller the size of the tumour, the
smaller the possibility of existance of resistant clones.
The possibility of resistant clone development is much
greater when one cytotoxic drug is given rather than
two or three. So, in SCLC the following are absolutely
justified: a) The administration of drug combinations. b)
Alternative administration of non-cross resistant com-
binations.

The role of granulocyte-colony stimulating factors
(G-CSE)in SCLC

It has already been mentioned that in SCLC cyto-
toxic chemotherapy ought to be intensive, at least for
the restricted period of the disease. This means that
during treatment 254/o of patients with SCLC will have
some serious complication as a serious consequence of
bone marrow suppression. Approximately 5% of these
patients will die during treatment as a toxic conse-
quence related to therapy. Therefore if one could pre-
vent granulocytopenia, serious infections could be pre-
vented which frequently lead to patient's death. Fur-
thermore the cytotoxic therapy could be administered
at the time intervals planned. All this is today possible
by using G-CSE (granulocyte-colony stimulating factor)
and GM-CSE (granulocyte-macrophage colony stimu-
lating factor)l4. ln a randomised study it was proved
that in the group of patients receiving GCSE preven-
tively, a significant decrease of granulocytopenias, ad-
missions to hospital and avoidance of delay or dose
reduction of cytotoxic drugs was observed. ln addition
it was proved that there is no danger of tumour pro-
motion induced by G-CSF15, as a consequence of G-
CSF receptors on the SCLC cells.

The Greek Collaborative Group of the Study of SCLC
has planned and is executing a therapeutic protocol for
SCLC patients with good prognosis (ie. patients with
restricted disease or patients with extensive disease
who are in good condition and have normal sodium,
albumin and alkaline phosphatase values). Patients are
submltted to intensive weekly administrations of alter-
nating non-cross resistant chemotherapy combinations

(Carboplatin 15O mg/m2 day 1. Etoposide 75 mg/m2
days 1.2 for weeks 1, 3, 5, 7, 9,.11 and Epirubicin 30
mg/m2 day 1 and ifosfamide 2 g/m'day 'l for weeks
2,4,6,8. 10, 12) for a total of 12 weeks. Thoracic
radiotherapy and prophylactic cranial irradiation is ad-
ministered in responsive patients with restricted dis-
ease. The toxic effects have so far been minimal and
all patients received all scheduled doses16"

So, dose-intensity of treatment in SCLC could be
summarised in the following four proposals:

1) ln patients with SCLC it is possible to achieve
very satisfactory results, in terms of response and sur-
vival, by administering short-term (3 months) intensive
chemotherapy. Thus ThatcherlT, using the CEM (cyclo-
phosphamide, etoposide, methotrexate) combination,
reported a total of Blo/o responses (69% complete
responses) with 11 rnonths median survival (14 months
for those with complete response)17.

2) The alternative administration of non-cross re-
sistant combinations in SCLC patients seems to be
superior for response and survival. Randomised studies
in which the CAV (cylophosphamide, adriamycin, vinc-
ristine) combination was compared with the alternating
administration of EV, (etoposide, vindesine, ifosfamide).
PAV (cisplatin, adriamycin, vincristine) showed statisti-
cal superiority in terms of response and survivalls. Sim-
ilarly, comparison of sequential CAV administration versus
alternating administration of CAV with EP (etoposide,
cisplatin), showed the superiority of alternating chem-
otherapyle.

3) The intensive weekly administration (12 weeks)
of combinations with non-cross resistance led to high

response percentages. The weekly administration, al-
ternatively of etoposide plus cisplatin and adriamycin
plus ifosfamide led to a 91% response (5Oo/o complete
response). Median survival was 58 weeks for patients
with restricted disease. There was a dose reduction in

63% of cases whereas scheduled dose administration
was possible in J3o/o of cases2o. On the contrary in our

similar study we did not observe any dose reduction
and we administered 1OO7o of scheduled doses.

4) Finally, prophylactic administration of G-CSF and

GM-CSF. results in dramatic reduction of granulocyto-
penias, hospitalisation, deaths from infection. lV antibi-
otic use, chemotherapy delay and reduction of sched-
uled cytotoxic drug therapyls. ln addition the adminis-
tration of G-CSF and GM-CSF can contribute to faster
restoration of granulocytopenias in patients receiving
very high doses of chemotherapy and in bone marrow
transplantation. Finally, it is stressed that by giving G-
CSF and GM-CSF bone marrow stem cells may be
increased. These cells can be used as substitutes for
bone marrow auto transplantation and more rapid res-
toration of granulocytopenia.
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H unop{n npoy€orepovn<wv uno\oxeuv (PgR) @S cuvoikos
nopoyovrcrs efeA$ns oe ao0eveig pc pn pKpoKurrapu<o
KOpKtvo nveupovc,

I(. ZAPOI-OYNIAH:. E. ZIOI-A:, E. NAYNIAOY. O. ANTONOTNOY, H BAINA:, A. NANAZOINOY,
I(. AHMHTPIAAH:, XP. NANAKON:TANTINOY, EM. XPIITOOOPIAHI

Erooytryf

Kord rq 5rdpr<ero rrlg nepoop€vqg 5er<oerioq €rr-
BeBor60qr<e o ev5or<prvrr<og p6log rou nveUpovo. To
i5ro Qoiveror vo roX[er Kot yto rov KopKtvtK6 nveupo-
vrrc6 ro161.2. Ev5e(erg yro ro ovu-rr€pu-r onoreAei n €v€p-
yonorqoq ror o peroBoAro'p6g orov nve6povo, ouorrlrv
e(crlnveupovrr<[g npo€Aeuoqg (oyyeror€votvl'1, rrpooro-
yAovdive5, Bpo5ur<rvivq, Aeur< orpt€vro r<.trn.), r<oOti_rg ror
q nopoyoy( on6 rov nveripovo ev(6pov er5rrtfuv yro
rq Broofv0eorl v€upoo]-lovtirv, 6nog q L-dopa decar-
boxylase, neurone specific enolase rAn. Eivol yvu_rorf1
enioqg q ofvOeoq veuponenrr5iov 6nog 5-OH tryp-
tophane, somatostatin, VIP r<trn., rq onoio 6Xouv ev-
5onveupovrr<q q e[onveupovrr<q 5pdoq. Irov rop€o
quro, or 5roQop€g ovdpeoo orov prl-ptKporurroprr<6
(MMK||) Kqr orov prKpoKurroprr<6 ropr<ivo rou nve6-
povo (MKl-1) eivol prdAAov nooorrr€5 nopd nororrr<€g. H
oppovoe(dprnoq rulv 6yrulv rou nverjpovo qno5er-
rvUeror ror on6 ro yeyov6g rqg ovefpeoq5 o'ouroti5
unoSoX€rr.rv yro orepoet5rr<€g r<or nenl5rr<€g opp6ve53.
Ie np6oQorq €peuvd pog npoo5ropioope 4 rtinoug
uno5oX€r-rrv orepoer5rrci.lv opl.rovri.lv oe rororepdXro
MMKI on6 oo0eveig nou unoBtr(Oqr<ov o€ X€rpoupyt-
rcq Oeponeioa. !<on6g rqg nopoUoog pel€rqg eivor q
o(roA6yqoq qurdrv rov eupqpdrulv orqv np6yvr.troq
Kor orn orporqyrr<q ovrrperdrnrons rulv oo0ev6v pe
MMKI, yvtopi(ovroq 6rr q oppovoOeponeio oppovo€-
[oprd.rpevr,uv 6yr<u-rv (poor6t, npoordrqg) €Xer oAA6-
ler pr(u<d rqv np6yvurto( roug.

lvlore5ovri<r.1 luvepyo(6uevq Opo5o Eperjvqq rou l(opr<ivou rou
lve0povo.

YArr6-M(0o6os

Kord rq 5rdprero ruv 5 retreuroiu.rv erdrv rrqpo-
r<oAou0(oope rqv nopeio rqg v6oou 31 ooOevd.rv pe
MMKI nou unoBAq0rlKov o€ Xerpoupyrr<q 0eponeio rol
oroug onoioug perpqOqr<ov 4 ei5r1 uno6oX€r.uv ore-
poerSrr<ti.rv oppovci-rv, oe rororepdXro 6yr<ou nou ndp-
Oqr<e r<ord rqv en€pBooq. Or uno5oXeig nou npooSro-
piorqrov (rov or elqg: AvSpoyovrrco[ (AR), ororpoyo-
vxoi (ER), rpov€or€povxoi (PgR) ror r<oprr(otrrr<oi (COR-
R)

I-ro rq A4pq rou KurrqponAdoporog, o ro169, nou
5rerqpeiro oe uyp6 d(tlro, prerd rqv r<ovronoiqoq rou,
opoyevonoqOqre oe Potter pe pu0plorrr6 5rdAupo pH
8,2 nou neprerXe oro ,\irpo, 0,55 gr NaHrPOo.HrO.
2,85 gr NarHPOo.2HrO, 3 mM vorpo(i5ro. O.5 mM
Sr0ero0peir6ln (DTT), '1.5 mM EDTA r<or 'lO0 ml ylu-
r<epivq. Irq cruv€Xelo ro opoy€voroifu;o euyor<evrpq-
Oqre oe 30.000 x G ylo 3O Aenrd Kqt ro un€pKeipevo
nopeA4Q0q npooerrrrd pe nrn€ro Pasteur.

l-ro rq p€rpqorl ruJV oppovrrdtv unoSoXeu-rv Xpnot-
pronor(Oqr<e q p€Oo5og rou r<o,\u1.rpr€vou p€ 5e{rpdvq
(u.rdvOpor<o (DCC). Ie ouvrop(o, q p€Oo5og €1er u-rg

e(qg: Au(ov6U€v€S ouyK€vrpd-roeq enroryroop€vng (rpr-
rrop€vqg) opp6vqg enutd(ovror yro 4O lenrd oroug
40 C pe O,2 cm3 rurroponlooporlroti nopooreu6-
ot-lorog. l.uAqveg p€ rqv er<orovrqnAdoro ouyr<€vrpooq
rpulpo0 ovroyulvtor( rqg enloqpoop€vrlg oppovns
Xprlorponoto6vror oqv treur<6 yro vo onorAelorei q

p€rpqoq rng pn er5rrd 5eopeu6pevqg opp6vqg.
Iro rEtrog rqg en6ooqg, 1 cm3 oru-rpq;roro5 (o6v-

Opor<o ('l gr (uJdv0poKo Kqt O,'l gr Dextran-32 qvd
cm3 oroprlporo5) npooriO€vrqt o€ r<60e ouotrrlvo r<or

;rerd on6 nopoprov( yro 7 Aenr6 oroug 40 C (pre

ouXv( ovdSeuoq). or ou.rA4veq euyoK€vrpo0vror yro 5
Ienr6 oe 4.500 x G. An6 ro 5rouy6g unepr<e4revo nou



lopBdveror, 0,4 cm3 npocrrfOevrot o€ 3 cm3 onrvOq-
prorrrori uypo[ (4 gr PPO Kqr 0.4 gr POPOP ovd .\[rpo
;reiyporog rotrouoliou rcor Triton X-10O, 2:'l p€pq) r<or

;rerpefror oe perpqr( B orcrrvoBoAiog rtlnou Ll(B. Me

Bdoq rrg rrp€g nou AopBdvovrot yto ro r<d0e 5eiypo,
yiveror ovdAuoq r<ord Scachard Kqr ro qnor€I€opqro
€KQpd(ovror oe fMoles 5eopeuo;r€vqg opp6vrlg ov6
mg rporeivns rou rurroponlooporrKori nopooK€ud-
oporos.

Irqv nepfnr{.don rrls enroryroo;r€vqg ororpo5r6lqg
(yro rq p€rpqoq ruJV ororpoyovrrti-rv uno5oX6u-rv), or

ouyr<evrpd;o€rq rl5 opp6vqg nou XpnorponorqOqr<ov
(rov 600 fMoles (O,1 pC). 120O fMoles (0,2 pC) r<or

2400 fMoles (0.a pC). Og ovroytr.rvrorqg Xpqorponofi-
Oqr<e 5ror0uAoorrlBeorp6lq (DES).

I-ro rq p€rp4orl rLrJV flpoy€or€povrr<tbv unoSoX€trtv

Xpqorponorq0nK€ ro enroq;roop€vo ovdAoyo rnq npo-
yeorep6vqg ORG 2058 Kor or rp€rs ouyr<evrptboerg
qrov 200O fMoles (O.1 pC). 4OOO fMoles (pC) r<or

8000 fMoles (O.  pC). Qg ovroyu.rvrorqg Xpqorponoq-
Oqr<e quXp6 ORG 2058.

T€Aog, yro rq p€rpqon ruv ov5poyovrr<d-rv uno5o-
16trlv Xpqorponor(Oqr<e ro €TTrorlpqop6vo ovdAoyo R

1881, oe ouyK€vrpuroerg 12OO,24OO Kqr48OO fMo-
les pre ovroyulvrorq q.,uxpo R 18815.

Or rrp€5 rtuv uno5oX€tr;v, ro enf rotg eror6 nooo-
o16 0errr<6rqrog xoOdrg ror o rorotroyu<69 rUnog Qoi-
vovror oroug nivor<eg 1 €tr;g 3.

An6 rqv ovdtruoq ruJV onor€Ieopdrtr-rv nporUnrer
6rr q nopouoio PgR orov 6yr<o qnoreAei euvolk6
npoyvu-roru<6 nopdyovro yro rqv e[€Ar[q rqg v6oou.
Iuyrerpr;r€vo, on6 roug 1 1 oo0eveig pe 0errr<o0g PgR

or 9 Bpior<ovror or<6pq orq (u-rq oe ovri0eoq ;re p6vo
7 on6 rou5 20 pre opvqrrro6g uno5oXeiS (p < O,O2, x2

test). Irov nivqKq 4 qoiveror q enrBitloq orrg 2 o;16-
5eq ooOevdrv. llp6ner vo oqprerurOe( 6rt ot 2 opdSeg
5ev nopouoiooov 5roQop6 6oov oQopd rqv €rrooq
rqg v6oou (ord5ro TNM).

Enrnp6o0ero, q p€on enrB(trroq orqv oprd6o ;re
Oerxofg PgR nopouord(eror oryrovrrr<d peyoArirepq on6
ourq rqg opoSoS 6nou 5ev oveup€Oqrov PgR (1047
rlUEp€S r<or 498 qp€p€S ovriororXo, p < 0,OO'l pe t
test).

O roroAoyu<69 rUnog rou roprivou 5ev Qdvqre vo
noi(er p6Ao orqv enrB(uorl rurv qoe€vdJv.

Eupnep6oporo

H nopouoi,c orepoer6rrdjv uno5oX€trtv o€ oqpo-
vrrr6 noooor6 oe rororepdXro MMKil roro5erxvUer
rrlv 6nop(q rurrdpulv-or6Xclrv pe r<dnoro Bo0p6 op-
povoeldprrloqg. Ooiveror Aorn6v 6rr o MMKI-I ov(r<et
orqv opdSo ruiv oppovoe[oprd-rpevulv 6yr<uv, q 5e

SroQopd rou qn6 rov MKI €ivor nooorrr<( r<or 6Xr

nororrr<(.
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H Unqp[n npoy€or€povrt<tfuv uno5ox€uJv, ono rq
;r6ypr o(pepo 5e5op€vo, Qoiveror 6rr onoreAei euvol-
r<6 npoyvu-rort<6 nopdyovrq. To onorel€crproro ourd
evroXriouv rqv dnorgq 6rr r1 npooO(rq r<or oppovlr<qg

0eponeiog, n(pov rqg oqrBorrrqg, prnopei vo BeArrd.r-
oer or6pq neproo6repo rqv np6yvrr.rorl o' ourrl rrlv

llivor<os 2. IOEO:TO OETIKOTHTAI TQN 4 YilOAOXEON
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l1tuor<og 3. IITOIPAMMA ITOAOTIKON TYflON

opdSo oo0evdrv, 6nurg oupBoiver ror pe 6trtroug op-
povo€Eqpr6p€voug 6yKoug.
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The existence of progesterone receptors as a favourable
prognostic factor in patients with NSCLC

I(. ZAROGOULIDIS,
I(. DIMITRIADIS, CH

E. ZIOGAS, E. PAVLIDOU, A
. PAPAI(ONSTANTINOU, EM.

ANTONOGLOU, H.

CHRISTOFORIDIS

VAINAS, A. PAPAZOGLOU,

SUMMARY
The role of human lung as an endocrine organ is well established. Lung cancer tissue prob -

ably has similar properties as we have shown over the last 5 years by measuring 4 steroid
hormone receptors in patients with malignant non small cell lung carcinoma (NSCLC). The
steroid receptors measured in fMoles/mg of protein, were those for oestrogens, progester-
ones (PgR), androgens and cortisol and overall percent positivity was 29o/o, 35,SYo, 6'1,2% and
21,7%, respectively. [\line out of 11 patients with positive PgR are still alive but only 7 out of
20 patients with negative PgR (p < 0,02). ln addition, the mean survival of PgR positive is 1047
days as compared to 498 days in the PgR negative group (p < 0,01). No such relationship was
noted with the other 3 types of receptors. ln conclusion, the presence of PgR seems to be a
favourable prognostic factor in NSCLC patients and needs to be confirmed by following up a
greater number of patients. The addition of hormonal treatment may further improve the
outcome of these patients.

PNEUMON (1995)20-22

lntroduction

Over the last decade the role of the human lung as
an endocrine organ has been well established. Lung
cancer tissue also seems to have similar propertiesl,2.
lndication of this is the activation and metabolism in the
lung of extra-pulmonary substances (angiotensin, pros-
taglandins, bradikinins, leukotriens etc.) and also the
production by the lung of specific enzymes for the
biosynthesis of neurohormones such as L-dopa decar-
boxulase, neurone specific enolase etc. The synthesis
of neuroptides such as 5-OH tryptophane, somatosta-
tin. VIP etc. which act endo- or extra- pneumonically
is also well known. ln this field the differences between
non micro cell (NMLC) and micro cell lung cancer (MLC)
is quantitative rather than qualitative. The hormone
dependence of lung tumours can also be proved by the

discovery of steroid receptors and peptide hormones3.
ln a recent study of ours we established four types of
steroid hormone receptors in NMLC tissue specimens
from patients who had undergone surgical therapya.
The aim of the present study is the evaluation of these
findings in prognosis and in the strategy for dealing
with patients with NMLC bearing in mind that hormone
therapy in hormone dependent tumours (breast, pros-
tate) has radically changed their prognosis.

Materialand Methods

Over the last five years we have followed-up the
course of dlsease in 31 patients with NMLC who had
undergone surgical therapy and in whom 4 types of
steroid hormone receptors were measured from biop-
sles taken during surgery. The receptors measured were
the following: Androgen (AR). oestrogen (ER). proges-
terone (PgR) and cortisol (CDR-R).Macedonian Lung Cancer Research Group
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To obtain the cytosole, the tissue was preserved in

liquid nitrogen after pounding, homogenised in Potter
with buf f er solution pH 8.2 containing O.55 gr
NaHrPOoHrO, 2.85 gr NarHPOo.H2), 3 mM natrazide,
0.5 mM DTT. 1.5 mM EDTA and 'lOO ml glycerine per
litre. The homogenate was then centrifuged at 30,OOO
x G for 30 min and the supernatant was taken care-
fully with a Pasteur pipette.

The DCC (Dextrose Covered Carbon) method was
used for the measurement of hormone receptors. Briefly,
the method is as follows: lncreasing concentrations of
a H3 labelled are incubated for 4O minutes at 40 C with
0.2 cm3 cytosolic preparation. Vials with a one hun-
dred-fold concentration of cold antagonist of labelled
hormone are used as white so as to exclude the meas-
urement of the non-specific captured hormone,

At the end of the incubation, 1 cm3 carbon solution
(1 gr carbon and O. 1 gr Dextran-32 per cm3) are
added to each vial and after 7 minutes at 40 C (with
frequent agitation) the vials are centrifuged for 5 min
at 4.5OO x G. From the clear supernatant, 0.4 cm3 are
added to 3 cm3 of special beta-counter mixture (4 gr
PPO and 0.4 gr POPOP per litre toluene mixture and
Triton X 1OO,2:1 parts) and is measured in a LKB beta
counter. Analysis, by the Scachard method, was based
on the values given and the results give in fMoles of
captured hormone/mg protein of the cytosolic prepa-
ration.

ln the case of labelled oestradiole (for measurement
of oestrogen receptors) concentrations of the hormone
used were 600 fMoles (O.1 pC), 12OO fMoles (O.2 UC)
and 24OO fMoles (O.a pC). Diethylostilvestrole (DES)

was used as an antagonist.
The labelled progesterone analogue ORG 2O58 was

used for measurement of progesterone receptors and
the three concentrations were 2OOO fMoles (0.1 pC),
40OO fMoles (pC) and 80OO fMoles (0.a pC). Cold ORG

2058 was used as an antagonist.
Finally the labelled analogue R 188 1 was used to

measure androgen receptors, in concentrations of 'l 20O,
24OO and 48OO f/moles with cold R'1881 as antago-
nist (%).

Receptor values, percentage of positivity and his-
tological type are shown in tables 1-3.

Analysis of results shows that the presence of PgR
in the tumour is a favourable prognostic factor for the
course of the disease. ln detail, out of 1 1 patients with
positive PgR 9 are still alive as opposed to only 7 out
of the 200 patients with negative receptors (P < O.02,
x2 test). ln table 4 survival rates in the 2 groups of
patients are shown. lt must be noted that the 2 groups
did not differ as to the extent of the disease (TNM
stage).

In addition mean survival in the group with positive
PgR is significantly higher than the one in the group

Table 1. VALUES OF 4 STEROID RECEPTORS
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where PGR was not found (1047 days and 498 days
respectively. P < 0.001 with the t test).

The histological type of carcinoma did not seem to
play a role in the survival of patients.

Conclusions

Table 2. PERCENTAGE OF POSITIVITY lN 4 RECEPTORS

21
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Table 3. HISTOGRAM OF HISTOLOGTCAL TypES

The presence of steroid receptors in a significant
percentage of NMLC biopsies shows the existence of
target cells which is to some degree hormone de-
pendent. lt seems therefore, that NMLC belongs to the
group of hormone dependent tumours and the differ-
ence between it and MLC is quantitative rather than
qualitative. The existence of progesterone receptors,
as judged by data so far, seems to be a favourable
prognostic factor. These results support the view that
hormonal therapy, in addition to traditional therapy, could
further improve prognosis in this group of patients, as in
other hormone dependent tumours.
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Il. H geopio rr,rv "onpeiurv iourv nl(oeurv" (E.P.P.)

H Oeulpio ourfl 5rorun60qrce on6 roug Mead, Turner,
Macklem Kqr Little16 oXe56v rour6Xpovo pe rqv 0eo-
pro rou "roroppdrrq" nou ovotr00rlK€ oro npdrro p€pog
rrlg epyooiog ourqg. :6pQurvo u€ rous ouyypqe€(S,
o5qy6g nieoq rqg ernveuorrxq5 pong orous o€poyul-
yoUg eilvor q r<upefu6rr<( nieoq Palv. H oX€oq ovdpeoo
orrlv Palv. rqv une(u-rrorrr<fl Ppl Kot rnv eAoorrrq nie-
on €nqvqQopdg rr,,.rv nveup6vulv Pel efvor: Palv : Ppl
: Pel. 'Eror q o5qy6g nieoq Palv pnopei vo 0etlprlOef
6rr qnoreleiror on6 2 ouvrord;oeg (Pel, Ppl), er rov
onoiu.rv q ;rev Pel eivor ndvro Oerrr(, q 5e Ppl eivor
opvqrrr<q rord rqv eronvo( Kqt rnv qpepq er<nvo(, evdt
xord rq 5rdpr<ero 5uvoprr<qg ernvoqg yiveror xor ourq
0eru<(. Eno;r€vurg q odqy6g nfeoq Palv, xord rq 5rdp-
rero 5uvo1.trr<r1g er<nvo(g eivqr ro d0porolro 2 0err6v
nr€oeov, rqg Pel r<or rqg Ppl.

H otrl<( nrti.roq nieoqg oro €oulr€prr6 rcuv o€pq-
yt.ryd.rv on6 rrg rcupeAiSeq p€Xpr ro or6po (6nou e(r-
otfuveror U€ rrlv orpooQqtptKf : 0) eivor ioq p€ rrlv
Palv. EQ' 6oov q Pel eivqr €vo p€pog rqg Palv, np6ner
vo undpXer €vo oqpeio orous o€poyu-ryoJg, 6nou q

nrd;oq nieoqg on6 rrq r<uq,'eAi,5eg p€Xpr ro oqpe[o our6,
vo eivqr ioq trre rqv Pel. I' our6 ro oqpeio 11 ev5outrrr<(
nieoq eivor ioq pre rqv Ppl, eQ6oov Palv - Pel : Ppl. To
oqpeio rulv o€poyrryd-rv, nou Xopor<rqp(ovrqr on6
evSoulrr<q nieoq ioq p€ rnv une(or<orrr<q (Ppl), opf(o-
vrqr ulg "oqpeio iolov nr€oeu.rv" (Equal pressure points
- E.P.P.)16. To oqpeio ourd lopi(ouv rnv on6orooq
on6 rrg r<uqeAf5eg p€Xpr ro or6po oe 2 rp(;rorq: €vq
neprQepx6 rp(pq. 5qAo5( Trpog lS r<uqeA(5eg (upstr-
eam) pe o5qy6 nieoq rqv Pel ror ovrror6oerg Rus r<or
(va rcevrpx6 rpnpq, 5qAo5( rpos ro o'16;.ro (downs-

lOvdooero Kop6roXerpoupyrr<6 K€vrpo.
2Epyoorfpro flerpoporrr<rlq tDuorotroyiog [lovenrorryliou A0r1vd.rv..

tream) pe o5qy6 nieorl [or1 U€ rrlv Ppl r<or ovrrordoerg
Rds. Eivor Qov€p6 6rr q evSouAl<q nieoq oe oAq rq
oqpeilo rou n€prQ€prr<ori (upstream) rpqporog eivor pt-
rp6repq on6 rrlv Ppl.

Or oepoytrtyoi err6g on6 rqv Aerroupyrrq 5ropeorl
roug o€ revrprr<o65 Kor rr€prQ€ptKorig, nou orqp(ovror
oro "oqpefo ioutv nr€oeov", 6rorpivovror Kol qvqro-
prr<6 oe e{o0tlrpo<rr<orig (oroporoqopuyyrr<q r<orA6rq -
ro, Qdpuyyqg, trdpuyyog r<or 6vtl porpo rpoXeiog) r<or

evSoOopor<rrofg. Or ev5oOuporrrof oepoyu-ryoi nept-
Ao;rBdvouv Stio poipeg: o) rqv elcunveupovrrfl (ev5o-
0t-rpor<rr<q poi5oo rpoXeiog r<or ore,\eXrofor Bp6yXor) r<or

0) rnv ev5onveu;.rovrr<( (A6Boior Bp6yXor p€1pr relrr<d

BpoyXr6trro). H neprBdlAouoo rous oepoyu-ryo0g nieoq
5roQoponoreiror r<ord ;rqr<og ru.rv oepoyrllyd.rv. 'Eror q

neprBdAAouoo nieorl ru.rv e[oOopqKrKrilv oepoytlyli.rv
eivqr Kqrd npoo€yyroq ioq pre rqv qrpooqorprKrl (Patm),

rtuv evSoOulpor<rr<tirv - e(urnveupovrr<d;v oepoyrrlyr.i.rv
eivor 11 une(t-rxorrr( nieoq (Ppl) Kor rLov ev5onveupo-
vrrd.rv oepoyr,-tyrfuv unoloy(eror 6rr eivor ioq q Aiyo
prr<p6repq on6 rqv Pplts,zt (:X. 11).

H 5rororXu-rporrrrl nieoq Ptm oe 5rdQopo oq;reio
ruJV q€poyuJyrilv e(vor q 5roQopd pero(J ev5ouArr<(5

r<or neprBdAAouoqg nieoqg.
I0pQtrtvo pe 6o'o 6Xouv q5q qvqQ€pe€i yrq rS

rp€g rqg ev5ouArqg r<or neprBdAAouoo5 nieo-qg oro
SrdQopo oq.reio ruJV q€poylrryu-rv, nporfnrer 6r:

H Ptm oe 6Ao ra oqpeia rou tT€ptQ€prcol fupstre-
am) rpqtrtorog e[vor 0errrri, eQ6oov q evSouAt<q nieoq
eivor ;reyoAtireprl on6 rqv Ppl r<or q neprBdAAouoo ioq
rt ArVo ;-ur<p6repq on6 rqv Ppl.

H Ptm rwv e{w)wpaxrcti-tv aepoywybv rou K€-
vrpxoi (downstream) rpqporog eivor 0erx6, eQ6oov
11 ev6ou.\rr<q nieoq eivor peyoArirepq on6 rqv orpo-
oQorprKn r<or q neprBdllouoo ioq pe rqv orpooQorprr<(.

H Ptm rwv ev6onveupovxd.tv aepayuyti-tv rou K€-
vrpxol rprytarog efvor Oerrrn 6rov q neprBdAAouoo
nfeoq efvor pt<p6repq on6 rqv Ppl. H 0erlr<( rrp( rou
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Exnpo 11. Anerr6vroq ruv o€poyuJyrilv rord rr1 6rdprcero 5u-
vopu<(g er<nvo(9.
Pm : nieol oro or6po = orpooQolprKfl nieoq Patm : O

Ppl : un€(ulKolKfl ni€oq
Palv : ruqefu5rr<( nieoq
A.O : opXq ovonveuorrr(g o5o0-o16;ro (airway opening)
T.O : Or-lpor<rr<6 or6pro rpoxeiog (thoracic outlet)
E.P.P.: Iryreio ruJV o€poyulytiv nou q ev6oulrr<( nieoq eivor

iorl ;re rqv une(ul<oru<( Ppl.

E-P.P. npo<Unrouv ornv opxn rng ovonveuolr{q o6o6 (oqpeio

A.O.) 6rov q Ppl yiver ioq pe r4v Patm. lleporr€pu oJqnon rn6
Ppl perorrvei ro E.P.P. nepr<peprr<6repo. Me rrlv 6r€treuoq ru:v
E.P.P. on6 ro 0ioporrr6 or6pro rqg rpox€iiq5 (olpeio T.O.)
opXi(er q 6uvo;ur<{ oupnieoq rrov oepoyu.rydrv.

Ptm oQopd rqv n€proxn rou K€vrptKo[ rp(porog op€-
oLuS p€rd ro E.P.P. p€Xpr rou orlp€[ou nou n €vSouAKR
ni€on yiv€r ioq pre rqv n€prpdllouoo. An6 ro oqp€fo
our6 Kqr K€vrprK6r€po q Ptm yiveror qpvnnKfi16.

IupnepooprorKo, ro E.P.P. oe onotoSRnor€ TT€pro-

xrl Kor ov €vroni(ovror, xup(ouv rous 0€pqyuyorjs
o€ €vo n€prQ€prK6 (upstream) rpnpq U€ 0erx( Ptm ror
€vo r<evrprr<6 (downstream) rpnpo p€ e€rKR Ptm oroug
elu-r0u-rpor<rt<oUg r<or n€proXR rt.dv €v5onv€upovtKdlv
oepoyLrlyti.rv Kor opvqrKn Ptm onouS(nor€ q^Aori.

Enopr€vug rcd)e oupnieoq rwv s€psyuy(bv Kdrd rrlv
Edpxeru rrlg 6uvdptKtlg ercnvor'1E, prrop€i vd ouu!€i lr6vo
oro K€vrptK6 rpqpa rcu oe fi€ptox(S pe apvrlrrcr'1 Ptm.

"Irlpefo iocuv nr(oeu-rv" (E.P.P.) 5ev undpXouv orous
o€pqyuryo6s 6oo q une(uKorKrl n(€on Ppl eivor opvn-
rKR (XopqA6reprl on6 rqv qrpooQorprxq). Aur6 oup-
Boiver r<ord rqv Srdprero rqg eronvo(g Kqt rrls (pepqS
ernvoqS.

l(ord rq 5rdprero 5uvopx(g €Krvong, q Ppl ou(6ver
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Kor 6rov yiv€r ion p€ rnv ortrooQorprKq npor0nrouv
E-P.P., nou ornv n€piTrru;oq our( roiloe€rorivrot qKpt-

Bdr6 oro or6po (o'npeio AO rou oxnporoq 1 1). H
nepor€pu-t o(r1oq rn5 Ppl, TTou oqp€tuJr€ov ou(dver
rrlv €KrTv€uorl<q po[, npor<olei peror<ivqoq ru-rv E.P.P.

npos rnv neprQEpelo ru-rv E.P.P. €fvqt qflqpoirqrq yro
vq prop€i q o6(qoq rqg Ppl vo npoKq^€i of[qoq rqg
ernveuorrrfiS poRS (oe oro0ep6 nveupovrr6 6Vr<o).

Tofro <rupBoiver yrq rov nqpqKdruJ A6yo: H €Krv€u-
orrr<d poq V, 5[5eror on6 rqv e[iou.roq:

Pel

', :n*
6nou Pel €tvqr n o5qyo5 nieoq rou upstream rpqporog
Kcfi Rus or ovrordo€rg rou rprqporos ouroU. Ae5op€-
vou 6rr q Pel eivor oroe€pR, oe oro0ep6 nveupovrr<6
6yr<o. o ;r6vog rp6noS oUEqoqS rqS Vr eivor q pefooq
ruJV Rus Kqr qur6 ouprBoiver p€rLilvovros ro p(r<og rou
upstream rprlporog pe ;reror<ivqoq ru-rv E.P.P. rpos rrs
r<urpeAi5e5. l(dOe o0{r1oq 6purg rqg Ppl 5ev qKoAouOei-

rqr ouv€XUJS Kqr qn6 o0lqoq rr"lg €KrTv€uorxqg poqg
vr.

Or foou 6yr<ou r<oprntileg nieoqg - pon5, nou €ron-
yoyov or Fry r<or Hya11t'z's'6 ror enrBeBoiuroov or Mead
Kqr ouv. SeiXvouv 6rr q o[{qoq rqg Ppl ouvo6€0€ror
on6 orqSroKd perofpevq oti(qoq rq5 €Knv€uorrr(g po(q
Vu, u€Xpr vo enrreulOei q p€yrorq er<nveuorrr<( po(
Vrmax. An6 er<e[ r<or prer6 Sqproupyeiror plateau (5q4.

oroOepq €KTTV€uorrKrl pon) nopd rqv o6(qoq rqg Ppl.

H V, nou 5i5erqr on6 rqv €6[ouJon:

V-max - Pelt Rus

6Xer oro0epfl rrpq. Iro0ep( rrp( €Xer enioqg Kqr n Pel
(Ioyu oroOeporj nveupovrt<oti 6yr<ou) t<ot enop€vt,.lg

€(vor ovoyKoolK6 orqe€p€g r<or or qvrordo€rs Rus

rou upstream lrqporog. Aur6 oqpoiver 6rr eQ6oov
€nrr€uxe€i q Vrmax, ro pqr<o5 rou upstream r;r(porog
e(vor oro0ep6 ror ro E.P.P. oroOeponorotivrqr o€ ou-
yr<er<prp€vq O(oq: Apa q perorcivrloq ruv E.P.P. npog
ng rcurpeAi6eg ouvode1ovrq qn6 o1{qor1 rrlg €Knv€u-
orxqg poiE, evb q ora)eponoirlorl roug ouvendyerar
epQdwoq rrlg V1nax.

O rp6nog p€ rov onoio enrruyXdveror r1 oroOepo-
noiloq ruv E.P.P. eivqr o or<6Aou0og: Me rrlv o6lqoq
rrlq Ppl ndvo on6 rqv orpooQorprr<( ro E.P.P. preror<r-

voUvrqr on6 ro or6po (onUeio A.O. oX(porog 11),
p€cro rov e(u0urpor<rr<d-rv oepoyu-ryd-rv, npos rqv 0o-
p or<rr<f1 rp oXeio (ev5o0urporrr<69 -e[ulnveupovu<69 oe -
pqyurV6S) ror noipvouv oe our( pro O€oq. 6oro A
(:X. 11). To rp(pro ovdtrreoo orq E.P.P. (O€oq A)r<orro
0opor<l<6 or6pro rqg rpoXeiog (oqpeio T.O. rou oX(-
;rorog 1 1) €Xer opvqrrrq 5rororXr-lrporrr( nieoq Ptm Kqr

;rnopef vo oupnreo0ef.
H neporr6pu-r ori(qoq rqg Ppl ouvo5e6erqr on6 pe-

rcriv4oq ru-rv E.P.P. TTpoS rS r<upeAiSeg €oro orq O€oq
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B (IX. 11). Ttirpo ro rpnpq qvdp€oo oro E.P.P, (0€oq
B) ror ro 0tr-rporrr<6 or6pro rn5 rpox€iqg (T.O.) €Xer
enpqr<uvOei r<or Bpforcerot Kdrul on6 peyoA6repo Bo0-
pr6 ou;rnieo'qq. A6yu-r orj{qoqg rqg Ppl. M' qur6 rov
rp6no, ol qvrrordoets rou oupnt€(6pevou ouroU rprl-
pqro5, ouldvouv r<or o6rlyoriv o€ oroO€poroiloq rov
E.P.P., 6rov ou[r1OoUv 16oo tfuore vo rpoKoA6oouv
neproprop6 rng €Knv€uorrr<r1g poflg. H 5uvoprr<r1 ou-
pnieoq rurv q€pcryu;ytirv opX(er p€ rrlv 5r€Aeuoq ruv
E.P.P. qn6 ro 0u-rpor<rr<6 o161lo rqg rpoXeiog, evti.l o
neproprop6g rrlg €Kflv€uorrrqg po(g r<or q epredvroq
rqg Vrmax rour(eror U€ rnv oroOeponoirloq ru-rv E.P.P.

Mrq ovqlurrr6repq npoo€yyroq rqg nrdroqg nie-
orlg on6 rrg r<uqreAiSeg U€Xpr ro E.P.P. (5q4. rqg Pel)
o5qyei oro oupn€poo'po 6rr ourrl oe€f €ror o<p' ev6g
orr5 ond.tAereg A6yul rprBqg crro rorXtirporo ru.)v o€-
poyrrtyLijv Pfr r<or oQ' er€pou orrl p€roeopd enrrd-
XUVonS on6 ro eronve6pevo o€pro Pca16.2s. H Pfr qno-
reAeirqr on6 rqv Pla yro rqv ypo;rprr<( pofl r<or rqv Ptu
yrq rqv orpoBrAdr5q po(. Enop€vcr;g Pel : Pca + Pfr =
Pca + Pla + Ptu. To i5ro roXfer Kqt yto rrg ovrrordoerg
rou upstream rprryrorog 5qI. Rus : Rca + Rla + Rtu.

Or ouvlord.roeg nr€oerg rqg Pel e[opr6vrol on6 rqv
yeuperpio ruJV o€pcryr.r;yrfuv, ro euorr<d XopqKrqpt-
orrrd rou ernve6pevou oepfou rcor ro eiSog rrlg poRS,

5i'Sovrqr 6e on6 rrg nopor<drul e[roti.roe6:

Pca-1'P'V'(1)
(D"oo)o

ptu-L u'V tzt
D4

ptu - L' Po25' Po'75' V1'75 (3)
D4.75

6nou ca - preroQop6 enrrdluvoqg
la : ypopprrq po(
tu : orpoBri\tfu5qq poq
L : p(r<og oepoyLuyorj
D - 5rdperpog oepoyrr.tyori
p = yAor6rqrq q€piou

p : ruKv6rqro oep(ou
Or ovrrordo€r5 rou upstream rpqporog (Rus : Rca

+ Rfr) e(oprtirvror qn6 rov 6yr<o rou nverjpovo, pe

onor€Aeo;ro q ouvrorti-roo nou o<pefleror orqv rprBfl
vo e[vqr prr<pq oe ugqAo6g nveupovtrodg 6yr<oug ror
vo ou[6ver npoo5eurrr<6 p€ rnv ;reft.r-roq rou 6yr<ou.
Avri0ero, q ouvrorti.roo nou oQeiAerot crrnv U€roeo-
pd enrrdluvoqs rou oepfou 6Xer peyoAtirepq Spdoq oe
uq.rqAo0g nveupovrro0g 6yr<oug.

Or ouyypoQefg 5rerJnuoov rqv Oeopi,c ru;v E.P.P.16

yro vq eppqverioouv ro Qorv6pevo rou TT€ptopro1.ro0

rnq €Knv€uorrr<qg poqg. Or icrou 6yr<ou r<opn6Aeg nk-
onq-pon5, nou n€ruXov p€ n€tpcrpcrrrr<€g petr€reg oe
ov0pdlnoug,ls'2o rlrov nop6;roreg pe ereiveg rov Fry
ror Hyattl'2'5'6. Iro oXqpo 12 eivst pro r€roro r<o;rn0lr1
nieoqg-poqg oe 6yr<o 65% rqg VC16.

)E

H r<opntilq (o) ovrrororXei oe r<opn[Ar1 nieoqg-
pong edv 5ev unrlpXe oupnfeo4 ru]v q€pqyLrtytirv, Bo-
o(eror orqv e{lorr.rol Palv = K., . V + l(r.Vr 6nou K,
r<or K, eivor ot ouvr€A€or€g ypoprpt<fl5 r<or orpoBrtrti.r-
5oug ovriorooqg po(g. H r<opnUAq (B) npor<Unrer on6
rS r€rpcrporrr<€g ;rerp(oerg.

To oqpeio A rrlg on6r<Arong rng r<opnUlqg (F) on6
rqv r<o;rn0Aq (o) ovrrororle[ oe lpq Ppl nepfuou 12
cm HrO ror on6 ro oqpe(o our6 Kqr perd opXi(el 11

Suvoprr<q oupnieoq ruv q€pcryulydrv. H r<o;rnfAq (y)
ovrrororXei orqv evSouArr<q nieorl Pto rou Oopor<rror3
oropfou rqg rpoXeiog r<or Srooroupdtveror pe rq ypopp(
(B) oro oqpeio A, perd ro onofo opXf(er q Suvoprr<q

o'upnkoq rtl"tv q€pqyuJytiv. Iro oryrefo our6 q Pto
eivor (oq pe rqv Ppl.

H o5qy6g nieoq rou neprQepxo0 (upstream) rpn-
porog Pel. eivor q opr(6vrro on6orooq ovdpeoo orrg
ypopp€S (5) r<or (e), nou efuor r60ereg orov dlovo rqg
Ppl orr5 rrp€g -9,6 cmHrO r<or O, ovriororXo.

H rqrq rqg Pel yro rov ouyK€Kp4r€vo oro0ep6 nveu-
povtr<6 6yr<o (65% rrlg VC), €Xer oroOepq rrpfl 9,6
cmHrO.

H o5qy6g niecrrlg on6 rr5 r<uqeliSeg ;r€Xpr ro o16-
po Palv, nou eivqr forl pe Pel + Ppl, ovrrororXe[ orqv
opr(6vro on6orooq ovdtrreoo orqv r<dOerq ypoppn
(5) r<or rrlv r<opnfAq (B).

H o5qy6g nfeoq Pto yro rous eloOopor<rr<o0g oe-
poytrjyo0q (on6 ro 0opor<rr<6 or6;-uo rqg rpoXeiog p€Xpr

ro oropo), eivor q opr(6vrro on6orooq ovdpeoo orqv
r<dOerq ypoppn (e) r<or rqv r<opn0trq (y).

Or ouyypoqeig €AoBov r<opn6Aeg nieoqg-poqg oe
5rdQopoug nveupovl<otig 6yr<oug ror oupn€povqv 6rr
ro Qorv6pevo rou n€propropo[ rqg ernveuorrrq5 pong
(epqdvrcr4 Vrmax) nopouord(eror oe 6yrouq p€Xpr r<or

ro 7Oo/o rq VC16.

Or i5reg r<opnfAeg ni'eoqq-po(g Xpqorpronor(Orp<ov
neporr€pu.l on6 roug ouyypoQeig16. yro vo 5ro1u-rpr-
o0oUv preroBoA€g rujv qvrrordoeurv po(g pero{ri rulv

PaLu
o 20 eo 60 80 ctn Et1

-20 -9.6 o 72 ZO

PpL
40 6A cm EzO

Exhtrro 12. KopnU,\q nieoqg-porlq oe 6yro 65% rqq VC. (An6
Mead r<or ouv.16, rpononorqp€vo).
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5roQ6pu.rv rpqpdrov ruJV o€pqyulyrfuv, 6rov oul6ver
q Ppl. To nopordrur oXqporo 13A r<qr 138 Boo(ovror
oro oXqpo 12.

Irov rdOero dlovo, err6g on6 rnv KoroypoQR
rng poRS V undpXer Kqr rl KorqypqQn ruJV qvrror6-
oec,.rv. Or oArr<€g ovrordoerg Raw ovqtr0ovrqr org
ouvrord.loeg rous: ovrordoerg rou rprlporog fl€prQ€-
prr6repo on6 ro E.P.P. (Rus), rou rpqporog revrpx6-

0
o122040 60 8o

Ppl {cmH,O)

Exriyo 13A. KoroypoQn rrls pons V oo' rou ovrtordoeov P

€vovrr rqg Ppl. AvoQ€peror oe oupnt€otpous o€poyuJYo0g, t<o-
6d-rg r<or oe XopqAo[q r<or pr€rprouq nveupovtt<oUq 6yrous. (An6
Mead r<or ouv.16. rpononorqpr€vo)

PPI (cmH,o)

Exripo 138. Koroypo<pq rns poR6 V r<or rurv ovrtordoeulv R

6vovrr rqg Ppl. Avo<p€perat oe pn oupntdopoug oepoytr-tyotig,

r<o0tig r<or oe uqqAotlq nveupovrroUq 6yr<oug. (An6 Mead ror
ouv.16, rpononorrlp€vo)
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r€po ono ro E.P.P. (Rds) r<or ruJV crvLiJr€pLrJV €Euleu-
pcrKrKfv oepoyutytilv (Ruaw).

H r<opn[Aq rng pons rou oxqporos 13A nopou-
ord(er Vrmax Kor €ivor q r<opnUtrq (B) rou oxnporos 12.

AQopd oupnr€ortroug oepoytlyo0g. AvoQ6peror eni-
ons o€ ;r6rproug Kor XqprlIoUS flv€upovrKotig 6yt<oug. H

xo1.rn[Aq rnq porlg rou oxRporo5 138 5ev nopouotd(e I

Vumax Kor €ivcu q r<opnritrq (o) rou oxnporos 12. AQopd
6ropnrouq (pr1 oupnr€orpous) q€pqyoyoig Kot qvo-
q€peror enlo'qg o€ uWnAo0S nv€upovtKo6g 6yKous.

Or ovrrordo€rs ruv 6roq6pulv rpqprdrov ruJV o€-
povulyd.rv, npo€ruqov on6 rq ox6on rqg ovriororXqg
yro r<dOe rprlpro o5qyo0 nieoqg Kot rrlq po(g nou eivot
iSro yro 6trq rq rpflporo.

Iro oXqporo 'l 3A r<qr 13B Qo(verot 6rr ro E.P.P.

ep<pov(ovror oro or6po, (A 0 ) 6rov Ppl yfver ioq pe

rqv orpooQorprr<fl : O. Meror<tvotjvrol il€plQ€ptr6repo
p€ rnv o0lqoq rqg Ppl r<or Bpior<ovrqr oro 0tr.rporrr<6

or6pro rqg rpoxeiog (T.O.) 6rqv q Ppl yiver nepinou
(oq pe 12 cmHrO. M6Xpr our6 ro oqpeio ro oX(poro
13A r<or 13B eivor 6poto. Me rqv e(oo5o ru.rv E.P.P.

orqv 0u-rporl<q rpoxefo, opX(er q 6uvqrrr<r1 oupn(eoq
ruJV q€pqyu")ydrv (or<roypoQqp€vr1 neproXrl ovdpeoo
orrg ropnUA€S ruJV Rds r<or Ruaw) Kqt ro 2 oXryroro
5roQoponororivrot. Ot oArr<€g ovrtordoerg Raw ou(6-
vouv n€proo6repo oro oxRpo 13A oe oX€oq pe ro
oxnpq 13B r<or our6 oQeilerqt ornv ou;rn(eoq rou
rp(porog ov6peoo oro E.P.P. Kqt o 0upqKx6 or6pto
rrlg rpoXefog (T.O.) 5rtA. oe o6[qoq rov Rds.

H neporr€pcr-r odlqoq rrlg Ppl quvoSeferqt qn6 ne-
prQ€pK6r€pn preror(vr1oq rtr;v E.P.P. rcot o6lqoq ruv
Raw r<ot Rds. To 6pto prerd ro onolo ot Raw Kqr Rds

ou(dvovror oe on6Aurq ovoloyio p€ rnv q0Enon rrlg

Ppl, ovrrororXef orqv V.max Kctt rrlv oro0eponoifioq
rurv E.P.P. llepotr€put oriEnon rr15 Ppl 5ev ouvoSe6erqr
on6 ori[qor1 rq5 €Kflv€uorrr<fl5 po(g Kqt 5ev perorlvei
nepr<pepx6repo ro E.P.P. H o6yr<proq ru:v oXqpdrov
13A rcor 138 Siver pto etr6vo rrlg 6r<rooqg rqg Suvo-
prr<flq ou;rnfeong ruv oepoytrtyti.rv Kot rou Bo0poU rqg
oupn(eoqg TTou orlotr€irqt, yro vq eprno5loOei nepolr€-
ptri qtjEnoq rns €Knv€uorrr<ns pons. H Vpoltpn (1) rou
oXqporog 138 r€pver rqv r<opn0Aq rng poRS oe rrp(
(5ro ;le rqv VEnax rou oX(porog 13A. 'Eror Qoiverot
6rr oro o'XRpo 'l 38 enrruyXdverqt poR ion p€ rrlv
Vumax rou crX(porog 13A, pe rrpd Ppl prrcp6repq on6
rrlv ovrororxq rou oX(porog 'l 3,A. H neporr€pu oti-
Eno'q rng Ppl 5ev enqped(er rrlv po( oro oXqpo 13A,
evti.r ouveX(er vo ou(dver rqv po( crro oX(po 138.

An6 rqv o0yr<proq rutv 2 oXqpdruuv npor6nrer
en(oqg, 6rr orqv nepi'nroorl rou oXqporog 134, (ou-
pnr€ortrrot oepoyu-ryoi) o neptoptqt69 rq5 pons (enireu-
(q Vgnax) ror 11 oro0eponoiloq ruv E.P.P., o'uvo5e0e-
rqr on6 ypnyopn o[(qoq rou Rds, evdt or Rus 5ev

otrAd(ouv. AvriOero, orqv nepinruJorl rou oXqporog
138 (prl oupnt€ot;tot oepoyu-ryofl, 6ev €Xo4re €pQdvr-

n
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orl VEmax Kqt orqe€ponoihon ruv E.P.P. E5dl pe rqv
o[[qo'r1 rqg Ppl Kot rrlv ouveXtirg nepreepx6repq U€-
ror<ivqoq ru.rv E-P.P. ou[dvouv or Rds r<or perd-lvovror
etroqpd or Rus.

Evr6nron Kql onU€iq rAlvrxlig egoppoylig rrrrv E.P.P.

Ie QuoroAoyrr<d 6ropo, pe rr1 prefooq rou rrv€upo-
vrr<ori 6yr<ou, ro E.P.P. perorrvoUvror on6 roug peyd-
Aoug oepoyoyorig nepreepu<6repo. Or Macklem & Wil-
sonls unocrrrlpr(ov 6rr pr€Xpr Xoprllorig 6yr<ouq (25%
rnS VC), rq E.P.P. oro0eponoro6vror rdnou perolri
AoBoitov Kqr rlrnpqlKtfuv Bp6yXurv. Ie or6pq Xopqtr6-
r€poug nveupovlrorig 6yr<ouq, ro E.P.P. perorrvofvror
oe pxp6repous q€poyuryorjg. Ie ooOeveig pe BpoyXi-
rrSo Kqr €pQ0onpq, rq E.P.P. 5ev perorrvorivror n€pov
rov ),oBoio,.rv 0p6VXu-rv. Irqv nepfnrtloq ourq, q np6ur-
pq oro0eponoirloq rtlv E.P.P., o5qyei oe np6u.rpq ep-
Qdvroq rqg Vumax Kot n€ptoptop6 rng ernveuorrr<(g
pons.

AvoQopr<d p€ rrlv oX€oq rqg evr6nroqg rtlv E.P.P.
pe ereivq "rou roroppdKTq" nou ovolU0qr<e oro npoq-
yo0pevo r<eQdAoro, rq E.P.P. np€ner vo Bpicrrovror en(

n npoS ro ndvu.l (upstream) rqg neproXqg rou "Korop-
pdrrq"B. Edv rq E.P.P. Bpior<ovror en[ rou "roroppd-
Krrl", rl Ptm' np€ner vo eivqr ioq trre ro pq56v (eq' 6oov
e(' oproprori oro E.P.P. q ev5ouArrcfl nieoq eivor ioq pe
rqv neprBdAAouoo Ppl). 'OpuS pqSevrr<q Ptm' €Xouv
pr6vo lenrof rorXri:porog otrlA(veg. l-r' qur6 5ev eoi-
v€ror rq E.P.P. vo Bpior<ovror eni, qtrtrd ndvu.l (upstr-
eam) on6 rov "roroppdrrq". Or Macklem & Wilsonls
€5er(ov 6rr ;rerd rqv en(reulq rqg Vrmax, q Srorolyu-r-
porrr<q nfeoq Ptm rqg ev0o0u-rpot<rr<qg rpoXeiog per6-
v€ror ouv€Xtr-rg (yiveror nro opvqrrr4) pe rqv of(qoq
rns €Knv€uorl<fq npoondOerog. Aur6 ouvendyeror 6rr
q rpoXeio Bpioreror r<6ru (downstream) rou "Korop-
p6rrq". Enop€vtlg o "roroppdrrrlg" oe euoroAoyrr<d
dropo Bpior<eror ovdprecrq orous rpqporxorjg gp6V-
XouS Kor rqv rpoXeio.

I0pQtr.rvo p€ rrlv Oeu.rpio rou "r<oroppdrrq"B o€
€vo 5e5op€vo 6yr<o q poq ouveXi(er vo ou(dver, ;re
rqv o(qoq rrls €Knv€uorrr<qg npoondOero5. p6Xprg 6rou
q SrororXrrrporrr( nieorl oe rdnoro oqpeio ruJV q€po-
yt-rytirv Q0doer rqv oprorq rrtrrfl Ptm' q onoio eivor
rr<ovfi vo nepropioer rnv pon. H Vrmax 5iSeror on6 rqv
e{iou-roq:

Vrmax - Pel I Ptm' 
11i

Rs

ISpQurvo p€ rqv Oeopio ru.rv E.P.P.16 q o0[qoq rqq
ernveuorrr<(g npoondOeros trl€rqKtv€( ro E.P.P. qn6 ro
or6po TTpoS lS r<uq.reAi5eq. H oroOeponoiqoq rurv E.P"P.

ouv5€erqr p€ rrlv epQdvroq rqg Vrmax, nou Siserqr
orTo rqv e[[otr;oq:

,7

V,max *9Lt'lRus'

Or e[roti.roerg (1) r<qr (2) eivor nop6proreg, err6g on6
rqv nopdAerqrn rn5 Ptm' orqv (2). Kqr ol 5rio qvqA6-
oerg eivor eQopp6orpeg, p€ ro 5t<d rqg q r<d0e prro

nAeovexrqporo. H 0eu-rpio rou "xoroppdrrq" enrrp€ner
rov unoAoyrop6 rrlg nopopErpou Ptm', nou prnopei vo
5r.fuoer nAqpoQopieg yro rlv ou[q;r6vq q ;rerop€vq rdoq
ruJV o€pqyu;ytfuv yro o6yr<Aeroq Kot yto ro trr€ye0og
rou r6vou rtr.lv Aeiutv puikdrv rvr.i.rv. H Oecr.tpio rtlv
E.P.P. €Xer rov nAeov6r<rryrq ruJV Ary6reptrrv nopo5o-
Xtlv r<or rqg eur<ol6repqg p6rpqoqg rtrrv Rus oe oX6orl
pre rrg Rs.

Iutrrnepooporxd ro Qorv6pevo rou TT€ptoptolrou rq5
ernveuorrrqs porls p€ rqv €pQovton rqg Vrmax, oQei-
Aeror, oripQuJvo p€ rqv Oeupio rou "KqroppdKrq"B,
orqv enireu(q rrlg opror<(g 5rororXttl.rorx(g nieoqg Ptm'
oe xdnoro oqpreio rurv o€pqyuJydrv, evti.r odpQrlvo ge

rqv 0eu-rp[o rcuv E.P.P.16 orqv oroOeponoilofl roug.
Ie Quorotroyrr<d 6ro;ro, n p6vq nepinruroq nou

eqopp6(ovrqr ro E.P.P., eivqr Kor6 rq 5rdprero rou
BqXo, 6nou peyolUrepq oq;rooio €Xer q on6Xpepq.rq
nop6 o oeprop6g. H 5uvoprr<( oupnieoq rtuv ev5oOu.l-
por<rr<ri.rv oepoytr-ryti.rv eivor ouoroorrr6g nopdyovrog
rou onoreAeoporrroU prlXo. eQ' 6oov Sryrroupyei poq
o€po uqqA(g rrvrlrxqg ev€pyerog, rr<ovr1g vo perorrvfl-
oer uArr<d on6 rq rorXd-rporo rLUV o€pqyu,tyrivls.zz. 6
BqXog eivor qvqfior€I€o;rorrr<65 o€ q€pqvL'Jyodg nou
5ev epqov(ouv oupnieoq. An6 our6 nporfnrer 6rr q
O€oq ru-rv E.P.P. €Xer pro enrnA€ov oqpooio: o gqXqg

eivor qnoreleoprorrr6g trr6vo oe neproX€g r<evrprr6re-
po (downstream) on6 rq E.P.P.16.

AvoQ€pOqr<e 6r oe QuoroAoyrr<d 6ropo, o€ uqrl-
Aorig nveupovrr<otig 6yr<ous, rq E.P.P. Bpior<ovrqt o€
peydAoug oepoyr,lyorig Kqr p€roKrvorivror nepr<peprr6-
r€po U€ rqv peiu-roq ruv flv€upovrr<Ov 6yr<u-rv. Enop€-
vog o BqXog, ovoA6yurg rou ilv€upovrr<oti 6yr<ou orov
onoio nopdyeror, eivor onoreAeoporrr69 oe 5roqope-
rn<6 enine5o rou rpqyx€roBpoyXrr<ori 5€v5pou. Iuve-
X6pevoq prlXqg, Xop(q peooAdpnoq eronvorlg. re[ver
vo roOopioer npoo5eurrrd "BoO0repo" rpqporo rov
oepoyutyrirv. Ie ooOeveig pe BpoyXirrSo ror epQrioq*
po, 6nou ro E.P.P. iorlg nor€ 5ev perorrvo0vror n6-
pov ruJV loBoitr-rv Bp6yXrrtv, o pnXqg 5ev e(vor ono-
reAeoporrr6g orrlv onopdr<puvorl ruv err<pioeutv on6
roug 1.m<p6repous o€poyu;yoUq'3. BpoyXoypoQiq Kqrd
rq Sdprero BqXo oe ooOeveig pe BpoyXer<rooieq 5ei-
Xver 6rr or BpoyXer<rqorKoi o6r<ro1 5ev un6rervrcl o'€

oupnieor1l7.

lV. H 0eopio rn5 rox0rnrog rri;lorog (Wave Speed)

H Oeopfo our( nou 5rorundlOqr<e to 1977 sno
roug Dawson Kqr Elliott2a orqpiX0rl<e oe npoqyofpe-



zo

v€S p€A€r€S poRS p€uord;V p€ou eloorrrdlv oyuryd.rv
rov Griffiths26.27 Kcl Oates2s r<or erle r15q epoppooOei
enrruXd.rg orq po4 rov oripr.rlv p(nur rqg oup(Opog.

Booxrl opx( rng Oeu-rpiog2a eivor q or<6trou0q: Ie
oyoyo0g pe eAoorx6 rorX6poro, q poq neprop(eror
6rqv oe rdnoro oq;refo rou oyrlyo0 q ronrr( roX6rq-
ro po(q (flow velocity) QOdoer ;rro opror<q rrp( r<or

e(rou-rOei U€ rnv ronrrq roX0rqro trrerdSooqg rou rri-
porog nieoqg (wave speed). To r<ripo our6 npor[nrer
on6 rqv oAlqAeni5poon rng orrrvu<(5 5rivopqg eno-
voQopdg rou eAqorrKof rorXLirporos rou oyulyori r<or

rqg o[ovrr<q5 S6vopqg o5pdverog rou peuororj, qvr-
ororlei 5e oro oQuypurc6 r<ripo rqg o4rorxqg po(5. To
oqpeio rou fl€propropo0 rqg poqg eivor oqpreio or€vu.l-
orls rou oyt,tyoti r<or A€yeror "choke point". H roX6rq-
ro perd5ooqg rou r6porog nieorlq e(oprdror on6 rrlv
eAoolr<6rqrq rou oytlyori Kor rrlv nurv6rqro rou
peuoro[ orj;rQu-rvo pe rov r0no:

uw (-Y ;'/'
u

6nou: Uw - roxtrqro perd5oong rou r<riporog nieoqg,
Y - eAoorrr6g ouvreAeorns rrlq eyr<dporog Sroroprqg
rou oytrlyoti Kol p - nur<v6rqro rou peuoroU.

O r0nog our6g enotrq0e6eror pe orpiBero orqv
perd5ooq rou oquyprKoti r<[porog org oprqpieg.

O neproprop6S rnS pons pdoer rqg Oeu;piog rqg
rol0rqrog r<rJporog eiXe fl5q eQoppoo0ei enrruX6g oe
5rjo pqXovrr<€g r<oroordoerS: o) poq oepiou p€our dr<o-

Ufirou qyuJyof pe or6vu-roq oe rdnoro oqpeio rou Kor

0) poq U5oroq oe ovorXr6 u5poutrrr<6 KqvdAr2a.

To oX(pro 'l4o nopouord(er po( oep(ou pr6oo on6
dr<opnro oytuy6 pe or€vu-roq oro oqpeio A. To B€Arl
5eiXvouv rqv r<ore0Ouvon rn5 po(5. Evtir q poq eivor
oroOepq oe 6.\o ro pfr<og rou oyu-ryo6, q roltrqro
eivor peyoltir€pq oro orev6repo oqpe(o (oro oq;reio
p€ rqv pur<p6repr1 eyr<dporo 5roroprO. rou €v TTpoK€r-

Exnpo 14. o) Po4 oepiou;r€oo on6 dxopnro oyury6 pe or€vu-t-
on oro oqpeio A. B) AvriororXq r<oroypo<pr1 rrlg ev5oulrr<flg
nieoqq P rord pflr<og X rou oyuyot. Pv = nieon ero65ou (no-
poprdver oroOepn). Pd : nieoq e(65ou (oro6rord perd-rveror on6
Pd, oe Pdu). y) IuvoS6g r<oroypoQrl rn5 ox€ons nieoqg e(65ou
Pd r<or po(g F. (An6 Dawson ror Elliot2a, rpononorryr€vo)
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p6vo eivor ro oqpeio A. IuyXp6vtog, o0;rQovo p€ rnv
opX( rou Bernoulli, q evSouArr<q niecrq P efvot prrr<p6repq

oro oqpeio rrlg peyoA0repqg roXrirqrog 5qA. ro orl-
peio A.

Iro oXqpo 14B r<oroypdqeror q evSouAr<f1 nieorl
rord ro pqr<og X rou oyr-r.ryoJ. H nieoq ero65ou Pv
e(vqr ndvro oroOepr1, evr.fu q nieoq el66ou Pd eivor
5uvqr6v vq norKi er, ovdAoyo p€ rqv poq. 'Eror Ao;r-
Bdvovror or r<opnriAeq 1,2,3,4 r<qr 5 Trou qvroror-
XoUv oe n€vre oro6ro16 perotipeveg SroQoperrr€g rr-
p€g nieo4g e(65ou.

Iro oXqpo 14y roroypdQ€rqr n oX€oq poflg F r<or

nieo'qg e[65ou Pd yro 6Ao ro erJpog rrpd-rv perolU Pd,
r<or Pdu. lloporqpeiror 6rr yro rrp6g Pd pu<p6repeq prog

opror<qg rrp(g Prd, q poq 5ev peroBdA,\erot nopd rqv
o0[qoq rqg 5roQopdg nieorlq, np6xerror 5qlo5( yro

Qorv6pevo nepropropori rnq porlq o€ dKqpnrous qyul-
yorig r<or €Xer Bpe0e( 6rr qur6 npox6nrer oe opror<r1

roXfrqro ponS ion p€ rrlv roxfrqro rou qXou.

Irqv r<oprn[Aq 'l (orqv npoyporx6rqro euOeio) rou
oXqporog 1a9, q nieoq e(66ou Pd eivqr ioq pre rqv
nieoq ero6Sou Pv r<or 5ev undpXer por'1 6nog <pofveror

Kor oro oXfuro 14y.
Irqv xopnU,\q 3 6nou Pd < Pv, undpXer pro ox€r-

r<d XopnArl po(, evd.r q roXfrqro oe 6Ao ro pfp<o5 rou
oytoyori eivor prrp6repq on6 rqv opror<q roXurqro rou
nxou.

Irqv r<opntAq 3 q nieorl e(65ou €Xet puo opror<f1

rrp( Prd flou qvrororXei ror oe opror<q rtpn po(S F..
Iro orlpreio A (choke point) n evSouArrq nieoq €Xet pro

opror<q rrpq P. rot q roXJrrlro poqg eivor ioq p€ rrlv
roXrJrqro rou (Xou. Eno;r€vu.rq rord ;rqr<og rqq ropn[-
Aqg 3 €Xoupe unorlXqrr<€g ropjrqreg err6g on6 rqv
neproXq rou "choke point". 6nou q roXUrqro eivor ioq
or<pr06s pe ereivq rou (Xou.

Irqv r<o;rn0trq 4 11 neporr€pu-r nrd-roq rqg Pd 5ev
enqped(er rqv poq nou nopo;r6ver oroOep( orrlv opror<f1

rrpq F.. 'Opr,rs, 11 evSouArr<( n(eoq ;rerd ro oq;reio A
€tlg rrlv €(o5o, 5ev €Xer opotrq peroBoAfl xor flopou-
ord(er pro on6ropq o[(qoq, nou qvrororXei oro ro-
ror<6puQo B€Ao5 rou oXqporog 148, ru uno5qA6ver
(vrovo evepyerord Qorv6;revo orQvi5rog perdnru-roqg

r<or un€p- o€ uflo- qXqrrr<€g roXfrqreg, nou eivqt 5u-
vor6v vq ou;rBo[v rord prrl<oq rn5 poRS prer6 ro
"choke point".

Irqv r<opnriAq 5 r€roro Qorv6pevo 6ev noporq-
poUvror, 516rr 11 noA[ peydAq ronrr<q roy6rqro po(g
o5qyei crrqv epQdvron ruJV dvrovcr.rv ourd.lv evep-
yerorr.itv preroBoAd-rv oe peydAq or6orooq on6 ro
"choke point", 5rlAodn prerd on6 rqv 6(o5o rou oyul-
yorj, 6ror drore or rrp€5 rov evSquArKdJv nt€oeuiv vq
5roypdQouv pro opoA( r<oprnJAq. l-vd.rpropo rn5 Ko-
pn[Aqg 5 efvor 6rr perd ro "choke point", Xoporrqpi-
(eror on6 Aiov unepqXqrrr€g roXrjrqreq.

Iu;.rnepoqrorrr<d q po( F p€oo o€ dKqpnrou5 oyL,J-
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yo6g qu|dv€r p€ rrlv o6[qoq rn5 Sroqopd5 rTi€or-l5 orov
qul6 rou oyu-ryo0, €u-rg 6rou q roXrjrqro poqg e{roo-
Oei pe rqv roxrrqro rou qXou, yeyov6g nou oupBoiver
oro orlp€(o p€ rqv prrcp6repq eyr<dporo Srorop( 5qtr.
ro "choke point". Mer6 rqv enireul4 rqg opror<(g F.
nporUnrer neproprol.r6g rrls poRS Kqr Kd0e neporr€ptl
nrd-roq rqg n[eoqg e(65ou Pd 5ev enqped(er rqv po(.

H neporEpu-r nrd.roq rqg Pd 5ev enqped(€r ro pro-
file r<orovopqs ruJV €v5outrrr<tfuv nr€oeov TTprv on6 ro
"choke point", evd.r ooQ€orqrq ro rpononorei per6 ro
oqpe(o our6. Aqtro5(, o;r€oog perd ro "choke point",
q evSouArrq nieoq perd.rveror Kor q roX0rqro poqg efvot

unepqXqrrr<(. firo rdrur q evSouArrq nieoq nopouord(er
pro on6ropq o6Enoq Kor €v ouv€Xe(o ou[6ver Bo0po(o
npog rnv €(o5o. Enop€vu-rg q neproXq ovdpeoo oro
"choke point" r<or oro oqpe(o rqg on6ro;rr1g o0lqoqg
rurv nr6oeurv (IX. 1aF. 0€AoS) XopoKrnp(€ror on6
oXelr<6 XopqA€q nr€oerg r<or uprlA€g roX6rrlreg po(g,
peyotrfrepeg on6 rqv roXJrqro rou (Xou. I' our6
or<prBd.rg orqpi(eror r<or q Quorr<( eEnyqoq rou n€propr-
opo6 rq5 po(5, 5qA. eQ6oov q roX[rqro poqg o;r€ot,.rg

perd ro "choke point" elvor peyotrtirepq on6 rqv ro-
X6rqro r<6prorog, ev npor<erp€vu-t rqv rqxJrrlro rou
d1ou, or 5roropoX€q nou oupBoivouv rdrcrt on6 ro
"choke point" 5ev pnopo[v vo peroSo0ofv ndvu-r on6
ro "choke point". H on6ropq q6(qorl ruJv nr€oeurv
onoreAei ;rqXovropr6 oneleuO6pu-roqg peydAu-rv noocitv
ev€pyerog nou nporJnrouv qn6 rov n€proprop6 rn5
po(s

H Oeopio rqg roXUrqrog r<rlrorog orov neptopto;t6
rng pong, nou qvoA60qrce q5q oe poq oepiou p€otr-r

dr<opnrou oyu-ryo6 pe or(vuroq, ener<rd0qre on6 roug
Dawson & Elliott2a Kor o€ poq p€ou.r eAoortrd.tv oytr.t-
yt-rv r<or rSroirepo nveupov[<r-i.lv oepoytlytitv. Or ouy-
ypoQe(g2a 0er-,-rpo6v 6rr ro ovonveuorrr6 cr0orqpo €Xer

€vo oepoytriy6, rou ono(ou q ouvolrr<f1 eyr<dpoto 5to-
roU( (ep0q56v) oroSror<6 peroBdtrAerqt, on6 lS KU-
qeAiSe5 npos rqv opXrl rou ovofiv€uorKoti ouorq;to-
rog. H ouvoArrq eyrdporo Srorop( 6Xer no,\ti peyoAq

rrp( rovrd orrg r<uq.reA(5e9, perd-rveror Kor noipv€r rrlv
pu<p6repq rrpq rqg p€oo oro 0d-tpor<o r<or ror6ntv
ou(dver ndtrr npoq rrlv €(o5o2e (>X. 15).

H rrp( A rqg eyr<6porog Sroropr(g oe r<dOe rp(po
rou q€pqyu.lyo6 eivqr onor€Aeopo rqg 5roor€AAouocrs
nieoqg (distending pressure) B oro oqpe(o our63o. Og

Srqor€AAouoo nieoq B op(eror n Sroqopq rqg evSou-
Arr<(g n(eor1q P r<or rqq une(u.xorxqg nfeoqg Pp (IX.
15). H 6roor€trIouoq nieoq B 5roQoponore(ror r<ord
p(r<og X rou o€poyuJyo0 r<or ener5( 6nu;q npoovo-
Q€penK€ r<o0opi(er ro e;.rBo56v A rqg eyr<dporog 5ro-
rop(g oe r<dOe oqpeio rou o€poyulyori oupBol(eror
oS B (A, X). Eivqr 5e B (A, X) - P - Pp, nou 0eu-rpeirot

e[fotrloq eloorrr6rqros ruJV oep oyr.'.ryd.rv 3 1.

To oXqpo 16 ovdQ€peror orqv eni5poorl rrlg 5ro-
or€Atrouoog nieoqg B eni rou eppoSori A rqg eyr<dp-

E{o0opoxxh neptoxti

Yn€zoKoflK6s xdJpos

llopeyxuporrxri-xuryeAt6txi neptoxri

Exnpo 15. Ardypopl.ro rou povr€Aou ev6g oepoyctryorj oro ovo-
nveuorrr6 oriorrlpo (tDdoq exnvo{g). (An6 Dawson r<ot EIIiot2a,

rpononorqtr-r€vo )

oros Srorouqg rou oepoyttyof t<ot orqpi(eror orrlv
e(iotrloq rou Fry32'33:

B r.o.;"1 -Aol [_4q*1-AolAulL Au J L A 1-A/Au J

6nou: Yo : o etrqortK6g ouvreleor(q rou o€pqYuJ-

Yo6
Ao : ro €Kdoror€ epBoS6v qvqQopdq rng

eyr<dporog Sroropqg rou oepoycr-ryoJ.

Aor< : q pur<p6repq rrp( rrlg eyr<6potog 5roropflg
rou OePoYc,JYoti

Au : n peyotr[repq rrpq rqg eyr<6p5rog 5torop(q
rou oepoytlyoti

S : q oy6oq rrlg ronrr<(g roX[rqro5 ponS Uf
npos rnv rontrq roXfrqro rriporoq
Uw: (Y/P 1'rz

P-Pd.

AnAoSrt ^UfUf\-_
Uw (Y)1/2

P

flo qvqAurrKd oro oXryro 'l6o r<oroypdQeror q oy€oq
rqq Sroor€Alouoog n(eoqg B npog rov ouvr€A€or!1
etroorrr<6rqrog Yo, €vovrr rrlg peroBtrqrns oX€ong Aor/
Ao, nou 5eiXver evr6ntoq r<oro pqr<og rou oepoytrtyo0

l-l€ rov qK6Aou0o rp6no: q pe(ooq rqg Ao on6 rqv
notr6 pevdAq (ouotoortr<d dnerpq) rrpq rqg rovr6 ol5
r<urgetri5eg, orqv eAdXrorrl rrpq rqg Aor<, ovlororx€i o€

o6[qoq rou tr6you Aox/Ao qn6 ro pq5€v orq povd6o
nou <poiveror oro qpror€po rp(po rn5 KoroYpqQng.Ev
ouveXefo, q o6[qoq rqg Ao on6 rqv eAoXrorq rtpq rrlg

Aor orqv unoAoyrop€vq 6rnldoro rrp( rqg oro Oupo-
r<rr<6 or6pro (2Aor<), ctvrororx€( oe peiu-roq rou A6you
Aor</Ao on6 rrlv povdSo oro 0,5 nou Qoiv€ror oro
5e(ro ry4po rqg KoroypoQng. To "choke point" Bpiore-
ror orqv r<dOerq ypCIppR 6nou Aor</Ao : 1. H neproXq

oprorepd lou "choke point" ovrotorx€i oro ndvur rp(-
po rou oepoyu-ryorj, evtir 5e(rd rou "choke point" oro
r<dru-r rpqpo rou o€poyluyoti. To KqrqK6puqo 5lorero-
p€vo B€Aog 5e(r6 rou "choke point" SetXvet rqv on6ro-

29

Ynezuxorrx6s xrirpos

Toixouq q€poy@yori

n dpuyyo(
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Ixfipo 16. o) Koroypocpq rq5 oX6or1g, 1116 Sroor(trtrouoog nie-
oq5 B npog rov ouvretreorf eAoorrr6rqrog Yo, (vovrr rqg
peroB,\qrqg oX€or1g Aor</Ao. p) AvriororXq roroypoef rqg
oX€o4g rqq peroB,\qrqg S €vovrr rrlg peroplrlr(g Aor/Ao. (An6
Dawson r<or Elliott24, rpononorqpr€vo)

prl o^Aqyn TTou ovoQ6p€rot UJS €Aoo'ru<6 rivoytrlo [ump)
rL'JV nr€o€LrJV Kol ouvoS€f€rot oE6 Qov6p€vo ofl6ro-
prlg €v€py€ror<(q peroBoA(5.

To oXqpo 16B eivor prq ouvo565 KorqypqQ( rou
oxqporos 16q Kqr nopouord(er rq oX€oq ovdp€oo
orq peroBlqrq S (troyog rns ronrKrlg rqxfrqros poRS

Uf npog rnv rontK( roX0rqro r<fporog Uw), r<or rqv
peroBlqrq Aor<r/Ao. To "choke point" A ovrlorotx€i
o€ r4rrl S : 1 5qI. roX6rqro pons Uf (oq p€ rnv
rox[rrlro r<6porog Uw. H Kopn[An Al- efvqr ro p6vo
rp(po pe S > 1 5qA. roXUrqro poflg preyoArir€pq qTT6

rrlv rol6rqro K[poroq, €vdj ot xopntileg rdrtu on6 ro
oqpeio €Xouv S < 'l 5qA. roxfrrlrq poqq prr<p6repq

ofl6 rqv roXtirqro xftrrorog. Irqv neproXq ovdpeoo
sro "choke point" r<or ro €AoolK6 jump (r<oror<6pueo

B6Io9) q roX[rqro poqg efvor peyoA0repq on6 rqv
roX[rqro r<rjporog, evd.r rdro qn6 ro etroorrr6 jump,

n€qrer on6ropo oe rrp(g ;rrrp6repeg on6 rqv roXUrq-
ro rJporog. Irqv nepinrulorl Trou ro etroorrr<6 jump
nporrinrer perd rqv €lo5o rou eloorrrori oyu-ryori, q

roXdrqro poRg €vr6s rou oyr,-ryoti peroBdllerot opo-
Ad, on6 rr1.r€g ;ru<p6r€p€S o€ rrp€g peyoArir€p€S rr'lg
roX0rqrog r6porog. Aur6 ovrrororXei ypoQrrcd orqv
r<o;rnfAq Al- rou oXqporog 16B.

Or Elliott r<or Dawson2s enrBeBo(oocrv rn Oeopio
rqg roXUrqrog r<6poroq orov n€ptoprop6 rqg €Krv€u-
oru<qg po(9, pe nelpdporc{ o€ rpqx€ieg nerpopor6-
(trttr-tv xo06g Kor o€ reXvqro6g oepoytrryo65. To oXrl-
po 17 nopoucrrd(er rq onor€I€oporo on6 ro nerpd-
pqro o€ pro reXvqrq rpqx€iq.

Iro oXrlpo 17o nou €ivot pto Koroypoen rng ponq
F tivovrr rqg oSrlyori n(eor1g PDr, q ori(qcrq rqg PDr

1NEYMON Teiyog 7o, T61tog 8oE, lavoudptog - AexfliBprog 1995

bn

O6ny6g nieon P* (cmH,O)

Exfpo 17A. l(oroypo<pq rlg pon5 F €vqvrr rq5 o5qyori nieoqg
Pdr, oe reyvqrrl rpoleio. (An6 Elliott Kor Dawson2s, rpono-
nor4p€vo)

Kor€00uvon poris

----+

Exripo 178. l(oroypo<p4 rrlq 5rororXu.r;rorrrqg nieoqg rord p(-
KoS tlos reXvrlrq5 rpoXeiog. Or ropn0Aeg 1,2,3,4 ror 5 eivor

oroOepqg po(5 r<or o5qyori n(eoq5 ror ovrrororXo0v oro ory-reio

1,2,3,4 ror 5 rou oXrl;rorog 17o. (An6 Elliott ror Daw5on25,
rpononorryr6vo)

ouvoSe6eror on6 o0(r1oq rn5 pons (oqpeio 1 r<or 2 rqg
r<opn0Aqg) 6ug 6rou n pon Adper rqv opror<( rrp( F-
(oqpeio 3 rrlg r<opn[Iqg). Merd ro oqpeio our6 npo-
r0nrer neproprop6g rng pons Kqr KdOe neporr€pu-r oJ-
Enon rqg o6qyoti n(eoqq 5ev ouvo5e[eror on6 ori(qo4
rng pons (oryreio 4 r<or 5 rqg r<opn6trqg).

To oXqpo 178 eivor prq KorqypoQn rnS 5rororXu.r-
porrr<(g nieoqg r<o16 pqr<og rqg reXvqr(g rpoXeiog. yro
oro0ep( pon Kor o5qy6 nieoq. Or r<o;rn6Aeq 1,2,3, 4
Kor 5 rou oxRtrorog 178 e(vu r<o;rnUAeg oroOep(5
poqg rcor o5rlyori nieoqg Kot ovlorotxoriv orq onp€fo
1,2,4 4 r<or 5 rou oxrlporos 1la.

To "choke point" eivor ro or€v6r€po oryJ€io 6nou
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p€ rqv pKp6r€prl 5rororXl-,.rpolKn fli€on €ntruyxdv€rot
n pEyrorn oproKn pofl (r<opn6An 3). H neporr€pur o6lq-
oq rn5 oSqyorl nieoqg (r<opn0Aeg 4 r<or 5) 5ev enq-
ped(er rq yeuperpio rou q€poyruyo6 r<or rqv nieoq
ndvo on6 ro "choke point", evtit qurd;reroBdAAovror
Kdrui qn6 ro "choke point". H nrd.roq rqg nieoqg r<dru-r

on6 ro ondorpo "choke point", qKotrou0eiror on6
on6ropq o[(qoq (lump), nou orror€A€( pqXovrop6 r<o-
rovdAu-ror1g rqg enmA€ov npooQep6;revqg ev€pyetog
(qUEnorl rqg o5qyod nieoqg orrg ropn6Aeg 4 r<or 5)

Xtr-tpig ofyXpovq oU{qoq rrls pons.
Or Webster ror ouv.3a ro 1985 enov€.\oBov ro

netpdporo rulv Elliott r<or Dawson2s pe prrp€g rpoTTo-
nor(oerg. Me nro ovoAurr<€g ;rerp(oerg rou profile rrlg
nieoqg r<ord p(rog prog r€Xvnrqg rpoyeiog, enrBe-

Boftr.roov rqv Oeulpio rurv Dawson r<or Elliott yrq rov
neproprop6 rrl5 €Knv€uorrr<r1g poqg on6 rqv roX0rqro
r<fporog. lloporqprloov enioqg, 6rr po(i p€ rov fl€plo-
prcrp6 rqg poqg npor<fnr€r Kor rorXoporxq r<ivqorl (ro-
Advrcuoq) nou nopdyer [Xo. H ovdAuoq rqg ouXv6rq-
rqg rou qlou on6 rqv roA6vruJoq rrlg pepBp6vqg
€6er(e €vo povoSrr<6 peak oe = 1 KHZ. O qXog ei'Xe

€vo opryfl r<o0op6 r6vo, nop6poro p€ rov r6vo nou
upor0nrer on6 rrlv ovdtruoq rou (Xou rord rqv Biorq
ernvo( QuoroAoyrr<d-rv ov0p6nov.

l5ro[repo XcrpqKrnprorrr6 rcuv noporrlpqoeuJv o€
reXvqrq rpoleio eivor q KqroypoQq rorXtoporr<(g ro-
Advrooqg rdro on6 ro "choke point", evtfu nop6;.roro
56vqoq 5ev nopoyerqr n6vui on6 ro oqpeio our6.

Iuyrprrrrd, pe 6Aeg rrg npoqyoU;reveg on6qlerg, q
ouorqpd uSpouArr<q 0edrprloq rou Qorvop6vou rou
nepropropo[ rng porls rord rqv 5uvoprr<q ernvoq, ntreo-
verrei oro 6rr eEnVei ro oupBoivovro Xu.lpig nopo6o-
X€g r<or pe Bdoq rrg opX€g rqg o6yXpovrlg pqXovrr<(g

rov peuord-tv, onooS(nore 6pu.l5 ro 6tro 0€;ro no-
pop€ver qvorKr6 yro nopon€po 5repeUvqoq, 6e5op6-
vou 6rr rq €purryJqrrrd nou nopop€vouv ovon6vrq-
rq on6 6Aeg rrg p6Xpr oqpepo SrqrunuJ0eioeg Oeopieg
efvor notrIo r<or pe rep6orro rfuvrr6 evSroQ€pov.

BIBNIOTPAOIA

1. Fry D.1., Ebert R.V., Stead W.W.. Brown C.C.: The me-
chanics of pulmonary ventilation in normal subjects and in
patients with emphysema. Am. J. Med. 1954, 16: 8O-
o?

2. Fry D.L.: Theoretical considerations of the bronchial pres-
sure - flow - volume relationships with particular refer-
ence to the maximum expiratory flow - volume curves.
Phys. Med. Biol. 1958. 3: 174-194.

3. Fry D.L., Hyatt R.E.. McCall C.B., Mallos A.J.: J.Appl. Physiol.

1957, 10:210.
4.Fry D-L., Stead W.W.. Ebert R.V., Lubin R.1.. Wells H.S.: J.

Lab. Clin. Med. 1952. 40:664.
5. Hyatt R.E., Schilder D.P.. Fry D.L.: Relationship between

maximum expiratory flow and degree of lung inflation. J.

Appl. Physiol. 1958. 13: 331-336.

.1 I

6. Fry D.L., Hyatt R.E.: Pulmonary mechanics. A unified anal-
ysis of the relationship between pressure, volume and
gas flow in the lungs of the normal and diseased human
subjects. Am..J. Med. 196O. 29: 672-689.

7. Hyatt R.E.: The interrelationships of pressure-flow and
volume during various respiratory manoeuvers in normal
and emphysematous subjects. Am. Rev. Respir. Dis. 1961,
83: 676-683.

B. Pride N.B.. Permutt S.. Riley R.1.. Bronberger-Barnea B.:

Determinants of maximal expiratory flow from the lungs.

J. Appl. Physiol. 1967, 23: 646-662.
9. Permutt S., Bromberger-Barnea B., Bane H.N.: Alveolar

pressure, pulmonary venous pressure and the vascular
waterfall. Med. Thorac. 1962. 19: 239-260.

10. Permutt S., Pride N.: The lung as a Starling resistor.
Federation Proc. 1964. 23:155.

11. Permutt S., Riley R.L.: Hemodynamics of collapsible ves-
sels with tone: the vascular waterfall. J. Appl. Physiol.
1963. 18:924-932.

12. Macklem P.T., Fraser R.G., Bates D.V.: Bronchial pressure

and dimensions in health and obstructive airway disease.
J. Appl. Physiol. 1963. 18: 699-706.

13. Macklem P.T.. Fraser R.G., Brown W.G.: Bronchial pres-
sure measurements in emphysema and bronchitis. J. Clin.

lnvest. 1965. 44 891 -9O5.
14. Macklem P.T.. Fraser R.G.. Brown W.G.: The detection of

the flow-limiting bronchitis and emphysema by airway
pressure measurements. Med. Thorac 1965, 22: 22O-
230.

15. Macklem P.T., Wilson N.J.: Measurement of intrabronchial
pressure in man. J. Appl. Physiol. 1965, 20: 653-663.

16. Mead J., Turner J.M., Macklem P.T.. Little J.B.: Signifi-
cance of the relationship between lung recoil and max-
imum expiratory flow. J. Appl. Physiol. 1967, 22(1): 95-
1 08.

17. Fraser R.G., Macklem P.T., Brown W.G.: Airway dynamics
in bronchiectasis: a combined cinefluoroscopic and man-
ometric study. Am. J. Roentgenol. 1965, 93: 821-835.

18. Howell J.B.L.. Permutt S.. Proctor D.F., Rilley R.L.: Effect
of inflation of the lung on different ports of pulmonary
vascular bed. J. Appl. Physiol. 1961. 16: 71-76.

19. Mead J.: Volume displacement body plethysmograph for
respiratory measurements in human subjects. J. Appl.
Physiol. 1960, 15: 736-740.

20. Milic-Emili J., Mead J., Turner J.M., Glauser E.M.: lm-
proved technique for estimating pleural pressure from
esophageal ballons. J. Appl. Physiol. 1964, 19: 2O1 -211.

21. Permutt S.. Howell J.B.L., Proctor D.F., Riley R.L.: Effect
of lung inflation on static pressure-volume characteris-
tics of pulmonary vessels. J. Appl. Physiol. 1961. 16:

64-70.
22. Ross 8.8.. Gramiak R.. Rahn H.: Physical dynamics of the

cough mechanism. J. Appl. Physiol. 1955, B: 264-268.
23. Hyatt R.E., Wilcox R.E.: The pressure-flow relationships

of the intrathoracic airway in man. J. Clin. lnvest. 1963.
42:29-39.

24. Dawson S.V.. Elliot E.A.: Wave-speed limitation on ex-
piratory flow - a unifying concept. J. Appl. Physiol. 1977,
43:498-515.

25. Elliot E.A.. Dawson S.V.: Test of wave-speed theory of
flow limitation in elastic tubes. J. Appl. Physiol. 1911 , 43'.



JZ

516-522
26. Griffiths P.J.: Urethral elasticity and micturition hydrody-

namics in females. Med. Biol. Eng. 1969. 7:201-215"
27. Griffiths D.J.: Hydrodynamics of male micturition I and ll.

Med. Biol. Eng. 1971. 9: 581-596.
28. Oates G.C.: Fluid flow in soft-walled tubes. Med. Biol.

Eng. 1975. 13 -7-13-784.

29. Weibel E.R.: Morphometry of the human lung. Berlin: Spring-
er-Verlag 1963, pp. 123-125, 136-140.

30. Hughes J.M.B., Jones H.A.. Wilson A.G.. Grant B.J.B., Pride
N.B.: Stability of intrapulmonary bronchial dimensions dur-
ing expiratory flow in excised lungs. J. Appl. Physiol.
1914, 37 684-694.

1NEYMON Te1yog 1o. T61toE 8o9, lovouiprog - AexQLBprog 7995

31. Mead J.. Taskishima T.. Leith D.: Srress distribution on
lungs: a model of pulmonary elasticity. J. Appl. Physiol.
1972, 28:596-608.

32. Fry D.L.: A preliminary model for stimulating the aerody-
namics of the bronchial tree. Computers Biomed. Res.
1968,2:111-134.

33. Pardaens J., Van de Woestijne K.P., Clement J.: A phys-
ical model of expiration. J. Appl. Physiol. 1972,33: 4-79-
490.

34. Webster R.M.. Sawatzky R P , Hoffstein V.. Leblanc R..

Hinchey M.J., Sullivan P.A.: Wall motion in expiratory
flow limitation: choke and flutter. J. Appl. Physiol. 1985:
59(4): 1304-1312.

I



Limitation of Expiratory Flow - Part 2
The Equal Pressure Points and Wave Speed Theories

A. ANTHI1, P.I(. BECHRAI(IS'

Il. The theory of "Equal Pressure Points" (E.P.P.)

This theory was proposed by Mead, Turner, Macklem
and Littlel6 almost simultaneously with the waterfall
theory which was analysed in Part 1 of thls study.
According to the authors, alveolar pressure Palv is the
driving pressure for expiratory flow in the airways. The
relationship between Palv, pleural Ppl and the elastic
recoil pressure of the bronchial Pel is: Palv - Ppl - Pel.

Thus the driving pressure Palv can be said to consist of
two parts (Pel, Ppl) of which Pel is always positive and
Ppl is negative during inspiration and mild expiration but
during forced expiration it also becomes positive. Hence,
the driving pressure Palv, during forced expiration, is

the sum of two positive pressures, Pel and Ppl.

The total pressure fall in the interior of the airways
from the alveoli to the mouth (where it equals atmos-
pheric pressure : O) is equal to Palv. Since Pel is a part
of Palv. a point must exist in the airways, where the
pressure fall from the alveoli to this point is equal to
Pel. At this point the intraluminal pressure is equal to
Ppl provided Palv - Pel : Ppl. The points in the airways
where intraluminal pressure is equal to pleural (Ppl), are
called "equal pressure points" (E.P.P.)16. These points
divide the distance from the alveoli to the mouth into
two sections. a peripheral section. that is towards the
alveoli (upstream) with Pel driving pressure and Rus

resistance. and a central section, that is towards the
mouth (downstream) with driving pressure equal to Ppl
and Rds resistance. lt is obvious that Intraluminal pres-
sure at all points of the upstream section are smaller
than Ppl.

Apart from their functional division into "central and
periSoheral" sections the airways are also classified an-
atomically into extrathoracic (oropharyngeal cavity, phar-
ynx, larynx and upper trachea) and intrathoracic. In-

lOnassis Cardiosurgery Center.
2Experimental Physiology Laboratory, Athens University

trathoracic airways consist of two parts: a) extrapul-
monary (intrathoracic trachea and mainstem bronchi),
b) intrapulmonary (lobal bronchi to distal bronchioles).
Pressure surrounding the airways varies along the air-
ways. Thus the surroundlng pressure of the extratho-
racic airways is approximately equal to the atmospher-
ic (Patm) pressure of the endothoracic airways; extratho-
racic airways have pleural pressure (Ppl) and intratho-
racic airways are calculated to have equal or slightly
lower pressure than Pplra'zt (Fig. 11).

Transmural pressure Ptm at various points in the
airways is the difference between intraluminal and sur-
rounding pressure. According to the above, concerning
the values of intraluminal and surrounding pressure, the
following can be assumed:

Ptm at all points of the upstream section is positive,
since intraluminal pressure is greater than the atmos-
pheric and the surrounding pressure. After this point
and more centrally the Ptm becomes negative16.

ln conclusion E.P.P., wherever they are found, divide
the airways into peripheral (upstream) section with
positive Ptm and a central (downstream) section with
positive Ptm in the extrapulmonary and intrapulmonary
airways and negative Ptm elsewhere. Hence, each
contraction of the airways during forced expiration can
only occur in the central section of areas with negative
Ptm.

"Equal pressure points" (E.P.P.) do not exist in the
airways when the pleural pressure Ppl is negative (lower
than atmospheric). This occurs during inspiration and

mild expiration.
However. during forced expiration Ppl increases and

when it equals atmospheric E.P.P. occurs, in this case
exactly at the mouth (point AO, Figure 11). A further
rise in Ppl which gradually raises the expiratory flow
moves the E.P.P. towards the periphery which is im-
perative so that the rise in Ppl may induce a rise in

expiratory flow (in a stable bronchial volume). This oc-
curs for the following reason: Expiratory V, is given by
the equation:



Figure 11. Diagram of the airways during strong expiration.
Pm : Pressure at the mouth - atmospheric : O

Ppl = Pleural pressure

Palv = Alveolar pressure

A.O : Airway opening
T.O = Thoracic outlet
E.P.P.: Equal pressure points in the airway where intraluminal

pressure is equal to pleural pressure (Ppl).

E.P.P. occur at the beginning of the airway (point A.O.) when Ppl

becomes equal to Patm. Further increase in Ppl moves the E.P.P.

further out. The passage of the E.P.P. from the thoracic outlet
(point T.O.) marks the beginning of strong contraction of the
airways.

Pelv' :Rus

where Pel is the driving pressure of the upstream
section and Rus the resistance of the section. Given
that Pel is stable, in a stable bronchial volume, the only
way that V, may be increased is by reducing Rus and
this occurs when the length of the upstream section is
reduced by moving the E.P.P. towards the alveoli. Each
rise in Ppl however, is not followed continually by a rise
in expiratory flow V,.

The equal volume pressure in flow curves, which
Fry and Hya11t.z.s.o introduced and Mead et al con-
firmed, show that the rise in Ppl is accompanied by a

steady rise in expiratory flow (V, until maximum expir-
atory flow Vrmax is reached. After this, a plateau is

created (ie. steady expiratory flow) despite the rise in

Ppl. The Vu shown in the equation:

V-max Pel

' Rus
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has a stable value. Pel is also stable (since bronchial
volume is stable), hence resistance in the upstream
section is also stable. This means that since V.max has
been achieved, the length of the upstream section is

stable and the E.P.P. are established in a particular po-
sition. So, the movement of E.P.P. towards the alveoli
is accompanied by increase in expiratory flow, where-
as their stabilisation results in appearance of VEmax.

Stabilisation of E.P.P. is achieved as follows: When
Ppl rises above atmospheric pressure the E.P.P. move
from the mouth (point A.O. Fig. 11)through the extratho-
racic airways, towards the thoracic trachea (intrapul-
monary airway) and here take a position i.e. point A
(Fig. 11). The section between E.P.P. (A) and the tho-
racic opening of the trachea (point T.O. Fig. 'l 1) has
negative Ptm pressure and is collapsible.

A further rise in Ppl is accompanied by movement
of E.P.P. towards the alveolito position B (Fig. 11). The
section between E.P.P. (point B) and the thoracic opening
of the trachea (T.O.) has now lengthened and is under
greater pressure because of increase in Ppl. ln this way
the resistance in the collapsible section increases and
leads to E.P.P. stabilisation, when the increase is such
that expiratory flow is restricted. The forced contrac-
tion of the airways begins with the transit of E.P.P.

from the thoracic opening of the trachea, whereas the
restriction of the expiratory flow and the appearance
of Vrmax is paralleled by the stabilisation of E.P.P.

A more analytical approach to the fall in pressure

from the alveoli to the E-P.P. (ie. Pel) leads to the
conclusion that this is due on the one hand to loss from
friction on the airway walls Pfr and on the other hand
to the acceleration transfer form the inhaled air Pca16'23.

Pfr consists of Pla for the linear flow and Ptu for the
turbulent flow. Hence Pel : Pca + Pfr : Pca + Pla +
Ptu. The same applies to resistance in the upstream
section i.e.. Rus = Rca + Rla + Rtu.

The component Pel pressure depends on the ge-
ometry of the airways, the natural characteristics of
the expired air and the type of flow and are given by
the following equation:

Pca-1'P'V'(1)
(D"ro)o

plu-L'u'V tzt
D4

Ptu -
L . po,zs p0,75 V1.75

D4.75

ca : acceleration transfer
la : linear flow
tu : flow turbulence
L : airway length
D : airway diameter
1.t : viscosity

(3)

where

J4
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g : air density
Resistance in the upstream section (Rus : Rca +

Rfr) depends on the lung volume, thus the component
which depends on friction is low in high bronchial vol-
umes and increases gradually as volume decreases.
Conversely, the component which is due to accelera-
tion transfer plays a greater role in high bronchial vol-
umes.

The authors developed the E.P.P. theory in an effort
to interpret the phenomenon of limitation of the expir*
atory flow. Equal volume pressure-flow curves, re-
corded in experimental studies in humansle.20 were similar
to those of Fry and Hyatt1,2.5,6. Figure 12 shows a
pressure-flow curve at 65% VC volume16.

Curve (a) represents a pressure - flow curve with
no airway compression. lt is based on the equation
Palv = l(r. V + Kr. V2 where l(, and l(, are linear
components and turbulent flow resistance. Curve (b) in
based on the experimental measurements.

Point A at the intersection of curve (b) and curve
(a) represents in Ppl values approximately 12 cm HrO
and from this point onwards the dynamic compression
of the airways starts. At this point the Pto is equal to
the Ppl.

The driving pressure of the peripheral (upstream)
section Pel, is the horizontal distance between lines (d)
and (e) which are at right angles to the Ppl axis at
values -9.6 cmHrO and O respectively.

The value Pel for the specific stable bronchial vol-
ume (65% of VC) is stable at 9,6 cmHrO.

The driving pressure from the alveoli to the mouth
Palv, which is equal to Pel + Ppl is represented by the
horizontal distance between the vertical line (d) and
the curve (b).

Driving pressure Pto for the extra thoracic airways
(from the thoracic opening of the trachea to the mouth)
is the horizontal distance between line (e) and curve
(c). The authors recorded pressure-flow curves from

-2A -9.6 A 12 20

PpL
1-O 6A crn HpO

Figure 12. Pressure-flow curve in 65% volume of VC. (From
Mead et a116, modified).
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various bronchial volumes and concluded that the phe-
nomenon of limitation of the expiratory flow (appear-
ance of V.max) appears in volumes of up to JOa/oYC16.

The same pressure-flow curves were used by the
authors16 to divide changes in flow resistance into var-
ious airway sections as Ppl increases. The following
figures 'l 3A and 'l 38 are based in figure 12.

On the vertical axis, resistance as well as flow V
are registered. Total resistance Raw is analysed into its
components: resistance in the section peripheral to E.P.P.
(Rus), in the section central to E.P.P. (Rds) and the
upper extrathoracic airways (Ruaw).

The flow curve in figure 13A shows Vrmax and is

curve (b) in figure 'l 2. lt refers to collapsible airways
and also to medium and low bronchial volumes. The
flow curve in figure 'l 38 does not show Vrmax and is

curve (a) in figure 12. lt refers to rigid (non-collapsible)
airways and also to high bronchial volumes.

Resistance in various sections of the airways is

caused by the relationship between relative driving pres-
sure in each section and flow which is similar in all

sections.
Figures 13A and 13B show that E.P.P. appear at

the mouth (O.A.), when Ppl becomes equal to atmos-
pheric : 0. They move towards the periphery by the
increase in Ppl and are found at the thoracic opening of
the trachea (T.O.) when Ppl becomes approximately
equal to 12 cmHrO. Up to this point figures 13A and
'l 38 are similar. When the E.P.P. enter the thoracic
trachea the dymamic compression of the airways (shaded

area between curves of Rds and Ruaw) begins and the
two figures differ. Total resistance Raw increases more
in figure 13A as compared to figure 13B and this is

due to compression of the section between the E.P.P.

and the thoracic opening of the trachea (T.O.), that is,

an increase in Rds.
A further increase of Ppl is accompanied by a more

peripheral movement of E.P.P. and increase in Raw and
Rds. The point after which Raw and Rds increase in

absolute coordination with the increase in Ppl, corre-
sponds to Vrmax and stabilisation of E.P.P. Further in-
crease in Ppl is not followed by increase in expiratory
flow and does not move the E.P.P. A comparison of
figures 13A and 'l 38 shows the extent of dynamic
compression of the airways and the degree of com-
pression required to prevent further rise in expiratory
flow. Line (1) in figure 138 intersects the flow curve at
the same value as V.rnax in figure i3A, with a smaller
Ppl value than that in figure 'l 3A. Further rise in Ppl

does not influence flow in figure 13A, whereas in

figure 13B it continues to raise the flow.
Comparison of the two figures also shows, that in

the case of figure 13A (collapsible airways) limitation
of flow (Vrmax) and stabilisation of E.P.P. is accompa-
nied by a rapid rise in Rds whereas Rus do not change.

PaLu
gO crn Hr1

@) hlo=r.at+o.ssi'

P+o-o.si+o.si'
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0
:20 -9,6 A 12 20 40

PPI (cmH,O)

Figure 13A. Recording of flow V and resistance P against Ppl in

collapsible airways and in low and medir.lm lung volumes- (From

Mead et a|16. modified)

Pp(cmH20)

Figure 138. Recording of flow V and resistance R against Ppl, in

non-collapsible airways and in high lung volumes. (From Mead et

all6, modified)

Conversely, in figure 138 (non-collapsible airways), there

is no appearance of Vumax or stabilisation of E-P.P. ln

this case with the increase in Ppl and the continual
peripheral movement of E.P.P., Rds increase and Rus

slightly decrease.

ldentification and clinical applications of E.P.P'

ln normal individuals, E.P.P. move more peripherally

away from large airways when bronchial volume falls.
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Macklem and Wilsonls support that in low volumes
(25o/o of VC), the E.P.P. stabilise somewhere between
lobar and segmental bronchi. ln lower bronchial volumes

the E.P.P. move to smaller airways. ln patients with
bronchitis and emphysema, the E.P.P. do not move past

the lobar bronchi. ln this case the quick stabilisation of
E.P.P. leads to early V.max appearance and the limita-
tion of expiratory flow.

ln reference to the relationship between identifica-
tion of E.P.P. and the "waterfall" which was analysed in

Part l, the E.P.P. should be found in the upstream sec-
tion above the "waterfall"8. lf the E-P.P. are found in the

waterfall then the Ptm' must be equal to zero (provid-

ed that, by definition, intraluminal pressure at the E.P'P.

is equal to the surrounding Ppl). However, only airways

with thin walls have zero Ptm', thus E.P.P. do not seem

to exist in the upstream section of the waterfall. Macklem

and Wilsonls showed that after V rmax is achieved the

intraluminal pressure Ptm of the endothoracic trachea

falls continually (becomes more negative) with the in-
crease in expiratory effort. This is due to the trachea

being found downstream from the waterfall. Thus the

waterfall in normal individuals is found between the

segmental bronchi and the trachea.
According to the waterfall theory8, in a given vol-

ume, a flow continues to increase, with the increase in

expiratory effort, untill intraluminal pressure at some
point in the airways, reaches the maximum Ptm' value

which is sufficient to limit the flow. The Vrmax may be

given by the following equation:

vrmax Pel 
--Ptm' 111

According to the E.P.P. theoryl6 the rise in expira-
tory effort moves the E.P.P. from the mouth towards
the alveoli. The stabilisation of E.P.P. is accompanied by

the appearance of Vrmax, which is represented by the

equation:

V,max =*91t'l
Rus'

Equations (1) and (2) are similar. apart from the

absence of Ptm' in (2). Both are applicable, each with
its own advantages. The waterfall theory allows the

Ptm parameter to be calculated, which may give infor-
mation on the increasing or decreasing tendency of
airway collapse and tone of smooth muscle fibres' The

E.P.P. theory has the advantage of less and simpler Rus

measurement, as compared to Rs.

ln conclusion, the phenomenon of limitation of the

expiratory flow with the appearance of Vrmax, ac-
cording to the "waterfall" theory, is due to achieve-
ment of maximun transmural Ptm' at some point in the

airways, whereas according to the E.P.P. theory it is

due to their stabilisation.
ln normal individuals the only case in which E.P.P.

n
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apply is during coughing, when expectoration is of greater

importance than ventilation. The dynamic compression
of the endothoracic airways is essential for a success-
ful cough" provided it creates a high energy air flow,
sufficient to move material from the airway wallsls'22.

The cough is unsuccessful in airways which are not
collapsible. Hence, it can be seen that the position of
E.P.P. has an additional role to play: coughing is suc-
cessful only in areas downstream from the E.P.P.16.

It has been mentioned that in normal individuals at
high bronchial volumes, the E.P.P. are found in large

airways and move peripherally as bronchial volume
decreases. Thus coughing, depending on the bronchial
volume where it is produced, is successful at various

levels of the tracheobronchial tree. A continuous cough
without intervening inspiratlon tends to progressively

clean "deeper" sections of the airways. In patients with
bronchitis and emphysema, where the E.P.P. possibly

never move past the lobar bronchi, the cough is not
efficient in moving the secretions from the smaller air-
ways13. Bronchography during coughing in patients with
bronchiectasis shows that bronchiectatic sacs do not
collapselT.

The wave speed theory

This theory, proposed in 1911 by Dawson and El-
liott, was based on previous fluid flow studies on elas-
tic conductors by Griffiths26'27 and Oates2s and had

already been successfully used on the flow of urine via

the urethra.
The basic principle of the theory2a is as follows: ln

conductors with elastic walls. flow is limited when at
some point in the conductors the local flow velocity
reaches an upper limit value and equals the local pres-
sure wave speed. This wave occurs because of the
interrelationship of the radial recoil strength of the con-
ductor's elastic walls and the axial inertia strength of
the liquid and in addition it is equivalent to pulse wave
in the blood flow. The point of flow limitation is a

narrowing point in the conductor and is called a "choke
point". The speed of pressure wave transfer depends
on the elasticity of the conductor and the density of
the liquid according to the equation:

u*:( Y )'"tpt

where: Uw : transfer speed of pressure wave, Y :
elastic co-efficient of a cross-section of the airway,
and p - density of the liquid.

This equation is verified in the transfer of the pulse

wave in the arteries.
The resistance to flow, based on the wave speed

theory, has already been succesfully tested in two
mechanical situations: a) air flow via rigid conductor

with narrowing at some point and b) water flow in

open hydraulic channel2s.

Figure 14a shows air flow in a rigid conductor with
narrowing at point A. The arrows show the direction of
flow. Although the flow is steady along the conductor,
the speed is greater at the narrowest point (smallest

cross-section) which is the case in point A. Simultane-
ously, according to Bernoulli's principle, intraluminal pres-
sure P is at the point of greatest speed, ie. point A.

ln figure 14b intraluminal pressure for legth X of the
conductor is recorded. lnflow pressure Pv is always
steady, whereas outflow pressure Pd may vary, ac-
cording to the flow. Thus curves 1,2,3,4 and 5

represent five gradually decreasing outflow pressure

values.
ln figure 14C the relationship between flow F and

outflow pressure Pd is recorded for all values between
Pd, and Pdu. lt can be observed that for all values of
Pd lower than a Prd limit value, the flow does not
change despite the increase in pressure difference, in

other words, the phenomenon of flow limitation in rigid

conductors exists and it has been found that this oc-
curs when upper limit speed flow equals the speed of

sound.
ln curve 1 (in reality linear) of figure '14B, the out-

flow pressure Pd is equal to inflow pressure Pv and

there is no flow as shown in figure 14C.

ln curve 3 outflow pressure is at upper limit Prd

which is equivalent to upper limit flow value F -. At
point A (choke point) intraluminal pressure has a upper

limit value of P. and the flow speed is equal to the

speed of sound. Hence for the entire of curve 3 speed

is sub-sonic, except for the choke point, where the
speed is exactly equal to sonic.

ln curve 4 a further fall in Pd does not effect flow
which remains stable at upper limit value F.. However,

intraluminal pressure from point A to the exit, does not

I'"'D

1^'L]:
Figure 14. a) Air flow in a rigid conductor with narrowing at

point A. b) Respective recording of intraluminal P along the

length X of the airway. Pv : inflow pressure (remains stable),

Pd : outflow pressure (gradually falls from Pd, to Pdr)' c)

Simultaneous recording of the relationship between outflow pres-

sure Pd and flow F. (From Dawson and Elliot24, modified)



change gradually but rises abruptly, shown by the ver-
tical arrow in figure 14b, and indicates strong energy
phenomena of sudden displacement and hyper and hypo-
sonic speeds which may occur along the flow after
choke point.

ln figure 5 such phenomena are not seen because
the high local flow speed leads to the appearance of
these strong energy changes at a greater distance
from the choke point, that is after the exit from the
conductor, such that intraluminal pressure values trace
a smooth curve. Curve 5 is characterised by extremely
hyper-sonic speeds after the choke point.

ln conclusion flow F, in rigid conductors, increases
with the increase in pressure difference in the tube of
the conductor, until the flow speed equals that of
sound, which occurs at the choke point. After upper
limit F. is achieved flow is limited and any further fall in
exit pressure Pd does not influence flow.

Further fall in Pd does not influence the distribution
profile of intraluminal pressure choke point, whereas it
certainly modifies it after this point. That is, immediate-
ly after choke point, intraluminal pressure falls and the
flow speed is hyper-sonic. Further down intraluminal
pressure presents a sudden rise and gradually increases
towards the exit. Hence, the area between choke point
and the point of abrupt pressure rise (Fig. 14b. arrow)
is characterised by relatively low pressure and flow
speeds higher than the speed of sound. The explana-
tion of flow limitation is based on this, in other words
as flow speed after the choke point is greater than
wave speed. ln this case, the speed of sound, the
turbulence below choke point cannot be transferred
above this point. The abrupt pressure rise becomes a
mechanism for freeing large quantities of energy creat-
ed by the restriction of flow.

The wave speed theory in flow limitation, which
has already been analysed in air flow through a rigid
conductor with constriction, was extended by Dawson
and Elliott2a to flow through elastic conductors and In

particular bronchial airways. The authors2a believe that
the respiratory system has one airway, whose total
cross section (surface) gradually changes, from the al-
veoli towards the entrance of the respiratory system.
The total cross section is much greater near the alve-
oli. falls to its minimum value in the thorax and then
rises again towards the exit2e (Fig. 15).

Value A in the cross section in each section of the
airway is the result of distending pressure B at this
point3o. The difference between intraluminal pressure P
and pleural pressure Pp is defined as the distending
pressure B (Fig. 15). Distending pressure B alters over
length X of the airway, and since as previously men-
tioned, it establishes area A of the cross section of
each point of the airway, it is represented as (A, X)
Thus B (A, X) = P - Pp is the elasticity equation of the
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Figure 15. Diagram of a model airway in the respiratory system
(expiratory stage). (From Dawson and Elliot2a, modified)

airways3l.
Figure 16 refers to the effect of dlstending pressure

B on the airway and is based on Fry's equation32,33:

B _ yo ;.1 - Ao 1 f_ 4" * 1___:tot!!,' 
.,

t Au r L A r-n14.,-J
where: Yo : the elastic co-efficient of the airway

Ao : individual areas of airway cross sec-
tions

Aor< : the least value of airway cross sec-
tion

Au - the greatest value of airway cross
section

S : the relationship between local flow
speed Uf and the local wave speed

That is

Figure 16a shows in more detail the relation of the
distending pressure B to the co-efficient of elasticity
Yo. plotted against the changing relationship Aok/Ao.
which can be identified in the whole airway in the
following manner: the fall in Ao from a very high (infin-
itive) value near the alveoli, to the lowest value Aok
corresponds to a rise in the ratio Aok/Ao from zero to
the value shown in the left section of the recording.
Following this, the rise in Ao from the least Aok value
to its calculated double value at the thoracic outlet
(2Aok) is equivalent to a fall in the ratio Aok/Ao from
1 to O.5 shown in the right section of the recording.
The choke point is on the vertical line where Aok/Ao
: 1. The area to the left of the "choke point" is

equivalent to the upper section of the airway, whereas
the area to right of the choke point represents the
lower section of the airway. The vertical broken arrow
to the right of the choke point shows the abrupt change
which is referred to as elastic pressure jump and is

Uw - (Y/P ltiz

s_uf_uf
Uw (Y)]/'?

P

Thoracic wal,
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Aoh/Ao

Figure 16. a) Recording of the relationship between distending
pressure B and the coefficient of elasticity Yo. against relation-
ship Aok/Ao. b) Respective recording of the relationship be-
tween S and changing Aok/Ao. (From Dawson and Elliott24.

modified)

accompanied by sudden energy change phenomena.
Figure 168 is a simultaneous recording of figure 16a

and shows the relationship between variable S (ratio of
local flow speed Uf against local wave speed Uw, and
variable Aok/Ao. Choke point A corresponds to the
value S : 1, that is, flow speed Uf equal to the wave
speed Uw, Curve AC is the only section with S > 1,

ie., flow speed greater than the wave speed, whereas
curves below this point have a value of S < 1, i.e.,

flow speed smaller than wave speed. ln the area be-
tween choke point and the elastic jump (vertical ar-
row) the flow speed is greater than the wave speed,
whereas below the elastic jump, it falls suddenly to
values lower than the wave speed. ln cases where the
elastic jump is found after the exit of the elastic con-
ductor. the flow speed in the conductor changes gen-
tly, from lower to higher values compared to the wave
speed. This is graphically presented by curve AC in

figure '16b.

Elliott and Dawson2s confirmed the theory of wave
speed in the limitation of expiratory flow, with exper-
iments in the trachea of experimental animals and also
in artificial air conductors. Figure 'l 7 shows the results
from experiments in an artificial trachea.

ln figure 17a, which is a recording of flow F against
the driving pressure PDr, the rise in PDr is accompanied
by a rise in flow (points 1 and 2 in the curve) until the
flow reaches upper limit value F - (point 3 in the curve).
After this point there is a limitation of flow and a

further rise in the driving pressure is not accompanied
by a rise in flow (points 4 and 5 in the curve).

Figure 17b is a recording of the steady flow and

20 ta

Driving pressure Pe (cmH,O)

Figure 17a. Recording of flow F against driving pressure Pdr, in
artificial trachea. (From Elliott and Dawson2s, modified)

Direction of flow

----+

Figure 17b. Recording of intrawall pressure along artificial tra-
chea" Curves 1,2,3,4 and 5 are stable flow and driving
pressure correspond to points 1,2,3,4 and 5 in figure 17a.
(From Elliot and Dawson25, modified)

driving pressure in intraluminal pressure along the artifi-
cial trachea. Curves 1,2,3,4 and 5 in figure 17b are
steady flow driving pressure curves and correspond to
points 1 , 2, 3,4 and 5 in figure 17a.

Choke point is the narrowest point where, with the
least intraluminal pressure, the greatest upper limit flow
is achieved (curve 3). A further rise in driving pressure
(curves 4 and 5) does not effect the geomety of the
airway or pressure above choke point which are change-
able below choke point. A fall in pressure below choke
point is followed by a sudden jump which is a con-
sumption mechanism for additional available energy (rise

in driving pressure in curves 4 and 5) without simulta-
neous rise in flow.

20
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ln 1985 Webster et al3a repeated Elliott and Daw-
son's2s experiments with minor alterations. They con-
firmed Dawson and Elliott's theory of limitation of the
expiratory flow by the wave speed, with analytical
measurement of the pressure profile over the length of
the artificial trachea. They also observed that together
with the limitation of flow there is also a wall move-
ment (vibration) which produces sound. Analysis of the
sound frequency from the vibration of the membrane
shows a single peak at = 1 I{HZ. The sound had an
entirely clear tone. similar to the one produced during
forced expiration in normal individuals.

A particular characteristic of the observation in ar-
tificial trachea is the recording of wall vibrations below
choke point, whereas similar vibrations are not ob-
served above this point. ln comparison to the previous
opinions presented, the strictly hydraulic theory of flow
limitation during dynamic expiration, has the advantage
to explain the events without making assumptions but
based on the principles of current fluid mechanics. How-
ever, the entire subject remains open to further inves-
tigation. given that there remain many, both theoreti-
cally and clinically, interesting questions to be answered.
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H ouplteroxn rou dvofivcuorxo0 ornv vooo rott wegener
AvaAuon 19 neporqnrcdtv

:. NANIPH:1, M. MANOY:AI(H:', A. KONTOI-IANNH:3, O. :OTIIOY4, M. MANIATH,
I. I(ONITANTONOYNO:1, X. MOYT:ONOYNOI'

NEPAHIYH
MeAerrioope 19 oo0eveig pe roroAoyrr<6 onobe6erypdvn ror rArvrr<6 oupporri vooo rou

Wegener, pe oron6 vo rorovotiooupe rn gtlon Kor rn ouxvornro ru:v xtrrvrr<tirv, on€rKovron-
rti-rv, ev6ooronlxd;v xor no0oAoyoqvoroprKtilv xoporrnprorrrOv rng, To oupnrtirproro on6 ro
ovonveuorlx6 6rov poorx6 pfxog r<or orp6nruon, evtir onovr6repo nopornp60nrov nAeuprrr-
r<6 6Ayo5, 60onvolo r<ot oupryp6g. To ouxvor€po oKnvoAoyrx6 eupliporo frov 6zor, pe ri xur-
pi5 rriln, neprppoyxlr6 rol r<ugeAr6rr<6 6rn0fiporo nro ouxvd ogerA6pevo oe rurpeAr[rr<f orpop-
poyio. H olovrxrl ropoypotpio ove6e (x0n ovtilrepn rng onAfi5 oKrrvoypoefo5 Qtirpor<o5 ror end-
rp€tlr€ rnv onor6trugn oA6r<Anpou rou orrrvoAoyrr<ori g6oporog rn5 v6oou onoreAoupdvou
ono 11 6logopertxo ornvoAoytt<6 eupriporo. El(oou eupri r<or norr<iAo ove6cix0n Kor ro roro-
no0oAoylro rp6opo rn5 v6oou. Er<rog on6 rorrfurpo, oyyer'i'rr6o ror vdrpuron, fiou oveupd0n-
o{Iv oe 6AouS rou5 oo0eve[g, nopornpliOnxov r<uqreArbrr<ri orpoppoyio oe rdooeprg ooQeveig,
nveupovtK6 dtrrgpor<ro oe 66o oo0e ve i5, e onorf rvt'rnor65 xugeA16irrb s oe 2 oo0e ve i5, 6r6xurn
oe dvov, oroppoKrlKi ppoyxroAir6o oe 60o r<qr pAeypovh rou ur€zurK6ro oe rdooepr5 oope-
vei5. Bpoyxoor6nnon dyrve oe 6Aous rou5 ooOeveis ror oner<6Auge oe evov ev6orpoxeroxri
ovdnruln, oe dvov noAunoer6f p6zo orov oprorep6 oreAexrqio Kor oe r(ooeper5 6r6xuro or-
6npord.r6n, tpAe ypoivovro Kor e (e Ar<6pe vo ppoyxrr<6 pAe vvoyovo. H vooo5 6rov ouvnguJs no -
Auouorn;lorlxn ev6 ndvre ooOevei5 6ev nopouoiozov vepprr<6 evr6nron. OAor ol oo$evei5
onovrnoqv ornv ovoooxorooroArrrrl 0e pone io. Tperg onepitroov, 60o ono rnv v6oo ror dvo5
on6 6AAn olrio. Eutrrndpoopo: H v6oog rou Wegener nopouotdzercl pe e{orperrr6 nolrir\Ao
t<Atvtt<o, on€lKovrorrt<6 Kqr ouvo66 rorono0oAoyx6 rpdotrro on6 ro ovoflv€uorrr6 oriornpo"
l-lptirr;-rn 6l6yvoon rot 6pe on dvopln ovoooKorooroArxfig Oepone io5 pnopei vo peArrtiloe r rnv
npoyvtoon rn5 v6oou.

nNEYMON (1995)41-51

Erooyuryn

H rorr<rurporLuon rou Wegener (K.W.) eivor ondvro
v6oo5 nou lopor<rqp(erot ornv yevxeqr€vq rns poperl,

rllveupovoloyrr<i1 K,\rvrr<q r<or 2[1o0o,\oyrxf l(fu vrr<rj lorprr<f1g IXo-
,\rl9 llovenrorqpiou lrlrovvivrlv. 3Tpqpo ynotroyrorrr<(g Topo-
ypqQios l-ev. Nooor<. "I. Xor(qrdloro,'. allo0oAoyoovoroprr6
Epyoor{pro Noo. "EuoyyeArop6g".

r<fuvrr<d rcor no0oAoyoovoro;rlrd on6 rqv e((g rprddo:
1 . l(or<r<rcltporti5r1 v6r<putoq ror eAruurrr<q eAeypovti5q
e(epyoofo rou ovoilv€uorrro6 Kor ruJV eooreprrrlv
opydvtr.rv, 2. Ner<purrrr<q - KoKKtuJpqrtit5q yevrr<eup€vq
oyyeiirrSo r<qr 3. Mrq ouvrlOug eolor<q verptlrrrq oner-
popqrov€Opirr5o1. Anouoio rrlg veqprr<qg oup;reroX(g
op(er rqv neproprotrr€vq popen rqg v6oou, q onoio
on6 oprop€voug ouyypoqeig, 0eu.rpefror opXrr<6 rqq
ord5ro2.

O nveJpovog onoreAei ro ouXv6repo npooBol-
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tr6pevo 6pyovo r<or oXe56v 6r\or or ooOeveig ropo-
or6(ouv npocrpoAn eire rou nvefpovo eire rou ovtr.t-
r€pou ovonveuclrrro[ [ r<or rurv 5rio3. H K.W. ent-
nA€ov (eXtlp(er on6 rrg dAAeq oyyerirrSeg, oxprBtirg
tr6yo rqg ouv(Ot.rg Boperdg rol enrOerrr(g oupperoXqg
Tou qvqrv€uortro0a.

Irqv r<Arvrr<( npd[n, q oupBor( 5rdyvuroq np€net
vo enrBeBorti.rv€rqr p€ ovorr<rq Broqrio nvef;.rovo fl r<ot

Broqio veQpoti Kqr vo orqp(eror entntr€ov orrlv €p-
yoorqprorrl ovrxveuorl ovro'trttrrdrov ro16 Kurropo-
nAdoporog ouSerepoQ(Aruv (c-ANCA). To roroAoyrr<6
eupq;roro rqg ovorr<rqg Brorpio5 TTV€Upovq 6pog prnopei

vq elvqr e(orperrr<6 norK[Aq, 5t6rr er<r6g on6 ro r0pro
ror 5royvtr.torrrd eupqporo 6ntr-tg q nopeyxuporrr<(
v€r<pu-roq, q oyyeiir5o Kor ro r<or<rtd.rporo, ro onofq
pnopei Kor vo ;'rqv ouvundpxouv rouroxpovq, piropei
vo nopqrrlpqOei 6vo eupf ouvo56 Qdopo roroAoyt-
xlfuv oAAord-roet,-lvs. Tq ouvo5d our6 eup(proro, r€pt-
AopBdvouv Srdpeoq rl,/r<qr evSoKuqel,rr<( ivtooq, KUqJ€-

fu5rr<q orpoppoy[o, qu.lotvoQrArr<€g 5rq0(oerg, Xp6vro op-
yovonor6 nveupovio, oieio q Xp6vro onoQpor<rrr<q (
OqAor<rdl5q 0povxroA(rr5qs Kor onovr6r€pq nuAo(o (
;reoo0t -rp orrr( Aepqo5evon6Oeto6.

llpoqovu.rg, €vo 16oo eup0 Qdopo toroAoytKdrv
eupq;rdru-rv oroug ooOeveis pe l(.W., ouvendyerot rot
€v o e(ioou eup J Qdopo or<rrvoAoytrtr-tv er<5q,\dtoeulvT.

An6 rrlv 6trAq nAeupd, onovt6repo q oKlvoypoqio
06por<og pnopei vo eivot reAeitrtg opvqrtr<q, ylo p(veq
q Xp6vro. nprv on6 rqv oAor<Aqptrtp€vq ovdnru(q rqg
r<Arvrr<qg err6vog, nopepno5(ovrog €rot rqv SroooQq-
vroq rqq 5r6yvt.roqg8. Inpepo eivot nA6ov eup€tlg ono-
5er<r6. 6rr q o(ovrr<( ropoypoqio (A.T.) pnopei vo
no(er pe(ovo p6Ao orqv er<r(uqoq rulv ooOevd-tv pe

5rdXureq, Srq0qrl<€5 nveupovondOetege. H A.T. (Xer ro
ntreov6rrqpo or €(vqr p€Oo5og prq enepBorrrcfl. ent-
rp6ner r<otrtrepq XoproypdQqon rn5 rorovopr(g ror
rqg 6rrooq5 rtr-lv nqp€yxuportrdtv BtroBtiv, evti.r nq-
pdAArlAo enrrp€net rqv er<ripqoq oAot<tr(pou rou rIV€u-

l.rovrr<oti nopeyX0;rorog. Enmtr€ov, oe notrtAio rv€u-
;rovu<cr-rv v6ou-rv, q A.T. ouXvd qnoKo^0TTr€l XopoKrn-
prorrr6g €rKov€g, €K€i 6nou rl oKrtvoYpoQ(o Odlpot<o

eprQov(er QuoroAoytt<d 11 pq erSrr<d eup(poroe.
An6 rqv dAtrq nAeupd, €vq 16oo €up0 Kot notKt-

AopopQo rorono0oAoyrr<6 Q6opo rrlg v6oou on6 ro
qvqrv€uorK6 5ev prnopei vo pq oqpoivet notrilopop-
Qio r<or rulv r<Arvrrtj.tv er<5qtrr-fuoeov rqg v6oou. H xo-
rov6qoq rqg norr<ttropopQ(og rq5 r<trrvrr<qg err<6vog rqg
v6oou rou Wegener pnopef vq ilo(€r or1;rovrrr<6 p6tro
Kqr, o€ ouvSuoo;r6 p€ ro on€lKovrortrd rqg euprlporo,
pnopel vo Boq0(oer rov rAtvtr6 yrorp6 orqv enireu(q
npdlrpqg 6rdyvuloqg.

Ie ourfl rq peA€rq €nrx€rp€frqt pto ovoorontr(
er<ripqoq rqg r<trrvrr<qg etr6voq, rutv orrtvoAovrKuJv €u-
pqpdruv, rqg roronoOoAoyrr<(q Kor rn5 BpoyXoor<onr-
rqg err<6vog oe 19 ooOeve(g pre ono5eSetyp€vq K.W",
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nou 5royvd.roOqrov p€oo oro r€I€uroio n€vre Xp6vro
orqv [1o0oAoyu<q rcor flveupovoAoytrrl l(Atvtrq rou [1q-
venrorqpiou ltltovvfvtlrv. H norr<lAopopQio rrlg r<fu vlr<q5

Kqr qKrrvor\oyrrcdg erK6vog rqg v6oou npo€r<uqre 6rt
nqyd(er qn6 ro e[orperrrd norrflo torono0or\oytt<6
rng Qdopo. H BpoyXor<evrprr<q evr6nroq onoKqtr[-
Q0qr<e oe 6tro ro eOpog rqg.

Ao0evei5 ror M(0o6or

Metrerqoo;re rqv rAtvtr( etr6vo, rtq o(ovtr€q ro-
poypoQies, orrrvoypoQkg Oti-rpor<o5, ro Bpoyloot<o-
nrr6, trerroupytr6 r<or Btonrxd eupqproro oe 19 qoOe-

veig pre K.W., 13 6v6peg r<or €(r yuvoixeS, qtrtriog 'l 5
(wc,75 eru-rv. Tq orolx€fo rutv ooOevtrtv, q npooBoA(
5roQ6ptr-rv tordiv Kqt opydvu-rv, q rArvrr<q etK6vs, ot

rir.\or rclrv c-ANCA r<oOdrg rot q ondvrqoq orqv 0e-
poneio ovoQ€povrol orov nivorcq 1-

Ie 6troug roug ooOeveig €yrve o(ovrr<( ropoypoQfo
pe DR2 somaton scanner. H e[€rooq pourivoq n€pl€-
I6;.rBove oAlendtrtrqtreg ropr€g n6Xou5 8 mm oe 5tq-
or(poro 1 cm qn6 rrlv Kopuqn rou nveUpovo p€Xpt

ro 5rdqpoypo. H urynArls eurpfvetog el€rooq TT€pl€-

IdpBove ropr€g ndXoug 2 n 3 mm. l-ro rqv oviyveuoq
rqg ;reoo0rr-rpor<rr<qg r<ot nuAoiog AepQoSevond0eroq,

Xpqorponorq0qre evSo<pA€Blo orroypoQtt<6.'O,\eg ot er-
r<6veg ovoA0Oqrov crro nveupovtt<d Kql oro "p€oo-
0tr.rpor<rr<6 nopdeupo". Tq sKrtvotroytrd eup(poro ru;v
qoOevdlv pqq qrnv A.T. r<oOtir5 Kql ol ofloruXieg rqg
ontr(g or<rtvoypoqiog nopouotd(ovrot orov nivqKq 2.

Bpoyloor<6nqoq €yrve oe 6troug roug ooOevefg pe

0poyxoor<6nro Olympus P 2OO efue o'rq Qdo'q €voplqg

rqg v6oou eire orqv unorponq (oe €vo oo0evq). Aer-
roupytr6g €Aeyxoq o onoioS nepreAd;rBove r<oprn[.\t1

po(q-6yr<ou, FEV1. FVC. M|FSO. MEF50, MEF25, FRC

(pe 5rdAuoq nAiou) r<q06S t<ol SrdXuoq provo(er5iou rou
6v0por<o p€ rnv p€0o5o rng pros ovonvo(g (sbDLCO)

(yrve oe 8 ooOeveig.
Avorr<rq Brogr(o nve0povo €yrve oe 1O ooOeve(g,

ev5oBpoyXrr<rt oe €Er, SroBpoyXrr<q oe €vo, rpoXeiog oe

€vo, veQpo0 oe evv€q, dvu-r oepoyu-ryd;v oe n€vre,
u-rr6g oe €vo, 5€pporos o€ rp€l( Kql KporqQlKrlS qp-
rqpiog o€ €vo,

Avrrod;poro ro16 rou rurroponAdopqros ruJV

ou5erepoQiAuv (ANCA) ovrlve0Oqr<ov pe €ppecro ovo-
ooQ0oprop6 oe 6Aoug rou5 oo0eve(5. Og un6orpu-r-
pq, Xpnorponorq0qrov ov0p6nrvo rorrtox0rropo ;ro-
vrponorqp€vo pe or0ov6Aq, 6nu-rg €Xer neprypoqeilo. H

5orr;rooio eOeope(ro Oerlrq 6rov epQovt(6rov r<or<-

r<rdr5q5 Q0oprop6S rou KurroponAdoporog rou ouSe-
repoQiAoul0, Aur6g o rUnog ANCA ovrtou.tpdrov, €Xet

uq-rqAq euoroOqo(o yro rqv K.W. r<or uq.rqAof rirAot ruv
c-ANCA €Xet ono5etX0e[ 6rr oXer(ovrot pe rr1 5po-
or4pr6rqro rqg v6oou11'12. To Btonrtrd eup(poro 6Aov
rurv oo0evd;v cruvoq.ri(ovrctt orov nivor<o 3. 'Otror or
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ooe€v€ig (er<r6g on6 56o) Oeponefrqrov p€ ro rpuJ-
r6roAlo rurv National lnstitutes of Health USA (NlH)

6nr-tr5 our6 €Xer roOopror€i ytq ouorrlpolK€S qyv€ti-
r5€S3.

AnoreAdoporo

Irpoyyrileg oKrdo€tg (rov ro nA€ov o6vq0eg orrr-
voAoyrK6 €Upqpo Kqt nqpqrrlpqOqr<e oe 1O on6 roug

Ex6vo 1. A{ovxr1 ropoypo<pfo ptos orpoyyuAqg noyurorXu;.ro-
rrr<l1g rorA6rqrog, nepinou 9 cm 5ropr6rpou, evronr(6pevq orov
optorep6 rdrcrl ,\oB6 (Ao0ev(q No 3).

19 ooOeveig. o€ r€oo€prg 0116 rous orroious ov€up€-
0q r<evrprr<q 5ro[yoor1 (onqtroronoqon) (ErK. 1). To p€-
y€eo5 ruJV orpoyyrllulv oKrdq€ulv €Kupqiv€ro on6
trry6repo rou 'l cm €og 9 cm 5rdp€rpo. Ie rperg
ooe€v€fg, or orpoyyril€S oKdo€rq qrov noAtronl€g
(Ex. 2). Or roil6r4reg, (rov nqxurorxtrrpqrK€S p€ qKcr-

v6vroro €oLur€prK6 rorxopo o€ rp€rg opp6oroug €vdJ

rlrov ,\enrororxuJl.lorKrl o€ €vo 6ppooro. IXe56v 6Aeg
or orpoyy0^€S oKrdo€rs €vrofl(ovrcrv Tr€prQ€prKd Kqr

Erxovo 2. A{ovrrfl ro;roypoQio rou oo0evoUg No 3 oe Qdoq
unorpon{q rqg v6oou. flo,\AonAoi 6(or pe i1 Xr,rpig r(lq ( ) ror
unoqio neprBpoyyrr6v 6rl0rnLdrov (1).

+

+

+

i L::
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6f S 0,\e yuovn

Ynep6or;rq erSrr<q

Q,\e ypovr.l

Prvrrori B,\evvoyo-
vou: pq erSrr<q

g,\eypovq

Prvrr<or1 p,\evvoy6-

vOU. t<Ot<t<ttr..tpOrt.il -
5ni Q,\eypovn

Prvog: pq erSNq

Q,\e ypovq

0ie icr

Q,\e ypovq

Kor<r<roporrlSq5

oyy eiirrScr

Mq yryovrorur-

roprr<(

Acuror<uror,\oorrr<q

ctYy€ri"l5o

Ae uror<uror,\oorrr<4

oyy eiirrSo

l(oxr< ruportlSqq

oyyer irr5o

-DlP: onoQo,\rSurrr<r1 5rdpeoq nveupovirrSo

or n€proo6r€p€S on6 our6s, uTToure(u.rrorxd. Or orpoy-
y0Aeg or<rdoers flopqrnpRenKqv 1600 org onA€S oKr-
voypqQ(€S 6oo ror ors oEovK€S ropoypqo(€g. C)o16-
oo, n A.T. (rov oe O€oq vo qnoKqA0q.,€r p€yqA[r€po
oprep6 orpoyyUluv oKrdo€ulv o€ rp€r5 ooOeve(g. 'OIor

or ooe€v€is tr€ orpoyy0^€g oKrdo€rs efXov oupnr6-
pqro qn6 ro e6poKo, KUp(uJS otl.l6nruorl, BqXo ror
nopoytijyn BAevvonuLir5ous on6xp€pqrns.
' l-leprBpoyXrrd 5rqOrlporo qrov ox€lKd ouxvd orous
qo0€v€i6 trog, €Q' 6oov nopornp(enKov o€ 8 on6
rous 19 roroveprqp€vo r<upitlg yripul on6 rou Ao-
Boioug, rpqpqrKoris Kot uTTorpnpqlKo0g Bp6yXouS. :€
56o oo0evelg (No 5, 15) q BpoyXor<evrprK( Kqrqvopn
qrov evrunulorqKrl p€ €vrovo neprBpoyxrr<d 5rqo(poro
€Kr€lv6p€vo qn6 rnv n[Aq oXe56v UJS rnv neprQ€pero
rou nv€[povo (Err<. 3, 4) oroug un6lornous €lr ooOe-

Err<6vo 3.'Evrovo neprBpoyyrr<d BpoyXor<evrprr<d 6rq0ryroro, xu.rpig

dAAq ouvo56 eupryroro (Ao0evriS No 5).
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Eu<ovo 4. ileprBpoyXrr<d 6111011roro (Ao0evnS No 15).

v€i5 n ov€rip€oq 5qerlo€L'.)v orrlv oKrrvoypoQio edi-
pqKos qTr€5€Xorl pe rnv A.T. n€proprop€vn y0ptl on6
rprlporKofs Kqr uTrorprlporKo0q Bp6yXoug (Ex. 5). H

onArl orcrrvoypoQfo, onordAuq,re rqv neprBpoyXrr<( rco-
rovoprl rov Srq0qpdruiv p6vo orous 6uo rptlrous
ooOeveig, evd.r unqpXe oqpovrrrq uroq-rio orov rpfro
ooOev( (No 16). Iqpovrrr<( ontoOoorepvu<q 5uoQopio,

6np6S p(XqS r<or nuper6g qrov q npoe(dpXouoq Ktrtvt-
r( err6vo ourr-,rv rtrlv ooOevdlv, evcir €vog nopouo(o-
(e ror orp6nruoq (No 15). Errog on6 €vov oo0ev(
(No 5) o ono[oq eiXe povo5rr<6 e0pqpo €vrovo nept-

BpoyXrrd Srq0qporo, oroug un6Aornous ouvunqpXov
€vo ( neproo6repo on6 ro rorulr€pc,-t eup(;roro: o(ci-t-

5erq orc6oerg pe ( yu-rpiq rn(n (Err<. 2). r<uqetrr5rr<d 5rq-
O(poro ror 6(or pre rpoQoSoro0v oyyeio (Ett<. 6), oup-
peroXq rou une(t'.lr<6ro, r<oOd.rq Kor ov€Up€oq oqpeiou
oyyei'irr5og.

Me rqv poqOero rqq A.T. ;rnop€oope vq nopoll-

Errovo 6. Iuv0nop[q notrtrcirv SroQopert<6v orrtvotroytt<tilv eu-
prlpdrov orov iSro oo0evrl (Ao0evnS No 4).

Erxovo 5. lleprBpoylrrcd 6rn0fu.roro neptopto;r€vo oe €rroorl rot
evronr(6pevo yripul on6 rprqpolr<orlg Bp6yXouq (Ao0eviS No 2).

pqooupe ro npooQdrus r€ptypoQ€v "oqpe(o oyyerirr-
5og"te oe 56o ooOeveig (ooOevefg 2 rat 7\ (Er<. 7).

Aur6 Xopor<rr1p(eror on6 rqv epQdvroq pro5 ( noA-
AonAdrv neprQepx6v nveupovtt<t-i;v oprqpld-lv nou €Xouv

peyoAdrepeg Sroordoetg on6 ro ouvo56 rouq Bp6yXo
q xor ou1v6 or<ov6vtoro Kot qor€po€r5€g oXqpo. l(ot
oroug 5tio ooOeveig ro npooBoAA6pevo oyycio Bpt-
oK6rqv oro rordrrepo Kor onioOro nveupovrr<d ne5io.

Kuq-retrr5rr<d 5rqOqporo (6(or neprQeptrti-rv oepo5to-
orryrdru-rv ro16 rov Genereux)l4 neprypdqqoov pe

ooQqvero on6 rqv olovu<f rot]oYpqQiq oe orrut oo0e-
vefq r<or noporqp(OqKqv o€ 6Aeg, er<r6g qn6 56o,

ontr€5 orrrvoypoQi€S (Err<. 8). Ie r€ooeptg qn6 ou-
ro[g, ro ruq-reArSrrd 5rn0hproro (rov 5ldXurq, opQo-
rep6ntreupo r<or XopqAqg nur<v6rqro5, oupBord p€ KU-

q.retrr5rr<( orpoppoyio (No 4, 8, 9, 1l), q rArvrr<q etK6vq,
rlrov olefo ror Bopfrorq pre oipr6nruon; 50onvolq,
r<udvruoq ror ovotp(o. O €vog 6ppu-rorog (No 6) voon-

45
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Erxovo 7. Iqpreio oyyerirr5os (Ao0evnS No 7).
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Err6vo 8. Ardlurq ruqeAr6rr( orproppoyio (Ao0ev(g No 9).

Ie00qr<e o€ M.E.O. p€ ARDS, evti.r 6Jo (No 9, 17)
n€Oovov qn6 ovoflv€uolKrl ov€TTdpK€to oeerA6pevrl
o€ Kuql€Itdxfl orpoppoyio. O r€roprog ooOevqg (No 4)
nopouoio(e rour6Xpovo r<qr 6AAq or<rrvoAoyrr<d eu-
p(proro, 6nu-rg 6(oug pre rpoeo5oro0v oyyeio (Er<_ 6),
6(oug pe rrllq r<or neprBpoyXrr<d 5rqOqporo. T6Aog oroug
un6tromoug r€ooeprg, ro Kuq;€Atdxd dqO(poro no-
pouordorrlKov neproprop€vo o€ <Kroorl.

Ie pro ooOev( (No g) unqpXe npooBoAq rn5 rpo-
Xeiog ;re rq popeR rqg unoy,\LlrrSrr<4g or€vu-rorls, rou
rlrov oo<pd-rg epqovrlg orqv A.T. (Err<. 9) Kqt ornv
ropndlrl poqg-6yrou, oAAd 6Xr orrq onA6g oKlvo-
ypoQi€S. H iSro oo0evqg opy6repo ov€nru[e o{efo

1NEYMON Teiyog 1o, T61toE Bo9, lavoudprog - AexQLBprog 1995

ovorv€uolKrl ovendpr<eto p€ ouptyp6 r<or uneBAq0q
oe ;r6vrpq rpcrx€tooropio. TpoXeroor<6nqo4 pr6out rou
oropiou rrls rpox€toropqg, oner<dlur.pre npooBoA( €r<ro-
ong 4 €K. orqv unoy,\utrr5rr<( neproX( on6 noAunoerd4
r<orc<rti.r5q ro16. T6Ao9, 5uo Xp6vlo opy6repo q ooOe-
vqg ov€nru(e 5rdlurq r<urgeAr5rr<q orpoppoyio (Err<. g)
ror oneBituoe.

Ard;reoo np6ruflo noporrlp(OqK€ o€ rp€r5 ooe€-
veig, evti.r q onArt oKlvoypoeiq on€ruXe vq ro qno-
ro,\riper oe €vqv. EnmA€ov, o€ €vov ooOev( q A.T.
(rov oe 0(oq vo onorofuiqer ouvo56 r<upeArdrr<d drq-
Oqporo, nou 5ev (rov epeovq orrg onA6g or<rrvo-
YpoQi€S.

IQqvoerSeig orrdoet5, errovo oupBor( p€ nv€upo-
vl<6 €pQpor<ro, oner<olfq0qoov oe 5uo oo0eveig, opo-
169 16oo orqv olovt<q ropoypoeiq 6oo Kqt ornv
ontr( orrrvoypoqiq Orilpor<og, evdl overjpeoq 6(ou pe
ouvo66 rpoQo5ororjv oyyefo noporqpqOqre oe n6-
vre ooOevefg orqv o(ovrr<q ropoypoeiq qtrAd 6Xr rcor

orqv onAq or<rrvoypoeio, npdypo ro onoio (rov eu-
orrd ovopevfurevo (Et<. 6, 10. l l).

Ze €vov oo0evq, noporqpq0qK€ olg onA6g or<rr-
voypoQf€S opQorep6nleupq nuAoio 5r6y<r.,-roq. H A.T.
onerdtruq,re errerop€vq lepqo6evrr<q npooBoiq rou
peooOopor<iou, oupnep u\ opBov op €vttv rutv nulofu.rv,
noporpqx€tdr<ti-rv, oopronveupovrr<d.rv trepeo5evuv ror
ereivu.lv rc6ru qn6 ro 5rXoop6 rq5 rpoXefog. Errero-
p6vq 5repeUvrloq 5ev ov65er(e dAAq unor<eip€vq ouvu-
ndpXouoo v6oo.

I-lAeuprrrxq ouAtroyq, noporqpqOqr<e oe n€vre ooOe-
veig, evdr orous rp€t5 on6 ouro(5 rlrov opeorep6-
nAeupq. 'Evog on6 ouro6g ov€nru(e or<oAo00u-rg ou-

l.
t

Erx6vo 9. Tpoleror<f1 evr6nrorl rrlg v6oou (Ao0ev{g No 9). Erx6vo 10.'O(ot pe rpoeo5ororJv oyyeio (Ao0ev(g No 2)
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Err6vo 11.'O(og pe rpoQo6ororv oyyeio: unorponn (Ao0eviS
No 3).

r6pqro u6ponveupoOt-bporco, nou €v ouv€X€fo 610-
nunenK€ (No 1 1).

T€tro5, o€ €vov oo0evq pe er<rerop€vn npoopoln
rou ovdjr€pou qvorv€uo'rKo0, or onA6g orrvoypo-
<pieg r<or A.T. Odrpor<o (rov opvqrrr<€g.

To BpoyXooKorTrKd €upRporo, r<oOtirg Kcu o I€l-
roupyrr69 €AeVXoq (rov e(orperrr<6 evdroQ€povro KU-
pii:i)S orous oo0evefg pe neprBpoyXrr<6 5rq0ryroro (ppoy-

Xor<evrpx( rorovopr( rqg v6oou). 'Evrovq or5ryrorti-r-
5qg, qAeypo(vuLv Kqr rord r6noug eleAr<Otrrevoq BAev-
voy6vog 4rov ro r<fpro e6pq;ro oe rEooeprg oo0eveig,
pe enmA€ov ov6nrulq 6Q0ovou noAunoer5otg rorof
orov crpror€p6 oreAexroio Bp6yXo o€ €vov ooOev(
(Err<. 12) Kqr orrlv rpoXe[o o€ plcr 5efrepq ooOev(. O
Aerroupyrr<69 €AeyXog, oroug ooOeveig nou 6yrve, €5er[e

on6qpo(q r<upiru5 rov ;ur<pri;v oepoyu.ryti.rv, evdl oe
5rio ooOeveig (No 3, 15) on6Qpo(q peydtrtr.tv evSo-
nveupovrr<drv oepoyuryti.lv Kcu orov ooOevq p€ rnv
npooBoAq rqg rpoXeioq (No 9). oqpovru<q qn6QpoErl

rrrv €Eu.lrv€upovrr<ti.lv oepoytr.lytirv MlFu'MEFuo (< 0,9).
Avoxr( Brog(o nve0povo €yrve oe 1O ooOeveig

Kqr orous neproo6repoug enrBeBordl0qxe q 5rdyvrooq
ovoSerrvdovros v€Kpurrrrfl oyyerirrSo (Err<. 13), r<or<-

r<rtr:por65q v€Kpooq (nveupovifl5o) (Ett<. 1 4), r<or(<ru-r-

pordrSq oyyeilrrSo ;rrr<pdlv oyyefu-rv (Ex. 15), ev6 dtrtro
ouvoSd eupqporo qrov r<uqreAr5u<( o4.roppoyiq (EK. 16)
o€ rp€rs ooOeveig, nveul.rovrr<d €;rQpor<ro oe 5uo ooOe-
veig, eorror<q rvonor6q r<uqrefu5irr5o enioqq oe 5uo,
5r6Xurq o€ €vo, onoQporrrr<q BpoyXroAilSo o€ 5uo
(Err. 17) r<or Q.\ey;rovq rou une(u.x6ro oe r€ooeprg
ooOeve(g. T€Aog, q Broq.rio nv€Upovo oe oo0eveig pe

BpoyXorevrprrrl evr6nrorl rnq v6oou onerdAuge
e (ooyyeror<6 r<orrir-r-t1.ro oro BpoyXrr<6 rofXrrrpo (Err<. 18).
Brorgio Bp6yXou €yrve oe €lr ooOeveig r<or 65er(e pr1

47

Errovo 12. EXe66v nAfpqg on6Qpo(q rou oprorepof oreAe-
Xroiou pp6yXou (evSooronrr6 eOpnpq) (Ao0evnS No 9).

Erx6vo 1 3. Ner<pu.rrrr<r1 oyyerirr6o.

Errovo 1 4. Korxru-rpord-r6r15 nveu;rovirr5o.

er5rr<( Qleypovq oe rperg ooOeveig r<or oroug dtrtroug
rperg oveup€Oq r<orc<ruprordlSqg QAeypov(, evtr; oro
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Erxovo 15. l(orc<rcu;rordr5qg prrpooronrr( oyyer'irr6o rtrlv KUqr€-

fu5rr<6v oyyeitrrv.

Erxovo 16. I(uqeA 5rr<r1 o poppcryicr

4NEYMQN Teiyog 1o. TolLog 8og. lovoudprog - AexQtBprog 1995

Erx6vo 18.

€vo enmA€ov Kqr qyv€rirr5o. AroBpoyXrKR Broqrio €yv€
o€ €vqv qoe€vrl (No 17) Kqr rouroroii'1oe rqv r<Arvrr<q

Srdyvurorl rn5 Kuqr€Ar5rr<qg orpoppoyfog. T6Aog orov
ooOev( No 9 pe rnv npoopoAn rqS rpqx€iq5 rl roro-
Aoyl<q e(€rocrq €5er(e pq er5rrc( qtreypov(.

Brorg(o v€Qpo[ €yrve oe evv€o oo0evef5 r<or €6erle
r<upir-,-rg €oroKll verpurrr( on€rpqpqroveQpirr5o, evdt
o€ 6vq oo0ev( ror 5r6;reoq veQp[rr5o.

Broqio prvrKori BAevvoy6vou €5er(e o€ 560 oo0e-
v€ig pn er5u<4 QAeypovn (6noS r<or q Broq.rio pqAqK(S

unepdrog ev6g ooOevO ror rorrcu.tportb5q QtreVpovrt
o€ dAIouS Srio ooOeveig.

Brorgi,c tlrr6g ev6g oo0ev( €5erle o(eio QAeypovq,
evd,l q Bropio rtuv 5rio KporoQKLilv oprqpui-rv rqg qo'O€-

votig No 18 65er(e ver<purrtr( rorrto;rorci.rSq oyyei'irr-
5o, prn vrvqvroKurroprr(, elorpertrd 6runq evr6ntoq
rqg v6oou. T€trog. Broqio 5€pporog €5er(e oe 5Jo
ooOeveig AeuroruroxAoorrr<q oyyeiir5o rot orov rpi-
ro KoKKrulpcrrtirSq oyyei'irr6o.

Euznrnon

To nptlrro etpqpo nou nporrjnrer on6 our( rq
peA€rq, eivqr ro elorperrrd €upti Qdopo ruJV qKlvo-
Aoyrr<d-rv eupq;rdru-rv rou rroporqp(Oqr<ov. Ie 19 ooOe-
veig onor<o.\0Q0qrcov €vreKq SroQoperrr<€g orrtvolo-
yrr<€g erdqALiroerg, evd.r oe 13 oo0eveig qrov 5uvor6
vo n€prypoqoUv neproo6repeg on6 pd orrrvotroyrr<€g
er<5r1Ad;oerg oro 06por<o opXrr<o ( rord rqv e(€trr(q
rqg v6oou-

Aur( q noporqpqoq 5ev er<nA(oo€I, €dv ovotroyr-
orofpe rq peydAq norrrAopopQiq Kqr ro €uptj Qdopo
ruuv no0oAoyoovqroprKti.rv Xoporrqprorrr<t-bv orqv
nveupovu<( K.W.s. flpdyporr, ovriororyo eup6 npo€t<u-
qr€ Kor ro roronoOoAoyrr<6 Qdopro rqg v6oou on6 rrlv
ovorrr( Broqio nveripovo, 516r err6g on6 ro pe(ovo
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Erx6vo 17. AnoQporrrrq BpoyXro,\il6o.
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SroyVrr-torrr<6 €upnporo, 6nulq rorrru.rpqrdSrl v€r<pulo q

r<or oyyeiirr5o, evronr(6;r€vo o€ onotoSnnor€ onp€io
rou rpoXeroBpoyXrr<ori 56v6pou Kcu rou nveupovl<od
nopeyX[;roro5, onoKol0QOqr<ov r<or BldBeg r6nou
nveupovrror-i epQpdr<rou oe Srjo ooOeveig, SrdXurq r<u-
q,refu5u<( orpoppoyfo, on6ror<q o[efog rprXoer5irr5og oe
4, eorrorq tvulTror65 r<uqetrr5irr5o o€ 5uo ror 5r6Xurq
oe €vq, onoQpor<rr<( BpoyXroAi'rr5o o€ 5uo, €fu<q Bpoy-
Xrr<o6 Blevvoy6vou oe €vo, QA€vpov( rou une(ox6ro
o€ 4 Kor rpoXeror<( evr6nrorl o€ 6vo.

H nro runrr( orrrvoAoyxq er<5rlAuuoq orous nv€6-
pov€S ruJV qoe€vd.lv pe l(.W. eivor our( ruJV orpoy-
y6At,-tv or<rdo€r.t.rv7.15.16, flou noporqp(OqKov o€ 'lO qn6
rou5 19 ooOeveig prog. Or orpoyy6Aeg orrdoerg, pno-
pei vo eivor e[orperrd nol<ftreg oe p€ye0og ror ouXvd
onqAoronorq;;€veg, 6nrog nopouordoOqrov oe 4 on'
roug opptfuorous pog.'Evog on6 ouroUg eiXe €vo noA0
peyolo onrltroro nou r<oretrdpBove oye56v 6Io rov
oprorep6 rdruL AoB6. o onofog oqotp€erlK€ X€tpoup-
yrr<d. EiXe Oeu-rpq0ei 5ronuq0eioo BtrdBq rou nve6;.rovo
oAAd q Broqrio €5er(e l(.W. Or roA6rqreq no0oAoyoo-
voropl<d pnopei vo oQeiAovror eire oe v€rputoq r<or

peuoronoiqoq ev6g peydAou verputrxori r<orc<rd.rporo g

(6nog (rov orqv nepfnrLL]orl rou oo0evo0g 3) eire vo
eivor onor€A€opq oprnpror<(g on6Qpo(qg r<or 5eure-
pono0o0q TTop€yXUtlorrr<(q v€r<ptr-roqg, 6nulg ou;rBoiver
Kor ornv nepi'nrooq rov oqnrrrdv epB6trurv, 6Atrqg
nepinrooqg oyy€rorpoTrou voo(porog. To releuroio
onoSefXOqr<e pe ovou<rq Broqio nvet[rovct orov ooOe-
v\ 4.

Or orpoyyriAeg or<rdcrerg (rov oq;rovrlr<q nqy( vo-
oqp6rqrog, e<p' 6oov 6lor or dppr,loror pre r(roreq
Srq0qoerg nopenovotivro yro enii-rovo oupnrdporq on6
To qvonv€uorrr<6, nuper6, nopoytr-ry( nru€Ar.r;v, BqXo
r<or orp6nruoq norr<iAqg Srdp<erog r<or Bopfrqrog. Irqv
e(€roor1 rou OLlrpor<o pe A.T. oveup€Oqoov neproo6-
repor 6(or qn' 6oor u€ r'lv onAfl orrvoypoQio.

Ilerrr<d onpoo56rqrq rlrov q ouXvq epQdvroq ne-
prBpoyXrr<rirv 5rqO(oeov p€ prq oprerd oroOepq ror
XopoKrnplorrr<( BpoyXor<evrprrq r<orovo;rq, 6nou Ao-
Boior, rpqportroi ror unorprlpcrrKoi Bp6yXor onoroAJ-
Q0qoov npooBeBAqpr€vor oe 8 on6 roug 19 ooOeveig.

H rorovop( ru-rv Srq0qp6rov neprBpoyXu<d ouvo-
vrdrqr oulvd orqv AepQoyyeror<f1 r<opr<rvopdru-roq, rq
oopr<oeiSulorl Kor ro A€pQrrtpoT, oAAd €Xel q5q nepr-
ypqQ€i Kor ornv l(.W. H A.T. eivor Xpnoqn ylq rqv
orprB( ovd5er{q ourqg rqg r<orovopqg, Se5opr6vou orr
orqv onAq orrrvoypoQio oTroKp[nr€ror on6 rqv oI-
AqAenxdAuq.rq nop€yxuporrr(rv 6opti-rv. O 0poVXrr<oS
ou.\69 nopouoro(6rov orevu.rp€vog, otrtrd 6Xr ono-
Qpoyp6vog r<or our6 enrBeBor60qr<e oe 6IouS rous
oo0evefg pe BpoyXoor<6nqoq. H neprBpoyXrrq 5r[0qo4
<poiveror vq eivor oXerrrd ouXv( r<or Xopor<rqproru<(
orq v6oo. Aur6 ro or<rrvoAoyrr<o oqpeio, pnopei vo
qno5oOe[ oe QAeyprovtir5,q 5rq0(poro q,/r<or rorrrdr-
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pqro, nou qvqnrUooovror errerop€vo orov 6rdpeoo
neprBpoyXooyy€roKo ro16. l-lpdyporr, rorrrdtporq ilou
evroni(ovror oro ouv5errr6 ro16 rov oepoytlyri.lv,
ove[dprqro qn6 ro oyyeio, €Xouv neprypoQei u-rg op-
Xrr<( er<5(Iooq rqg v6oou on6 rov i5ro rov F. Wege-
nerl. T€Aog, o€ €vqv on6 roug ooOeveig npooBoA4
r<or or€vcuoq rou opror€po6 oreAeXroiou Bp6yXou ep-
Qovio0qr<e rord rqv 5rdpr<ero r<Alvrr<(g Kqt €pyoorrl-
prorq5 UQeoqS p€ pnxo rcornu65q on6Xpepqq. H ppoy-
Xooronrrq err6vo flrov Oeoprorrr<f1 pre dQ0ovo noAu-
noer5( ro16, q Broqlfo rou ono(ou €5er(e r<or rcorc<rd.rpo-

rq Kor oyyeiirrSo.
[1p6o<poro, or Buschman xor ouv.13 nepr€ypoq,rov

€vov oo0evq p€ nv€upovrKq oyyeiirrSo Churg-Strauss,
o ono[og eiXe peydAeg, qKqv6vroreg ror oorepoer5ori5
oXqporog neprQeprx€g nveupovrr<€g oprqpieg, U€ rnv
BodOero rqg A.T. uWnArlS euxpiverog. Irqv ovorr<r( Bro-
qrio nvefpovo nou qKoAo60qoe, noporqpq0qK€ qulor-
voQrArr<q 5r(0qor1 rou oyy€roKo6 rorXd.rporos ouvo-
5eu6pevr1 on6 5roreropr€vo nopor<eitruevo A€pqqyy€io.
Or ouyypoQeiq nporeivouv ro orlp€io our6 u.rg oryreio
npdrrpqq pAdpnS Kqr orlpovrK(q oliog orqv erripqoq
qo0ev6v p€ fiv€upovlKq oyyeiirrSo, 5rorr ouro 5roQ€-
p€r orlpqvrrKd on6 ro eup(poro oe dlAeq 5rdXureg
6rq0qrrr<€g nveupovrr<€g v6ooug. Irqv noporioo peA€rq

ovoyvu.rpioop€ ro orrrvoAoyrr<6 our6 efpqpo oe 5to
on6 roug ooOevelq pog, Oeu-rpofpe 6pturg ro e6pqpo
npdlrpro r<or ouXvd enrxoAupp€vo on6 rqv norrrlio rulv
dtrAu-rv er<5r1A6oeov.

Er<rerop€veg r<uq-reArSrr<€g 5rqO(oerg (rov ouvqOerg
Kor ilopouordoOqr<ov oe 8 ono rou5 ooOevelg pog.

KuqeAr5x€g 5rqOqo'erq, qrov enloqg orrio uq.rqAfg vo-
oqp6rqrog, ;re r<up(opXo oupnrdrporo orp6nruoq, 5[-
oilvorq, r<udvtr;oq ror o' €vqv ovorpio. T€ooeprg on6
roug ooOeveig ;rog pe 5rdXureg r<uq,reArSx€g 5rq0(oer5
erXov 5rdXurq nveupovrrcq orpoppoyio u-r5 r<upiopXq otr-
Aoir-,-roq, Stio on6 rrg onoieg ondvrqoov orq Oeponeio
e{oQovr(6peveg roX€r,,-rg, o rpirog n€0ove on6 ovo-
nveuorrr( ovendprero, evdr ro r€roprog ooOev(g, nou
epQdvroe ourq rqv err6vo perd ono 8Xpovo 5ropreio
v6oou, nopouoiooe drunq err6vq orodrqKd enr5er-
vof;revqg ruqrefu5rr<qg ortrroppoyiog opXrr<d rou Selro[
dvu-r AoBoU Kqr orrl ouv€Xero rou 5e[ro[ pr€oou ror
r6ru-r loBoti r<or r€Iog rou qpror€pof nve[povo odq-
yr-i-rvrog oro Odvoro. XoporrqprorrKd qur6 ro 5rq0(-
porcr €ivor XopqArlg nurv6rqro5. Yrgqtr6repq5 nurvo-
rqrog r<urq-rei\r5rr€g 5qo(oerg ;rnopei vo oQeiiovror oe
onoQoArSuru<q 5rdpeoo nveupovfrr5o (DlP), Xpovro
qoovoQrArr<d q QAeypovdr5rl 6rq0(poro, flou Korcr-
AopBdvouv rous n€prQ€prr<oUg ruqefuSrr<otig Xr.ilpoug.
I' €vqv rouldXrorov on' roug oo0eveig poq (No 4)
ovorr<r( Brorgio nvetpovo, €5er(e neprol€g pe ruqetrr-
5rr<q orpoppoyio, neproX6g pe DIP r<or neproy€g U€ v€-
rpu.rrrr<q r<orc<ru-rpordl5q QAeypovq, rour6Xp ovo.

l-lpooBol( rqg rpoXeiog odqyofoo oe or€vutor1,
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eivor ondvro oA16 Xopor<rqproru<q er<5qAu.roq rqg v6-
oou. llpturoneprypdeqr<e on6 roug Godman ror ChurgT
ro 1954. Mnopei vo efvor n p6vn er<6qtruroq rqg v6-
oou r1 vo efvor pr€pog noAuouorqporx(g npoopoAnS.
loroAoyrrcd oveupior<ovror xorc<rti.lporo r1 r<o BIdBq ruv
oyyefurv. Eivor nepiepyq n nporiUnon rn5 evr6nroq5
our(g orrg yuvo(regl7, rco06g Kor q TrpooBoA( rqg
unoylurrr5rr<qq neproXqg 6nog orqv oo0evq pog. Ev-
Sorpoleroroi ooArlveg ror rpo{.ro rord rr1 Brorgio €Xouv
ovoQep0ei u-rg nrOov€g orrie5 r<or orqv nepinruJorl rqs
oo0evoUg pog, unqple roroprr<6 yevrr<qg ovoroOrloioq
Vrq X€rpoupyrr<q oeorpeoq o(r5iou 0upeoerSorjg npo
5er<oerioq. Evrofrorg, oprer€g dAtreg neprnrtfuoerg uno-
yAorr5rr<r1g or6vu-roqg €Xouv ovoeepOei oe K.W. Xrrt-
pig roroprr6 Srooc'lAqvu.ro4g. Meplr<€g eop€S q or€vul-
on €pQov(€ror rord rqv 5rdprero ovoooKoroorolrr-
r<qg 0eponeiog O€rovrog 50or<oAo npoBAflporo ovrr-
;rerd.rnroqg. H or€vu;oq rqg rpoXelog pnopei vq eivql
orrfo orQvi5rog, o(eiog ovctrlv€uolK(g ovendpr<eto5 Kqt
O€rer oqpovrrr<d npoBAqporo ovrrperti.rrtorl5 Kqt onot-
rei, ouvqOtlg, rpcrx€tooropio. H r<Arvrr<( err<6vq rqg ooOe-
voUg nepreAdpBove BqXo nopo[uoprr<6, SUcrnvoro npo-
onoOeiog r<or oupryp6 r<or eyr<ordorooq liyoug p(veg
opy6repo nAqpoug on6Qpo(r19. H Bpoyyoor<6nqoq ov€-
5er(e dqOovo r<orc<rri5q e60punro ro16 orqv uno-
yAorr5rr<q neproX(, evtfu q roroAoyrrq e[€rooq rov
qnonenruJK6ruJv Kor ovoppoeoripevov ror6v €5er{e
pr1 er5rr<( QAeypovq. O Aerroupyu<6g €AeyXog qrov Xo-
porrqprorrr6g yro on6epo(r1 rctrv e[u:Oulpor<rr<tfuv oe-
poyr-,-ryti.rv. Itlor6g ouoXerrotr 169 rtrrvt<r.irv 5e6o;r€vu-rv,
trerroupyrr<dlv r<or eupqpdrov orrlv A.T. eoiveror 6rr
eivor q oir-rorq p60o5og onor<6Auq,rr1g our(g rqg evr6-
nroqs.

ArrrvoAoyu<d eupflporo nop6poro pe er<eivo dA-
.\ov oyyer6rponuJv vooqp6rcr-rv, 6nu,:g oqnrxLirv rl Un
epB6Au.rv, nopor4p(0qKqv Kqt oe opr0p6 ooOevti.rv pog
pe l(.W. Kqr ourd (rov oeqvoerSeig or<rdoerg oe 50o
ooOeveig, opor€g 16oo orqv onlq orrrvoyoeio 6o.0
Kor ornv A.T. r<qr 6(or pe rpoeoSororiv oyyeio oe
n(vre ooOeveig, etipqpo opor6 ;r6vo pe rqv A.T. H
6nop(q rutv ovulr€ptl err6vu-rv orqv K.W. evroy[er
rrlv no0oyevert<( 0e6pqon rng K.W. t-,-rg verptllrrr(g
oyyerirrSog ( onoio pnopei vo npooB6AAer nveupovr-
r<6 oyyeio pr6oq5 Srop6rpou oSrlyfvro5 o€ el€ypo-
vdrSq OpopBulrrrc( on6qpo{q r<ol verpu-rlr<6 €;reporcro.

H nleuprrrr<( ouAtroy( 5ev Oeupeiror ouv(Oqgle
er<5qtruoq rqg v6oou, oAAd noporqpqOqr<e oe n€vre
on6 rou5 19 ooOeveig pog. Apeorep6nleupeg o€ rp€t6
neprnrd.roerg, or nleuprrrr€g ouAAoy€g qrov ouvd0og
pxpd e(r5p6poro, Xrllpig vq 5ivouv r<opprd rtrrvrrq er-
r6vo r1 vq eivor npoe(6pXurv npoBlqpo yro rov dp-
p(,Joro. nuonveqrooopor<og eivor notrrj ondvros o'ourrl
rqv v6cro. YndpXer puo ;.r6vo or<6po nepinrutoq orq
BrBAroypoQ(o2o. O nuonveupoOOpor<og rou oo0evo6g
1.roq, uneXdrpqoe roy€u-rg pre er6rr<( Oeponeio yto oy-
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yer'irr5o, Xerpoupylr<r1 nopoX6reuoq r<or ovrrBrorlrd.
flutrqfo ror peooOulpor<l<( Aepeo5evondOero eivor

ondvro e0prlpo orqv K.W. r<or €Xer neprypoeei ;uo
p6vo <popd o' 6vov ooOevr1, 6nou 11 perd Odvoro
e[€rooq, onor6Auq.re rorrrdrporo Kcu v€KpuJlK( qy-
yei'irr5o ru.rv Ae;reo56vu.rv6. Iroug 5rxo6g trrog oo0e-
veig onorUXoLl€ vo onoSe(oupe er5l<q Aepeo5evrr<(
SroropoX( rqg v6oou rou Wegener odre 6pru-rg r<or

dAArl ouvundpxouoo v6cro. H A.T. unepeiX€ rrlg oKl-
voypoqios 0tirporog ornv Kqrqypqen rns nA(poug
€rrooqg rqg peooOtlpor<rr<dg Aepeo5evond0erog.

Ardpeoq err6vo, (rov epeovrlq oe rperg orr' roug
ooOeveig prog. Errerop€vq, 5r6Xurq 6dpeoog npooBo-
Iq noporqp(Oqr<e trl6vo o' 6vov 6ppu-roro. Aur6g o
ooOev(g eAdpBove o(oOeronprpq (Vro 5 Xp6vro) r<or

or<oAod0rloe Oepone(o pe rurtroer,rloeopri6q rcord 6oerg
(pqvroio yro 4 trrqveg). AroBpoyXrr<q Bropio €5er(e rvul-
nor6 r<uqeAr6irr5q. Kqr q o(o0eronpivq2l ror q r<ur<tro-

QtloQo;ri5q2' 6pru.r5 6Xouv ovoeep0ef oro nopeA06v
6rr nporoAo[v nveupovrrq ivuroq. To 5rd;reoo np6ru-
no ourqg rqg ooOevo[g €UQqvioOqre r<ord rqv Srdp-
K€rd ;uog €[opoqg rqg v6oou. Onoodqnore, e[vot noA[
50or<olo vo ono5efout]€ p€ BeBor6rrlro 6rr ro edp-
1.roro npordleoov rqv npooSeurrr<r1 5rdXurq 5r6peoo
ivtuoq o' ourqv rov oclOevrl ror 6Xr n K.W. Iqperor€ov
611 4 i5ro ooOevrlg rTou nopouoiooe SrdXurq Srdpeoq
ivooq orqv Broqio, n€Oove €vo Xp6vo opy6repo on6
r<uq,refu5rrq or;roppoyfo (No 9).

H BpoyXoor<onrrcrl err6vo oe €lr ooOeveig qrov evru-
nuroror<{. E(€pu0pog, QAeyproivu-rv, orSq.rord-l5rlS Kor
e(eAr<tilpevog Blevvoy6vog noporqpqOqr<e ouvqOu-r5 orq
neproX€g 6nou qnerKovforqr<ov p€ rrlv A.T. ro nepr-
ppoyXrrd 5rqOqporo, r<oOti.rg ror dqOovog r<orc<rd.r5qg

ror6g orov oprorep6 oreAeXroio o' €vqv ooOevq, 5i-
vovrqs rArvrrd Br1Xo, onroOooreprvrrq 5uoeopio ror
o€ 5uo ooOeveig oupryp6. Aurd rq eupqporo 0o trrno-
porioov vo Oet-rpq0o6v p€pog rou ovopo(6p€vou "ro-
poreropEvou €ntQdv€tqKoi qorvo;r€vou" 6rulg our6
nepryp6qqr<e on6 rov Fienberg23. Aur6 ro eolv6pevo
opforrlxe tlg q 6nop{q eleh<opr6vu-rv verporrrti.rv Btro-
B6v rurv BAevvoy6vulv rat/11rou 5€pporog. loroAo-
yrrd enrr<porei 11 e(tttoyyeror<q Qleypovtir5qg e(epyo-
olo pe eur<orpror<d qnouoio oyyeiirrSog.

Iuvorp(ovrog ornv petr€rq our( neprypdeovrot rq
orrrvoloyl<d eup(poro rqq v6oou rou Wegener €rot
6nog oneroA[Q0r1oov p€ rqv A.T. ovotrtieror q rArvr-
r<r1 err6vo r<or neprypdq€rqt q BpoyXoor<ont<q, Ier-
roupyrrq rot rorono0oAoyrr<q €pQdvtoq rrlg v6oou. H
odyrproq ;rero(6 A.T. r<qr onA(g or<rrvoypoe(og eivor
ooO6S un€p rqg npdrrqg, q onoio pog en€rpege vo
neprypdq-ro4re ro nAqpe5 qn€tKovtorrr<6 q6opo rqg
v6oou, ro onofo r<or nopouord(eror e[orperrr<d nohi-
popQo.

H petr€rq rqg ovorrcr(g Broq.riog ourdrv rcuv oo0e-
vtfuv en€rpeqe vo e[r1y(ooup€ rqv orrrvoAoyrrrl no-
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trupopqio rqg v6oou n oroio oeeileror Kot ovrcrvo-
r<46 on6 rqv pto nleupd rr1 5ldXurrl ror errerop€vq
evr6nroq rng KoKKtultlordr5oug v€rptr.roqg Kqt oyy€til-
5og, oe onoro5qnore onp€(o rou rpdx€toBpoyXu<o0
5€v5pou Kor rou rv€upovtKo0 nopeyXtproros, Kot qn6
r4v dAAq, rqv norr<itrq ;.rq erSrr<r1 ouvo56 toronqeolo-
yrr<( errovo rn5 vooou.
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TINPA, M. IYMMINIAOY, T. TPAKOI-IOYNO:

NEPAHqH
O dAeyxo5 rng ouxv6rnros rou 6o0poro5, n oxdon rt'rv ouvOnrtilv bropirrrons, rou xonvi-

oporos, rn5 6rorpoglis xor rou €pyoororo0 neprp6AAovros p€ ro ovoflveuorrr6 oupnrdrporo
xor rn ppoyxrrri unepovn6poorx6rnro snerdAeo€, o€ noyr6o;.ro rA(poro, ovrrrei;revo dpeu-
vo5 un6 rnv oryi6o rns EOK. O dAeyxo5 dyrve pe xolv6 yro 6Ae g rrg xdrpes epurrnporoA6yro r<or

eAeyxo rn5 oAtrepyiog ror rn5 Aelroupyxri5 ror6oroons rurv nveup6vurv.

nNEYMON (1995)52-s7

Et:At-ot-H

H vooqp6rqrq Kor q 0vqorp6rrlrq qn6 ro doOpo,
onurg 5ronrorti.rOqre perd ro pr€oo rqg Seroeriog rou
1970, nopouoiooe oU(qoq oe noll€g Xdrpeg. nop6
rq BeAritrloq rqg Oeponeurx(g nporrr(g ro releuroi'e
Xp6vro Kor rq Xpnoponoirloq r5roirepo onoreAeoporr-
r<Lfuv Qoppdr<tlv Xtrtpig ouoroorrr€g nopev€pyere51.2. H

t<ordorooq ourr1, A6yrlr rqg 6r<rooqg rqg, 5ev prnopei
vo elqyq0ei nAnptr-rS, on6 r4v e[€Ar{q rqg 5royvtlorr-
rrlg u<ov6rqro5 on€vovri oro do0po. Oecupeiror, eno-
p€vurg, nr0ov( q un60eoq rqg o6[qoqg rou enrnolo-
qro0 rqg nd0nonS. Irqv Ayytrio €Xer (5q Sronrorut0ei
oU[qoq rn5 nqpouoiog "noporerotrr€vqg oupirrouoog
ovonvoqg" oe nor5rd on6 ro 1970 p6Xpr ro 199O,
o0;rQtr-rvo pe rq peA€r4 "National Study of Health and
Growth"3.

To doOpo qnorelei o'oBop( orrfo uq,rqtro0 r<6oroug
orqv Eupurnoircq l(orv6rqrq 6oov qQopd rn Oqppo-
rceuru<q Kqr voooKopetor<q nepi0oAq.rq, rrq epyorod.rpeg,
rlv orr<ovopio Kqt rnv er<noi5euoq ror ro peyoAo opr0;r6
ouvro(roriXu-rv oe o1€or1 pe dAAeg noOqoerg. An6 rqv
dAAq peprd q Eup6nq nopouord(er peydAeg 6rorupdv-
o€rg ornv €r<Oeoq cle neprBoAAovrrro6g nopdyovreg.

T€vrK6 Tl€prQ€peror<6 Nooor<opeio
vd.rv "H lerrrrlpio"

Mro noveupu-tnoi'r<q peA€rq ndvu orq npoBAqporo nou
ovoQ€p0qr<ov 0o prnoporjoe [ou-rg, vo onoSdroer 0er-
rd onoretr€oporo orov npooSroprop6 rtr-rv enrBopu-
vrrrdlv nopoy6vrurv r<or, enop6vurs, orn Oeponeurrrq
ovrrpertfunroq rqg ndOqoqg, 5e5op€vou 6rr ro doOpo
eivor 5uvqrrrd "Oeponerjorpq" rordorooq.

To 199O (er<ivqoe noyr6o;rro enrSqprotroyrKn p€-
A6rrl un6 rqv oryi5o r4g EOI(, ;re r6pro O€pro rqv
er<riprloq rqq ouXv6rrlrqg rou BpoyXu<od 6o0porog oe
dropo qArriog 20-44 Xp6vtlv. 'Hrqv €vq np6ypoppo
ouv5uoqr€vqg 5pdoqg (concerted action) p€ rqv ovo-
poofo European Community Respiratory Health Survey
(ECRHS) un6 rqv r<oOo5(yqoq rou Ko0rlyrlro6 rqg
Enrdqproloyiog Dr. P. Burney oro AovSivo. }<on6g rqg
nopotioog ovor<oivtoorlg eivor 11 nopouoiooq rou npul-
ror<6AAou rqg petr€rqg ourqg nou nop€Xer rq 5uvor6-
rqro 5reperivqons rrl5 ouXv6rqrog rou doOporog, r<or

rc'.tv oXerrrtiv p€ rrlv ndoqoq our( oupnrLlpdruurv,
oro yevrr6 nAq0uop6.

Avrrrerpevxoi Er6xor rns MeAdrns

1. Errfuqoq rqg 5ror<fpovorls rou enlnoAoo;ro[ rou
6o0;roro9, rurv oo0porrrdrv oupnrulpdru-rv Kor rn5

BpoyXrrqg unepovrr5poorrr6rqro5 olg X6peq rqg
Euptinqg.
AErotr6Vnon rou Bo0pori €r<Oeoqg oe yvuoro[g rcor2.

Nooqpdnrlv Otrtporog 464-
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nr0ovoloyo6u€vous €TTtpopuvrKo6g yro ro ppoy-
Xrr6 doOpo nop6yovreg Kqt €v ouv€Xeio ouoX€rr-
oq r<or errfpr1on rng eni5poorlg rous orn ouXv6rq-
ro rou BpoyXrr<oU 6o0porog orrq X6peg rqg EOK.

3. l(oroypoQ( rqg 6roQopdg orq Oeponeurrrq ovrr-
per6nroq rou do0porog orrg X6peq rqg Korv6rrl-
r0q.

4. l-lptirq er<ripqoq rou enrnotroo;ro[ rou dcr0porog,
rulv oXerrrtirv p€ ro 6o0po oupnrtr.rpdrtuv Kqr rrlg
prvirrSog orqv EIIo5o, 6nou 5ev unrlpXe ov6loyq
p€Xpr o(pepo petr6rq, 6oov oQopd roug ev(trrr<eg.

5. Eur<orpfo ouvepyoo(oq p€ ovoTTruyp€veq, orov ro-
p€o rq5 enrdq;rroAoyiog rou 6o0;roro9, Xd-rpeg r<or

on6rrqoqg pqXovq;rdrov Kqr er6rKLi.)v ouordrv o(ro-
A6Vno'nS rqg BpoyXrr<(g unepovrr5poorrr6rqrog,
rSiov pe rurv unoAoinur-rv Xtopdrv, oe e[operrr<d
oupQ€pouoeg rrpEg.

Or or6Xor 4 Kqr 5 neprA(QOqr<ov yro rqv er<r(uqoq
rqg petr€rqg er5xd orqv EAAdSo.

:XEAIA:MO: MENETH:

To npu,rr6rotrAo rqg petr€rqg ouvrdXOqre on6 rqv
opyovu-rru<q enrrponq rqg EOKa orqv onoro oupperei-
Xov ovrrnp6oulrTor on6 6Aeg rrg 16peg r<or e(qyqOr1re

oro o6voA6 rou oroug uneu00voug rdOe yt-itpog nprv
on6 rqv eqoppoyq rou. H peA€rq ourf npordOqr<e
orqv Etr,\qvrr( opd5o on6 rqv Etrtrqvrr( 'Evr-loq r<ord
rq5 Ou;roritr-rorl5 Kor rcuv N6octrv rou Avqnveuorrro6
Iuor(;rorog Kqr npqyporonor(Oqr<e on6 yrorpo0g rou
Nooor<o;reiou Nooryrdrov Orr-rp or<oq A0r1vdlv.

H ovopooio rqg petr€rqg orqv EtrAd5o flrov "Me-
.\€rq Avonveuolrci.rv l-lpoBAqpdrtlv" Kor oK6rrpo 5ev
neprei'Xe rq A6111 "6o0;Jo" yro vq pnv TTpoKoroAopBd-
vovrqr ro 6ropo nou €np6K€rro vq epurqOofv yro

rqv 0nop(q q pq ovonveuorrrdrv ouprnruprdrcttv.

EOAPMOI'H NPOTOKONNOY

I-ro rqv enireu(q rov or6Xu-rv rqg pelErqg ro npul-
r6r<oAAo nepreldpBove:

A. EmAoyrl t<ardAAqAwv neproytitv yru ava(qrqoq rou
av0pwnivou 6eiyparog.

I-1opd rq Suor<olio nou nopouord(er q ouAAoyq
ruXoiou Seryporog on6 6Aeq rg <ru;rprer€Xouoeg Xdr-
peg, q nr0ov6rqro ;rq ovrnpoou.tfleurrro[ Seiyporog
neprop(eror qv or un6 €AeyXo neproX€g eivor peydtreg,
pre neproo6repoug on6 150.OOO roroirouq, r<or npoij-
ndpXovro 5rorrqrrr<d 6pro.

H peA6rrl orqv EAtrd5o (er<ivqoe on6 rqv neploXq
rou fieprorepiou Arrrr<(g nou enel€yq tr6yu-r rov ne-
prBoAtrovrrrd;v ouv0qr6v (A(poS, rdrorror 6tru-rv rov
r< orvt.lvrr<ti.rv orpu-rpr6ru.rv), rq g uq.rqtrqg r<ord 5rocrrrl;ro-
rq qrpooQorpu<(g pfnovons Kqt rou oprOpori rulv
Kqrokulv rou (6vu.r rcuv 'l 5O.OOO) oriprQtrtvo pe rrg
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npo5roypoQ€g rq5 EOK.

B. EmAoyq xardAAqAou av)punivou Seryporog.
To dropo nou oupp€r€iXov €npene vo eivor dv-

5pe5 r<or yuvoir<eg, rdrorror rqg ovtlr6pu.r neproXrlg,
qArr<(o5 20-44 Xp6vu.rv. Irqv erAeyeloo neproXq 5ev
unnpxov pnxovoypqQqp€veg ntrqpoqopieg oXerrr<d pe

rrlv qlrr<io, tfuore vo enrAeyei ro onotrotipevo 5e[ypo.
Or erAoyrr<of rordAoyor TTou Xprlorponor(Oqr<ov oe 6IAeg

X6p€S pe ro i5ro np60Anpo, 5ev nept€Xouv, orqv E,\-
Ad5o, onor<Ielorrrd, roroir<ouq rng ouyK€Kpr;r€vqg er<Ao-
yrr<qg neprQ€perog. Irqv EAtrqvrr<q peA€rq, q enrAoy(
rou ruxoiou ovOpu-rnivou Seiyporog €yrve on6 rq qp-

Xeio rqg AEH oQo0 6Ao ro onfrto rqg neproXqg €Xouv
qAerrprr6 pe6po. TeArr<d. orrg 3533 Sreu0tivoerg (ro-
rorr<ieg) nou ovoypdQovrov oroug loyoproopoUg rqg
AEH nprv on6 rq Xp€tooq rou p€tipqrog rou rp6Xo-
vroq pqv6q (r<dpreq AEH). r<ord rqv €voplq rqq peA€-
rq5, KororKorioov 3325 dropo qlu<(og 20-44 erwv
(l-livqKqg 1).

flirnrac 1

KATANOMH KAPTON AEH

A: livoAo Kopr6v flou op;1tKd eTIA5X0nKqv
B: :Uvorro xopr6v nou qTrqvrieqKov

l. AnooroAq rcar ouAAoyq epwrrytaroAoyiwv
H peA€rq 5revepyqOqr<e oe 2 Qdoerg:

O6on I

H Qdoq ourrl neprel6pBove rr1 oulAoy( nAqpoQo-
pr6v on6 dropo qtrrrcio5 20-44 Xp6vuJV p€otr-r ev6g
epu-rrqporotroyiou oXerrroU pe rqv UnopEn doOporog,
oupnftr]pdruv evSerrrrrdrv oUEnonS BpoyXrr<r1g une-
povrr6poorx6rqrog, prvirrSog r<o0drg Kqr rrl Xpnoruo-
noiloq <poppdr<uv (Err<6vo 1). To oupnrulporo nou
epeuv(Oqr<ov rorordcloovror ovoprQroBqrqro or4v ro-
rqyopio oupnrulpdrurv TTou ondvro oQelAovrot oe

Xp6vro onoQpor<ru<q nveupovondOero orrg qArr<ieg pe-
talu 2A rat 44 erd-rv. To opXrr<6 our6 eptorrlporol6-
yro, eordAq roXu5poprr<d, o<pori eiXe npoqyq0e( rqAe-
Qu.rvrr<( enrKorvr,jviq, oe 6,\eq rrg 5reuO[voerq, po(i pe

evqpepurx6 ypdppo r<or e[oQAqp€vo onovrqrrr<o Qd-
reA.\o. H 5ro5rr<ocr[o our( Srqpr<eoe €vo xp6vo. A6ytl,

F: Exr6g opiou qtrtxioq
A: ATrouoio

2774 E: lApvr1or14000

3000

2000
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qd€€1Yov
a
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EYPONAIi(H OII(ONOMIKH KOINOTHTA
MENETH ANANNEY:TIKON NPOBNHMATON
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Area number
Personal number

Sample

tIA NA ANANTH:ETE TII NAPAKATO EPOTHIEE, NAPAKANO
AANE=TE TO KATANNHNO TETPATONAKI. AN AEN EI:A>TE
:[OYPOI. ANANTUTE ME TO "OXI".

1. Aro0ov0rl<ore nor€ rqv ovonvo( oog vo oeup(er
rouq r€A€uroioug 12 1u1veg;
(To oQLiprypo our6 ;reprr<oi dvOpu.rnor ro A€v€ ,,yordrro,, 

r<or

oro6yerot dAAore oryovd ror dAAore Evrovo o<o1-ro r<or on6 dAAoug oro i6ro Sopdrro)
AN "OXI" NHTAINETE :THN EPOTH:H 2, AN ''NAI" TOTE:

'1 .1 Eryore nor€ 5uor<oAio ol'lv ovonvorl (Suonvo o)
orov oxotiyore ro "yordxro";

1.2 A<o0oore nor€ orq (oq ooS ouro ro "yordr<ro,,
6rov 5ev e iXore r<ono o r<pJu_rpo rl Vprnnn;

2. =unvr.'loore nor€ rrr ,;u1ro 
;-re Suoeopio oro

orr'10o9 rous r€.\€uro ottg 72 pr1veg,

NAI
tl t2

NAItr13

=unvrloore rTor€ crTo <pior1 5Uonvotoq rq vriXro roug
reAeuroiouq 12 pnt,eg.

=unvqoore nor€ ono pr.11o rouq reAeuroioug
12 pr1veg;

lldOore nor€ <pio1 doOporoq roug reAeuroiouq
12 ptrlveg;

llopvere rorrrro Qtrp;ror<o yro oo0go (onp€u.
yondi<ro n unoOero);

ErXore nor€ oAAepyio orq ;rUrr1 rqv dvor(1 11

dtrtrq enoXrl;

116re yevvqOqr<ore;

Tr qpepoplvio €Xoupe orlprepo;

trtrtrtrtrtrt]trtrNtrt]tr
tr

1-3

4-0
I

oxt
tr

oxt
tr
oxr
tr
oxr
tr

NAItrn
NAItr18

xpovoqtr 1s-24

unvoq xpovoqtr tr 2b-3o

31

BLANT( 32-78

10

11

NAI

tr

NA
tr

NAI

tr

NAI

oxr
tr
oxt
tr
oxr
tr
oxt
tr
oxr
tr

pnvogn

4
NAItr1b

14

16

1

nffi"

nu€poEo

10. I-uvoir<o

ONOMA: EIIIOETO: TqA.:
NAPAKANO ENET=ETE AN EXETE ANANTH:EI >E ONE> TE EPOTH:EII
KAI META ETEATE TO EPOTHMATONONO AYTO MEIA :TON EIAIKO
OAKENNO NOY E:OKNEIOYME

Eog euyoproro0pe yro rq ouvepyooio oog

Av5ooctr'

Card

o

No

1 79-BO

Err<6vq 1. EpturqporoA6yro edorlg I rrlg peAfurlq ECRHS.



Iuptypog 21 ,5Oo/o 14,32a/o
Auoqopio 1B,11Vo 9,94Yo
AUonvoro 9,72Va 4,54Vo
BnXoS 21 ,21Va 16,930/o

'Ao0pro 5,3OVo 1,630/o

Avrroo0porrrd q6p;roro 3.68% 1,74ok
Prvfrr6o 28,13Yo 15,95Yo
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6pog, rrlg rT€proprou€vrlg qrTcrvrnlK6rnros orrlv npdJ-
rrl qurR €iltKorvuvio, ofioQqofoeqK€ rl €nioK€qrrl Kor'
okov or5 €ilrA€y€[o€S orKoy€v€t€S rou 5€v €ixov ovro-
nor<pr0ei. H ouvotrrrq orTovrnlK6rrlrq ovnl0€ o€ 80%
n€pifiou. H noooorroio ovoAoylo ruv e€lK6v qflo-
vrrlo€Lrrv oro 'l o epu-rrqporoA6yro rlrov ouv(otr.r5 ou-
6np6vq Kord rrlv roXu5po;rrr( oroorolR rou o€ crx6-
orl U€ rrs oeru<€g onqvrRo€rs Kord rrlv €fiioK€qrrl Kqr'
oir<ov, 6nog Qoiveror orov nivoKo 2.

llivor<og 2. llO:O:TlAlA ANAAOIA OETIKON AflANTH:EON
ITO 1o EPOTHMATOAOTIO KATA THN TAXY-
APOMIKH ANO'TONH TOY (A) KAI KATA THN
EUKEVH KAT',O|KON (B).
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3. Ei5og epyooiiog Kor KorvrdvrKfl r<ordoroon (€purR-
oerg oupBor€g pe ro €pLurnpqroA6yro rqg Eupur-
fl o rkRS Opd5og Korvt-r.tvrr<oorrovo;ur<r1g rordcrrooqg)6.

4. 0rr<ror<6 neprBdAAov (ei5og Xpqorponoroutrr€vqg 0€p-
povorl5, fnopEn rororrr5fulv (tiulv, eiSog Xpqor;ro-
noroup€vulv enintrcrtv r<or XoArd-rv). Or epr-,-rrqoerg

Boo(ovrov o'ro €purnporoA6yro rqg IXoArlg rqg
Aqpooiog Yyeiog tou Harvard Kqr rtrlv l(qvq5rKdJv
Ynqpeorti.rv Yyeioq.

5. Iuv[0ere5 5rorpoqqg.
6. Iuv(Oereg Kqnvioporos r<or opr0;r6g rorydpu.rv 11

dAAou ei5oug Kqnvof (eporqoerq Bootop€veg oro
qvriororxo epu.rrqporotr6yro rrlg Apeprrcovrr<(g Otrr-
poxrr<(g Erorpeiog)7.

7. EiSn tropBovopr€vu.rv Qoppdr<u.lv, t5to(repo qvqnv€u-
orrKLiJV, Kor €TroK€rp€rg o€ rSruJrK6 r1 Sqp6oto to-
rp€io.

8. Iuvq0ereg Konvioporos yov€c,.tv.

OA:H IIB

'EtreyXog rqg Aerroupyiog rcuv nveup6vt.tv Kot rrls
oAAepyroAoyrr<qg ror6oroorlS rou o16;rou.

Ae roupyx65 'Etreyxog

Inrpop€rp4oq ror trr€rpqoq BpoyXtt<(g Ynepovrr-
6poorrr6rqrqs p€ €roTTVo( peroXoAivrlg.

H BpoyXrr<( unepovrr5poortrc6rqro Oeurpefrot oro-
0ep6 e6pqpo rou doOporos Kor rl ppoVXrrn np6rtrqoq
pe eronve6peveg oucrieg, 6nu;g q toropfvq q q peroXo-
Aivq, Xpqorponor€iror qn6 noAAdJv erdrv errerop€vo
oe enr5qprotroyu<69 peA€reg. 'OAeg or perp(oetg orrg
SrdQopeg XdJp€S Eyrvov p€ rov i6ro or<prB6q rp6no, pre

ro f5ro prqXovqporo (onrp6perpo Biomedin ouv5e5e-

;r6vo pe unoAoyror( ror Sooiperpo Mefar, nou Xopq-
yei oroOep(, standard, 56oq peroXotrivqg oe r<d0e

p60proq) (Err<6vo 2) r<or o6pQu;vo p€ rg eup€tr-rg no-
po5e5eyp€veg on6ryerg yro r€rorou e(5oug pre065oug.

To 5roA0porq rng p€roxoAivqg erorpd(ovrov oro €p-
voornpro r<dOe Xtirpqs on6 AuoqrAonorry.r6vq XAoptotiXo
;reroXoAivq (Hoffman La Roche) ofpQtr-tvo p€ TTpooup-

Qtr-lvqpr€vo nptlr6r<oAAo.

'EAeyxog AAAepyio5

1. Aepprorrr<€g AAAepyrr<€g Aor<r;.rooieg. Aur€g €yr-
vqv p€ rn Xpnorporoqoq ruv Phazets (Pharmacia Di-
agnostics) ro onofq efvor prr<pd;rurepd poXorpiSro epno-
rop€vo orrlv dr<pq roug p€ oAAepyroy6vo (Err6vo 3).

Ie 6Ao ro r€vrpo nou oupp€r€iXov orq peA€rq Xpq-
orponoul0qr<e ouyr<er<pr;rpr6vq opd5o oAAepyroy6vu-rv
(0errr<6 ror opvqrrr6 control, Dermatophagoides ptero-
nyssinus, ydro, alternaria alternata, cladosporium herb-

<0.0005
<0.0005
<o.ooo5
<0,01
<0,0005
<0.001
<o.ooo5

O6on ll

Irq q6oq ll oupprerefiov 6oq qn6 rq dropo nou
on6vrqoov oro 1o eporqporoA6yro, O€trqoqv vcr

npoo€.\0ouv oro lorprr6 l((vrpo "Ayrog Avrdtvrog"
rqq neproX(g lleprorepiou yro vcr onovr(oouv orrg
epurrrloerg evog 2ou epu;rqporoA6yrou (qdoq llo) r<or

ouyXp6vtrtg vo unoBAqOo0v orov un6trorno €AeyXo
(Qdon ll0). H Xpovu<q 5rdpr<ero nopopov(g oro r€vrpo
qrov 90 Aenrd. O Xdrpog our6g Oeu.rp(0qr<e 611 0o
5reur6Auve rqv npoo€.\€uon rlov elero(o;r€vtr-rv ror
0o oti[ove rrlv qTTqvrrlr:r6rqro.'Oprrrg, p6vo 'l O% rou
ouv6lou 56X0qr<e rov neporr€po €AeyXo. H unoye-
ypopp€vq ouyxordOeorl rou oupp€r€Xovrog yro 6tro
6oo enp6rerro vo r<dver 0eup(Oqr<e onopoirrlrq npotj-
n60eoq yro rq Srev€py€to rrlg ;reA€rqg.

OA:H IIA

l-lepreldpBove €vo, noA[ nro errerop€vo qn6 ro
npd.lro, eporqporol6yro trre rrg or<6lou0eg ev6rqreg
eporqnecuv rpos ro yevx6 ntrq0uop6:
1. Iupnr6poro oXerrrd p€ rnv 0nop[q oupry;rori ;re q

XLupiq rpuoA6Vnpo, [rinvqpo on6 SUonvoto Kcu

"ocp(rpo oro orqOo5" n p(Xq pe 11 Xurpfg on6Xpetrr-
pq, 0nop(q 5royvu.ropr€vou doOporog r<or oAAepyr-
rdrv o'upnrcupdru-rv rou ovtlr€pou ovqnveuorrKof.

2. lorpx6 roroprr6 rou or6pou. Or eporqoerq npo€p-
Xovrov on6 epurrqporol6yro rqg Are0vorig Evdr-
oeutg rord rqg Oupor(tr-ron5 Kqt rurv [1veu;.rovrr<d.rv

llo0(oeov5.
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Err<6vo 2. Inrp6perpo Biomedis (a) r<or 6ooiperpo Mefar (B)

Err<6vo 3. Moyorpi5ro Phazets rqg erorpeioq Pharmacia Diag-
nosis

arum. y6perg timothy. ragweed, birch, parietaria judaica
Kqr olea europea).

2. M€rpqoq oArr<r1g r<or erSrr<qq lgE oe Dermatop-
hagoides pteronyssinus, rpixulpo ydrog, pnjr<qr<5, y0-
p€rs oypulorlrj5Li-rv Kqr parietaria. H lgE rou opoU e€Lu-
peiror on6 oprop€voug ouyypoe€is 6rr €Xer peyoA0re-
pq oX€oq pe ro ooOpq qn6 rrg Sepporn<€g 5or<rpo-
oiegB.

Xpn;rorx6g npoi.inoAoylop6g

H Xpqporo56rnon rou npoypdpporog on6 rqv EOK
er<dAunre pr6vo ro €(o5o ouvrovropori, ruJV €vnp€-
porrrd.rv ouvovrqoec'.rv xor enelepyooiog rtr.rv 5e5o-
pr6vrlrv. Kd0e r<pdro5 p€Aog rqq EOK, eq' 6oov enrOu-
po6oe vo oupper6oXer, titeerAe vo overjper ronrr€g
nqy€g Xpqporo56rqorlg yto rnv r<6Aupq rur.rv e(65ov
5rev6pyerog rrlg peA€r4g. O Xprlporrr<6g npoijnoloyr-
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otrr6g nou rorer€Oq on6 rqv EAtrqvrr<q Enrrpon(, ne-
prerXe ro eAdXroro onofuirog onopo(rqro €(o5o r<u-
piog yro rqv oyopd ruv pnxovnpdru-rv Kot rn orcrl-
orrr<q o[rol6ynorl ruJV onoreleotrrdruiv. Tq Unxqvn-
poro npooQ€pOqr<ov on6 rrq KqrqoKeudorpreq Eror-
peieg oe rrp€g orll.rovrlr<d XoprqA6repeg on6 rrlv rrpr(
fuovrr(g nu-rlr1o'eog. An6 rq levrr<fl lpoppor<io 'Epeu-

vqg Kcn TeXvoloyfog (l-l-ET) XopnVrl0rlr<e noo6v foov
pe ro 1/8 rou Kqrqre0€vrog nporlnoAoyrol.tori ror q

rooor<6fuoq yro rnv ononepdruoq rqg ;retrErqg €yrve
pe Xpqporu<q npooQopd on6 Ooppror<eurrr€g Erorpeieg
r<qr e0eAovrrr<( epyooio ru.rv yrorpd.rv rqg E,\trqvrr<r15

opd5og,

ANANY:H AEAOMENON

O oXeSroop6g rqg enr5qproAoyrr<qg ourqg pel€rqg
5iver rq Suvor6rqro rqg or<6Aou0qg ovdtruoqg:
'l . l(orovo;rq rLUV ouprrulpdrov Kqt rrls BpoyXu<qg

unepovrrSpoorl<6rr1ro5 oe oX€oq pe ro y6vog,
rqv qlt<io, ro roroprr<6 ronvioporog r<or ro pr€ye-
0og rqg 5rop€rpou ru-rv 5epporrrc6v Sorqoorti.lv
r<oOdrg Kor rnv rrprl rqg er5rr<(5 lgE.

2. Aroniortlorl ruJV ouvOqrd;v 5roBiooq5 oro onirr
Kor rrlv epyooio, rrlq ouyKorofl<qoqg ;re r<orou<i5ro
(d-ro. rou r<onvioporog Kqt rou ei5oug rqg 5rorpo-
Q(g r<or rqg oX€or1g rous p€ ro ooOporxd ou-
;rnrti.rporo r<or rq Bpoyyrrq unepovrr5poolr6rqro.

:YMNEPA:MATA

1. Or noveupurnoik6g ;retr€reg npooQ€pouv o) Xpn-
crp6roreg nlqpoQopieg oXerrr<6 pre rrg no0qo€rg yrq
rrg onoieg 5revepyoUvror, B) npodyouv rl ouvepyooio
ovdpeoo orrg Xd.rpeg oe O€poro uyeiog r<or y) 6ivouv
rq Suvor6rqro npopqOeroq pqXovqpdrulv o€ ouUQ€-
pouo€S rrtrl€5. I-ro ro A6yo our6, or SuoroAieg ouAtro-
yqg rou 5eryporog r<or q eAArn(g Xpqporo56rqoq 5ev
np€ner vq onoreAo[v ovun€pBlqro epn65ro orq 6re-
v€pyero ouv5uoopr€vuJV nov€uprtJnql KdJv preAerd-rv.

2. Or rdroror rrlq oorK(g neproXrlg A0qvti-rv nou
eneA€yq 5ev ovrqnoKpiO4r<ov e0rotro orov enr5q;rro-
Aoyrr<6 €AeyXo yro ro l6yo our6 onqrr€[ror ouv5uq-
op6g SroQ6pttrv ;re065ov npoo€yyroqg r-ilore q reArr<(

onovrqrrr6rrlro vq efvqr rKovonorqrrr<(.
3. H onovrqrrr6rqro enqped(eror on6 rqv nqpou-

oio ( pn outrrnrupdrov doOporog oro drotrro nou
oupperefXov orq peA6rr1.
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M. KOMNOOEI(PA-I(OT:OPOY,I-. AHMOI-IOYNO:, T, NAYNAKOY, I. APANHI. OYP. ANAI-NO:TONOYNOY

1.loropx6

Ao0evqg qArr<iog 19 erd.rv, xdrorr<og A0qvdrv, orTou-
5dorpro. ro 2o nqrSf rqg orr<oy€verog.

Iuvq0ereg: Aev n(ver otvofiv€upcrrtir5q, 6ev Kqnvi-
(er.

l(,\qpovopur6 ovopvqorrr6: eAeUOepo.

Aronrr6 ovopvqorrr6: etreriOepo.
Irrq opX€g rou AnprAiou rou 1990 nopouoiooe

dtryog xor 5uoKoAiq rord rqv r<ordnooq. To dtryog
evronr(6rov orrlv TT€proXq rqg peo6rrlrqs rou crr€p-
vou, evd.r o n6vog nporotreiro Kor Kqrd rq Bo0rd
eronvo(. Enror<€q0r1rce ro rp(po enery6vrutv r€proro-
rrrdrv rou N.N.O.A. 6nou 6ylve orrrvoypoQ(o Odrpor<q

r<or ouveor(0q erooyr.uy(.
l(o16 rqv erooyu-ryq rqg q ooOevqg 5ev eiXe BqXo,

Srionvorq, ovope[fo, r<oroBol( r<or efXe unoXop(oer
ro dAyoq rord rqv rordnoorl.

2. Ouoxli e{droon

'Aropo oprrpeA€g, p€ 6qrl r<or 0p€qq r<otr(.
AvqnveuorrKo: Ouoroloyrr<6 ovqnveuorrr<6 ryr0U-

propq.
Kur<troQopx6: Kop6roroi r6vor Quorotroyrro(.
Mooroi: Xu-rpig no0oAoyu<d eupq;roro.
Ienrrr<6: Xtlpig no0oAoyxd eup(poro.
Aornd ouorflproro: Xopig no0oAoyrr<d eup(poro.
AepqoS€veg: TpoXqArr<oi, ;.rooXoAroior, BouBuvrxof

5ev tpqAoq(Oqrov.

3. Epyoornprord eup6;roro

' l-evrx( o(poro5: or;rororpirqg 35,2%, orpooQorpivq
11,2 g/dl, Ieurd orpooQoipro 81OO/mm3. pe rUno
QuoroAoyrr<6, orponerdfuo 298000/mm3, TKE 4-lmm,
d(trro oupiog O,21mg/dl r<or odr<Xopo O,74mg/dl.Ot
qtrer<rpoA[reg rou opo0 K ror Na qrov 4,6 r<qr l4ornEq/
l, ovrfororyo. Or rrp€g rov SGOT, SGPT r<or ofu<oAlr<r1g

QuloQqrdoqg, r<o0tig r<or o Xp6vog npo0popBilvqg qrov
p€oo oe Quorotroyl<d 6pro.

To AuorpoArov6 ovrry6vo qrov opvqlr<6 Kor ro
i5ro opvqrrr<q qrov q Qupqrvoqvr(5pooq Mantoux nou
6yrve ;re 'l TU PPD RT23.

To qtrerrpor<opSroypdQq;rq Kor o Aerroupyrr<69 €trey-

XoS rng ovonvo(g qrov pr€oo oro <puorotroyrr<d 6pro,
evd-r or onA€q e[erdo€rg ruJV nru€Atr.tv yro trrur<oBor<rq-
pi5ro quprorrdloeu-rg Kor or Kurrqpoloyrr<€g e(er6oerg
rov nru€Atr.lv on€Bqoov opvqrrr<€5.

NEPII-PAOH AKTINOI-PAOION

IoQrilg n€pry€ypoppl6vq orpoyy[Iq o;.roroyevqg
oriooq oro opror€p6 rdru-r nveupovrr6 ne5(o.

A0[norl eyr<opoio5 5ro;r€rpou rou peoo0c,.tpor<iou.

AIAOOPII(H AIAI-NOIH

1. Bpoyxoyevdgropxivurpo
un€p. r<trrvx( err6vo, orrrvotroyrrq err6vo
rord: qAxio

2. Meroororx6g 6yxog orov nveti;.rovo
un€p: r<Arvrr<fl err6vo. or<rrvoAoyrt<( etK6vq

3.'AtrAeS xqKo60ereS (AEpQtrrl,to)

un€p: orrrvoAoyrr<r1 rcor r<Arvrr<( ex6vo, rlAtt<io

4- Ouporitrron
un€p: qtrrr<io

r<ord: r<Arvrr<( err6vo
5. Exv6roxxosr0orn

un€p: orrrvoAoyrr<( err6vo
rord: oul.rperoXq peoo0t.tpor<iou

6. Ap6prurpo
un€p: 4Arr<io, r<Arvrr<q err6vo
Kqrd: oKrrvoAoyrr<d eup(1.roro

7. O0ptopo
un6p. oupperoXrl peooOopor<iou
r<o16: r<Arvrrq erK6vq, ou;rperoy( nveupovrr<o[ no-

I pe yXriporog
8. Bpoyxoyevris r0orn

un€p. orrrvoAoyu<r1 erK6vq

rord; r<Avrr<4 erK6vq, ou;rperoXq peooOopor<iou.

'ffi&ffiffi&ffi
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Err<6vo 1.

Err<6vo 2.

Aroyvtrrorrroi xerpropoi

I. INOBPOI-XOIKONH:H

Ou-rvqrl<€g XopS€S, Adpuyyog. rpoXeio QuoroAoyr-
r<d.

H r<6pro rp6nrSo €A€yx€rot A[ov ononenloruop€vr1.
Aelr6 r<or oprorep6 BpoyXrr<6 5€vdpo. Blevvoy6-

vo5 or5rlpordrSqg. 6Ao rq or6pto e(vor ouyr<evrprrd
eorevu-tp€vo qltrd ele60epo p61pr Kqt rous unorprl-
porrr<o0g 0p6yXouS.

EAqQen Broqi,c on6 rqv rtipro rp6nr6o Kot on6 rrl
5eurepeUouoo perolU 6vr.'.1 Kqr r<dro AoBo[ou qptor€-
pd. EAqQen brushing on6 rov qpror€p6 r<dro AoB6.
EAqq0qoov, eniorlg. BpoyXrr<d ernAUporo yro Kurrcr-
poAoyrr<( e[6rooq nru€Iuv, r<o069 Kot yro onAq e(6-

rqorl Kcrr r<oAAr€pyero yro Bor<rqpi5ro <puporrdloeu-rg.

A[ovxri ropoypotpio 0rirporo

Irov oprorep6 r<dro troB6, ovoyvu-rpi(eror p6p-
Qutpo pey60oug 3,5cm, oupnoy€g nou e;rQovi(€r Uo-
vd5eg nurv6rqrog pero[J 55 r<or 6'l HU. Enioq5 ovo-
yvtr.tp(ovror AepqoSevx€g 5royr<rioerg oro peooOur-
pdr<ro. E5d; 5roQopo5royvtr;orrrd-rg, 0o np€ner vo oK€-
qOei r<oveig pero{[ prcrs TTpulrono0otig Xtr-rpoKqrqKrrl -
rl<qg e(epyoofog pe ouvo56 5r(Oqoq trepqo56vcr;v rou
peoo0u-rporiou. To ev5eX6p€vo ro p6pQtoUo rou qpr-
orepori rdro nveupovrr<ori AoBo6 vq qvrororx€i o€
dAAou e['5oug e[epyooio 6nt,-rg n.X. o;rdpru.rlro eivor
rdrr nou 5ev eivor 5uvor6v vo onorAerorei.

Enioqg ro ev5eX6prevo or AepQo5evrr<€g 6royrrfuoerg
rou peooOtr.tpor<iou vq qvrororxo[v oe puo 5roQope-
rrr<( r<ordorooq on' 6,rr ro p6pqcr-rpo rou oprorepo0
rdru-r nveupovrro0 loBoti 5ev eivor 6uvqr6v. enioqg,
vq qnoKAeroOei. 'Ynop[q Aepqo5€vrr.rv, oe opQ6repeg
rrg pooXoAroieg Xtfupeg p6Xpr pey€0oug Smm. fe op-
Q6repoug roug pooro6g ovoyvtlp(ovror ;rd(eg on6
;roAorcd p6pro. nou 5uvor6v vo ovrororxo0v oe rvo-
rcuorrr<q poorondOero.

Eupndpoopo

M6pOopo ouprnoy€g (3,5 cm) rou opror€po[ r<drur

nveupovrr<ori i\oBo0. AepqoSevrr<€g Sroyr<d;oerg p€oo-
0urpor<iou.'Ynop(q prooXofuoiu-rv AeprqoS€vulv pey€-
Ooug p€Xpr 8mm. To eupflproro rurv poord.tv, 5uvqrov
vo ovrororxo[v o€ rvorcuorrrq pooronoOero.

Alovrrf ropoyporpio 6vc,r ror K6rLu xoiliqs

An6 rov EAeyXo rou qnorog Kor rou ontrqv65, 5ev
noporqp(0qrov neproX6q noOoloyrr<d,rv nurvorrlru.rv.
Xtr.lpig no0oAoyrr<6 flrov, enioqg ro veqpd, rq €rTrv€-

Qpi5ro Kor ro ndyr<peog.
Xq,rero[ror q 0nopEn nopooprrr<rfuv Ae;rqo5€vu.rv

r6(qg 1 cm, orqv neproX( rq5 n0lqg rou oprorepof
v€Qporl nou Xpq(ouv nopor<oAo60qoqg.

An6 rr1 peA€rq rqg eAdooovog nu€Aou, orlp€ro0ror
q Unop[q xuorrroU popQLi]porog ornv rr€prox( rov
oprorepti-rv nopopqrpft.uv ror prrr<p6repo orqv neprolfl
rtr-rv 5e(rr.i,rv.

Aev noporqpotivror 5royr<r.r-rtrttivor Aoy6vror ( gou-

Br.,-rvrr<oi Aepqo5€veg q no0oloyrr<6 eup(poro on6 rrlv
oupo56Xo r[orq.

- loroAoyt<( elErooq Broryiog BpoyXrr<od BAevvo-
y6vou: IrorXeio erSrr<qg QAeypov(g ( r<or<o(0erog 5ev
oveup60qoov.

- [1rUeAo perd on6 BpoyXoor<6nqoq: opvqrrrd.
- KurropoAoyrr<r1 e(6rooq utrrr<od nou eA(Q0q pe

ovopp6Qqoq 5ro Be,\6vr1g un6 o[ovl<6 ropoypdqo:
Non Hodgkin l€pQupo.
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- Muel6ypoppo:
KurropoBpi0elo: p€rplo
EpuOponoiiloq: euoroAoyrr<q
Aeurono[qoq : euoroAoyx(
Meyoropuor<0rropo: oprerd
ArponerdAro: noAtrd
[lAooporor6rrcrpo: oprerd
ArrruorUrropo: Iilyo

Avrirpolo r6rropo 5ev oveup€Or1oov oro ulrr<6.

Eupndpoopo

Err<6vq prueAo0 p€oo oe <puorotroyrr<d 6pro. l-1trqv
rqg perpfog r<urropoBpiO€tqg rou 5eiyporog Kqt rqs
pxp(q o6(qong rLUV nAoopororurrdpu.rv 5ev nopo-
rqpefuor dAA4 ovoproAio.

KurropoAoylr<6 pueAo0 rov oordrv

'Ynonro - opr<erd pueAxd r6rropo 6,\cuv rurv
oerpd-rv. YndpXouv 6e0ovo Aepeor<Urropo pl<po0 r<or

perpiou prey60oug. l-lOovdrg enrv€pqoq qn6 Non-Hod-
gkin A€pQupq.

Me nptoroBou.\fo ru-rv ouyyevLirv rqg q ooOevqg
nqye oro University College Hospital rou AovSivou.

Eref €yrve peoo0u-rporoor<6nqoq r<or eup€Oq ;rd(o
on6 poAor<6 ;r6pro noporpoXerord 5e(rd nou eloppd-
ro on6 ro rord.lrepo q;rr0u-rpdr<ro r<or 5rqOr1p€vor lep-
Qo5€veg.

'Eyrve Broqio rqg pd(og r<or er€0q q 5ldyvtr-roq rou
veupoevSorprvorig 6yr<ou nou ovenr6XOq oro p€oo-
0tr-rpdr<ro r<qr €5uloe perdorooq orov nve[;.rovo.

Euzirnon

To 5rdXuro veupoev5orprvrr<6 oUornpq [ANI],
qnoreAeiror on6 rJrropo nou eivqr Sroor<opnrop€vo
oroug roro[9, pepovrr;p€vo q un6 popen ou-rporr5ittv,
pe r<orv6 XopoKrrlptortr<6 rqv nopoytrry( nenrr5irLllv,
6nog q oSpevoAfvq, q vop-o5pevoAivq, 11 vronopivrl,
r<or q 5-u5po(urpunropivq1.2.

To r<[rropo ourd npo€pXovror on6 ro i5ro opx6-
yovo r<trropo rou onoiou rl Kqrqyulyq npo€pXeror
on6 rqv veuprxq orcpoloQio.

Avqrouv oro APUD oUorqpo, ro ono[o XopoKrrl-
pi(eror on6 r<frropo pe r<orv6 toroyqpxd XopoKrrlpt-
orrrd, 5qlo5( nepr€Xouv uqqA€g noo'6rqreg oprvri.rv,
npoSp6pu-rv ouotdrv rurv oprvri.lv r<or 5er<opBoEuldonS
rou ol.uvrrori o16o9.

To APUD r0rropo ov€up[oKovror oe 6Aoug roug
ev5orprveig o56ve5, nAqv rou eAoroJ ruJV €fltv€epr-
Sitrrv ror ruJV y€vvrlrrr<rirv o5€vtrrv. Yqiorovrot v€o-
nAooporx€g olAoy6g nou €youv oov onor€Ieopro
rqv etrrQdvroq 6yr<u.lv pe rorvd XqpqKrnptorrr<d or onoior
ovopd(ovror onou56poro3.

Iro ovqnveuorrr6 o0orqpo ro ANI qvlnpooul-
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ne0eror on6 povqpq veupoevSorprvrr<d r[rropo [NEl(]
ror veupenr0qNord ourpdrro [NEI]. 'EXer ono5erXOei
oroug 50o ouro6g oXqpoloporis n rinop(n rorriLr-rv
ev5oAdoqg, oeporovivrlg, pnoprneoivqg, r<oAcnrovivqg
evdr q leu-eyr<eQoAivq €Xer Bpe0ei oro pepovulpr€vo
rdrropoa.

H or<prBqg 5p6oq roug 5ev €yer Sreur<prvro0ei oIAd
unoriOerqr 6rr Spouv ttg unoSoXefq euo(oOr1rot ornv
uno{orpio Kor rrlv unepronvioa. 'Ooov oeopd ro U€-
provu-rp€vo r<frropo, (otlg €Xouv nopoevSor<prvrr( 5po-
orqpr6rqro pe xrJpro nopoyu.ryq ACTH r<or noAunenrr-
5iou nou puOpi(er rqv oyyero6rooroA(.

Boorr<d ro r0rropo ourd evron(ovrqt orous uflo-
rprlporl<o0g Bp6yXoug. 'EXouv ovopooOei 5e qn6 5rq-
Q6pouS epeuvrlr€g r0rropo Kulchitsky's, Feyrter r<.An.5.

MeA€reg Bpoylonveupovrr<ti.rv rpq.rdrov pe ro qAe-
r<rpovrr<6 ;rrr<poor6nro, ono 5rdQop€S X€tpoupyrr<€g
enepBdoerg nou €yrvov yro 5rdgopoug l6youg, €5er-
(ov unepntrooio norrfAou poOpori rtr-rv NEK Kqr ruJV
NEI oe 1O% 5e qurlilv 5uontroorrr<€g oA,\orrloerg r<or

r<or<o(0q eEoAIqvna.
'Eyrve ono5er<r6 6l qn6 ro oricrrqpo our6 ovo-

nrrjooovror veupoev5or<prvrr<d veontrdoporo, 6yror
5qIo5( nou SeiXvouv veupoev5or<prv( Sroeoponorqoq
ror epQov(ouv v€upo€KKplrxd rorrio oro Kurrqpo-
nAoopd roug.

l-ro roug 6yr<oug ouroJg (B6oer ru-rv eupqpdru-rv
on6 qvq,\6oerg neprcro6repu-rv on6 1OO veonAooprd-
ruJV, p€ ro qtrer<rpovrr6 prrr<poor<6fito Kqt qvoooloro-
Xqprr<drv pe065uv) 6Xer nporoOei q nopor<dru ro(rv6-
uqon:

1. KoArlg SroQoponoiiloqg fr<opxrvoer5€g]
2. M€or1g SroQoponoiqoqg [druno ropr<rvoerS€g]
3. l-lroXqg SroQoponoiiloqg [prr<porcurropl<69 r<op-

r<ivogl

Yn6pXouv oprop€vo XqpqKrrlplorrrd nou rq 5rq-
Kpfvouv:

To roprcrvoer5€g eivor o nro rorv6g 6yr<og r<or ovrr-
npoounerjer ro 4% ru.rv 6yr<trtv rou nve[povo. Iq-
pouord(er ronrr( 6reio5uoq rot npooBdAAer roug nu-
Ioioug trepqo5€veg. Eivor r<oAqg np6yvtuoqg Kqt rq-
pouord(er 90-95% 5err1 enrBirr-roq, perd Xerpoupyrr<f1
en€pBoor1, Kcl J\o/o lOerq enrBitlorl.

To druno ropr<rvoer56g nopouord(er ;reyoArirepo
r<Urropo, (tfuveg v€r<pu.rorlg, Kot epqov( ptrcurrr<( 5rep-
yocrfo.

O prr<porurroprr<69 r<opr<ivog €Xer or<6pro nro €vrovq
pru;rrr( 5repyooio, prrp6repo rJrropo r<ot epeov(er
v6r<pu-roq pov(prrtv rurrdpu-rv6.

llpti-rror or Gassete rol MassonT ro 1966 0eLirpq-
oov ro ropr<lvoer5€g rou nve0povog rog 6yro rou
ANI. To 1968 o Bensoni npOrog SlqrUnLuoe 14 0eu-r-
pio 6rr o prKpoKurroptr<65 r<opr<fvog npo€pXerqr qn6
ro ANI, 5e5op€vou 6rr r<or<rio oeporovivqg oveup6-
Orlcrov oe n<prnrd-roerg r€rorou ei5oug veonloopdrurv.
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Ne6repeg p€A€r€S ilou unoornp(ouv ourq rn e€uJpio

€5er(ov rqv rjnoplrl oucrios un6 popQn rorrft.ov nou

;ror6(ouv pre ACTH.
Or popQoAoyrroi Xoporrqpeg roug, 5ev npo6lr<d-

(ouv rq BroAoyrr<q rous oupn€prQopd, t<ot 11 roroq0eto
rouq ono5errvferot p€ rqv 0nopEq 5q0qrrr<6rqrog q

peroordoeurvs.
H rer<pqpitloq rqg 5r6yvu-ro(g roug exr6q rov dtr-

.\tr.lv ovoooloroXqpxtitv pe066ttv yld rous 6yt<ou5 rou
ANI, y(veror p€ r'lv ove0peoq rqg veupoet5trrlS evo-
A6oqg.
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EYNTMHEEI> TITNON =ENOI\ NEPIOAIKON

Acta Anaesthesiol Scand
Acta Chtr Scand
Acta i\,4ed Scand
Acta Neurol Scand
Acta Obstet Gynecol Scand
Acta Orthop Scand
Acta Paediatr Scand
Acta Patho Microbiol lnlnunol Scand
Acta PhrTsiol Scand
Adolesc Psychiatry
Adv Anat Embryol Ceil Biol
Adv Biochem Psychophannacol
Adv Biophys
Adv Cancer Res

Adv Cardio
Adv Child Dev Belrav
Adv Clin Chem
Aclv Con'tracept
Adv Exp N4ed Biol

Adv Hurn Genet
Adv lrnirunol
Adv Lntern Med
Adv Microb Physiol
Adv Nephrol
Adv Neurol

Adv Nutr Bes

Adv Otorhinolaryngol
Aclv Pediatr
Adv Plran.naco Chemother
Adv Psychosorr Med
Aclv Surg
Adv Tuberc Res

Adv Virus Res

Aesthetic Plast Surg
Afr J Med Med Sci
AJR
A cohol
Allergy
Am Ann Deaf
Am Heart J
Am J Anat
Am J Cardiol
Arn J Clh Med
Am J CLin Nutr
Arr J Cln Olco
Am J Clin Pathol
Am J Dermatopathol
Arn J Dls Chld
Anr J Drug Alcohol Abuse
Am J Ernerg lv4ec1

Am J Epidemiol
Am J Gastroentero

Am J Public Health
Arn J Sports Meci
Am J Surg
Am J Surg Pathol
Am J Trop Med Hyg
Am Rev Respir Dis

Am Surg
Anaestlr lntensive Care
Anaesthesia
Anaestlresiol Reanim
Anaesthesist
Anal Biochem
Anai Ouant Cytol Histol
Andrologia
Anesth Analg
Anesth Prog
Anesthesiology
Angiologia
Angiology
Angle Crthod
Ann AJlergy
Ann Bionred Eng

Ann Chr
Ann Chr Gynaecol
Ann Clin Biochem
Ann Clin Lab Sci
Ann Clh Res

Ann Dernratol Venereol
Anrr Emerg Mecl
Ann Hurn Biol

Ann Hum Genet
Artn hst Pasteur lmmunol
Ann lnst Pasteur Microbiol
Ann hrtern Med
Ann l\4ed nterne
Ann Neurol
Anrr Nutr Metab
Anrr 0pthahnoi
Ann Otol Rhno Laryngol
Ann Pathol
Ann Physiol Anthropol
Ann Plast Surg
Ann R Coll Surg Engl

Ann Rheum Dis

Ann Surg
Ann Thorac Surg
Ann Trop l\4ed Parasrtol
Aftilliot Ch-.mother
Anticancer Res

Antlmicrob Agents Chenlother
Antiviral Res

Appl Neurophysiol
Appl Pathol
Appl Res Ment Retard
Arch Anat Cytol Pathol
Arch Androl
Arch Biocherrr Brophys
Arch Dermatol
Arch Dermatol Res

Arch Dis Child

Arch Enrerg Med
Arch Envron llealtlr
Arclr Fanracol Toxicol
Arch Gen Psychiatry
Arch Gerontol Geriatr
Arch Geschwulstforsch
Arch Gynecol
Arch lnt Phannacodyn Ther
Arch nt Physiol Biochim
Arch lntem Med
Arch Mal Coeur
Arch llonaldi
Arch Pathol
Arclr Neurol
Arch Ophtalmol
Arch Oral Biol

Arch Ortlrop Trauma Slrg
Arch Otolaryngol Head Necr Surg
Arch Otolaryngol
Arch Pathol Lab Med
Arch Phys Med Rehabil
Arch Sex Belrav
Arch Surg
Arch Toxicol
Arch Vrol
Arteriosclerosis
Artery
Artlrrtis Rheurr
Arthroscopy
Arzneimittelf orschun g
Atherosclerosis
Audioicgy
Aust j Exp Biol Med Sci
Basic Appl Histocher)l
Basic Res Cardiol
Beirav Brarn Res

Behav Genet
Beltav NeLrral Biol

Behav Res Ther
Behrng lnst lvlitt
Beitr Gericlrtl l\/ed
Beitr Hyg Epidemo
Beltr hrflrsronther Kln ErnSlr
Beitr Klin Neurol Psychiatr
Beilr Orthop Traurralol
tseitr Rheurratol
Bloclrern Genet
Bioclrern J

Biochem Med Metab Biol

Biochem Pharrracol
Biochem Soc Synlr
Biochenr Soc Trans
Biofeedback Sef Regui

Brth
Brth Defects
B ood
Biood Cells
Blood PLrr f
B ood Vessels

But
Bone
Br Dent J

Br Meci Bu I

Br Mecl J

Brain
Brain Behav Evol

Brain Develop
Brain Res Bull

Breast Cancer Res Treat
Bull Acad Chr Dert (Paris)

BulAcad Natl Med (Paris)

Bull Physiopathol Respir
Buil Clin Neurosci
Bull Eur Physiopathol Respir
Buli Hist Derrt

BLrLI Hist lvled
Bull lnt Urrion Tuberc
Bull NY Acad Mecl
Bull Rheunr Drs

Bull Schweiz Akad Med Wiss
Bull WHO
CA
Ca cif Tissue lnt

Can Anaestlr Soc i
Can Dent Assoc J
Can Dent Hyg
Car Forces Dent Serv Bull

Can J Anaesth
Can J App Sport Sc
Can J Cardiol
Can J Neurol Sci
Can J Opththahlrol
Cair J Physiol Phanracol
Car J Psychiatr Nurs
Can J Psychiatry
Can J Public Heath
Can J Surg
Car Med Assoc J

Cancer

Am J Hematol
Arr J Hosp Phanr
Am J Hum Genet
Am J lnd l'/led
Anr J nfect Control
Am J Kidney Dis

Am J Med
Arn .l Med Genet
Am J Med Scr

Am J Nephrol
Am J Nurs

Br Dent SLrg Assist
Br Heart J

Br J Addict
Br J Anaesth
Br J Audiol
Br J Cancer

Br J Clin Pharrnacol
Br J Clin Pract
Br J Dermatol
Br J Dis Chest
Br J Disord Comrnn
Br J Exp Pathol

Br J Fam Plann

Br J Haematol
Br J Hosp Med
Br J nd Med
Br J Med Psychol
Br J Nutr

Cancer Brochern Biophys
Cancer Clrerlother Phanracol
Cafcer Detect Prev

Cancer Drug Deliv
Cancer Genet Cylogerret
Cancer hrmunol nrnrunother

Carrcer lnvest
Cancer [V]etastasls Rev
Calcer Nurs

Canccr Res

Cancer Surv
Cancer Treat Bep

Cancer Treat Rov
Carcnogenesis
Carclio ogy
Cardiovasc Clin

Carcliovasc ntervent Radio
Carcliovasc Nurs

Carcliovasc Res

Carles Bes

Cell

Cell Bophys
Cell Ca crLnr

Cell Differ
Cell lmrrurol
C-. Mol Bio

Cel Mol Neurobo
Cell Tissu-" l(het
Cepha algia
Cl rerrotherapy
Chest
Chrld Abuse Negl

Child Care Healtlr Dev

Child Psyclriatry Hum Dev
Clrild Trop
Clrilcls Nerv Syst
Clrr Maxillofac Plast
Chir Pediatr
ChrLrrg

Arn
Anr
Am
Am
Anr
Anr
Arr

Obstet Gynecol
Occup Ther

0phthalmol
0tol
Otolaryngol
Pathol

Pediatr lematol Oncol
Am J Perinatol
Am J Phys Med
Am J Physiol
Air J Psychiatry
Am J Psychoanal
Anr J Psychother

Br J Obstet Gynaecol
Br J Ophtha mol
Br J Oral Maxllofac Surg
Br J Ortlrod
Br J Pharnracol
Br J Plast Surg
Br J Psychiatry
Br J Radiol
Br J Rlreumatol
Br J Sports llecl
Br J Surg
Br J Urol
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Hum Nutr Appl Nutr

Hum Nutr Clin Nutr
Hurn Pathol
Hum Physiol
Hum Toxicol
Hypertension
lmage J Nurs Sclr

lmmun lnfekt
lnrmuncbiology
lmmunogenetics
lmmunoL lnvest
lmmunol Res

lmmunol Rev

lmmunology
lmnrunoplrarmacology
hf Dent
lnfect Control
ln{ect lmmun

lrrfection
lnflammation
lnjury

lnt Anesthesiol Clin

lnt Angiol
lnt Arch Allergy Appl Inrnunol

lnt Demogr
lnt Dent J

lnt Dev Rev

lnt Endod J

hrt Fam Plann Perspect
lnt J Addict
hlt J Aclult 0rthodon Orthognath Surg

lnt J Aging Hum Dev
lnt J Androl
lnt J Artif Organs

lnt J Biomed Comput
lnt J Cancer

lnt J Cardiol
Irt J Clin Pharmacol Res

lnt J DeflnatoL

lnt J Epidemiol
lnt J Fertil

Chirurgie

Chronicle
Clronobiologia
Ciba Founo Symp
Circ Res

Circ Shock

C rculation
Cleft Palate J

Clin Allergy
Clin Biochem

Clin Cardiol

Clin Chem

Clin Chest Med
Clin Chim Acta
Clin Dermatol
Clin Electroencephalogr
Clin Endocrinol (Oxf)

Clin Endocrinol l\4etab

Clin Exp Dermatol
Clin Exp lmmunol

Clin Exp Metastasis
Cln Exp Neurol

Clin Exp Obstet Gynecol
Clin Exp Pharmacol Physiol

Clh Exp Rheumatol

Clin Gastroenterol
Clin Genel

Clin Geriatr Med
Clin Haematol

Clin hnmunol lmmunopathol
Clln lmmunol Rev

Clin lnvest Med
Clin Lab Haematol

Clin Lab Med
Clin Nephrol

Cn Neurol Neurosurg

Cln Neuropathol

Clin Neuropharmacol
Clin Neurosurg

Clin Nucl l\,4eil

Clin Obstet Gynaecol
Clin Obstet Gynecol
Clin 0rthop
Clin 0tolaryngol
Clh Perinatol

Clin Pharm

Clin Pharnracokinet

Clin Phannacol Ther

Clin Phys Physiol Meas

Clirr Physiol

Cln Physiol Biochenr

Clin Plast Surg

Cllr Prevent Dent
Clin Radiol

Clrr Reprod Fertil

Clin Res

Cln Rev Allergy

Clin Rheurn Dis

Chn Rheumatol

Cln Sci

Clin Sports l\4ed

Clin Symp
Clin Ter
Clin Ther

Complement
Compr Psychiatry
Cornpr Ther

Conrput Biol Med
Comput Biomed Bes

Comput Healthc

Con.rput l\ilethods Programs Biomed
Conrput Radiol

Concern

Connect Tissue Res

Contact Dernratitis

Contraception
Contrib Gynecl Obstet
Contrib Microbiol lmmunol

Contrib Nephrol

l,:rt :-a J--::
Crt i:. : a- a: . .,

Crrr ^ ::':
Cur C:-:=:::'.-.:-
Curr E','::.:
LUrr .al -:: -:-
Cur Pi:c l:-::-
Cun Prcr C,r::
CurrProb Cr3::':^'
f,ga Pp6[ D6rrr:::
Curr Prob Dieg- i;;.
Cur Probl Peir::'
Cur Prob Surg

Curr Psychiatr ir;r
Cutr Stud Henral: Bood T:anslus

Cur Surg
Dentist
Dentistry
Dentomaxll ofac Badtc

Denratol Clln

Diabete l\4etab

Diabetes
Diabetes Care

Diabetes Educ

Diabetes Metab Rev

Diabetes Res

Diabetes Res Clin Pract
Diabetologia
Diagn Cytopathol
Diagn lmag Clin Med
Diagn lmmunol

Diagn l\4icrobiol ln{ect Dis

Digestion
Drug Alcohol Depend

Drug Chem Toxicol

Drug lntell Clin Pharm

Drug Metab Dispos

Drug Metab Rev

Drug Nutr lnteract
Drug Ther Bull

Drugs

Drugs Exp Clin Res

Dtsch Med Wochenschr
Ear Hear

Ear Nose Throat J

Early Hum Dev

East Afr Med J

Enrerg Med Clin Nortlr Am
Endocr Res

Endocr Rev

Endocrinologie

Endocrinology
Endoscopy
Environ Health Perspect
Environ Res

Enzyme

Epilepsia
Ergeb lnn Med l(inderheilkd
Essays Biochem

Eur Arch Psychiatry Neurol Sci

Eur Heart J
Eur J Anaesthesiol
Eur J Appl Physiol

Eur J Biochem

irr J Fadiol

Err J Respr Dis

Eur J Rheunratol inflamm

Err J Surg Oncol

Err Neuro

Eur Surg Res

Eur Urol

Exp Blol

Exp Brain Res

Exp Cell Biol

Exp Cell Res

Exp Clin Endocrinol

Exp Eye Res

Exp Gerontol
Exp Heinatol
Exp Lung Res

Exp Mol Pathol
Exp Neurol

Exp Parasitol
Exp Pathol
FDA Drug Bull

Fed Proc
Fertil Steril
Folia Histochem Cytobiol
Food Chem Toxicol
Foot Ankle
Forstschr Kief erorthop
Fortsclx Kiefer Gesichtschr
Fortschr Med
Fortsclv Neurol Psychiatr
Fortschr Ophthalmol

Gastroenterol Clin Biol

G astroentero lo gY

Gastrointest Endosc

Gastrointest Radiol

Geburtshllfe Frauenheilkd

Gen Comp Endocrhol
Gen Hosp Psychiatry
Gen Plrarmacol

Gen Physiol Biophys

Gene
Genet Epidemiol

Genitourin Med
Genus
Geriatrics
Gerontion
Gerontologist
Gerontology
Growth
Gut
Gyecol Obstet lnvest

Gynecol Oncol

Haeinostasis
Hamatol Bluttransfus
Hautarzt
Headache
Health

Heart Lung

Helv Chlr Acta
Helv Paediatr Acta
Hematol Oncol

Hemoglobin
Hep atoga stroentero logY

Hepatology
He(Z

Hip

Histochem J

Histochemistry
Histopathology
Horm Behav

Horm Metab Res

Horm Res

Hosp Admin Curr
Hosp Community PsychiatrY

Hum Biol

lfum Genet
ilunr Herecl

Flunr Lmrrunol
!rnr \eurobiol

lnt J Group Psychother
lnt J Gynaecol Obstet
lnt J Gynecol Pathol
lnt J Health Plann Manage

lnt J Health Serv
lnt J Hypertherinia
Int J lmmunoplrarmacol
lnt J Microcirc Clin ExP

lnt J Neurol

lnt J Neurosci
lnt J obes
lnt J Orthod
lnt J Pediatr Nephrol

hrt J Pediatr Otorhinolaryngol
lnt J Psychiatry Med
lrrt J Psychoanal

lnt J Psychophysiol
lnt J Soc PsychiatrY

lnt J Sports Med
lnt Ophthalmol
lnt 0phthalmol Clin

lnt Orthop
lnt Rehabil Med
lnt Rev Exp Pathol
[rt Rev Neurobiol

lnt Surg
lnt Urol Neplvol
lntensive Care N,4ed

lntensive Care Nurs

lnvest Radiol
k J Med Sci

lr Med J

J Adolesc
J Allergy Cin hrmunol

J Allied Health

J Am Acad Dermato
J Anr Coll Cardiol

J Am Coll Health

Eur J Cancer Clin Oncol

Eur J Clin lnvest
Eur J CIin Microbiol
Eur J Clin Phannacol

Eur Drug Metab Pharmacokinet
Eur J Epidemiol

Eur J Gynaecol Onco

Eur J lmmuno

Eur J Nucl Med
Eur J Obstet Gyneco BeProd Bioi

Eur J Orthod
Eur J Pediatr
Eur J Pharmacol

Eur J Popul
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J Anr Osteopath Assoc
J Ambulatory Care Manage
J A.nai Toxicol

Anat
Androl

Occup Med
Orthop Res
Otolaryngol
Pathol
Pediatr
Physiol

Postgrad Med
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Antimicrob Chernother
Appl Physiol
Appl Toxicol
Assoc Pedratr Oncol Nurses
Asthma
Aud Res

Audiov Media Med
Bacteriol

Behav Med
Boi Chem
Bone Joint Surg [Am]
Bone Jorrt Surg [Br]
Can Assoc Radiol
Cancer Res Clirr Oncol
Cardiovasc Ultrasonography
Clh Chem Clin Biochem

J Clin Endocrnol lvletab
CLin Gastroentero
CLin Hosp Phanl
Cln Hypertens
Clin knrrunol
Clin lnvest

J Clin Lab lrrmunol
J Clin Microblol

J Psychiatr Res
J R Soc Med
J Radioi

J Rlreumatol

J Soc Occup Med
J Sports Sci
J Steroid Bioclrcm
J Surg Oncol

Pathol Biol (Paris)

Pathol lmmunopathol Res
Pathol Res Pract
Pathologe
Pathoiogy
Pavlov J Blol Sci
Pediatrician
Pediatrics
Pharmacol Toxicol
Phannacology
Pharmacolherapy
Postgrad Med
Postgrad Med J

Practitioner
Prax Klin Pneumol
Prep Bioclrem
Presse Med
Prev Med
Proc Soc Exp Biol Med
Prog Allergy
Prog Biochem Pharmacol
Prog Biophys llol Biol

Prog Brain Res
Prog Cardiovasc Dis

Prog Clin Bol Res
Prog Clin Pathol
Prog Drug Res

Prog Exp Tunror Bes
Prog Food Nutr Sci
Prog Herratol
Prog Hemost Thomb
Prog Histochem Cytochem
Prog Lrpid Res

Prog Liver Dis

Prog Med Chern
Prog Med Genet
Prog Med Virol
Prog Neurobiol
Prog Nucl Med
Prog Nuclei Acid Res Mol Biol

Prostaglandins
Prostaglandrns Leukotrienes l\4ed
Prostate
Psychiatr Clin Nortl.t Am
Psychiatr Dev
Psychiatry
Psychopathology
Public Health

Public Health Rev
Pulse

Oua( J l\.4ed

O J Exp Physiol
OJMed
O Med Rev

O Rev Brophys
Old Nurs
Radiography
Radiol Clin North Am
RadioJ Teclmol
Radiologe
Radiology
Radiother 0ncol
Recent Prog Horm Res

Reconstr Surg Traumatol
Rehabilitation
Res Exp Med
Respir Physiol
Respiration

Rev Environ Health

Rev Epidemiol Sante Publique
Rev Fr Gynecol Obstet
Rev Fr Transfus lmmunohematol
Rev lnfect Dis

Rev lnvest Clin

Rev Mal Respir
Rev Med lnterne
Rev Pneurnol Clin

R 6ntgenbliitter

Rilntgenpraxis
S Afr J Surg
S Afr Med J

Clin Lab Invest
Gastroenterol
Haematol
lmmunol
lnfect Dis

Scand J Plast Reconstr Surg
Scand J Prim Health Care
Scand J Rehabil Med
Scand J Rheumatol
Scand J Soc Med

Scand
Scand
Scand
Scand
Scand

Hand Surg [Am]
Hand Surg [Br]
Health Soc Behav
Hepatol

Hypertens
Lnrmunoassay
lilrmunogenet
hnlunol

J Cln Neuro 0phthalmol
J Cln Neurophysiol

J Clin Oncol
J Clin Pathol

J Clin Pharmacol

J Clin Psychiavy
J C|n Psychophanracol
J Drug Educ
J Electrocardiol
J Endocrinoi

J Endocrinol hvest
J Exp Med
J Exp Pathol

J Genet Hum

John Hopkins Med J
Klin Wochensclv
Lab lnvest
L ancet
Laryngoscope
Lascrs Surg Med
Life Scl
Liver
Lung

Mayo Clin Proc
Med Assoc J

Med tsiol

Med Care
Med Clin North Am
I\,4ed J Aust
Med Lab Sci
Ivleci Pediatr Oncol
Medicine
Metabolism
Microbiol lmmunol
Microbiol Rev
Microsurgery
Minerva Anestesiol
Minerva Cardioangiol
Minerva Chir

l\4nerva Dietol Gastroenterol
l\4inerva Endocrino

Minerva Ginecol
Minerva [Ved
Mherva Pediatr
I\4inerva Psichiatr
l\linerva Stomatol
Minerva Urol Nefrol
Muscle Nerve
N Engl J Med
Neoplasma

Nephrologie
Nephon
Neurol Res

Neurology
NJ Med
Nouv Rev Fr Hematol
Nutr Health
Nutr Rev
NY J Dent
NY State J Med
Obstet Gynecol
0ncology
ophthalmic Surg
0phthalrnology
Orthop Clin North Arn
0rthopedics
otolaryngol Clin North Arr
0tolaryngol Head Neck Surg

Surg Res
Thorac Cardiovasc Surg
Toxicol Environ Health
Trauma
Trop Med Hyg
Trop Pediatr
Urol
Vasc Surg

JAIVA

Scand J Thorac Cardiovasc Surg
Scand J Urol Nephrol

Scand J Work Envron Health
Schweiz Med Wochensclr
Schweiz Bundsch Med Prax
Semin Arthritis Rlreum
Semin Hematol
Semin Liver Dis

Semin Nucl Med
Sernin Oncol
Semin Oncoi Nurs

Semin Perinatol
Sernm Psycliatry
Semin Boentgenol
Semin Surg Oncol
Semin Thromb Hernost
Semin Urol
Sleep
South Med J
Spine

Sports l\4ed

Steroids
Surg Clin North Am
Surg Radiol Anat
Surgery
Teratology
Therapie
Thorac Cardiovasc Surg
Thorax
TlTomb Haemost
Tissue Antigens
Toxicol Appl Pharnracol
Toxicology
Trans Am Ophthalmol Soc
Trans Assoc Am Physicians
Trans Med Soc Lond
Trans R Soc Trop Med Hyg
Transfusion
Transplant Proc
Transplantation
Tubercle
Uremia lnvest
Urol Cln North Arn
Urology
Verh Dtsch Ges Herz l(reislau{{orsclr
Verh Dtsch Ges lnn Med
Verh Dtsch Ges Pathol
Verh Dtsch Ges Rheumatol
Virchows Arch
West lndian Med J

West J lvled
West J Nurs Res
WHO Chron
World J Surg
Yale J Biol Med
Z Erkr Atrrungsorgane
Z Gesanrt Hyg
Z Gesamt lnn Med
Z Bheurnatol

Zahn Mund l(ieferheilkd
Zahnarzt
Zenlralbl Allg Pathol
Zentralbl Clrir
Zentralb/ Gynrikol
Zentralbl Neurochir

hnrurroplrarmacol
hrfect
lnfect Dis

lnherited Metab Dis

Lnvest Dermatol
Lab Clin Med
Laryngol Otol
MaxiLlofac Surg
Med
Med Ch-"rn

Med Educ
Med Microbiol
l\led Syst
Mol Biol

Mol Cel Cardiol
Natl Med Assoc
Nerv Ment Dis

Neurobiol

Neurochem

Neurogenet
Neuroimrnunol

Neurol
Nucl [,4ecl

J Nucl Med Allied Sci
.l Nutr

J Obstet Gynecol Neonatal Nurs
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