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OAHTIE: TIA TOY> :YTTPAOEII

FENIKA: nNEyMoN e(vor to eniorlpo entorrlgovrx6 nepro6tx6 rng EAtrnvtxnq nveuuovoAoytxrlg Etotpe(oq Kot rnq

u\Arlvrxrlg Bpoyxotroyrxnq Etorpeioq. H entAoyt'l rnq 0^ns y[vetot on6 tr1 luvtoxrLrt Enttponi toqnepLo-

6txori pe euggurf i* Areuguvtrirv r0vro[r1g Kor rov Yne00uvrov rqq Exnot6euttxrlq'Y)\nq Kot rov Epeuvrltt-

xriv Epyootdrv nou opio6rlxov on6 tq AiorxrltLxd Iugpo0trLo ttov 60o Etotpetdrv ue 5et{ Snre[o'

KATHTOPIE:
ApopoN: H u^n rou nepro6rxo0 nNEyMoN ovoe6perot xord x0pLo A6yo ot6 AvqnveuotLx6 r0otnuo. H 6tdp0pcootl

rnq u^ns nepil,oppdver:1),Apgpa z7vroli;4q, 2) tTpar6runeg epeuv4rtx6q, epyaobg, 3) Avaoxonfioeq,' 4) EK'

nad)ewtx6 B/11to, S) Evirccp'pouoeq nepmrt;toetq. 'Apopo oovto[r1g, Avooxonfioetg, Etdrrd dpopo xqL'Ap-

gpo exnor6eurrxo0 neprexopdvou (Exnor6eurLx6 Bnuo)6rlpooreoovtoL getd on6 yponti np6oxtrnon tnq

Iuvroxtrxrig EnttPonf g.

oL lpor6tuneg epeuvlrrx6g epyooieg xp(vovrot on6 routrdxLotov 60o oveEdptnrouq rpLtdg' ot ev6tqQ6'

pouoeq neprnrdloetg enrAoyovtot on6 trg neprnrciloerg nou nopouotd(ovtot ortq AtovoooxogEtox6q ouY-

xevtp6oerg trlg Bpoyxoloyrxrlg EtoLpe(og. Td dpopo o0wo[r1g, td et6rrd dpopq, ot nptot6tuneq epYqo[eq

6nuodref ovroL oAdxtrrlpeg otrlv EALrlvtxrl xor Ayytrrxrl yLtirooo. Ot epeuvqttxdg epyoo(eg nou unoBdtrtrov-

ror olq EAtrrlvLxd go ueroQpd(ovtor oro Ayytrrxd g6oo oe 6vo prlvo on6 t4g ono6oxrlh trlg epyoo[og Yto 6n'

pooieuorl, pre eu0Uvrl rov ouYYpoqdov'

EPEYNHTIKEE EPI-AIIEI: nept6Xouv xord oetpd:

1) reli6o rftAou: TitLog, ovd;roto ouyypcrQeov orrlv ovopoortxrl, xevtpo npo6treuonq, ALeoouvon, tntr6'

qovo x0ptou ouYYpoq6o yLo entxotv{ovlo'
2') nepi.Anqrn: An6 100 6tog 200 tr6[erg nou 0d nepr6xer ouvonrrxd to oron6, q 960o6o, to pootxd onoteA6-

ouoro Kor ro ouurepdouqro rnq epYooioq (o titl,og, n nep(Lnun xot r; prpAroypoQ(q vo opx((ouv on6 v6o

oeAi6o).
3l ErcaYutYl, 4) YAtx6 - M6go6o}, 5l AnorcAlottato, 6) Zulllrnon' 7) BtFAtoYpaQia'

Or BrgliovpoOLx6g noponogn6q 6q y(vovror ue ro oriotrlgo Vancouver 611Ao6rl oto xe(gevo opt0;ro0vtot xo-

rd oerpd el.redvrorlg rouq. BrBltoypoe(o 0116 neprodrxd: Metd tov opr0u6, ovoo6povrot 6tro to ov6goto

.r, oryypoodrov, o nl,ripnq r(rlol rou dpopou, q eniorl;rr1 o0vtgnon tou neptodtxo0, to 6tog, o r6ptog, 11

npdlrrl xoL tetreuro(o oeAi6o. n.x. t. Mltic-rmili J., Henderson J.A.M', Dolovich M.B., Trop D' and Koneko K'

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

Blp^roypoe(o on6 Movoypoq(o: Apr0g6g, ov6;.roro ouyypoo6(t)v, r(tl,og, opr0!r6q 6x6por1g, o ex6ortx-6q oi

. Koq, o r6nog xor ro 6ro9 6x6oonq, oeli6iq. n.1.2. Nunn J.F.: Applied Respiratory Physiology 2nd Edition'

Mac Graw Hill, N.York, 1977,33-35.
Brplroypoe(o on6 xeqdtroLo prptriou: Apropr6g, ov6;.roro ouYYpoQeov rou Keoo^oiou, o tittrog rou Keoo-

Ioiou, tn, o rirtrog rou BrBAiou, or Enrotrlpovrioi Euvrdxteq (Editors), o opr0U6q 6x6oonq, o ex6otLr6g o['

xog, o t6nog xoL to 6ro9 6x6oonq *o, o, o"ii6"g.n.x. 3) Gibson J.G., and Pride N.B.: Pleural, Alveolar and Sy-

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

tion.Marcel Dekker, New York, 1986, 1123-1133'
g) f'l(voxeg: No 61ouv'ooqrl - ene[r1y4porrx6 r(rtro xor vo ypd<petot o xo06vog oe Xoptott] oe^(6q'

9) Etr<6veg - Aroyfdpproro: ynopdltrovtor oe OoroypoQ(eq 9 x 12 cm (3 ovdtuno), teXvLxd dtl.royeg. Erlgettil'

veror oro n(oo [6poq Ue gol\ox6 ;rotr0pr, o opr0u6q rr1g, o t(tAog tou dpopou ror o npdrtog ouYYpqQ6oq Ko-

grirg xot to endvco pt6pog ourrlg. Or un6trrlor rov etx6vtov (l,e(dvteg) oe lroprorq oe)r(6o.

Bpoiinoo6oelq: IieLpoprorLxeg epyoo(eg oe ovep6nouq n netpqUot6(too 0o np6ner vo ouvo6er-iovrot ue 6i-

troor1 6rr oxolou6rlglxov 6lor oL rov6veg rnq entor1uovLxrlg deovtoAoYiqq o0UQovo Ue tLq qpx6q tou Hel-

sinki.T6troqnepYooio6ev0onp6neLvo6xet6rl;rooteu0e(nponYouu6voq'
YNOBONH
EpFAIION: Or epyooieg yro 64pooieuoq, 60Kruloypog4p6veg oe 6lnA6 616o14po xor pe eup0 neprotilpro, unop6trAov'

ror oe 3 oriirrro (1 npot6runo, 2 xoLrlg notdtrltog OoroqvrlYpclQo) orq Aleoouvo4:

nEPIOAIKO "flNEYMON"
A:KNHNIOY 23
AOHNA 106 80

ANATYfIA: H dondvq t1g nopoyyeA(og ovot0ntov Bop0vet rouq ouYYpoQeig xoL 11 oup<p<ovio y(vetot xoteuoe(ov ge trlv

ex66rpro erqtpe(o.
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N POZKAHZH

Ayan4rc[ Zuvd6eAcpot,

Me dnftepn tKavono[non, n opya-
vanx4 enrcponrl, oeg npooxaAe(
oro 23o Et4oto Zuvri6pto r4q
SEPCR nou 0a y(vu yn npcitt4 Qo-
pd otrTv A04va, tov lolvto tou 1988
(Eevo6oyeb XArov). H oultperoy4
e(vq 6rc0v4q,.'Eyouv 1164 npooxA4-
0e[ dva ruv 50.6ruor7p6rnreq, oro
X@po tqq, IlveupovoAoyfuq, ano 6-
Ao ro x6otrto. To xlpto 06pa rou Zu-
vedpbu e(vil ANATNEYZTIKH A-
N En APKEIA. l7 poetotltd(owat
npoouvedptaxd Qpovttorrl pta,
outrtn6on xat ou(rTqoeg orpoyyu-
A4q ryan61nq. Ot dro,li€erq drore-
xprltdvav opA4rdtv 0a nAarctu-
0o0v on6 oetrttvdpn opd6uv epya-
orcrq rryq SEPCB Kat ot eAe01epeq
avaxotvcboetq an6 ex06oeq PO-
srERs.
H EA),1vtxr1 oultperoxn ota reAeu-
rafu ouv66prc rcu SEPCR un4ple
ouven4q, Kat ev?appuvrtx1. EArL
(oupe 6n or4v A04va rc 1988, 4
oupperox1 tuv EAA4vuv 0a e(vat
ndt0 peyaAlrepn Kat avrd\ru 6-
Auv tuv npooioxttitv.

NAHPOOOPIE:

2t4v Entoqpovrx{ l-poppore(o

AoxAqnroU 23, A0r1vo 106 80

To rqA6qovo 3628.601, 6925.501, 7213.989

AOHNA 20-24 |OYNtOY 1988

$"["n(_ n.

23o ETH:IO :YNEAPIO

EYPONAIKH ETAIPETA KNINIKH: KAI

OY:IOAOI-IA> TH> ANAN NOH>

YNO THN AITIAA

TOY YNOYPTEIOY NONITI:MOY
KAI ENI>THMON

ANATTENIA NPOTH



NAU[J
prpAro0qxeg rov nveuUovoAoyrx<ilv x6vtptov tou e{o-
reprxorl, vo rprOorjge, vo o{roAoyq0orjpe rot vo Betr-
uoOoripe. E(vor ox6prrl ro npcilto prlpo yto ro lndex
Medicus.

'Ooor er6rreup6vor ouvd6etr<por preAeto0v r6po oy-
yAtxi opoAoyio iorog Fon0n0o0v on6 tq Otntrd xe[pe-
vo.

To neprc\txo goq <flve0porv,
To nepro6rx6 nou xpordte oro 16pto

oog e(vor o<Drepou6vo oto qvonveuortx6
ofmrlgo. tDrtro6oEe( vdvor oOy1povo, vo
xporq0ef oro en(ne6o rov dl,].rov 6te-
0vci:v nepro6rxrilv xov vdvor ovorXt6 oe
xd0e enrorflUovo nou ev6roq6peror yto
ro ovonveuorrr6.

'locrlq fev(oet ro peydtro qVytr6Q<ovo U6-
poq rou nepro6rxo0. ['ltote0ouge' 6;t<rrg
nog e(vor o pr6vog tp6nog vo gno0pe ortg

Our Journal '{Pneumon"
The journal you are holding in your

hands is mainly oriented to the res-
piratory system. lts abitions are to be in-
formative, to keep a quality similar to
other international journals on the sub-
ject, and to communicate openly with
each and every scientist on the field.

It is certainly unusual for a greek jour-
nal to have such an extensive section in
english. We believe this was the only way

to reach the Lung Specialists abroad, so our journal
can be evaluated and eventually improved. English
language is also the first step in order to be included
in " lndex Medicus". Furthermore young Greek
students and physicians under training, still studying
the english medical terminology may f ind some help
in our pages.

We are certain that our journal "Pneumon" will im-
prove with time, mainly through comments and
suggestion from its readers.

From our Teachers and Friends Ano rouq AaoxaAouq Kq @iAouq paq,

It is a great honour for me to write this
editorial for IlNEYMQN, a new journal
devoted to chest medicine to be publish-
ed in Greece. As most members of the
editorial board are past or present
members of our labs, The Meakins-
Christie Laboratories, McGill University,
Montreal, Canada, or of one of our
"parent" institutions, the Department of
Physiology, Harvard School of Public
Health, Boston, Mass., U.S.A., and accordingly I know
them very well, I can safely predict that nNEYMON
will be a very successful venture. ln fact, in recent
years greek pneumologists in growing numbers have
played a prominent role in pulmonary research. So far
this research has been published primarily in journals
published outside Greece. ln my opinion, however, the
number of prominent greek pneumologists-
investigators has reached a sufficient "critical mass"
for starting a successful journal devoted to chest
medicine in Greece. This journal should not only
make available to greek pneumologists the fruits of
research carried out by their greek collegues, but
should also inspire young greek physicians to pursue
research in the exciting field of respJratory
physiopathology.

Joseph Milic-Emili

rou ['lovenroilgiou rou Harvard qq Bootrirvrlq, rov
H.n.A., Kor rouq yv<opi(ro npooonrxd, npo6rxd(<rl 6rr
o l-INEYMON 0o 6Xer enrruX{ nope(o. E(vot yeyov6g
6rr, ro reAeuro[o Xp6vro 6vog otro6vo oufov6lrevog o-
pr0U6q Etrtrr1vrov llveupovoi,6yrov 6nor{e o4;rovrix6
p6tro otqv [lveugovoAoyrxl 6peuvo. M6Xpt orlprepo
gy1t'l n 6peuvo 611goore004xe oe nepro6rxd exr6g EA-

196oq. Kord rr1 yv6Un gou o opr0;-r6g rarv o[r6troyrov
Etrtrrlvov flveupovotr6ya:v-Epeuv4rdlv 6Xer q0doei oe
"xptrrxrl pd(o" yro vo ex66oer 6vo enrruX6g enrornpo-
vrx6 nveupovoi,oyrx6 nepro6rx6 orrlv EA)rd6o. To ne-
pro6rx6 6ev 0o nopouord(er g6vo orouq 6trAqveg
nveugovoA6youq rq onoreA6oprorq rnq dpeuvog ru:v
ouvo66Aqov roug otrtro xor 0o egnveUoeqv6oug 6trA4-
veg yrotpo6g vo ooXoArl0otiv pre rlv 6peuvo oro ev-
6roq6pov ne6(o qg l-loOoquorotroy(oq rou Avonveu-
orrKori Iuorlpotog.

Eivor geydAn rrpn yro p6vo vo ypd{rtrl
ro nptiro ypdppo orivto(4q yro rov
flNEYMONA, 6vo v6o nveupovoAoyrx6
nepro6rr<6 nou ex6[6erqr orrlv Eltrd6o.
Ko0<ilg ro neproo6repo pr6trr1 r4g grxprlg
Iuwoxrrxrlg Enrrponflg 6Xouv epyooOe(
oro Epyoorqpro Meakins-Christie, rou
[lovenrorlp(ou Mc Gill, oto M6vtpeotr
rou Kovo6d, 11 oto gqrprx6 K6vrpo, ro
TUnUo OuoroAoy(og, qg lorprxrlq oXoArlq

NNEYMON 7



?NEYMaN Te0yoq 1o, T6poq, 1oC, lo'Aoq, - ZenreltBptoq t9B7

MrlxavtKn avaftvon

'EXer nArlp;rup(oet rord xuproAef(o q
BrpAroypoq(o on6 epyoo(eg yUpco on6
rrlv UnxovrKrl ovonvo4 uQnlnq ouXv6rrl-
rog. Ar<pdrrltog rlrov o ev0ouoroopr6g
orrlv opXrl. AxotroU0qoe ouyxporqp6v4
ororo6oflo, ev6 undplet oodqero orrlv
xorov6qo4 rou noq enrruyXdveror n ov-
rotrtrqVrt oep(rrlv Ue rrlv U60o6o ourrl, xor
orjyXrol orov xtrrvrx6 yrotp6, nord pr60o-
6o9 prllovrrrlg ovonvoqg,urf rli,ri:v ouxvo-
r4to:v e(vor xotrtr[tepn (High frequency Positive Pres-
sure Ventilation -HFPPV, High Frequency Jet Ventila-
tion HFJV, High Frequency Chest Wall Compression
-HFCWC). Xropig npoondOero unepBoArlg, nop'6tro
nou xogprd dAAq reXvtr<q prllovrrrlg ovonvorlg 6ev
6qprro0pyqoe ovdi,oyo ev0ouoroopr6 oe Quototr6youg
ror xtrrvrxorig, 1 np6o6og npoXrr:pe( evruncooroxd op-
yd, 16oo orqv eqopgoyrl rnq oe oppriloroug, 6oo xor
orrlv xorov6rlorl rov prlXovrol.uilv nou rl reXVrKn ouul
ovonvorl l,erroupye[.

Kor'opXrlv orrlv xoOqpeprv4 r<Atvtxrl npdqn, rl ovq-
nvof utu4),r19 oulv6rrlrog 6ev 6Xer ox6prl ro eXdyyuo
6tr uneprepef rqg ri,ooorxrlg gqXovrxrlg ovonvorlg. A-
vogqtoBqrqro 6vog oopop6g tr6yog e(vor 4 6Atrerqr1
tUntprororol-uivtov gel,ercilv. 'Eror e(vor rpuorx6 o x)rr-
vtx6g vo e(vor 6roroxrtr<69 oe rerpogorropo0g pe 6vo
rp6no ovonvorlg t6oo ql,Lrcbrrxo qn'our6v nou n Q0-
orl rou 6Xer 6ei[er. Ot r<],rvrr<69 npoondOereg quorxd
6ev 6i,trerqov, Kor ro onorel,6oproro 6e[1vouv noq n
glXovrxrl ovonvoq utpnlnq ouXv6rlrog e(vor nrOovrbg
11 960o6o9 extroyqg, oe oprop6veg neprnr6oerg, 6-
rtoq: Xerpoupyrxq rou Qdpuyyo, xot rpoXe[og, Bpoy-
XonveuUovrKd oupiyyro, Boper6g neprnrd:oerg RDS
tov veoyvci:v xqr nrOovtig ARDS, Xerpoupyrxq rcov
nveug6vrrlv, xor xpov[ou, r<or neptnrdloelq 6ro0poypct-
rorr1tr1g. Avt[0ero n XpnorU6rnro rnq gqXovrxrlg ovo-
nvor;g uqtrnl6v oulvorlrov, orouq lp6vroug nveuUo-
vonoOe(9, e(voL dyvcooq. Meptx6g npoond0ereg pdtrr-
oro 06rouv un6 o;rQroBrlrrlon rnv Xpqorp6rqro xot o-
oQdlero rrlg teXvrx1g ourqg, oroug oppciloroug pe d-
o0pro, xot Xp6vLo onoQpoKTrKr; v6oo rotv nveup6vrrtv.

H dllrl Boorr1 orr(o orqv noporrlporil.revq ppo6e(o
e[6lt[q efvot q opQrBotrio r1 iorr:g 11 dyvord Uoq, yro ro
pqXovropr6 Ue rov ono[o q v6o ourq teXvrx4 enrruyXd-
ver lKovonorqrtxrl ovrol,troyr] oep(ov. H opXn floq n
VT np6net vo e(vor peyo),0tepr1 tou VD 6Xet opqroB4-
rr1oei pe rnv eQqpUoyri rnq v6og ourlg pe066ou, 6-
nou q nVT, pnope[ vq e(vot p6trrg triyo xuprxd eKoro-
otd. Iuvetdqronor1oope fitrlq n opXrl rou Quoroi,oyr-
xoU vexpori Xcirpou eivor gro ontrfl go0rlporrx4 enrv6q-
orl nou gog enrrp6ner vo neprypdtlouge r4v ovrotrl,o-
yrl oep[ov oov 6vo oriotrlgo nou oupneprQ6peror "cogedv, 6voq ouyrerprpr6vog 6yrog o6pog 6ev eQ0ooe
otrlv enrQdvero ovtoAioy{g oep(cov. l-lpoqov6g ge 6-
vo uno0errx6 govr6tro oo xr our6, 6ev gnoporil-rc vo e-

[r;yrloouge rov Urlxovrog6 Aertoupyiog qg ovonvorlg
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High frequency
uqrn\nq ouxvornroq mechan ical venti I ation

The medical literature is constantly be-
ing inundated with a number of papers
concerning high-frequeney mechanical
ventilation. As is the usual case with any
new discovery there was unrestrained en-
thusiasm in the beginning. The next reac-
tion was moderate optimism and reflec-
tion. While the physiological mechanisms
of the method are not yet clearly
understood, there is confusion of which

type of high-frequency mechanical ventilation is bet-
ter. (1. High-Frequency Positive Pressure Ventilation
-HFPPV,2. High-Frequency Oscillation - HFO,3. High-
Frequency Jet Ventilation -HFJV, 4. High-Frequency
Chest-Wall Compression -HFCWC). lndeed, there has
been no other technique of mechanical ventilation,
having caused so much enthusiasm to physiologists
and clinicians. However, progress, in application as
well as in the understanding of the method is slowly
proceeding.

Today, high frequency mechanical ventilation is
deprived of (general acceptance,, in everyday clinical
practice. That is to say, at least for the time being,
high frequency ventilation, is not universally ac-
cepted as superior to the classical mechanical ven-
tilation. There are many reasons for this, the main one
probably belng the lack of well - documented clinical
studies. But it is natural, for the clinician to be hesi-
tant in pursuing such studies faced with an ex-
perimental model of respiration so different from the
one selected by nature. Consequently the evolution of
this technique has been suspended. Despite this,
some clinical studies have been conducted and it has
been suggested that high frequency mechanical ven-
tilation can be considered as a most appropriate
method in selected cases, such as surgery of
pharynx, trachea and bronchopheural fistula, serious
cases of neonatal RDS, and probably of ARDS, lung
and skull surgery, diaphragmatic hernia. Contrast to
that the usefulness of high frequency mechanical
ventilation in chronic obstructing lung disease is yet
unknown. There are reports which doubt its
usefulness and they maintain that it may be harmful
in asthma and COPD.

Perhaps the basic weakness and the slow evolution
of this method are related to our ignorance of how
this technique works. Through which mechanism
does the new technique achieves satisfactory gas ex-
change; with high frequency mechanical ventilation
the principle that VT must be greater than VD has
been questioned since the VT with high frequency
ventilation may will be few ml. With this method it
was realised that the concept of the dead space is a
mathematical entity which allows us in an uas if,
model to understand the gas exchange.

As far as the way in which gas exchange through



uqrnl6v ouxvorflrov 6nou o ovonve6pevog 6yxog
prnope( vo nepropf(trot oe preptxd xuptxd erotootd.

Tperg ;reydleg xotqyop(eq Unxovtogti:v, feXurptotd
11 on6 xorvo0, dXouv nporo0ei vo e[rlyqoouv nog y[-
veror rl ovtotrloyrl oep(ov orrlv KotvoUpyto reXvtxtl:
1) Meroqopd UdEnS oep[ov (Convective transport) 2)

Enrpnxnq peroqopd 6to dtoonopdq (Longitudinal di-
spersive transport) 3) Moptorn 6tdXuoq (Molecular
diffusion). Evdr e(vot oXe66v B69oto ncog 6Aot ot pnxo-
vrol-ro( noi(ouv p6tro, 6ev e[vot yvtoot6 not6g e(vot o
oql.rovtrr6tepoq Kot prdtrtoro oe xdOe pto on6 ttg t5o-
oepeq rexvrx6q uQnAng ouXv6rqrog ovonvorlg.

An6 ro npol,ey6pevo e[vot epqovdq ro prlvupo nou
n U6Xpr r6po eprnetp(o ;rog ornv Unxovtxrl ovonvot'l u-
gnAclv ouXvodlrov 5Xet 6ciloet: gog nl'o0rtoe Ue Kot-
voripyro yvcbon xor etrn(6e9, po 6ev e[poore ox6po oe
06oq vo 6rioouge prto oAoxtrlpcop6vrl etx6vo tou 06-
goroq. l-1oporr1po0pe 6prog nolg gerd ttg opXrx6g ;.re-

A6reg, 6Xer opX(oer q nep(o6oq rnq eUfleptotottopt6'
vrlg 6outrerdg. To p6trtrov rng UnxovtKrlg ovonvorlg u-

QnAdlv ouXvottlttr:v, otrlp((etot oxptBci:q oro ollort-
ASoporo ourrlg qg npoond0etog.t'z's'a

'EXouge ovdyxrl vo xaroAdpoupe ncbg l,ettoupye( r1

v6o outrl ;160o6o9 nou 0o Fon0ioet 6Xt pt6vo rrlv ne-
pr6pyero rou epeuvnrrl, oAld xot 0o 6ciloet epntoroo6-
vn orov xAtvtx6, nou 0o ndrpet vo nopop6vet 0oBtou6-
voq or uro unxovn nou ouuneptQ6perot t6oo nopd6o-
fo, pe noArj Uey6treq ouXv6trlreg ovorvotitv, Kot Ue ro
Ocilpoxo rou opptilotou oXe66v ox(vr1ro. O r6optog trlg
ene(youoog rorptx4g e(vot qvovt[ppnro 6tot1-tog vo
6eX0ei pre ev6ro<p6pov rtq 6uvot6rlreg rrlg nopd6o'
[r1q ouqg reXvtx1g.

X. Po0oooq
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high frequency mechanical ventilation takes place,
three natural mechanisms operating separately or in
common have been suggested.

1) Convectinve Transport 2) Longitudinal Dispersive
Transport and 3) Molecular Diffusion. While it is
almost certain that allthree mechanisms contribute it
has not been established which one in the most im'
portant in each of the four types of high frequency
mechanical venti lation.

From the above mentioned it is evident that the
message we receive from our experience up to the
present is that we have acquired new knowledge and
have gained hope with high frequency mechanical
ventilation. However, we are not yet able to give a full
image of the subject. Today we are entering the phase

of well -documented research after the initial studies.
The future of high frequency mechanical ventilation is
based on the results of this ef forts'1'2'3'a

We badly need to understand how this technique
works. Such a progress will satisfy not only the re-

searchers, but it will give confidence to the clinicians,
who will no longer be aff raid of using a strange respi-
rator which delivers very high number breaths per

minute, while the chest wall practically does not
move. Clearly, intensivists and respiratory therapists,
are eager to hear of the potential of this new method
of mechanical venti lation.

Zidulka, A., Gross, D., Minami, H., Vartian, V. and Chang,
H.K.: Ventilation by high frequency chest wall compres-
sion in dogs with normal lungs. Am. Rev. Respir. Dis.
1983;127'.709.
Golstein, D., Slutsky, A.S., lngram, R.H., Westerman, P.,
Venegas, J., and Drazen, J.: CO, Elimination by high fre-
quency ventilation in normal su-bjects. Am. Rev. Respir.
Dis. 1 981 ; 123:251 .
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H endpaorl rryq MeronpoAoAqq (metoprolol)
orn 60onvorc ao?ev@v

pe Xpovtct eftoQpctKrtxq nveupovona?en

A. l7 otaxaq,, IT.Apyu ponolAou, N.Avtavtd6ou, E. M ovk4,
f . Ktou pqq

nEPrAHgt{
Ie 6exorpeig oo0eveig pe onoQpoKrrxf nveupovon6Oero eyguontlorrxo0 r0nou (FEVI :

0,95*0,28) xot oro0ep6 oper6pA4reg ovrror6oerg oepoQ6ptov o6tilv (60o p6peq noipvovrog
metoprolol 6ev eA6rrooov rov FEVI neproo6repo on6 107o xor ;rer6 eronvorl 400p9 salbutamol
6ev o0fqoov rov FEVr neproo6repo on6 10%) 6AqBov yro 10 p5peg metoprolol (25 g rperq Qo-
p6g r4v np6po) [ placebo, pe rugArl ru;1oio 6ro6oy4.

Ie qpepio q xopdroxrl ou;1v6rr1ro etrorrdr0qxe on6 86,5 *,22 ae 73 + 18 (p < 0.001) oAA6 6ev
6lonrordroope o4;rovrrx6q peropoA6g orrg ovrlor6oerq rtov oepoQ6prov o6tbv 11 orrg ;.reprx5g
nr6oelg rtov oepiov 6nerro on6 metbprolol. H on6oroorl nou po6r(ov or oo0eveiq oe 6 Aenro o-
n6 411,7 + 147 ou[qO4xe yer6 rq Oeponeio pe metoprolol oe 471,3 + 179 m (p < 0.05), 6no4 xor
ro 5pyo nou exrelo0oov xor6 rr1 6ropxero npoo6eurrxrlq 6oxnonq oe nodrlAoro epy6perpo
1267 +128 nprv, 303 + 152 kpm/min 6nerro ono metoprolol). H onooroo4 nou po6roov xoro rq
6r6pxero npoodeurrxrlq 6oxrloqg oe no66puAo yro vo nopouorooouv 60onvoro 5 poOptirv xo16
Borg, ou[r1Oqxe on6 168,5+ 75,8 oe 266,7 +1 16,9m..Alonrordr0qxe eAdrrooq rou Vemax on6
91,:iL11i: oi 2o,t +8,e L. min"'(p<0.01)ior rrlq Vozmax on6'1,0+0,2 oe 0,8'l +0,25 L.min'l
(p< 0.001) xoro rr1 6lopxero npoo6eurrx6 ou[ov6pevrlg oox4o4q oe no6fiAoro epy6perpo.

H metoprolol pelrrdrver 14 60onvoro xor ouf6ver rrlv rxov6r4ro exr6Aeo4g pr1;1ovrxoO 6pyou
oe rpoosKrrxo enrAey;,r6vouq oo0eveig pe pq ovoorp6grprl on6rlpofrl rtov oepoQ6ptov o6tilv.

EI:ATOTH
Ao0eveiq ;re Xp6vto onoQpoKrtKrl nveugovondOeto

ouv10tog noponovotivrot Yto 66onvoto xot o6uvopt(o
doxqorlg. YndpXouv no)rtr5q 0eopieq Ylo_rnv eppn-
veio trlq nopoYoYnq rou otoOri;-toroq rnq 60onvotog.
Ot Campbell rot Howelll qno6[6ouv rq 60onvoto xu-
p(rog ot1 Duooppov(o ovdpeoo orrlv rdoq nou ovo-
nr0ooouv ot qvonveuottxo[ pug unorofovtog oe epe-

Oioporo on6 to xevrptx6 veuptx6 o0otqgo npoq rnv
enepX6pevrl Uetopotrn rou prlxoug ttov gutirv. Ilpooo-
ytoyoi iveg tou nopoougnoOqttxori ouppdAAouv orrlv
oiobnon rqg 60onvotog ntOovtilg 6netto on6 6t6yep-
on rov J uno6oX6tov.2 T6Aog o xdpotog rorv qvofivtu-

orix<ilv pu6v nt0ov6roto ouprpdAAet otrl 6to;t6p<pcoorl

rou otobrlporoq rnq 6Uonvotog.3
Ao0eveig pe oroQpoKttx6g nveupovond0eteg pe

rov i6to 9q0U6 gpovXrxnq on6QpoEnq ouXvd nopou'
ord(ouv 6toqopertKo0 poOpotl 60onvoto.-O (9poYxt-

tr6tx6g tUnog, euQov(Eerot pre prxp6tepl 6tonvoto o-

flO Tov (euouonUqrtK6 r6nop, orov oflo[o n UeptKrl

Epyaotflpro Avonveuonxrlg AenouPYiog'
Topiaq:fl o1oAoylog, Aprcr. llovlltro @eooaAovixrlg
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nieorl tou Oz Kot CO2 6torrlporjvtor oXed6v QuotoLo-
yLro pe x6otog r1v 6wovr1 EUonvoro.a H 6vroorl rrlg
60onvorog e(oprdtot on6 rqv ene(epyooio r<ov eYKe-
qofuxtirv epeOro;rorcov q onoio notr[],Aet on6 6ropo
oe dropo' oe ooOeve[g pre 1p6vto oroQpoKrtKrl nveu-
povondOero ouv4Oereg ror nenotOr;oetg npoxoOop(-
(ouv to neptOrirpro ext6treorlg pqXovLxoti 6pyou xolti-
tepo on6 rrg 6rdQopeg ovofiveuortK6g 6oxt;rooieg.5

H 66onvorq eAotcilverot ue Qdpporo: H dia-
zepam6 Kot n promethazineT npoxol,o0v etrdtt<lor;
qg 6rionvoroq Kor petrrtdlvouv t4v txov6rlto ext6Ae-
onq UnxovrKo0 6pyou, otrtrd or ooOeve(g ouXvd nopo-
novorivtor yro v0oto. H dihydrocodeine (15 mg rpetq
Qop6q qv nU6po) Xplotponotrl0lxe oe^vopUoKorvt-
xo0g opptiloroug Xcopig Sopevdpyeteq.8 Ot ovooro-
tre(g rrov p uno6oX6cov oe quotohoytxo dtogo Qev U9-
ropdAAouv tov oepto;-tQ^qe qpe1ioe.otrtrd tov e)\otttil-
vouv xord Tr1v doxr1or1.'" >e ooutvttq TIou nooxouv o-
n6 ro o0vdpopo rou unepoeptopo0, oto ono[o 6Xoupe
quEnU6veq noo6t4reg xotexoAo;ttvtilv oro o0po, ot B-
ovoorotre[g eAorrdlvouv rov ufiepoeptop6 xot peArt6-
vouv ro xArvrxd oupnrdlporo.ll H ou[4g6vr1 6poou1-



pr6rlro_rou ouUnoenlKo0 oufdver rov oeptopr6 xorourrl 4. 6pgon enrre[veror 6rov unopXer unoqio.,, ft
ou{qg6v4 dpoorrlpr6r4ro rou ougnire4rrxo0 irnopeivo ougpdAtra orov uilepoeprou6 xqrd inv aoiAon o_
o0evcilv Ue epe0onUo Uro Kor oi B-ovooroieig ei,otrcil_
vouv rov oepropr6 xord rqv doxqorl epeuorlporrxcirv o-ogev6v _^Xop(q vo peroBdi,Aouv ro oepro rou
o[goroq.13

H metoprolol oov xoporoexAexrrx6g p1 ovooroi,6_
og, gnope( vo XpnorUonotq0ei oe oodeveig Ue oilo_
Qp-oKrrKn nveugovond0eto, oe 66oerg prxp6repeg rov
100 mg 4peprlofrrlg, Xtrlp(g xivduvo i]poyX6onooprou
U6 rrlv nporin60eoq 6rr.6[vovrqt ouyXp6vrrlg gpoyXo-
6rooroLrLxo qdpproxo. 1a

fron6g qg epyooioq Uoq e(vor vo gei,etrlooupe
qv en[6poon rnq metoprolol or4 60onvoro oe 6vov q-
ptOp6 ooOevcirv pre ;r4 ovoorp6tllrg4 on6<ppo{q rtov or-
po06pov o66v.

A>OENEI: KAI MEOOAOI

A6xo rperg oo0eve(g pe ofloepoKrrxq nveupovono-
oero egquoqportxo0 rUnou ge olertrcilg euoroAoyr-
xtlg n16oerg oep(ulv oro oprnprox6 o(uo (paOz
65,7 + 9,6 r<or PaCOz 37,8 + 6,1 mm Hg) etropov USpoa
mq petr6q prog. Or ooOeve(g rlrov oe oroOeprl xl,rvrrrl
xordorooq yro 6vo ;rr1vo rouAdXtorov. Kqve(g 6ev 6-
narpve qpeprorrxd gdpUoKo xot xord rr1 6tdpxero rqg
petr6r4g ouv6Xr(ov qv oyrrlyrl roug Ue eronvo6g ool,-
pourop6),49 (13/13) q xot xoprtxoerdn (5/13).

To xprrrlpro enrtroyrlg prog'r1rov: 1. unepdrdroo1
orrlv oKTrvoypoeio 0rilpoxog xor ol,rr<r1 nveugovtx4
X<opqrrx6r4ro (TLC) ;reyoA0tepq ono 120ok rnq ilpo-
pAen6gev4g rrprrlg. 2. ouvrel,eor6g 6rdXuo4g (KCO) pr-
xp6tepog on6 60% rrlg npoBAen6prev4g <puotoAoyr-
xrlg rr1"u1g. 3. eronvo6g 400 prg salbutamol oe rotacaps
petrr(cove ro p6ytoro exnve6pevo oyro oe 1, (FEVr) trr-
y6repo on6 10%. Auo pr6peg no[pvovrog metoprolol
(25mgX3) 6ev nopouo(ooov enr6e[vororl rou FEVI
)10o/o (n(voxog 1). An6 rqv pretr6rq e(otp60lrov o-

oOeve[g nou nopouo(o(ov xop6rorrl ovendpxero, xoA-
noxortrroxo onoxAerop6, toroprx6 eyKeeoArKoU ener-
oo6[ou, eprqpdxrou rou puoxop6(ou, orlpovrrr<o0 po0-
goU rlnorrxq r'1 veqprxrl ovenopxeto. ,OAot or ooOeve(g
yponrd ouyxororriOrlKov vo ndpouv U6poq orrl prei,e-
rn.

Zye6nop6q, rr1g peAit7q: Zopdvro 60o oo0eve(g e-
fetdorrlxov oov efcoreptxo[ oo0eveig on6 rouq o-
flo[ouq p6vo 13 exni,rlpcovov ro nopondvco xprtrlpro.
Atjo p6peg petd rrg eferdoerg enrtroyrlg, or oo0eveig
nou ni4po0oov ro xprrrlpto prog 6troBov metoprolol
(25m9 rperg eop6q rqv 4g6po) 11 placebo yro 6rjo ou-
veXfl 6erorlpepo pe 6rntr1 ruqtrrl U60o6o.

Merp4oetg: Kord qv enrtroyrl rov qo0ev6v q KCO
gerprlOqxe pe rq ;160o60 rnq Utoq eronvorlgls oe 6vo
er6rx6 onrp6petpo (Jaeger Transfer-screen ll) q TLC
petprl0qxe oe ooprottx6 ntrr10uo;roypdqol6 ror n FEVl
xot 4 FVC o'6vo u6orrx6 onrp6gerpo.

Trlv rel,euroio pr6po qg Oepone(og, ot oo0eveig xo-
0o6nyn0rlxov vo ndpouv r4v 0epaneurrxrl rouq oyro-
y4 orrg 7 n.p. ror vo e(vor oro voooKope(o nprv on6 rrg
9 n.p. fro voooKoge[o or ovrrordoerq rov oepoQ6pov
o6rirv ( Raw) prerprl0rlxov en[o4g Ue ro o<ogorrx6 n],4-
OuoproypdQo (Godart-Statham). En(o4g on6 qv ovd-
truo4 qg xogn0l,qg porlg-oyxou unol,oy(otqre 4 ;r6yr-oq poq oro 507-o rqg FVC (Vmax 50) xor oto 75% r4g
FVC (Vmax 25):17

O Bo0p6g rqg 6Uonvoroq Kor n owoXq oqv dorrlo4
exrLl-rq0qxov: 1) ge doxrllooio ovritrr;r.f4g rou Bo0;roU
rqg 6rionvoroq oe no66prr1ot8.te 2) pre 6oxtprooio po6t-
oqg 6 trenrd:vzu Kot 3) ge Doxtproo(o npoodeurrxrlq d-
oKnonq U6xprq e(ovrtr4oecog oe no6r1troro epy6pe-
rpo.

Irov no66pruAo or oo0eve[g Bd6r(ov oe opr(6vrro e-
nfne6o evcil 11 roXrjrqro tou no66pruAou oufov6rov
troyopr0grrd xdOe trenr6 (1 .3, 1.8, 2.5, 3.3, 4.4, S.g, 8.0,
10.-8 Km/h) pr6Xpr vo xoupooOe( o ooOevr1g. fro r6log
xdOe trento0 o ooOevrlg ov6eepe ro po0pr6 rnq 6r:-
gnyoqq rou oe Uro onrrxrl r<,\(poxo 1O cm rou Borg.18
O Bo0U6g rr;g 6Uonvoroq Koroypoe6rov on6,vovrl o-
n6 r4v on6orooq nou Bd6r(e ro drogo Kor yro rdOe e-
[eto(6;revo unotroyi(oge rlv on6oroon nou dnpene
vo po6foet yro vo 6Xet 6Uonvoto ge Bo0;16 S.21 Enioqg
orlgercbvopre rqv on6otoorl nou Bd6r(e pr6Xpr rrl orty-
Un rnq e[dvrtrr1of1g rou.

H dortproo(o doxrlorlg 6l,enrdlv (C.mD) ytv6tov oe
6rddpogo rou voooxoge(ou.

H ooxqorl oro no6rlLoto epy6gerpo (Lode Cronin-
gen) neprAdprpove orjfqor1 rou Oopr(ou xord 10-.15
watt pr6Xpt efovrArloeo:q rtov oo0evdlv. O oeprog6g
(nveuporoXoypdQoq Fteish No 4 ge 6vo 270 Medicat

llivoxoq I.. Aertoupyrx69 6oxrgooieg nveup6v<rrv

FVC
L

FEVI FEVI FEV'L/sea (Uefi (Uerd(npo) Salbutamol) Metoprolot)

Po" Pco" TLC KCO
mm/Hg mm/llg "h npoBA.oh npo\A.

4.35 (106)-
1.13 (33)
1.53 (53)
3.93 (81)
3.e0 (94)
1.98 (89)
3.s1 (103)
2.51 (66)
3.36 (92)
3.43 (e1)
2.22 (66\
2.83 (88)
3.42 (97)

1,45 (47)
0,38 (15)
0,53 (2s)
1,0s (36)
0,92 (s4)
0,75 (41)
1 ,1 3 (47)
0,93 (33)
1,25 (47)
1,15 (41)
1,10 (43)
0,82 (34)
0,91 (34)

1,52
0,45
0,50
'l ,10
0,80
o,75
1,05
1,05
1,30
1,25
1,05
0,97
0,95

1,34
0,47
0,45
1,10
1,00
0,80
1,00
0,85
1,15
1,25
1,17
0,85
0,95

65
75
60
75
60
52
55
62
72
74
71

81
52

33
36
41
34
42
43
35
43
33
32
44
27
42

137
140
125
120
130
130
140
120
125
130
150
123
130

60
60
40
45
40
35
5s
40
30
47
55
60
40

'MetapoAfi and ng, npoB).enlpeveg rrg6g eni rcq, ok
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llivaxog ll.

Plaoebo Metoprolol P-

Raw, cm H2O .L sec-1
FEV1, L' sec-'
FVC, L
Vmax56 L sec -.1

Vmax25L'sec-'
PaO2 mm Hg
PaCO2 mm Hg

5,4 t 2,7
0,95 t 0,28
2,85 + 0,93
0,41 f 0,11
0,20 r 0,06
65,7 i 96
37,8 i 6,1

5,8 t 3,4
0,88 10,28
2,70 t0,87
0,43 r 0,1 7
0,23 t 0,06
65,2 + 11 ,4
40,5 + 6,3

N.S.
N.S.
N.S.
N.S.
N.S.
N.S.
N.S.

M6oeg ttg6g 1 SD .t test Kqrd Ee0yn

ll ivo xog rrr.' AoKrUoo[o doxrlo4g

Placebo Metoprolol

An6otooq Bo6rorlg
pe 60onvoro Bo0po0 5 (m)
An6orooq Bddrorlg otlv xonoro4 (m)
RPE orqv xon<oor1
Aoxrpoo(o Bo6[oeroq 6 min
'Ef,yo oto no6r;Aorqi (kpm)
HR, oqUqerq min - r

npeU(o
Qoxrlorl

VEL min-'
npeu[q
doxrlorl

Vgrml 'min-1
npeuto
doxrlorl

V6g, ml ' min-1.
npeuto
doxrloq

'168,5 t 75,8
312t 118

8t1,1
411,7 +147,9

267 t128

86,5 x22
'125 + 13,5

t3,2 r 3,3
31,2 + 1 1,1

36+ * 59
1,002 +278

315 * 82
956 + 263

266,7 r 116
323 t 125
7,7 *1,1

471,3 x179
303t 152

73 r 18
115 L17

t2,1 *2,5
26,1 t 8,6

333 r 50
815r256

<0,001
N.S.
N.S.

<0,05
<001

<0,001
<0,01

N.S.
<0,01

N.S.
<0,001

N.S.
N.S.

303 + 75
847 t220

M6oeq nUdg 1 SD, HPE t t test Koro (e0yn.

Drvision ;ropqorpon6q nieonq), n Korovdlcoon Oz (Ja-
isel 02 !est) r; nopoyrrryri CO, (xonvoypdqoq cautd.
Godart MKll) unotroyr(6rov ono ro liiypo rrr;v rKnveo-
U6vov oepl<r.lv. Merp4oerg y(vovrov ornv Korcroroorl
np€pioq xord rq dropxe Lo rou 3ou ),enro0 Kor Koro rrl
DtopxeLo Ko0s lenro0 xoro rr1 6ro6po;r4 rrlg doxrl_
onq.

Koro rrlv Itlrpo enrtroyrlg or ooeevsiq eKreAo[oov
yto Adyoug e[otxe[oor1g 6treg rrg nopondvo 6oxr1.ro-
oieg. Mero[0 roJV 60Krpoorr.bv nopepBoLero 6rdor4pro
rouAdXrorov Urog 6poq.

ANOTEN E>MATA

Aev 6tonrorcioopre en(roorl rrlg on6epo[r1g t<ov oe-
pooopov o66v 6nerro ono oepofleio 10 4preptilv pe
metoprolol. OL avrtordorrq rtov UrKp6v oepoe6pov o-
6cilv 6ev qofverot enioqg vo ou{r10qxov 6nrrro on6 rn
Oepone(o rtrlv oo0ev6v Uoq pe metoprolol Uro Kot or
tr;i6g r<ov Vnrax 50 xor Vmax 25 egervov operopl,qreg.
Aev 6rontordlOrlxov en(o4g otorrorrxcbg o41-rovrtx6g
petoBoAeg r(j)v UeprK6v nr6oeov rou 02 Kor COz Koro
rr1 6topxero rrlg 0eponeiog (n(voxog 2).

H onootoorl nou Bddr(ov or oo0eveig pog oe 6 tre-
nro ou[r10r1Ke on6 411,7 +147,9 m oe 471,3 + 179 m
xoro rr1 6rdpxeto 0epone(og pe metoprolol (p < 0.05).

Irov no66gu,l,o 11 on6orclorl fiou Bodroov or ooee-
veiq p61pt vo sqovrArleoUv 6ev ou[r10qxe o4;iovrrxd
roro r4 6rdpxeto Oeponeiog pe metoprolol . ro o(ogrl-
;ro 6prog r4g dUonvorog eiorrcb0rlKs Uro xoL q on6-
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oroorl nou pd6roov orov nodoUutro pr61pt vo nopou-
oLdoouv 6[onvoto Bo0Uori 5 ou(4Oqxe xord rr1 6rdp-
xeto 0epone(og ;re metoprolol (n(voroq 3).

To ;r6yroro 6pyo nou ot ooOeveig pog n6ruXov xord
r4v ooxrlorl rouq oro no6rlLoro epy6getpo ou[r10r1xe
on6 267 + 128 kpm min -r oe 303 + 152 kpm min -1 xo-
td tq 6rdpKero rrlq 0eponeiog Ue metoprolol (p<
0.001). H r<op6roxrl oulv6r1ro xord tqv nep(o6o r4g
Oeponeiog ;.re placebo 4rov 86,5 a22 oe npep[o Kor
125 1.1 3,5 oQuypo( orqv doxqoq'xord qv nep(o6o
rrlq metoprolol or oeufetg ovr[ororlo elorr6enKov
ae 73* 18 (p<0.001) xot 115 * 17 (p<0.01). Aev 6ronr-
ordloope oq;rovrrx4 eAdrroorl rou oepropo0 (8%) oe
npeUro Ueroq0 trov 6tjo nep166ov 0epone[og. Avr[0e-
ro dtonror6oope Uro or'lprovrrxrl eldrroon rou U6yr-
orou oep€po0 ooxrlorlg (VEmax) xorg 16.0/0, on6
31.2+1t,t L. min - 1 oe26,2i 8,6 L. inin- 1 xotdrilv ne-
pro6o r4g Oeponelog pe metoprotol (p<0.01). Or pero-
poLeg rou oepLol-ro0 ouvo6ruovro Ue elorroon rcDV
Vozmax: 1,00*0,27 L. min' i xoto tr1 drdpxero 6gpo-
neloq pe placebo xot 0,815 a 0,25 xord 14 6topxeLo 0e-
poneiog pre metoprolol (p<0.001).

:YZHTH:H

Or B-ovoorotreig npoxotrouv oqpovrrrrl el,orrroorl
rtrlv aKtrveuorrxrilv pocilv oe ooOeve[g ge Xp6vto ono-
Q poxrrr<r1 nveupovono0ero (XA l-l).22 Kop6roexl,eKrrKoI
B1-ovooroleig 6nog 11 metoprolol, 6rov Xoprlyo0vror
oe UrKp6q 6ooetg el,dXtoto enrlpeo(ouv rrq oepoe6-
poug o6o0g' onolodrlnore 6puog ;reyotr0repeg 66oerg
npoxoAotiv ppoy16onoopo.23 Aurq to edpgoxo ou-



Xvd npoKolo0v BpoyX6oilooUo oe ooOeve[g ge XAll
yr'our6 eivot oqgovnx6 vo ovoyvrop[ooupe Kor vo s-
(orp6ooupe on6 rq Oeponeio ere[voug nou nr0ov6rq-
to 0o nopouordoouv ppoyX6onoo;ro. H 6orr;roo(o o-
ndwrlorlg oe Bpoyxo6rootoLttxd QdpUoKo 6ev pno:
pe( vo 6roxpfver ere(voug roug ooOeve(g ge XAI1 nou
0o nopouordoouv BpoyX6onoopro 6nerro on6 Xopn-
yrlon propranolol.2a l-t' out6 Oeoprloopre onopoit4to
xprrrlpro rnq Un ovqorpeqrr[6qrog rqg on6Qpo(qg
rov oepo06po:v o6ci:v r(l)v qo0ev6v nou enttr6fope,
ror ro operdptrr;to rov exnveuorrrcbv pocilv 6nerro o-
n6 6Uo p6peg npoxotopxrrrrlg Oepone(og Ue Uero-
npotr6trn. Iroug 13 ooOevefg nou enr],6[oge p'our6
rov rp6no 6ev gnop5ooge vo 6ronrotcilooupe etrdrrco-
orl rov exnveuorrxcilv potirv rou vo unodqtrdlver on6-
Qpoqn geydAarv t't prrpdrv 9p6VXov xor 6nerro on6 0e-
pone[o 10 r1pepdlv pte metoprolol.

Atonror6ooUe orlUovrrKd euvoixd onoreA6ogoro 6-
nerto on6 Oepone(o pe metoprolol Xcop(g nopev6p-
yereg. O prdyrorog oeptopr6g rord rr;v doxrlo4 eAortcir-
01xe roto 1670 xot ouvo6edrrlxe on6 orj[qol rnq rKo-
v6qrog er<r6treoqg 6pyou' ro pr6tpo nou nepnd,rr;oov
oe 6 Aenrd ouEionxov xor6,14o/o Kor ro oArr6 6pyo
nou exr6treoov oro nodqAoro epy6perpo ou[r]0r1xe
42Yo.

H metoprolol pnope( vo eAortcirorr rov oeptotrr6
6pcilvrog eu06tog orouq XnUerorinodoXeig q 6ppeoo e-
Aoncbvovrog rov geropoAro;.16.20

H ori[qo4 r4g vopo6pevotr[vr1g oro ntrdo;ro ou[o-
va rov oeptop6 r<ord rrlv 6rdprero 6oxrlor1g oe rord-
oroorl unof(og.12 Ot t<ote1otro;r[veg no((ouv orlpovt-
x6 poAo orrlv o0[r1or1 rnq ovonveuorrxrlg dlorlg xotd
t4v doxloq oe rotdoroo4 uno((og25 xot outq n 6pd'
on rnq e(vor 6uvqr6v vo geroQ6peror 6r'epeOro;rou
rov oprqpror<tilv xrlgerouno6ox6rov.26 or B-
ovoorotre[g 6pouv orov KrvrprK6 veuprx6 o0orqgo. H
qpe;torrxrl 6pdoq peydtrcov 66oecov B-ovooroi6rov 11-

1eL ono6erX0e( oe QuXrorprxotig oo0eveig2T xot BeA-
rr6ver rqv en(6oor1 rcrlv l.rouorxci-1v.28' Exet 6Lontoto0e(
en[oqg 6rr g6pog rrlq unoroorxqg roug 6pdoqg oqei-
Aeror oe eni6pooq ndvco oe oyyeroKrvnrLrd r6vtpo
rou eyKeQd^ou.2s

Or yvrigeg, ov or B-ovoorol,eig enr6po0v orouq veu-
ptxoug pqXovtopo0g nou pu8pr((ouv rnv ovonvorl, ei-
vor 6t1oo;.r6veg. Ot Patrick xor Pearson30 6ton(otoroov
6tr 4 p-ovooroirl pe propranolol 6ev ent6pd orn Xnpr-
x4 p00gro4 rrlg ovonvo4g' ovr[Oero dl,tror31 6ton(ot<rr-
oov eiotttoorl rng ovoflveuorrx4g ondvrrlorlg orrlv u-
nepxonv(o oe QuorotroyLxo oroiro 6nerrq on6 0epo-
neio pe propranolol. T6trog oe (cbo 6ronror<ilOqxe e-
Aotrcoorl rqg 6poorqpr6trlrog rou QprvrKoU ve0pou 6-
nerto ono 6y1uoq B-ovooro,l,6rov orrl onov6utrtxr; op-
rqpio. I-r'out6 uno06toupe 6tt ov o uneporptop6g ep-
Quor;porLrcbv oo0evdlv nporoLelrot on6 ou(qo4 rrlg
dpoor4pr6rrlrqq rou ougnoOqrrxorj novtrl orouq op-
rr;proxotig lqgerotjno6oxe(q n oro KrvrprK6 veupr16
orior4po, onoxl,eropr6g rolv B-uno6o16rov elvoL 6uvo-
t6v vo el,orrcilvet rov oeprop6 ener6rl etrorrcilvet rrlv
ovonvruorrKn 6on. I-lop'6tro ouro pro xot 11 en[6poor1
rrlq metoprolol orrg peprx6g nL6oerg tou Oz xqt COz
6ev e(vor orlgovtrrq, ev6e({erg rotooro},r1q rrlq ovo-
nveuotrxrlg 6oqg 6ev nopouord(ovror oro onotetre-
oprord pog.

Kord rqv 6ropxero Oeponeiog pe metoprolol n Voz
etrotrcirOrlxe oqv qpepr[o xord 9% r<or xord 23o/o Koro
rqv 6tdprero r4g dorqoqg. l-lpoylrorr or B-ovooroAe(g
etrorrcbvouv rnv Voz oqv rlpep(o t<ot xord tqv doxn-

orl, oe <DuoroAoyrxd drogo3,3- Kot oe oo0eve(g Ue qfio-
qpoxrtrrl nveupovond0eto.2o H etrdtttoo4 rqq Vo2 xo-
rd rr1 0epone[o pe metoprolol ono6(6erqt: 1) otlv e'
Adtroorl tou geropotrropoU, 2) otnv ovoorotrn o0€n-
orlq rov etreu06pcov Atnopdlv o(6tov xord t4v doxqorl
Kor orrlv o0Eqon qg xorovdtroonq r(ov u6otov0pd-
xorv 6norg unodltrdrvet n otiEnon rou qvoTlveuortro0
.roo6tjvouou3a Kot 3) orq etrdrroorl tou 6yxou
noAgoti.3s'Etot ot UetqpoAdq rou qeptoUo0 ttrlv ooOe-
vcbv prog prnope[ vo oqe[trovrot orn noporotro00r1or1
rov PetoBotrciv ttov Vo2 xot Vco2.

Aronrordloopre 6rt 4 60onvoto ttov ooOevcirv Uoq e-

l,orrd:0qxe (oe povd6eg rou Borg) xord rr1 6tdpreto
qg doxrlorlg, 6netto on6 Oepone(o pe metoprolol. Me
reXvrr<5q nou XpnotUonotoUv xtriporeg Yto rn Bo0po-
tr6Vnon r1g 6Uonvotog, 6nctlg ouul tou Borg 6tont-
ordlOrlxe 6rt q 6vrooq tqg 6rionvotog oufdverot TIo-
pdtrtrr1tro Ue rnv o0€non rou oeptogoU rord q 6tdp-
Kero rnq dorqo4g.36 Kotd q 6tdpxeto doxqorlg pe

npoo6eurrrd ou{ov6pevo 6pyo, 6tov ro dtopto ovo-
nv6er eAetlOepo r'1 pr6oo on6 ou[qp6veg ovttordoetg 1
oioOr1or1 rou Bo0;ro0 r4g 6vrooqg r1g 6[onvotoq ou-
oXeri(eror pre q quy6xevrprl 6poot4pt6tqro rou veu-
prxoti ;.rqXovropro0 etr6y1ou rnq ovonvorlg, 6ncrlg ourfi
eKQpd(eror on6 tqv n(eo4 oropotrxnq on6Qpo€nq
(Po.1). Aev eivot 6qAodrl ro en[ne6o rou oeptopo6 nou
xo0opl(er tqv 6vroorl qg o(o0qor1g trlg 6tionvotog,
otrtrd q quy6xevtp4 6pooqpt6rqro rtov ovonveuort'
xrilv xtvrltrxrilv veupci.lvtov.3T En[or1g np6net vo tov[-
oouUe 611 6ro0op6q ornv 6vtoorl qg o(o0r1or1g rrlg
6uonvorog prnope( vo ono6o0o0v xot oe 6toqopeg
ornv ovritrnUn rrov getopotrtilv rqg 6poottlpt6trlrog
Ttov ovoflveuortx<irv veupci:vtov Kot rrlq 6Uvogrlg ou-
orotrrlg rov ovoflvtuortxdlv pucilv.38 Enog5vtrlg 1-tto 0e'
poneurtxrl nop6Upoon yto rn 0epone[o rnq 6U-
onvoroq 0o ;rnopo0oe vo oQopo rrlv optBtruvon rlq
ovritrq(.rr1g Kot rnq oio0rlorlg tqg ouoroLrlq rov qvo'
nveuotrxtirv l.tutilv t<oL rot' en6xtoon Kot rng Quy6rev-
rpr;g dpoorrlpr6tqtog rou vtuptKo0 ;rqXovLopo0 etrey-

Xou rnq ovonvorlg. Oo(vetot 6rt 11 metoprolol e)rotrcil-
vtr rrlv ovtitrrltJtq rrlg 6Oonvotog eiotrdlvovroq rov o-
eprou6, 6ror ot ooOeve[g poq pe XAll xoropOoool/ vo
oufirloouv rrlv onooroorl nou Bo6toov Yto vo fiopou'
otooouv 60onvoro po0pori 5 xoro Borg orov no6opu'
tro. Kord rr1 orry;rr1 tqg pr6ytot4g doxrlo4g o FaOUoq
rqg oiooqorlg rrlg otionvotog 6ev DteQspe 6rov ot o-
oOeve[g prog 6norpvov placebo rl meloproloi.

Itrl preAerq rorv Butlant2o 11 ou[r1o4 ttrlv ovttordoe'
(l)v r(l)v oepoo6pov odcilv xoro tr1 6topxeto tqg oepo-
neiog pre metoprolol 6ev en6rpetlle rrlv oti[4oq rou 6p"
you, npdypo nou n6tulov ot ooOevelg Uog, ot onoioL
tr6yrrr r4g enrtroyrlg roug 6ev nopouo(ooov o0[qor1
r<r.lv ovrtorootoJv Tov oepoQ6ptrlv o6tlv.

H metoprolol oe 66o11 25 mg tpeLg Qopeg rnv nuspo
6rov 6[veror yro 66xo ouvele(g gepeg Betrttci:vtt rrlv t-

Kovorrlro er<t6Aeoqg 1-u11ovtro0 epYou oe ooOeve(g
euQuonUor!Kou t0nou. H BeAt(tr:oq oQe[tretot ornv e-

Adrroo4 rou otptopoU r<otd tr1 dtoprero rrlg doxq-
onq.'H retreuto[o ono6[6etqt orqv eAotrcoorl rou pe-

roBolropro0 (Voi. Aev unoorrlpi(oupe ort n metopro-
lol e[vot ooqolnq yro rrl Oeponeio rqg 6tionvotoq Kqt

otrtrrrlv opro6ov ooOevdlv ge XAI-1, pto Kot n BpoyXLrn
unepovrt6pootrr6r4ro ;rnopef vo ou{overot o' ou'
ro0g t6ro(repo 6neLro on6 trotptb[etg.
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Metoprolol ef f ect on breathlessness in patients
with Chronic Obstructive Pulmonary Disease

D.Patakas, P.Argyropoulou, N.Antoniadou, E.Maniki,
G, Kiou m is

SUMMARY

An imbalance between a demand for ventilation and an inability of the respiratory system
to satisly that demand appears to be an irnportant mechanism ol breathlessness in pafients wi.
th chronic obstructive pulmonary disease (COPD). Since sympathetic activity increases ventila.
tiirn and this effect is inhanced'by hypoxia this study assessed the elfect ol metoprolol, a se.
lective btblocker on breathlessness and exercise tolerane ih copD patients.
. Thirteen pink pulfers (FEVr 0.95 * q.?9)with fixed airway obstruciion (two test days on me-
toprolol decrease of FEVr to less than 10% and 400 yg salbutamol has improved FEVI ol less
than '10%) were treated with metoprolol (25 mg tid) or placebo lor ten days ih a random btinA ta.
shion.

" Rest.ing heart rate decreased lrom 86.5 1221o 75 + 18 (p<0.001) no signilicant changes we.
re lound in airway resistance or in arterial blood gases aftei metoprolol. Six minute walfing di.
stance lrom 411.7*147m increased after metoprolol to 471.3*179 m (p<0.05) as well as-the
work done.on.a bicycle during progressive exercise test (267 + 128 to befbre 30i + 152 kph after
metoprolol). distance walked at breathlessness,score.5-(9.]q Borg scale)on pro[ressive tread.
mill exercise, increased from 169.5a75.8 to 266.7+1i6.9 M. Theie was'a decreise in VEmax
lroq-3_1.!+ J1.1 to 26.1q8.6 L min-1(p<0.01) and Vo2max from 1.0+0.2 to 0.81+0.25 L min-'t
(p<0.001) during progressive bicycle ex6rcise iest. Met-oprolol ollers appreciable benefit to brea-
thlessness of selected patients with irreversible chronic airflow obsir ction.

Breathlessness and reduction in exercise tolerance
are the major complaints of patients suffering from
chronic airflow obstruction. probably no !ingle
mechanism or pathway is responsible for the sensa-
tion of dyspnea. Campbell and Howell 1 postulated
that the principal cause of dyspnea was a mismatch
between the tension set up in the respiratory muscles
by stimuli from the brain and the resulting change in
muscle length. Vagal afferents may also contribute to
the sensation of dyspnea, perhaps from stimulation
of J receptors in the lung.2 Finaliy it is possible that
the fatigue of the respiratory muscles may play a part
in the discomfort of dyspnea.3

Patients with chronic bronchitis and emphysema
may have differing levels of dyspnea for the same
degree of air Ilow obstruction. The ,,blue bloaters,,
with chronic hypercapnia seem less breathless than
"pink puffers" whose vigorous respiratory efforts
keep their arterial blood gases normal.a The intensity
of dyspnea ultimately depends on the mental inter-
pretation of the cerebral stimuli which inevitably
varies from one person to another. ln patients with
chronic air flow obstruction, attitudes and beliefs

Pulmonary Function Lab.,Dept. ol lnternal Medicine,
University ol Thessaloniki

outweighed measurements of ventilatory capacity in
predicting performance in an exercise test.5

The demand for ventilation may be decreased by
drugs: diazepam6 and promethazineT caused a reduc-
tion in breathlessness and improvement in exercise
tolerence but many patients complained of
drowsiness. Dihydrocodeine also (15m9 three times
dally) offered appreciable benefit to normocapnlc pa-
tients with chronic airflow obstruction without side
effects.s ln normal subjects at rest beta-adrenergic
biocking agents at rest in normal subjects have little
effect on ventilatione but they depress ventilation dur-
ing exercise.l0 ln patients suffering f rom hyperventila-
tion syndrome, the mean urinary excretion of
adrenaline was found elevated and beta adrenergic
blocking agents depress the ventilation and
ameliorated symptoms.ll Sympathetic activity in-
creases ventilatlon and this effect is enhanced by
hypoxia.l2 lncreased sympathetic activity may be one
of the factors mediatlng exercise hyperventilation in
emphysema, and beta blocking drugs reduce
hyperventilation in emphysema by reducing
pulmonary gas exchange without a change in arterial
blood gas tensions.l3

Metoprolol, a cardioselective Br receptor an-
tagonist, may be used in patients with chronic airf low
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obstruction without any significant bronchoconstric_
tive effect, provided that the daily dose Oo"" not 

"*-c.eed 100 mg and optimal concuirent bronchoselec_
Ilve p2 receptor stimulator therapy is given.la
. ln. this study we assess the vilue"of metoprotol
treatment on breathlessness in a group oi patients
with i rreversi ble ch roni c ai rf low obs-truciion.

PATIENTS AND METHODS

Thirteen patients with chronic airflow obstruction
suffering the "ping and puffing" sundrome of severe
dyspnea and with normal or near normal arterial
blood gas tension (mean PaOz 65.7 + 9.6 SD and mean
PaCOz 37.8+6.1 SD). All patients were in a stable
condition for at least a month; no patient was taking
sedative drugs and all continued taking their usual
treatment of inhaled bronchodilators (13/13) and
steroids (5/1 3) throughout.

The criteria used to selet patients were: 1.
hyperinflation both on chest radiograph and total
lung capacity (T.LC) greater than 120% of predicted
value. 2. transfer coefficient (KCO) less than 60% of
predicted value. 3. inhalation of 400 pg salbutamol
(Aerolin Rotacaps) improved their forced vital capaci-
ty in one second (FEVr) less than 10oh.4. Two days on
metaprolol (25mgs three times a day) had no effect on
airflow obstruction (FEV1 decreased no more than
10%) (Table l). Patients were excluded if they had Con-
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gestive heart failure, heart block, previous
cerebrovascular accident, recent myocardial infarc-
tion or signif iant hepatic, hematologic or renal
diseases. An informed consert was obtained from all
subjects prior to entry into the study.

Study design; Fortytwo patients were examined on
an outpatient basis and thirteen met the above selec-
tion criteria. These patients received metoprolol
(25m9 three times daily) or matched placebo over two
consecutive ten day periods in a randomised double
blind cross over design.

Measurements: On selection day KCO was
measured with the single breath method15 on a Jaeger
Transfer-screen ll spirometer, TLC by body
plethysmography'o and FEVI anO. fVC on a water
sealed spirometer.

On the last their treatment day, patients were in-
structed to take their medications at 7am and to be in
the clinic before 9am. On their arrival, airf low obstruc-
tion was estimated by FEVr and FVC measurements,
airway resistance (Raw) was also estimated with a
Godart-Statham body-box. Also from flow volume
curve analysis maximal flow at 50oh o'f VC (Vmaxso)
and 75o/o of VC (Vmax2s) was assessed.rT

Breathlessness and exercise tolerance were
assessed by 1. a perceived of dvspnea treadmill exer-
cise testlsre 2. a six minute wal(ing test2o and 3. a pro-
gressive exercise test to exhaustion on a bicycle
ergometer.

Table l. Patient selection (Salbutamol, Metoprolol test).

FVC FEVI
L Llsec

FEVI FEVI
(after (after

Salbutamol) Meloprolol)

Po, Pco,
mm/Hg mmlHg

TLC KCO
of of

predicted predicted

4.35 (106).
1.1s (33)
1.53 (53)
3.93 (81)
3.90 (94)
1.98 (89)
3.51 (103)
2.51 (66)
3.36 (92)
3.43 (91)
2.22 (66)
2.83 (88)
3.42 (97)

1,45 (47)
0,38 (15)
0,53 (25)
1,03 (36)
0,92 (34)
0,75 (41)
1,13 (47\
0,93 (33)
1,25 (47)
1,15 (41)
1 ,10 (43)
0,82 (s4)
0,91 (34)

1,52
0,45
0,50
1,10
0,80
0,75
1,05
1,05
1,30
1,25
1,05
0,97
0,95

1,34
0,47
0,45
"t,1 0
1,00
0,80
1,00
0,85
1,15
1,25
1.17
0,85
0,95

65
75
60
75
60
52
55
62
72
74

33 137 60
36 140 60
41 125 40
34 120 45
42 130 40
43 130 35
35 140 55
43 120 40
33 125 30
32 130 47
44 150 55
27 123 60
42 130 40

71
81
52

-predicted normal values

ln the treadmill test patients walked on a horizontal
treadmill with logarithmic increases in speed each
mi nute to exhuastio n (1.2, 1 .8, 2,5, 2.5, 3.3, 4.4, 5.9, 8.0,
10.8 Km/h). At the end of each minute, patients scored
breathlessness on a 10cm visual Borg scalels
(dyspnea, nothing at all to very, very strong dyspnea).
The breathlessness score was then plotted against
the distance walked and for each patient the distance
walked at breathlessness score of 5cm was derived.2l
The distance walked to exhaustion was also
measured.

The 6 min walking distance test (6M D) was per-
formed on a level enclosed hospital corridor.

The progressive test to exhaustion was performed
on a bicycle ergometer (Lode Groningen). Every
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minute the work load was increased by 10 - tb watt un-
til patients' exhaustion at a constant pedalling
speed. Ventilation (Fleish No 4 pneumotachograph
,with a 270 Medical pressure transducer), oxygen con-
sumption (Jaeger 02 test), carbon dioxide production
(capnograph M K ll. Gould Gbdart), were computed
from mixed expiratory gases. Measurements were
made during the third minute after steady state at rest
and during each complete minute of exercise up to ex-
haustion.

The selection day also served as familiarization day
for all these tests. There was at least one houi's rest
between exercise test.



Table ll. Airway function and arterial blood gases during placedo and metoprolol.

Placebo Metoprolol P-

Raw, cm H2O '.L sec - 1

FEVI,L'sec-'
FVC, L
Vmax56 L ' sec-.'
Vmax25 L'sec-'
PaO2 mm Hg
PaCO2 mm Hg

5,4 12,7
0,95 r 0,28
2,85 t0,93
0,41 t 0,11
0,20 t 0,06
65,7 i 96
37,8 x6,1

5,8 r 3,4 N.S.
0,88 t 0,28 N.S.
2,70 r0,87 N.S.0,43t0,17 N.S.
0,23 r 0,06 N.S.
65,2 a11,4 N.S.
40,5 r 6,3 N.S.

Values are means I SD "Paired t test

Table tll, Exercise data during placebo and metoprolol periods.

Placebo Metoprolol P"

Distance walked at
breathlessness score 5, m
Distance walked to exhaustion, (m)
RPE at exhaugtion, units
Six minute walking test
Work on bicycle Jkpm)
HR, beats'min-'

rest
ex

Vg L min -1

168,5 r 75,8
312t118

8i1,1
411,7 x147,9

267 t128

86,5+22
125 x13,5

13,2 r 3,3
31,2 x11,1

364 r 59
1,0O2 *278

315 + 82
956 + 263

266,7 r 1 16
323 *125
7,7 f 1,1

471,31179
303t 152

73t 18
115 *17

12,1 f 2,5
26,1 r 8,6

333 r 50
815 t 256

303 r 75
847 x220

<0,001
N.S.
N,S.
<0,05
<001

<0,001
<0,01

N.S,
<0,01

N.S.
<0,001

N.S.
N.S.

Vgrml '

V6s, ml

rest
ex

mrn
rest
ex'mtn
rest
ex

Values are means J SD, RPE rating of perceived exersion. . paired t test.

RESULTS

Airflow obstruction did not deteriorate after ten
days on metoprolol treatment; we found no signifi-
cant changes in Raw, FEVr FVC when values during
the placebo period were compared to those during
metoprolol treatment (Table ll). Small airway function
also was not affected by metoprolol; Vmax59
0.41 +0.1'l L sec-1 and Vmaxzs 0.20+0.06 L sec-r
during placebo period and 0.44+0.13 L sec.-1 and
0.23 + 0.06 L sec -1 during metoprolol period. We
found no changes in arterial blood gases during
metoprolol treatment at rest (Table ll).

Objective assessment of exercise tolerance by six
minute walking distance was demonstrated by an in-
crease in the walking distance lrom 411.7 +147.9m
during placebo period to 471.3+179 m durlng
metoprolol (p<0.05).

On treadmill exercise test the distance walked to
exhaustion was not increased after metoprolol; in
contrast the perception of dyspnea during exercise
improved as assessed by an increment in distance
walked at dyspnea score 5 during metoprolol treat-
ment (Table lll).

The maximal work done on the bicycle ergometer
increased trom267 + 128 Kpm min-1 during placebo
period to 303 a 152 during metoprololperiod (p<0.01).
Fleart rate at rest during the placebo period was 86-5
+ 22 and during exercise '125* 13.5 beats/min.After
metoprolol trea[ment the heart rate has fallen to
73+18 beats/min (p<0.001) at rest and to 115 + 17
beats/min during exercise on the bicycle (p <0.01)
There was no significant difference in resting ventila-

tion between the placebo and metoprolol period (8%).
ln contrast to that, there was a 16oh decrease in max-
imal ventilation; from 31.2 f 11.1 L min-1 lo 26.2 *
8.6 L min-1 (p<0.01). These changes in ventilation
were accompanied by a reduction in VOz max: 1.00 +
0.28 L min - 1 during placebo period to 0.815 + 0.25 dur-
ing metoprolol treatment (p <0.001).

DISCUSSION

Beta-adrenergic antagonists cause a significant
and sustained diminution of expiratory flow rates in
patients with COPD.22 Relative selective blocking of
b1 - receptors has been demonstrated for metoprolol
and this drug in low doses is therefore associated
with fewer effects on the airways. However in higher
doses airway obstruction may be increased.23 Disabl-
ing bronchospasm occasionally prevents use of this
drug in COPD patients, for this reason it was impor-
tant for our study to identify and exclude COPD pa-
tients prone to develop bronchospasm with' beta-
adrenergic blockade. Bronchodilator resonse to inhal-
ed beta agonist does not reliably identify patients
who dOvelop bronchoconstriction with propranolol.2a
For this reason our study patients were selected f rom
COPD patients who did not develop any bron-
choconstriction after two days of preliminary
metoprolol treatment. Because of this selective pro-
cedure of our 13 patients with COPD, we were unable
to identify any significant airway obstrucion affecting
small or large airways.

ln our study metoprolol offered an appreciable
benefit to normocapnic patients with chronic airflow
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obsruction without side effects. Metoprolol decreas-
ed exercise ventilation by 16% in our em-
physematous patients with a concomitant fall in
heart rate and was associated with an increase in
working capacity: 6-MD was increased by 14o/o and
the total work done on the bicycle by 42o/o.

Metoprolol might have reduced ventilation either
directly through a chemoreceptor effect or indirectly
through a metabolic effect.2o

lncreased concentration of arterial plasma
norepinephrine is associated with increased ventila-
tion during hypoxic exercise.l2 Catecholamines play a
role in the increased ventilatory drive produced by ex-
ercising under hypoxic conditions25 and this action at
least in resting, may be mediated by arierial
chemoreceptor stimulatign.26 Beta-blockers are
known to have effects on the central nervous system.
Most of these drugs are lipid soluble and pass the
blood-brain barrier. The sedative effect of high doses
of these drugs has been shown in psychiatric pa-
tients2T as well as a decrease in stage fright in musi-
cians.28 A central hypotensive effect via the medullary
vasomotor center was also shown.2e These central
sedating and depressing effects raise the question
whether the ventilation controlling system in the
brain stem is affected. The evidence in the literature
on this subject is conflicting, Patrick and Pearson3o
found that beta-blockade by propranolol had no effect
on the chemical control of breathing in man, in con-
trast Mustchine et al31 described a reduced
respiratory response to carbon dioxide in healthy
human subjects. Finally in animals, phrenic nerve ac-
tivity was decreased with beta-blockers infusion into
the vertebral artery.32 Thus if hyperventilation in em-
physema is mediated by increased sympathetic ac-
tivity on the arterial chemoreceptors or on the central
nervous system, beta-adrenergic block may reduce
ventilation by reduction in respiratory drive. Since
blood gas tensions on metoprolol were not
significantly different from placebo values, direct
suppression of drive seems unlike, however this mat-
ter is open to discussion.

During the metoprolol period VOz decreased in our
patients by 90/o at rest and 23o/o during exercise: beta
receptor blocking drugs decrease Vg2 both at rest and
in exercise in normal subjects33 and in patientswith
chronic airflow obstruction.20 The underlying
mechanisms may be: 1. the diminution of total body
metabolism during beta adrenergic block,3a 2. the in-
hibition of the normal rise in f ree fatty acid levels with
exercise, with an increase in the amount of car-
bohydrate used as fuel, as suggested and by the rise
in respiratory gradient3a and 3. the reduction of car-
diac output as Twentymey and co-workers35
demonstrated in normal subjects. Thus ventilation
may have fallen in our patients in parallel with the
observed changes in V92 and V6g2.

We found that the brathlessness score as
measured by the 0-10 Borg scale during exercise
decreased when our patients were treated with
metoprolol. These scaling techniques have
demonstrated that the intensity of breathlessness in-
creased progressively with the level of ventilation dur-
ing exercise.s6 ln normal individuals during pro-
gressive exercise both during free breathing and dur-
ing inspiratory resistive loading the intensity of sen-
sation of difficulty in breathing is related to the level
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of respiratory efferent activity as measured by the
mouth occlusion pressure. lt is not simply the level of
ventilation per se that determines the intensity of the
sensation but it seems that dyspnea represents a sen-
sation of respiratory motor output.37
It has also been observed that the severity of dys-

pnea experienced by patients with COPD is related to
the exponent for the magnitude scaling of respiratory
muscle force.38 This suggests that differences in the
intensity of breathlessness may at least in part be
due to differences in conscious perceptual responses
to changes in respiratory activity and respiratory mus-
cle force. The ideal intervention would blunt percep-
tual responses and decrease the conscious
awareness of respiratory muscle contrac-
tion to relieve breathlesness, even at the same degree
of respiratory efferent output and muscle tension. lt
seems that metoprolol reduces the level of distance
walked on a treadmill at brethlessness score 5. When
our patients received metoprolol or placebo the inten-
sity of breathlessness at maximum was similar, sug-
gesting that the intensity of breathlessness tolerated
by patients is the same.

ln the Butlant study2o the benefit of decreased
metabolic rate for a given work load have been
counterbalanced by the increase in airflow obstruc-
tion. The absence of any signif icant bronchospasm in
our patients has explained the improvement in their
working capacity during metapolol treatment.

ln conclusion 25 mgs metaprolol of usEd regularly
three times a day for a period of ten days offered ap-
preciable improvement in exercise tolerance to nor-
mocapnic COPD patients with irreversible airways
obstruction. This improvement is attributed mainly to
the reduction of hyperventilation in these patients
mainly by reducing pulmonary gas exchange. From
the results of this study we cannot suggest that
metoprolol will be safe for other groups of COPD pa-
tients with brathlessness; for example bronchial reac-
tivity and the effect of selective beta-adrenergic
blocking drugs on airway resistance can be modified
during infective exacerbation challenging a severe
airway obstruction.
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fxpat(tou, l.
A.M ryaA7q,

MneAAdv4q,,
N.ZrcQaxoq

H \paortKornra rou ev(l1tou perarponnq rryq
Ayyetorevo(vqq I

orry ircpxerc eE@o@partKnq KUKLolopfuq

T.Nruyapnpe, Xp.
A. llanonooyaAr7,

NEPIAHI+,H

MeAerfgQqxe 11 6poorrxorqro rou ev(0you perorpon4g rrlq oyYetorevoivqg I (ACE) xor6 rq
6lopxelo e(roooporlxrlq xuxtroQopioq yro vo exrry4Oei 4 ouppero;1r"1 rou nve0povo ornv nopo'
y<oy4 rou ev(0pou orov 6v0ptono. To ACE perpnQq{e_9e 12 opp-tirorouS (OMAAA A), (7 yuvoi'
ieg io' 5 ov6pLg) U6onq rlArxiog 49.5 4 ] 2 6q (x + SD)-19u- unopAqOqxov oe eyleiprlo.rl ovor'
xrfig xop6r69'xoi'd'e tS'irppOorouq (OMAAA B) nou unopA40qxov oe ;loAoxuorexroyrl. H p6orl
npoeyxetpnrrxrl rlpq rou ACE rov opptilor@v rrlq op66og A qrov 7.3 + 3.43 u/ml, evto 10min pe'
r& rair'iviiqq rqg e[ootoporrx4g peitbeqxe ororiorrx6 o4povrt16 (P<0.025) oe 3.96 + 3.16 u/ml'
To ACE nop6[erve perop6vo xo0t 6A4 rq 6ropxero r4g e{oooporrxqg xuxAorpopioq xor enovqA'
ee oe Quoioloyrx6 eninelo 24h pero rrlv eyyeipqon (9.08 + 3.45 u/ml). H ru;1ov enilpoon rnq
yevrxfii ovoro0qoiog orrl 6poorqpr614ro rou ACE peAer40rlxe orqv opo6o ! 6nou q dpoortx6'
rrlro rou ACE (g:92 + 5.94 u/ml) 6ev nopouoiooe orqrrorrx6 oqpovrlx[ peropoA4 xoro 14 6t6p'
Kero rrlq ovoto04oioq (P>0.475).

To onoreA6oporo rnq peA6rqq ourqg 66er[ov 6rr o nve0povoq nopdyet rouA6;llorov ro 50oh
rou ev(!pou nou xuxAorpopei oro oi1.ro xor 6rr o 1p6voq rlpioerog (to[g rou ev(0pou eivot 1tt-

xp6repoq rov 10min.
T5Aoq q yevrxf ovotoQqoio Pp60nxe 6rt 6ev en4peo(er rrlv [poortxor4ro rou ACE.

EI:ATOTH

BooLx6 6v(upro tou ouotrlgotog pevivtlq - oyYeto-
tevoivrlg e[vor ro 5v(u;to getorponrlg rrlq oyyetorev-
oiv4g - I (Angiotensin - Converting enzyme, ACE). To
6v(u;ro ACE pretorp6net tqv ovevepy6 oyyetotevo(vr1-
I otrlv oyyeroouonoottr<tj ouo[o oyyetotevoivq -ll, nou
noi(er or1;rovrrx6 p6),o ott1v p00truor1 t1g oprrlptoxrlg
n(eor1g.1,2 En(o4g ro r1v(upto petotponqg rnq oYYeto-
revo[vr1g - I ouprpdtrtrer ornv odpovonolqon rnq Bpo-
6ur<rv(v4g.3

Kriprog t6nog nopoyoynq rou ev(0pou e[vot to ev-
6o0qtrroxd r<0rtopo trov rprXoetdcilv rqg nveugovtrrlg
xuxtroQop(og.a' EXet BpeOe( 6rt to 6v(u1.to nopdyerot
oe puxpr; noo6rqro Kor oro rprXoerdq dAAtov opydvcov
6nou 11 6pdq rou e(voL neptoo6tepo tontxrl.5'6

H ;ro(rxr; enog6vrrrg perorponq rrlq oyyetorevo(vqg
-l oe oyyerorevo(vq - ll yivetot ornv nveupovtxq xu-
rtroqop(o xoOci:g ro o(;ro nepvd on6 t4v peydArl 6xro-
orl rov nveupovrxriv rprXoet6cilv.T

To nopondvo 6e6op6vo npo6pXovtot xup[tog on6
epyoo(eg or nerpoUor6(<oo ev6 etrdXtoreg e(vot ot ;re-
l,6teg orov dvOpono.

O or<on6g r4g epyoo(og ourflg qrov vo entpeBottir-
oeL 6rr n nopoytoVrl rou ACE Kot orov dvOporno y(ve-
Tor orov nveUpovo.

llveu povoAoyt xr1 KAtw xr1

xot KArvtxrl Xerpoupytx4g @tbpoxa-Kopdnq-Ayy eiav
@ e pone u r 4 pi ou oE uayy eA t otrt6g"
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l-Lo rov tr6yo out6 6ytve geA6tq rqg 6poortx6rqrog
rou ev(Oprou ACE or4v 6tdpr<eto nopdxopqlng tnq
nveu;rovtr4g r<uxtroqop[og oe opptilorouq nou uro-
Btrr1Or1rov oe eyXe[pqor1 ovotxrlg xop6tdg pe e[ooro-
prorrxrl xuxAo<popio.

YNIKO KAI MEOOAOI

H 6pootrr<6trlro rou ev(0prou petotpontlg rnq oY'
yetorevoivqg - I geAerrl0nKe oe 12 opptilotouq nou u-
noBtrn0lxov oe eyle(pr1oq ovotxtrlg ropdtdg pe e[o-
oroporrxrl xurAoqopio Yto ooprooreQovtoio ropd-
KouUn 11 yro ovrtrotdorooq poLp(6og (OMAAA - A).
An6 outo0g ot 7 flrov yuvoixeg xot oL 5 dv6peg. H rlAt-
x(o toug xu1.ro[vovtot UetoEt] 27 xot 66 etdlv pe pteoo o'
po 49.5 + 12 6rn. Or 5 dppcootot nopouo(o(ov oreQo-
vto[o v6oo (unooprd6o Ar), ot un6trotnot dpptrlotot no-
pouo[o(ov BotrBt6ondOeto (unoopddo 42).

An6 toug opptiroroug qg unoogd6oq 42 ot 4 eilov
or6voorl prrpoet6o0g, or 2 6tnlrl 9otrFt6ond0eto (;.rt-

rpoer6o0g + ooptrlg) xot 6vog ot6vulorl ooprlg.
Ot ;retpqoerg rou ev(6prou 6ytvov orouq eEnS Xp6-

vouq:

I = 24 cirpeg npoeyxetpqttxo (- 24 h).

ll = '10 l,enrd ;retd trlv otepvoroprl (- '10 min).
lll = 10 Lentd getd rrlv 6vop(r'1 trlg e(cootol.tottxrlg

r<u r<troQo p iog (nopdxopr(.rn rn q nveu Uovrr<q g xu xAo'

Qop(oq + 10 min).
lV = 30 trenrd gerd r1v 6vop[q rqg e[ootopottxrlg

rurLoqop[oq + 30 min).

I
I
I



V = 10 Aerrd Uerd ro r6loq rnq tqoooUqrrKnq xu-
xAoQopioq Ue rov oo0evrl ouv6e6eg6vo Ue ovo-
nveuorrlpo (UnXovrxn unoorlptf1 t4g ovonvo{g)
(end).

Yl = 24 ripeg ;rereyXetprlttxd, evd: o ooOevtlg e(Xe ou-
t6prorrl ovonvoq (+ 24 h).
En(onq 6yrve pr6rplon rou ev(Uptou oe 15 opprir-

orouq Ue Xotroht0(oor1 nou unoBtrrl0qxov oe Xotrot<u-
orexroprl ge yevtxrl vdpxroorl Yto vq epeuvq0e( 1 tu-
X6v en(6poon tr1q yevtxng ovoto0r;o(oq orn 6poortx6-
rrlro rou ev(0pou (OMAAA B).

Iroug opprilotoug outo0g ot pretp{oetg 6ywov 24
drpeg npoeyXetpqttxd, 6teyXetpltrxd xot 24 cilpeq Ue-
reyXerpqtrxd.

H 960o6o9 nou Xpnotgonotrl0rlxe Yto rn U6tpnon
rrlg dpoortr6rlro tou ev(O;rou rltov ro:v Cushman-
Cheung rpononotrlU6v4 r<otd Liberman.E e

H 960o6o9 e(vot qooptoroQoperptKrl xot 11 6poott-
x6tlro rou ev(0ptou orov opp6 (Serum angiotensin-
converting enzyme activity SACE), eKQpdornKe oe Uo'
vd6eg ovd ml oppoti (U/ml).

Iov provd6o 6poottx6tqtoq rou ACE opi(ovrot ro
nmol rou tnnouptxo0 o[6o9 nou oXrlproti(ovtot oe 6vo
l,ent6 ovd ml unootptilporog tott6r6ol'eux[vqg oe
oro0ep6g ouvOrlreg.

H orortottxrl o(totr6yqoq ttov petprloecov 6ytve pe

rnv eQopUoyrl rqg 6ortproo[og Student-t-test 6oo otpo-
pd rrlv o0yxptoq p6ocov ttl.tti:v. TtF6g rou P(0,05 Oeol-
pn0nxov orottottxd or1 povttxdg. 10

ANOTENE>MATA

To onoretr6ogoro u1g ;r6tp4oqg tnq 6pqortx6tl-
roq rou ev(0;rou SACE otoug oppcilotoug ITou uflo-
BArl0qxov oe e(coocol.tortrrl ruxtroqopio (optd6o A), o-
voypdqovtot ovoAurtxd otov n[vqKo l. To oXrlpo I no-
prordvet ttg 6toxuptdvoetq rov pt6ocov rtgd)v + Uto
btoOepd on6r<trtoq rov gerprloeov orouq 6tdQopouq

Xp6voug. H pr6or'1 rtpn rnq 6poottx6tqros_rgy 9y(q-
|tou 24 ripeg npoeyXetp4ttxd qrov 7.30+3.43 U/ml'
ITrlv unooptd6o Ar rnq oreQovtotoq vooou n npoeY-
yeronrrxf rrufr r'rrov 0.88 + 4.43 U/ml r<or orqv unooptd-
6o ai -ni gcilbtbonoeetog 8.04 + 4.43 U/ml. ot 6rio ou-

t6g rr;169 6ev 6r6Qepov otortottrd orlpovttxd geto(0
roug (P>0.05). H U6on rtpn '10 trenrd getd rnv orepvo'
ro;rr1 qrov 7.82 +2.41 U/ml rot 6ev 6t6Qepe orortortxd
orlpovrrxd on6 rqv npoeYxelplrtrn (P>0.30). H rtgrl
rou ev(rjpou ortg perpfloetg lll, lV, V pp60lxe orort-
ortxd orlpovtrr<d petcop5vrl oe oX6or1 Ue rnv TIpoeYxet-
pqrrxrl trUn (P<0.025, P<0.005 xot P(0.025, l-livoxog l).

Aev unrlpXe orottottrd orlgovttxq 6toQopd geto{0
rrov 6reyXetprlrtrdlv perprloeov lll, lV, V. H pe(oo4
tqg 6poorrx6rltog tou ev(riprou ortg prerploetg lll, lV,
V, rlrov nep[nou oro gto6 rnq npoeYxetpqttrqg rtprlg

nivoKog Il: Ttp6g ACE oe Xotroxuotextoprl

A/A tlpoeYxetpnrtxfi Areyyerp1rtxfi Mereyyetp4ttx4
rLtrl ( - 24h) rtlli @h) rLtti (+ 24h)

4.97 10.32 10.25

14.06 17.32 9.74

21 .49 12.25

11.50 10.57 6.53

12.73 12.06

17.78 12.34

7.98 17 .71 6.15

13.31 5.40 11.20

12.57 9.13

10 7.72 6.04 6.64

11 3.09 3.57 5.bJ

12 3.48 1.31 8.70

6.38 7.00

14 14.15 11.29 12.24

1 1.89 12.45

6.47 2.79

x
rSD

9.92 9.83
5.99 6.01

9.10
2.92

p* > 0.475 > 0.30

* = :uoxdrton Ue rnv npotYxetpnrtxn tt1-tt1.

l-livoxog l: Trp69 ACE oe e(coo<ogottxrl xuxtroqop(o (Group A)

l(-24h) ll (-10min) lll (+10min) lV (+30nin) V (end) Vl (+24h)

7.26 9.31 4.49 4.51

10.14 1.87 7.89 12.6

7.63 7.20 8.19 2.02 6.41

9.28 4.17 6.51 4.64 8.70

5.76 9.14 4.36 8.50

7.54 5.27 5.16

3.25 3.63 0.37 1.20 10.66

5.46 4.58 0.41 8.96

13.55 9.03 6.00 3.96

10 1.23 5.76 1.50 4.49

11 9.89 1 1.97 0.73 1 1.98

12 6.79 5.39 1.68 2.99 2.02 3.50

x
rsD

7.30
3.43

7.82
2.41

3.96
3.16

3.36
2.80

4.45
2.11

9.08
3.45

p* > 0.30 <0.025

p* : IuoX6tron Ue rnv flpoeYxetpnrtxq rLprl.

< 0.005 < 0.025 > 0.20
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SACE o

U/ml

, 21 h , , to' ro' 1o'J tfi' +21n 
,

flpoeyyerpqrrx6 AleyxerpnrlK6 MerEyxslpnrli(6

XPONO:

Ey4pa l: M6o4 rt1t4 + p[a ota?ep4 an6xALo4 r4q, 6paot.
x 6r4taq,'ro u ev (0 1t o u perur p o nrl g rr7 q, A yy e t orcv-
oiv49 l, (SACE) npo, xard x& pera rriv elaoc,tpa-
u x4 xu xAo <po pia (by pa ss)

nPO- AIE- MET-Ey1erp4rrr4

XPONOI METPHEHT

ZS141to ll: M6o4 rt1t4 I p[a oraeepfi on6illo4 r7q, 6poort-
Kornraq tou ev(01tou perqrponig r?q Ayyarcrev-
o(vnq I (SACE) 24h npo, or4 \fipxeo xot perd yo-

. Aoxuorcxrol.ul.

(oXnUo l). H rrprl rou ev(0prou 24 titpeq gereyXerprlrrxd
r1rov 9.08+3.30 U/ml Kor 6ev 6r6eepe orcrrtorrKd on6
rrlv rpoeyxerpnrrKn (P>0.20).

Tq qnote^,6oporo rnq U6rpnonq rou ev(0;rou orrlv
oprddo B nopouord(ovror orov n(voKo ll. H npoeyXer-
pnrrKn trprrl oroug qpp6orouq nou unopln0rlxov oe
XoIoKUoreKroUn nrov 9.92 + 5.99 u/ml, n 6reyXerprln-
xr1 rlrov 9.83+6.01 u/ml xor Uereyxerpnrrxd rlrov
9.10 + 2.92 u/ml.

Or p6oeg trpr6g our6g 6ev 6r6rpepov oroilmrxd oq-
povtu<d UerqqU roug (IXrlgo ll). (P>0.47, P)0.30 ovri-
ororxq).

22 NNEYMON

nNEyMoN Te0lqoq 1o, T6poq, loq, totjAioc - Zenr'ypptog 19gl

>YZHTH>H

H peA6t1 qurn 66etqe 6tt unipEe oq;tovttxrj pe(<oorl
r1g 6poorrx6qtog rou ACE or4v 6tdpreto ropdKqU-
Unq rnq xuxtroqopioq rou rveupovo Ue efcooopottxtl
xuxAoQop[o.

To onor6treopo our6 enrpepoui:vel ro euptlUoro dI-
l,ov epyoorrbv nou 6yrvov in vitro fl oe netpol.tor6(oo
xor 66et[ov 6tr xriprog r6nog nopoy<lyrlq rou ev(Ugou
perorpont'1g rrlq oyyetorevo(vqg-l e[vqt n nveugovtxrl
xuxloqopio.5'1 r'12'13 To onoteA6oltoro 66etqov 6tt 6ev
unnpxe oq;rovnxrl 6ro0opd otqv rtpli tou ev(6pou
Ueroqu rov oreQovro(rov opprirorov (Ynoopd6o Ar)
Kor eKe(vov nou 6nooXov on6 BoApt6ond0eto (Ynoo-
;rd6o Ae) npo rnq eyXe(pr1oqg. H o0yxptol ourfl 6ytve
yro vo etreyXoei ntoovrl eni6poorl ornv ropoYoyli tou
ACE on6 rrq orpo6uvoptx6g 6toropox6q rrlq nveuUo-
vrxrlg xuxtroQopioq nou Tropornpo0vrot ortq 6tdQo-
peg pol\pr6ond0ereg.

H oqpovttxi'1 ;reicooq r1g 6poorrx6qtog tou ACE
oqv 6rdpxero rnq efarourl.totrxrlg xuxtro<popiog ovt-
XveU.rrlxe 10 Aentd gerd t4v 6vop[q rnq nopdxoUQnq
rrlq nveugovrxrlg xuxtroQop(og xot 6tontot<il0r1xe 6tt
oudl q prefoo4 ouv6Xr(e vo undpXer 10 Aenrd gerd to
16)ro9 rqg e{conveupovrxfg xux)\oQop(og.

H 6pooux6rnro rou ev(0Uou getd:Oqxe xotd 50%
nep[nou rnq flpoeyxetpqtrx{g trprlg, or4v 6t6pxeto
qg e[coo<o1lorrxrlg xuxtroqopios (:XnUo l).

Ir1 npoorrq prptrroypoQ(o Pp60nrov tpe(g nop6-
;roreg ;re)r6teq.7,14,15 To onoteA6oporo rov Uerpioedlv
Uoq ou[Qovo0v ge to onoreA6ogoro rtov nopondvto
epyoorcbv 6oov oQopd tqv on6to;tq kot orlpovtrrt'l
ge[oor1 rou ACE otlv 6rdpxero tqg e(oorogotrxrlg xu-
xAoQopiog.

H pretr6rq 6pog rou Faymonville Kor ouv.14 66et(e 6-
u 24 rilpeg perd rqv eyXeipqorl 4 Dpooqpt6rnro rou
ACE 6ev e(Xe enov6A0et oto npoeyxerpnuxd en(ne-
6o, ev6 4 epyoo(o Uoq nou 6yrve oe Ueyotr0tepO optO-
p6 opprirorrov (12 6vovrr 5), 56er[e qv nArlprl oTIoKo-
tdorooq r1g 6pootrx6r4tog rou ACE oug 24 <ipeq Ue-
reyXerpqtrxd. Ilper<or6ov 6rr xov6voq, qrt6 rouq op-
pcboroug 6ev napouo(ooe qvonveuotrxt'1 6uoX6peto
perd rrlv eyXeiplol xor q p6rpr1or124h perd rrlv eyXe(-
p4oq 6yrve Ue rov dpprrloto onoouv6e6ep6vo on6 rov
ovonveuoulpo Kor Xrop[g uno[orp(o.

To onoreA6oporo rnq epyoo(og rou Liebler Kot
ouv.15 oupqovo0v [e ro onoreA6opoto rrlg petr5qg
;rog 6oov oqopd rlv endvo6o r4g 6pootqpt6rqtog
rou ACE oe Quorotroyrxd en[ne6o ortg24 <i:peg UeteY-
Xerp4trxd. H orlgovrrxrj pe[oor1 tou ev(0pou ropon1-
prl0qxe pr6Arg 10 trentd gerd qv 6vop[4'rr1q e[ooro-
potrqg xuxloqop(og, yeyov6g, nou pnope( vo e[r1y4-
0ei pr6vo dv o Xp6vog rlgroeiog (ro{q tou ev(0pou e(-
vor prxp6repoq rtov 10 Aent<ilv. Or Liebler Kor ouv. Ue
nop6proro pe)r6q unoloy((ouv tov Xp6vo nUroeioq
(oiq tou ev(0prou nou nopdyeror orov nve[govo vo
efvor prxp6repoq rov 5 Aentdrv.l5 To nopondv<o eupr]-
[oro oupqovoriv xor Ue ro onore],6oporo qg petr6-
rnq uoq.

'Onog qvoQ6perlKe nopondvco n Ue(toon rnq rrUnq
rou ACE flou ropornp{O1xe otqv drdpxeto qq efco-
o<rlporrxrlg xuxAoqopioq t'lrov nep[nou tqg rd[19 rou
50% qg npoeyxerpnnxrlq trUiq nou edv ouv6uoote(
Ue ro nponyoOpevo eUpnUo (qg on6rognq Ueioonq),
0o np6ner vo epprlveure( xupfoq Ue rnv nqpdAAnAn
nopuyroV{ rou ACE Kor oe dtrtro 6pyovo. 'O;uog 0o
np6net vo ovoQepge[ 6rr nop' 6Aq tqv nopdxo;ttprl
rrlq nveuUovrxfg xux)\o<pop(og undpXet unotundldlq

SACE
U/ml llr



po{ q(Uoroq orov rve0povo U6oo rtov ppoyxrKcilv op-
rqptci:v nou (oog no((er p6lo orrlv Un nAripn bEoqdvr-
on- rou ev(0prou orov opp6. l-to r1v e[oxpipooq qg
nr0ov6qroq. ourflg, Xperd(ovror v6eq nirpopoirxeg
gel6req- ge 6feyXo rou ACE oqv ppoyXrxrl xuxAoqo-
p(o getd rrlv eyxordoroon rng e[r,locolidu*r]g ruxAo-
0opioq.

trv 0o np6ner vo nopotrqqOe{ vo ovoqepOe( xor q
en(6poo1 qq o0[qoqg rou o],rxo0 nooorj rou o(;rorog
nou xud\o<|ope( (hemodialysis) perd ulv o0v6eo4 rou
opp<ilorou pe rrl ouoKeuri rng e(crlorogorrxrlq xuxAo-
qop(qg, 

^oq pe(oor1 tr;g 6pootqpr6rqrog rou ev(0-
pou. Ot Corin xor Lieb-ler oe np6oqorq petr6rq rougro
unol,6ytoov pto oro0epd yto vo 6rop0rboouv ulv
ye(oor1 rou ev(rjpou tr6yo trlg orpo6rdtruoqg (hemo-
dilution) rqg efcoorol.rorrxflg xuxAopop(og. H noporjoo
gei6q 6ev 6Aope un'6rlq orrl ropouoiooq rov ono-
teAeopdrrrlv rqq dpoorrx6qroq rou ACE qv en(6po-
or1 ourri yror( oron6 e(Xe vcl6repeuvioer rig on6Au-
teq rtg6g rou ev(0;rou nou xuxlogopo0oov oro o(pro
tcov oo0evtilv'Kqr rrq enrnrdloerg on6 r1v ouoroorrxr]
pe(coon orrl 6rdpxero rnq e(ooorponxng xuxtroeo-
p(oq.

T6)\oq 0q np6ner vq rovtoOef 6rr ev6eX6;revo rou e-
nqpeooporS qq 6pooux6rrlroq tou ACE on6 rqv 6to-
6rxqo(q rqq yevrx1g ovoroOqo(og, etr6X0qxe Ue rnv o-
gd6o rov Xol,oxuorono0drv, nou 6ev nopouoio(ov
xopptd oqgovuxf geropotrrj rou ACE orrl 6rdpxeto
rqq eyXeipqonq olq xor 24 drpeq Uereyxerpnuxd. To o-
notel6o;roro ourd ouprlovo0v ge ourd rcrrv Clare,
mont Kqr Branthwaite.lT

Iupnepool.ronxd r1 gel6rl ouul 66er(e 6rr o nve0-
povoq rou)\dXtotov nopdyer ro 50% tou ACE nou o-
vrXveUulxe orov opp6 o(goroq.

O 1p6voq ngionq (corlg rou ev(0pou e(vor 1.uxp6re-
poq rov 10 trenrtiv xqr 6tt oe 24 dlpeq ;rerd q 6roxo-
ni rnq e(coorrlporrxrlg xuxAoqopiog q 6pooqpr6rl-
ro rou ACE enov6oxeror oe rpuoroioytxd en(ne6o.
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Serum Angiotensin - converting enzyme activity
d u ri ng card iopu I m onary bypass

J.Dahabreh, C,Gratziou, J.Bel len is,
A. Papapaschali, A.Michalis, N. Siafakas

SUMMARY

.. The. activity ol Angiotensin.Converting Enzyme (ACE) in serum was investigated during car.
diopulmonary bypass in order to evaluate the production of ACE in the pulmonlry cireulation in
human subjects. We studied 12 patients, Twoman.5 men, mean age4g.5+12years(x+SD)
who underwent open heart surgery (Group A) and 15 patient's who un-derwent choiocystLctomy
(Group B).

The mean preoperative value of ACE in Group A was 7.3 + 3.43 u/ml and 10 min alter the ini-
tiation_o1 extra.corporeal oxygenation decreased to 3.96 + 3.16u/ml. (p < 0.025).

ACE was reduced during the cardiopulmonary bypass but increased and did not dilfer from
the properative value (p 0.2) 24h postoperatively. The effect of general anaesthesia on ACE ac-
tivity was studied in Group B during cholocystectomy when ACE (9.92 + 5.94) did not change si.
gnifiantly (p>0.475).

The results ol this study showed that the lungs produce at least 50Yo ol the enzyme that
was measured in the peripheral blood, the half life of the ACE was less than 10 min ani the ge.
neral anaesthesia did not aflect its activity.

INTRODUCTION

The Angiotensin-Converting Enzyme is an impor-
tant enzyme of the Renin-Angiotensiri system. This
enzyme converts inactive angiotensin I to vaso-
constrictor angiotensin ll which plays a very signifi-
cant role in the regulation of blood pressure.1,2

ln addition, ACE inactivates bradykinin.3 The main
source of the enzyme are the endothelial cells of the
capillaries of the pulmonary circulation.4 lt is known,
that ACE is produced in smaller quantities by the en-
dothelial cell of the capillary of other organs but its
activity is rather local.5,6

Thus, the main conVertion of angiotensin I to
angiotensin ll takes place in the pulmonary circula-
tion as the blood passes through the pulmonary
capillary bed.7 The above knowledge comes mainly
from studies in experimental animals and very litile is
know in human subjects.

The aim of this study was to confirm that as in
animals the main source of ACE in humans is also the
lung.

Therefore, the activity of ACE was studied in pa-
tients who underwent oper heart surgery during car-
diopulmonary bypass.

Departments ol Thoracic Medicine,
Thoracic and Ca rdiovascular Surgery,
Evangelismos Hospital
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MATERIALAND METHODS

The activlty of ACE was measured in 12 patients
who underwent open heart surgery during extra cor-
poreal oxygenation (Group A), 7 females and 5 males.
The age range was trom 27 to 66 years and the mean
was 49.5 112 years. Five patients suffered from cor-
onary insufficiency (subgroup A1) and 7 from valve
disease (subgroup A2): 4 mitral stenosis, 2 mixed
valve disease (mitral-aortic) and 1 aorf ic stenosis.

The enzyme was measured at:l. 24h prooperativety (- 2ah)
ll. 10 min after sternotomy (- 10 min)
lll. 10 min after the initiation of the extra-corporeal

oxygenation (ECO) (+ 10 min).
|V.30 min after the ECO (+ 30 min).
V. 10 min after teh termination of ECO with the pa_

tient connected to a ventilator (end).
Vl.24h postoperatively with the patient breathing

spontaneously (+24h).

ln addition ACE was measured in 15 patients who
underwent cholocystectomy under general anaesthe-
sia (Group B),24h properatively, during the operation
and 24h postoperat ively.

The ACE activity was measured by the Cushman
and Cheung method modified by Lieberman.s,e The
method is phasmatophotometric and the activity of



the ACE in serum (SACE) is expressed in
(u/ml).

As units of SACE activity were defined the nmol of
hippuric acid produced in one minute form one ml
histiditoleucine in constant conditions.

For statistical analysis the Student's t-test was us-
ed.

RESULTS

The results of the measurements of SACE in the pa-

tients who underwent open heart surgery (Group A)

are presented in Table l.
The mean values + one standard deviation of SACE

measured at the times studied are presented in Figure
1.
The mean value of SACE in Group A,24h preoperative-
ly was 7.30 + 3.43 u/ml (x + SD).

The mean preoperative value of SACE in subgroup
41 (coronary insufficiency) was 6.88 + 4'43 u/ml and
in subgroup A2 (valve diseases) was 8.04 + 4.43 u/ml.
There was no significant difference between the
mean values of SACE (p>0.05) in the two subgroups
(A1 - Az). The mean value of SACE 10 min after ster-
notomy was 7.82 * 2.41 u/ml and did not differ from
the mean preoperative value (p>0.30). The mean value
of SACE 10 min, 30 min after the initiation of the extra
corporeal oxygenation (lll, lV) as well as, 10 min after
the termination of the bypass were signif icantly lower
than the preoperative mean value (p<0.025, p<0.0005,

X0.025 respectivelly) (Table l).

There was no significant difference between the
mean values of SACE measured at time lll lV, V. The
reduction of the value of SACE was approximately
half of the preoperative value (Figure 1). The mean
value of SACE 24h after the operation was 9.08 + 3.3
u/ml and did not differ from the preoperative value
(p>0.2).

The valves of SACE in Group B are presented in
Table ll. The mean preoperative value of the patients
who underwent. cholocystectomy was 9.92 + 5.99
u/ml, during the operation 9.83 + 6.01 u/ml and 24h

after 9.10 + 2.92 u/ml and are presented in Figure 2.
These three mean values did not differ significantly
(p>0.47, p>0.3).

DISCUSSION

This study showed that there was a significant
reduction in ACE activity by bypassing the pulmonary
ci rcu lation duri ng extra-corporeal oxygenation.

Our results are in agreement with those studies
reported in animals or in vitro suggesting that the

lI: ACE in Cholocystectomy

A/A Before time During time After time
( + 24h)

10.25

c?4
1

,
5
i
5

6

1
8

9

( - 24h) (Oh)

4.97 10.32

14.06 17.32

21Ag

1cts:

608

26.39

1150

12.25

6.53

1206

12J4
12.73

5.09 17.78

7.98 17.71

1331 5/O

6.15

11.r0

9.1312.57 9.09

10 7.72 6.04 6.64

11 3.09 3.57 5.63

12 3.48 1.31 8.70

13 3.29 6.38 7.00

14 14.15 11.29 12.24

15 1 1.89 10.06 12.45

16 6.47 2.79 3.33

X

+sD
9.92
5.99

9.83
6.01

9.10
2.92

p* >0.475 > 0.30

Table l: ACE in Cardiopulmonary Bypass.

A/A I (- 24h) ll (- 10min) lll (S 10min) lV ( + 30min) V (end) Vt ( + 24h)

7.26 9.31 6.34 4.49 4.51

10.85 '10.14 1.87 7.89 12.6

7.63 7.20 8.19 2.02 5.54 6.41

4. 8.06 9.28 4.17 6.51 4.64 8.70

5.76 9.14 0.28 4.36 8.50

oa7 7.54 5.27 5.16 8.58 5.85

3.25 3.63 0.60 1.20 10.66

5.46 4.58 0.41 5.27 8.96

13.55 9.03 9.03 6.00 3.96 6.68

10 1.23 5.76 1.50 4.49

11 9.89 11.97 0.73 11.98

12 6.79 5.39 1.68 2.99 2.O2 3.50

x
+SD

7.30
3.43

7.82
2.41

3.96
3.16

3.36
2.80

4.45
2.11

9.0&
3.45

p* > 0.30 <0.025 < 0.005 < 0.025 > 0.20
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SACE
U/ml

, -21 h , ,10, lo' 30" , 10, .21 h ,

Before During After
BYPASS

TIME
Figwe l:

Mean value + one SD- of Serum Angiotensin Converting
Elzym.e actiiity (sAcE) before, airing iia-after car.
diopulmonary bypass.

SACE
U/ml
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- This is in agreement with similar studies showing a
fast and significant drop-of -the ACE activity during
cardiopu I monary bypass.z,t+,t5

T't1e study of Faymonville et alla showed that SACE
activity was reduced 24h postoperatively but our
study with a greater number of patients showed that
ACE activity was identical to the preoperative value
24h aller the operation.

All our patients, 24 h postoperatively, were discon-
nected from the ventilator without hypoxaemia and
none was suffering from respiratory failure.

The results reported by Liebler et all5 are in agree-
ment with our results with respect to SACE avtivity 24
h after the operation.

The signif icant reduction observed 10 min after the
beginning of cardiopulmonary bypass could be ex-
plained by a half life of ACE shorter than 10 min.
Liebler et al in a similar stydy, estimated that the half
life of ACE was smaller than 5 min.15 This is in agree-
ment with our results (10 min).

The finding that the reduction of SACE during
extra-corporeal oxygenation was about 50% of the
preooperative value, and the abrupt reduction (10 min)
could be explained by the signiflcant contribution of
ACE from other or$ans. But another possible explana-
tion could be that ACE is still produced by the lungs
perfused from the bronchial arteries. To verify thil-se
possibilities further studies should be carried out to
investigate the role of bronchial circulation on ACE
production during cardiopulmonary bypass.

Another parameter affecting the ACE activity dur-
ing cardiopulmonary bypass was the increase of the
total amount of blood circulating in the patient and
the equipment.

Corring and Liebler in a recent study reported a
method for the evaluation of the reduction of SACE
due to the hemodilution effect of the eytra-corpdreal
oxygenation system.

ln our study, the effect of the hemodilution was not
studied since the purpose was to investigate the ab-
solute values of SACE during the operation and the
effect of its reduction on the circulation.

The effect of general enaesthesia on ACE activity
was also studied in the group of patients that under-
went cholocystectomy. lt was shown that no signifi-
cant change occurred during operation or 24h
postoperatively. These rdsults are in agreement with
those reported by Claremont and Branthwaite.lT

ln conclusion this stydy showed that at least 50%
of ACE is produced in the pulmonary circulation. The
half life of the enzyme was shorter than 10 min and
that 24h postoperatively the SACE activity was iden-
tical to the preoperative value.

PRo'oP"'"tion Posr-

TIME
Figure ll:

Mean value a one SD 9l_Serym Angiotensin Converting
Enzyme activity (SACE) bef ore, during and alter
cholocystectomy.

main site.o{ fCE production is the pulmonary cir_
culation.5,1l'12't3 16" resuits showed thit tnere was no
differertce between the pre-operative mean values of
the coronary patients and those suffering from valve
dise.ases. We compared these two subgioups of pa-
tients in order to evaluate the possible ettect of ine
different haemodynamics on the ACE production,
especially on those who had valve diseases.

The significant reduction of ACE acilvity was
detected 10 min after the initiation of the pulmonary
bypass until 10 min after the end of ihe extra-
corporeal oxygenation

The activity of the enzyme during the operation was
reduced approximately to the 50% 

'of 
the pre-

operative value, (Fig 1).
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Human immunodeficiency virus and the lung
spec ialis f

J .V.Cottins
Five hundred years after syphilis was introduced to

travellers from the old World to the New we are again
seeing the cjevastating effects of the introductionbf a
new infectious disease into a susceptible population.
ln the five years since the f irst case of Acquired lm-
mune Def iciency Syndrome (AIDS) was reported in the
United States, in May 1981, the Human lmmunodefi-
ciency Virus (HlV) has spread to infect over one
million people in the United States and 20.000 in the
United Kingdom.l,2 That AIDS is a new disease to
Western populations is shown by the absence of
specific antibodies to HIV in serum stored from drug
addicts before 1981. lt seems likellT that it originated
in rural communities in Central Africa where reports
of "Slim Desease" ante - date the first known cases
outside Africa, and where there is a high prevalence
of HIV antibody-positive individuals. lnfection with
the virus persists for life; distinction between those
groups at risk and those who are safe is becoming in-
creasingly irrelevant as the ratio of affected males to
females gradually approachs unity and a new genera-
tion of children is appearlng who have congenitally
acquired infection. With no prospect for either a vac-
cine or a cure we are faced with a global epidemic of
tragic proportions. Whereas experience with the
disease is currently limited to only a few centres in a
few countries, the sheer number of infected . in-
dividuals will very soon make HIV infection a fact of
everyday life for the medical profession worldwide.

Of those patients with HIV infection who have gone
on to develop AIDS the large majority present iniiiatty
with symptoms of pulmonary disease attributable
mainly to infection with oportunist organisms but
also to Kaposi's sarcoma. ln the UniteO States
Pneumocystis carinii pneumonia accounts for up to
80% of all the pulmonary disease in AIDS victims2
and the increasing sensitivity of sputum induction

P.J.V. H anson
techniques in f inding this organism has greaily reduc-
ed the indications for bronchoscopy in the US centres
which is now only performed in a minority of patients.
Experience in Great Britain and Europe has been dif-
ferent and pneumocystis pneumonia has accounted
for only a minority of opportunist pneumonias in Euro-
pean patients with AIDS and a wirla range of other
organisms have been implicated.l,3

These differences between countries may reflect
the relative sizes of the subgroups making up dif-
ferent AIDS populations.

Cytomegalovirus and Kaposi's sarcoma, for exam-
ple, are found more frequenily in the United Kingdom
where the AIDS population comprises mainly
homosexuals than in the United States where there is
a greater proportion of intravenous drug abusers. ln
Europe we cannot extrapolate direcily f rom ex-
perience with opportunist pneumonias in the United
States. Bronchoscopy cannot be abandoned ih favour
of less invasive techniques such as sputum induction
which in the United Kingdom has proved unhelpful. lt
has been suggessted that a trial of therapy chosen on
clinical grounds is a suitable alternative to
establishing the diagnosis by fibreoptic bron-
choscopy before treatment.a This is unacceptable due
to the wide range of organisms involved and the fre-
quency with which they co-exist as multiple infec-
tions in the lung. lt is impossible to differentiate
reliably on clinical and radiographc criteria between
dif ferent opportunist pneumonias and between
pneumonias and Kaposi's sarcoma. Furthermore, in
those HIV positive patients presenting for the first
time with respiratory symptoms it is important to
identify the cause with certainty to establish whether
or not the patient has AIDS. This distinction between
HIV infection and the full syndrome of AIDS is clearly
of great prognostic importance to the patient. There
are those who have adopted a nihilistic attitude to
these patients because 80% can be expected to die
within 36 months of diagnosis;they claim that in-
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vasive investigations are not justified in view of the
risks to medical staff. Such an attitude seems un_justified as beneficial treatment is already available
for certain pathogens and the prognosis can be im_
proved, albeit modesily, in some patients. The pro_
gress made in research in the last five years into this
complex disease is unprecedented and more effective
treatment to improve immunocompetence and to
combat opportunist infections may very soon be
available. lt is mandatory to continue to-investigate
and treat AIDS patients.in the hope that life ma! be
prolonged sufficienily for new drugs for combating
the disease to become available. The frequency and
severity of lung infections and the need for invasive
lung investigations such as bronchoscopy will in-
evitably place these patients in the provlnce of chest
medicine. The hazards involved in managing these pa-
tients and the risks of cross infection are oiparticular
interest to lung specialists.

The vast majority of HIV infections to date have oc-
curred through sexual contact. ln contrast to the
United States and Europe where male homosexuality
is the dominant, mode of sexual transmission, in
Africa the sex ratio is equal and the pattern of HIV in-
fection is similar to that found in other veneral
diseases.s The virus has been isolated from most
human body fluids including blood, saliva, semen,6
tears,T breast milk,8 cervical and vaginal secietionse,io
but its infectivity is low.11 There have been no
reported cases of infection occuring through mucosal
surfaces in the eyes, mouth or nose or by droplet in-
halation. There gave been only three reported cases
worldwide of HIV infection occurring in health care
workers solely in the course of their occupation and
all three resulted from accidental percutaneous in-
oculation with HIV contaminated needles.12,13,14 This
is reassuring for health care workers but further
studies are needed before droplet contamination of
mucosa and skin can be considered harmless.
Research is also overdue into the fundamental pro-
blem of cross-infection arising from instruments such
as endoscopes and bronchoscopes used in the in-
vesti'gation and treatment of HIV infected patients. lt
is not known whether the virus can be isolated from
those instruments after use and they must be con-
sidered a potential source of cross-infection both bet-
ween patients and from patients to staff. Thus the
practical problems presented by HIV infection are
similar to those caused by the less lethal but much
more infectious Hepatitis B virus.

Possible strategies available for prevention of
cross-infection of HIV to health care workers, include
the following:
'1 . Selective screening of individuals judged to be

potential carriers of HlV.
2. Universal screening of all patients who undergo

hospital treatment or investigation.
3. The adoption of infection control measures stiff

enough to prevent cross-infection for all hospital
patients and staff.

The first policy requires medical and paramedical
staff to recognise " high risk,, patients from clinical
and social clues and to apply containment measures
over and above those applied to other patients judged
to be non-infected. Six groups are currenily con-

sidered to be "gigh risk,,: those with knowh or
suspected AIDS or persistent generalized lym-
phadenopathy; homosexuals and bisexualb; in.
travenous drug abusers; haemophiliacs and those
receiving blood concentrates; those who have been
resident in central Africa in the past five years, and
sexual partners or children of the above. Most doctors
are disinclined to enquire of patients sexual habits
and there is a tendency for ambiguous and untruthful
answers to be given. Since the period of incubation
between inoculation and the developments of HIV an-
tibodies is up to ten weeks there is a real risk that in-
dividuals may be shown to be negative on testing for
HIV antibodies and yet be harbouring the virus.
Similarly a small but important minority of HIV in-
fected patients may remain persistenily
seronegatine.ls Thus health care workers and
laboratory staff, while taking special precautions for
known "high risk" specimens, may run, the risk of in-
fection due to the passage of routine specimens
through unsafe procedures unrecognised. These
shortcomings could be resolved by the adoption of
the second policy, namely universal screening of all
hospital patients. Such a programme would remove
the problem of human error in identifying high risk pa_
tients but would not resolve the issue of the patient
who is infectious at the time of screening but found to
be antibody negative. Screening all hospital patients
would accentuate the legal, social and psychological
problems that arise with HIV screening. ln the United
Kingdom, at least, there are no firm legal precedents
to guide doctors in their decisions whether to inform
patients that they are to be screened for HIV antibody
and about the disclosure or concealment of the infoi-
mation obtained. Considerable mental and emotional
problems and even suicide have ensued after the
disclosure of positive antibody test results.
The prognosis associated with the asymptomatic car-
rier state is not known but in the United Kingdom,
such individuals have experienced diff iculty in o-btain_
ing life insurance and loans for house purchase.
Others have lost their friends and jobs. and have
become socially isolated. Because of the unsatisfac-
tory results of both the former policies we suggest the
adoption of the third policy. We believe that the cen-
trai role of screening should be reduced to a specific
role in organ transplantation, blood, plasma and
semen donation, and possibly for selected groups
wuch as dialysis p,atients and high risk ante-natal pa-
tients.r6

Those infection control practices considered
necessary for HIV positive individuals should be
adopted for all hospital patients. The increase in HIV
infections requires a re-examination of current stan_
dards of infection control in hospital to raise them to
a level high enough to prevent the spread of any infec-
tion between patients and from patients to staff. HIV
like other members of the retroviridae is easily
destroyed by heat and disinfectants. Thus
hypochlorit, glutaraldehyde, or 70g alcohol for 30
minutes will destroy HIV and Hepatitis B virus.

lnstruments such as fibrescopes if thoroughly
cleaned first and then soaked for 60 minutes in 2%
freshly activated glutaraldehyde will be freed of HlV,
Hepatitis B and Mycobacteria.17,18 There is no
justification for using bronchoscopes or endoscopes
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"dedicated" for HIV positive patients alone. Bron-
choscopists and their assistants should wear gloves
for all patients because tiny skin abrasions can pro-
videa potential site for entry or transmission of infec-
tion. Staff should wear gowns to remind them to
maintain good standards of hygiene, the bron-
choscopist and assistants should wear masks and
comfortable close fitting eye protection to prevent
mucosal inoculation and all detritus, such as swabs
and syringes, arising from bronchoscopy and similar
procedures should be treated as a potential sources
of infection and should be disposed of in sealed bags
for incineration. All specimens should be handled in
transport and in laboratories as a potential infection
hazard. The flagging of samples with biohazard
stickers which attributes to unlabelled specimens a
degree of safety that they may not have would be
rendered unnecessary. lndeed the increasing need for
these labels with the advent of HIV infections has
lessened their impact and usefulness.

The minimum level of laboratory safety for all
samples must be determined and abopted universal-
ly. lt may be that routine laboratory procedures will
yet prove adequate to contain all likely pathogens.
Contaminated work surfaces should always be
disinfected in 2ok glutaraldehyde or bleach diluted to
10%. Wearing gloves is advisable for all procedures
in which arteries, veins or capillaries are punctured in
any patient and the disposal of linen should be in
sealed bags.

By adopting these simple measures in all patients
subjected to investigations or treatment in hospital,
without relying on serological screening or clinical
judgement, transmission of potentially dangerous
pathogens will be prevented without any compromise
in the standards of care offered to any patient.

nNEyMaN Teixoq 1o, T6Uoq 1oC, lo,Atoi - Zenr64pptoi 1gO7

10. Wovsy, C., Cohen, J., Hauer, L.8., et al.: lsolation of AIDS
associated retrovirus from genital secretions of women
with antibodies to the virus. Lancef 1986: i:527-529.

11. Fridland, G.H., Saltzman, B.R., Rogers, M.F., et al.: Lack
of transmission of HIV infection of household contacts
of patients with AIDS or AIDS related complex with oral
candidiasis. N. Engt. J. Med. 1986; 3't4:344-349.

12. Editorial: Needle stick transmission of HTLV|ll from a pa-
tient infected in Africa. Lancet 1984; ii:1376-1377.

13.Stricof, R.L., Morse, D.L.: HTLV|lI/LAV seroconversion
following a deep intramuscular needlestick injury. N.
Engl. J. Med. 1986; 314:11 15.

14. Oksenhendler, E., Harlic, M., Le Roux, J., Rabian, C.,
Clauvel, J.P.: HIV infection with seroconversion after a
superficiaI needlestick injury to the finger. N. Engt. J.
Med. 1986;315:582.

15. Kaplan, J.E., Sprira, T.J., Fedrino, p.N., Warfield, D.T.,
Fihsbein, D.B.: HTLVlllviraemia in homosexual men with
generalized lymphadenopathy. N. Engl. J. Med. lggb;
312i1572-1573.

16. Miller, D., Jeffries, D.J., Green, J., Willie Harris, J.R., pin-
ching, A.J.: HTLV|ll: should screening ever be routine?
Br. Med. J. 1986; 292: 941-3.

17.Ayliffe, G.A.J., Coates, D., Hoffman, p.N.: Chemicat
disinfection in hospitals (Public Health Laboratory Ser-
vice, London), 1984.

18.Frazer, J.H., Donald, K.J.: Proceedings of the lnterna-
tional Conference on Acquired lmmunodeficiency Syn-
drome (AIDS). Med. J. Austrat.1985; Vot j43 No 1 p 31-34.

REFERENCES
1. Public Health Service Laboratories: Communicable

Disease Surveillance Centre - Unpublished data. Oc-
tober,1986.

2.Weekly Supreillance Beport, AIDS Activity Unit, Centres
for Disease Control, U.S. Department of Health and
Human Services. October, 1986.

3.Warrer, J.B., Shaw, H.J., Weber, J.N., Holt, D.A., Keal,
E.E., Pinching, A.J.: Role of fibreoptic bronchoscopy in
management of pneumonia in acquired immune def icien_
cy syndrome. B. M.J. 1985; 291 :101 2-1013.

4.Pozniak, A.L., Tung, K.T., Swinburn, G.R., Tovey, S., Sem-
ple, S.J.G., Johnson, N.McL.: Ctinical and bronchoscopic
diagnosis of suspected pneumonia related to AIDS.
B. M. J. 1 986; 293:7 97 -799.

5. Biggar, J.: The AIDS problem in Africa. Lancet t9g6; i:
79-82.

6. Curren, J.W., Morgan, W.H., Hardy, A.M., et al.: The
epidemiology of AIDS. The current status and future pro-
spects. Science 1985; 229:135-157.

7. Fujikawa, L.S., Satahuddin, S.2., pailebtine, A.G., et at.:
lsolation of human T-lymphotopic virus type 3 from the
tears of a patient with acquired immunodeficiency syn-
drome. Lancet 1985; ii:S29-530.

8. Thiry, L., Sprecher-Goldberger, S., Jonckheep, T., et at.:
lsolation of AIDS virus from cell free breast milk from 3
healthy virus carriers. Lancet 1985;ii:g91-g92.

9. Vogt, M.W., Witt, D.J., Craven, D.E., et al.: lsolation of HIV
from cervical secretions of women at risk of AIDS.
Lan cet 1986; i:525-527.

30 NNEYMON



O av1pune{oq 6q enkr1rnq avooonoqnx1q
avendpKetaq Kat o ftveupovoAoyoq

J .V .Co I lin s, P.J.V., Hanson

Eewox6oto Xp6vro on6 r6re nou r1 o0<prtrtg geto66-
-0r1re yto npdrq Oopd on6 tov floAr6 K6ogo, Btr6nou-
ge ndtrt orlpepo qv epqdvton ptoq V6oq trotpttir6oug
v6oou, nou e(ontrd:vetot poy6o(q oe 6vo euo[o0r1to
ntrn0uoU6.

Irq 6rdpxero rov n6vte erdlv qn6 rov Mdio rou
1981 nou 6ytve 11 np<ilrr1 ep<pdvtoq tou luv6p6gou E'
nixtrlrqg AvoooAoytxrlg Avendpxetog, (Acquired lm-
minodeficiency Syndrome, AIDS) ottg Hvop6veg Ilo-
trrre(eg AUeprxnq o ovOpci:netog l69 Avooonotrlttxr'1q
Avendpxetog (Human lmmudef iciency Virus, HIV) 6Xet

e[on)roOei oflUepo oe neptoo6tepouq qn6 6vo exo-
roprp0pro ovOpdxoug oug H.l-1.A. xot 20.000 oro Hvto-

;r6vo Boo[Aeto.
'Otr to AIDS e(vot gto v6o v6oog nou npoopd)r)ret

roug Auttxotig l-llq0uopo0g qg l-qg, onodetxv0erot
qn6 ro yeyov6g 6rt ro et6trd ovttocilgoro tou toO 6ev
ovrXve00rlxov oe op6 voprogovtitv nou e[Xe lqq0e(
xqiaruvrnpn0e( nptv on6 to 1981 . Oo(vetot nt0ov6v 6'
il o 169 nporoeuQov(ooqxe oe npolr6yoveq QuASq rnq
Kevrptrqg Aqprrrlg, 6nou neptotottrd tqg "Koxexrt-
rrlg N6oou, ooQ6q npoundpXouv tov npciltrrlv YVto-
otdlv neptntriloerrlv AIDS ext6g AQptxrlg, xot 6nou 11

ouXv6rqro Qop6tov ge 0ertxd ovttotill.toto orov t6 tou
I0v6pouou e(vot peydtrr1.

H tro(UoEn on6 tov 16 6topxe[ 6ro piou. H 6tdrptorl
ovdgeoo oe o;rddeg xtv60vou Kot ooQol6v ntrr1Ou-

o;ni:v yivetot o)\o6vo t<ot nt6 o66vot1, evcil nopdtrtrr1-
trq rot n ox6on ovdpeoo oe dvdpeg xot yuvo[xeg ota-
6roxd re[vet npoq rnv govd6o. Tour6Xpovo Uto Kot'
'vo0pyro yevtd not6rd:v Ue ouYYev6q AIDS 6Xet opli-
oer vo epqovi(erot. Xop(q npoonuxrl Yrq eU96trto n
pr(rxn 0eponeio, ovrtpetorn((oupe ;lto noyr6o;tto ert-
6nU(o Ue tpoyt169 6tootdoetg.

Av xot 1 eprnetp[o Ue rnv v6oo neptop((etot orlpepo
oe geprxd ;t6vo xdvrpo optop6vrrlv ltoptilv, o ou(ov6-
;revog opt0p6g rov rpouogdr<ov 0o rdvet o0vropo
Io(Uco€n ue HIV ;tto voootroytxtl ovr6rlro ouv6e6ep6'
vr1 1re qv xo0qgeptvq torptxrl nporrtxrl oe 6tro tov 16'
ouo.

'Ooor oo0eve(g pre tro(proEn on6 HIV 6Xouv egQov(-
oer AIDS, orqv nLetov6rrltd toug nopouotd(ouv opxt-
xd oU pnrco po (eu Kotp tqKti:v, nveu povtxtiv trot pttbf ecov

n odpxtol.to Caposi.

Irrg HI'lA 11 nveupov(o on6 Pneumocystis Carinii o'
novtdrot oto 80% tou ouv6trou rtov xpouopdrov
AIDS xot r1 ouveXog getrrto0pevn teXvtxq otqv ovG

Xveuon rou opYovtol.to0 outo0 orq nrUe^,o 6Xet or;-

liovtrxd etrqild)oet trg ev6e(fetq Yrq BpoYxoox6nrlorl
bro Ueydtro torptxd x6vrpo. H dtoyv<oortxrl ourrl re-

Xvrxn onUepo eQopU6(etot ;t6vo oe ptxp6 noooor6
opprbottov.

H egnetp(o 6ptog oqv MeVdtrn Bpenov(o Kot ornv
Eupdrnn elvot 6to<[opertrrj. Ee out6g ttg neptoX6g 11

nveupov(o on6 Pneumocystis Carinii onovrdtot oe pt-

xp6repq ovol,oy(o ueuxotptox<bv, trotpril{eolv oe op--

p'cirorouq ;re AIDS, nou ouvqOoq npoopdtrtrovtot on6
1.uo peydtrrl notx ttrio ueu xot ptoxcilvD nvEU Uovtxti:v trot-

udrEeov.l'3' 
Aut6g or 6toQop6g geto!0 xpardlv e(vot nt0ov6v vo

ovrovor)\o0v 6toQopettx6g ovotroy[eg rorv unoogd-
6cov nou onoreAo0v tov xotd t6noug ouvo)rtx6 nArl-
0uo;r6 opptilottov ge AIDS.

Cytomegalovirus xot Kaposi's sarcoma, nopode(y'
prorog Xdprv, Bpioxerot nt6 ouXvd oqv MeydArl Bpet-
rov(o, 6nou entrpotei, o ntrq0uo;169 tcov oppcilorov o'
n6 opoqu)r6Qttroug evtil ortg H.n.A. undpXet UevoAti-
reprl ovo)royio voPxoPovcilv.

'Erot enextdoetq ouUflepoopdtr.ov oXettxd Ue rtq
(euKorproKdqD fiveuUovtr6q trorucilEetg 6ev e[vot eQt'
xr6g ;rero(0 Eupdrnnq xot H.[,l.A. H BpoyXoox6nloq
6ev prnopei vo xotopyl0e( on6 trlv entxpdrqorl rov et'
6rxcirv rexvtxcirv yto e[6toon ntu6Atov, 6e6og6vou 6tt
out6g 6ev 6Xouv ono6etX0e( t6to[tepo Xpqotpeg oto
Hvropevo Boo(Iero. 'E1et npotoOe( 6poqa pto 6oxt1.to-

orrx4 0epone(o, nou oe xAtvtxrl pdor1, pnope( vq noi-
[er p6tro evotr],oxrtxrlg ]r0onq otq 6toyvtoottrrl npo-
oSyyrorl Ttrrv nveu povtxtbv "euxot ptorcilv, trotpti:[eu:v
Xopig rqv ppoyXoox6nrlorl. Aur6 96poto 6ev y[verot
ono6irr6, iOvto rnS uevdtrqq notxtA[og opyovtoptbv
Kor rnq ouXv6rqrog nou ouro( ouvundplouv ortg 6td-

Oopeg reuxotptox6gr nveu[ovtx6q. Aot;tcir[etg' E(vot o-
60vorov vo oqp((et xove[g rrlv 6roQoptxrl 6toyvttrott-
xfl rov neuxotptoxtilv, Aot;ttb{eov oe xAtvtrd r1 oxttvo-
troyrxd rptrflpto g6vo.

Ar6Un neptoo6repo, orouq opptitotoug ge Oertxd
ovtrorill.roto HIV nou nporonopouotd(ovtot Ue ouU-
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nr6goro 0rt6 To ovonveuortK6, e(vot onopo(tr1to vo
nroronot{oer xove(g ge oxpfBeto rrlv otr(o Yto vo ent-
peBordloer n 6Xt Tnv 6rdyv<r:oq rqg v6oou tou AIDS.

Aurl 11 6rdxptorl ovdgeoo oe ontr{ Ao(UoEn qn6
HIV xot ntrflpoug ouv6p6pou AIDS, e[vot peyd],qg
npoyvoorrKftq oE(oq yto rov dppcr:oto.

YndpXouv 969qro exe(vot nou n6n 6Xouv utoOetrl-
oer Uro grlDevrotrxrl dnoql4 yto ovttgerci:ntor1 outtbv
uov oppcilottov 6e6opt6vou 6rt to 80% 0o 6Xouv xoro-
lrlfer nprv on6 36 Unveg on6 rrlv dtdyvtoorl. Ynootl-
p((eror, 6ntrudn, 6rt entOettx6g telvt169 6nog rl.Bpoy-
Xoor6nqoq 6ev eivot evdedety;t6veg oe 16oo xoxrlg
np6yvtr:or1q oppdrotoug, yrot( ontrd xot pt6vo er06-
rouv ro rotprr6 npooontx6 oe x[v6uvo. Mto rdtoto ro-
no06rr1oq qo(vetot UdtrAov oorl ptrrrl, 6e6'opr6vou 6tt
r'1611 undplouv opxerd onoretreopottxd Oeponeurtxd
oXrlproro yro toptoptivoug no0oy6vouq UtKpoopYovt-
oporSg, xor 11 np6yvcooq pnopei vo peAttco0e( toutrdXt-
orov oe geprxorig oppti:oroug. H np6o6og nou 6ytve
ro reAeuro(o n6vte 1p6vto oe ourl tq o0gnAoxq v6oo
e(vor dveu npor;you;t6vou Kot gnope( oUvtogo vo trpo-
r0qer prio nto onoreAeoporrxrl 0epone[o 6oov oQopd
16oo rqv petrticoon rou ovooonotqttro0 ouorlporog,
6oo xot rqv rotonoA6Unon rov (euKotptoxcbv, nvtu-
povrr6v trorStrirfeov.

Eivor unoXpeottx6, trotn6v vo ouveX[ooupe t1v 6-
peuVo r<or 0epone[o tcov opptilorrov pe AIDS, pe rnv
etrni6o 6rr e[vor 6uvor6v vo entteuX0eI xdnoto nopd-
roon rnq (olr1g toug ;r6Xpr trlv eUQdvton v6cov 0epo-
neurrxtilv olrlgdrov nto ofioreleoportxcbv.

H ouXv6trlto xor popOtnro rov nveupovtxtiv l,ot-
pcilfeov, xo0cilg xot q ovdyx4 et6trcilv 6toyvtoottrtbv
relvtxci.lv, 6nolg 11 ppoyXoox6nloq, tono0ero0v toug
oppriloroug Ue AIDS oto nAoioto tnq o[YXpovnq
nveu;rovotroVioq. To etdtxd npoptrnUoto nou 6qgtoup-
ye[ 11 ovttgetdlntorl our6v rov oppcilot<ov xoOtilg xoL

ot r[v6uvoL on6 pretd6oon rnq troiUcoEnq xord tlv
6rdpreto rrlg 0epone(og onotetroUv ovttre[gevo tdto(-
repou ev6roQCpovroq'yto tqv llveuprovotroyio.

H ouvrptnrtxrl ntreroqrlq(o trorpcilfeov on6 HIV ;t5-
1pr orlprepo eUQov(Eerot petd on6 oefouoi'txtl enoQn.
Ie ovriOeorl pe ttg H.l-1.A. Kot rrlv Eupcilnrl 6nou 4 ov-
6prxri o;roquAoQtA(o e(vot o entrpor6otepog tp6nog
oe[ouotrrxrlg prerddooqg otqv AQprr<r1 6ev undpXet
droQopd ovdgeoo oto 60o Qtitro r<oL 11 ovol,oyio tro(-

Uo[nq pe HIV eivot (6to ge exe(vr1 Trou orovrdrot oro
otri.o AQpo6ioto Noo11-toto.

O 169 6Xer onogovtrl0e( on6 ro neptoo6repo uypd
tou ovOptintvou o<bporoq 6nlo6n, t-o olpto, ro nr[e-
tro, ro on6pgo6, to 6dxpuo7, to yotroE, ro 6xxpt;.to tou
rpoXritrou rnq Uritpoq Kot rou x6trnous'10 oLtrd 1 trot'
uoy6voq 6pdon rou roU qo[vetot vo e(vot ptrpr1.11 Aev
6Xouv pr61pr or1;repo ovoqepOe( neptotottxd troiptco-

[r1g nou pero660qre on6 rtg entQdveteg ttov Btrevvo-
y6vcov rtov goruirv, rou ot6;totog, tqg p6rrlg, { on6 et-
onvorl oroyov16[rov.

'EXouv neprypqQel on6 6tro tov x6ogo pt6vo tpetg
neprntcboerg ),o(gco[r1g HIV oe npootortt<6 voooxo'
geiolv nou ono660r1<ov onorLetottxd oe enoyyetrpo-
trxori( A6youg Kot ot rpetq 6pcog, ouv6prloov petd on6
ruxoio 6ro6epptx6 evoQ0otrprLo;r6 rou ro[ pe trro]'u-
ogevrl Betr6vo. 

12'13'14

Aur6 e[vo-t xor'opXrjv evOoppuvttr6 yto to npooto-
ntx6 rcov Nooot<ogedlv otrtr' oncoo6rlnore entBdAtretot
neproo6reprl 6peuvo p6xptq 6rou 11 p6Auvorl to:v
pl,ewoy6vtov Kot rou 66pprorog 0eo:pn0e( optottt<d o-

FIoBrtS.
'Epeuvo entpdi,Aetot ox6prq rot y0pto on6 to 0epe-
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Arcil6eq (nqUo qg dtoonopdg tou to0 pe epyotreio
nou Xpnorgonororivtot yto dtoyvtoottxo0g xot Oepo-
neurrxo0g oxonoUg oe protruop6vouq on6 HIV uppci:-
orouq. Aev e(vot ox6pr'1 yv<oor6 edv o t6g pnope[ vo o-
nopov<oOe( on6 outd ro epyoLe[o gerd on6 t6roto
Xpnon, np6net 6;t<og vo Oecopo0vtot oov duvrlttxrl o-
669 6rotroipro[r1g t6oo on6 dpptr:oto oe dppcooto 6oo
xor qn6 dppooro oro flpooofitx6. To npoxttxd npo-
ptr4proto 6ntrqdn, TIou nqpouotd(ovtot on6 ),oi1.tto[r1
pre HIV e(vor 6goto pe exefvo nou nporol,o0vrot on6
rov fuy6tepo 0ovorqQ6po otrAd notrri neptoo6tepo
trorgoy6vo t6 rrlg rlnot[ttdog B.

Irporlyrx6g nou 6Xouv npotoOe( yto neptopto;t6
qg 6roonopdq tnq Aoigro(r1g on6 HIV oto totptx6 rot
vooqtreurtr6 npooorntx6 e(vot ot e(qg:

1. E4trexrrr6q 6treyxoq r<ov opptirotov nou oroO;ti-
(ovrot 6rr e(vot qope(g rou to0.

2. I-evtx6g 6treVXoq 6trov rtov opptilottr.lv TIou uno-
Bdl,trovtor oe evdovoooxopetox6 6treyXo 11.0epo-

ne(o.
3. H ono6o1r1 ouoqpcirv g6rpov e)'6yXou tttv iotptil-

{ecov rbote vo eprno6[(etor 11 6topr6truvoq on6 rov
16 oe 6Ao ro npooortt<6 xoL 6troug roug opptil-
orouq rou Noooxope(ou.

H np<irrq torttxt| npouno06tet 6rt to totptt<6 Kot no-
poiorptx6 npooont16 rou Noooxopre(ou 61et rr1 6uvo-
r6tqro vo ctvclYv@p((et toug opptioroug our.frlAotj t<tv'

60vou, ge xptulpto rtrtvtt<d Ko[ KotvovtKd, 6tot cilote
vo eoopU6(et ouotqpd pr6tpo 6nou lpetd(etot xot 11-

nr6repo oe opd6eg opptitorcov nou otoOpti(ovtoL 6rt
6ev 61ouv pol,uvOe(.

'E[r1 efvot ot o;rd6eg nou orlpepo Oecopotlvtot "uQ1-
l,o0 rrv60vou,:
o. Erefvor ge yvootd 0nonto AIDS n en(govr1 lep-

QoOevondeeto.
p. Ouo0u^6Qr^or xor AuoiQutroL.
y. Nopxollove(g nou xdvouv ev6oqtr6pto Xpnon

Qop;tdxtov.
6. Atpoppoqttrtxo( xot yevtxd getoyyt(6pevot dppto-

oTot.
e. 'Ooot 51ouv xototxrloet ottlv Kevtptxrl AQptxrl ro

teAeuto(o n6vre XP6vto.
nr. Ot oefouoAtt<o[ otivtpo<[ot Kot ro nqt6td 6trtov

tov nopd ndv<o.

Or neptoo6repot ytotpo( onoQe0youv vo epcototjv
toug opprilorouq Yto ttgoefouol,trdg toug ouvrl0eteg
evtil on6 rrlv dtrtrq preprd undpXet 6vtovrl rdol yto o-
ooQeiq roL ovoxptpe(g onovtr]oetg. Ae6o;t6vou 6rt 11

6rdpxero entirooqg UeroE0 evoqOotrgtogo0 rot ovd-
nru[r'1g trov OetLxcilv HIV ovttotoptdttov pnopei vo Q0d-
oer ;161pr rtg 66ro eB6oUd6eq, unopXer npoyprotrr<69
x(v6uvog 6tr xdnotot e[ero(6prevot e(voL 6uvot6v vo
sgQovi(ouv opvlrrxrl opoovr[6poon Yto HIV otrtrd o"
noro6rlnote vo e[voL qopeig. Ax6pro neptoo6tepo np6-
fitr vo tovto0e[ 6tt ptto prtrprl otrAd onou6o(o petov6"
rlto ooOevci:v goAuog6vcov ge HIV e(vot 6uvot6v vo
nopou5vouv g6vr;ro opvrlrtxo[ 6oov oqopd rnv oxert-
xr1 opoovti6poorl.l5'Etot ro totptx6 r<ot nopoiorptx6
npooarntr6 tov xi,tvtxci:v Kot rtov epyootqp[ov evdr
0o no(pvet et6tt<d g6rpo yto 6e(y;roto on6 yvcooto0g
uutf.rrlLori xtv60vou, opptitotoug 0o emiOerot otov r(v-
6uvo ;r6l,uvo4g on6 rrlv xo04preptvrl Xpnon 6ety;td-
rcov pout(vog nou 6ev 6Xouv ovoyvtoptoOe( oov ent-
xiv6uvo.

Aurd 6tro 0o ;rnoporjoov vo qnoQeuX0o0v Ue ono-
6oXr1 qg 6eUrepqg notrtttxrlg 64Io61 rou yevtxo0 e-

tr6yXou 6trcov trov opptilorov rou Nooorope(ou.



'Evo rrlroro np6ypol-r1lo 0o onopdr<puvr ro np6plq-
Uo rou ovOptintvou Ad0oug 6oov oqopd orrlv crvo-
yvtilptotl rorv opptrrotov (uqJnAo0 xtv60vou" oAtrd 6ev
0o 6l,uve ro np6ptrq;ro rcov oppri:mov nou e[vor peto-
6orrxo[ otrtrd epqov((ouv opvrlrrxrl opoovr[6poon rn
orrygq rou eA5yXou.

'Evog yevtx6g 6treyXog 6Acov ttov oppcborov 0o evi-
oXue, B6poro, ro volrrxd, r<orvrovrKd Kor rluxoloyrKd
npoptrrlporo nou ouv66ovror Ue rnv go(rxrl ovrrger6-
rrorl rou ro0 oe peydAeg oUd6eq rou ntrr1Ouogoti.

Iro Hvropr6vo Boo[],ero, routrdXtorov, 6ev undp-,
Xouv ouornp6g npodroypoq6q nou vo xoreuOOvouv
to ytorp6 oXerrxd Ue rnv evqp5porotl q 6Xt rrov opp6-
orrov 6rr np6rerror vo unoptrq0o0v oe 6treyXo yto ov-
rrocirlloto HIV xo0dlq Kor rnv ru16v onoxdluqJn n o-
n6xpur.!4 rcov onorel,eopdtco.v. 'E1ouv 6e neptypo<pei
o{rooqpre(toro rlruXtxd Kol ouyKrvnoror<d npoBtr4poro,
ox6gr1 Kor ouroKrov(eg gerd on6 rrlv onoxdlur|4 Oetr-
rcbv onorei,eopdtcov yro ovrrodtptoro HlV. H np6yvco-
orl rtr-lv oougflrogortxcilv Qop6rov 6ev e[vor ox6ptrl
yv<r:orr1 oro Hvropr6vo Booi^ero, oi,i,d rriroro dto;ro 5-

Xouv ovrrUeron[oer 6uoxol,ieg orlv on6xrrlon ooQd-
leLoq (conq 11 oq 1oprlyr1o1 6ove(ov yro oyopd onr-
rro0. 'Ai,Aor 6Xouv Xdoer roug QiAoug rouq, rnv epyo-
oio roug r<or 6Xouv onogovcoOe( xorvtovrxd. Ener64
Aotn6v xor q 6e0rep4 notrtrtxrl rp(veror Url rKovoflotn-
rrxr1, 6ncog xor q np6rq, rtg 6Xou;re onopp(Qer Kor oKo-
trou0oripre r4v rpirrl.

flrore0oupe 6rr o xevrprx6g p6trog rou yevrxoU e-.
tr6yXou 0o 6npene vo ileptopro0e( g6vo otrlv noAU et-
6rr<r1 nep[nroorl rtov ;reroproolerioecov opydvov, orrl
6dlpqo4 o(gorog, ntrdoporog, on6pgorog, xot nt0o-
v6v oe oUd6eq 6no:g or unopotrl6gevor oe otpro6tdtru-
on n ot uqJnAoU xrv60vou veoy6vvrlror oo0eve[g.16 Mto
r6roro nporrrxrl 6oov oQopd orov 6AeyXo Oetrxtilv
HIV o16gov, 0o 6npene vo uroOer40e( yro 6ioug toug
oppciloroug yevrrd.

H o0[non rcov HIV trorprcil[eov entpdtrAet enovef6-
roorl ralv rpeX6vrolv yro 6treyXo rov voooKogeroxtirv
trorpuil[eov Kor vo ro ovepdoer oe en[ne6o 16oo uQl-
46, rilore npoyporrxd vo epno6[oer 14 6roonopd xd0e
Aoigro[4q gero(0 oppciotcov ror on6 opprilotoug oro
npooonrx6.

O 169 HlV,6n<og rdOe t6rorog r<oroorp6qeror e0xo-
Ao pe rqv Oep9614ro Kor ro ovLo4nrrxd. 'Etot to uno-
1i,copro0Xo, 11 ytroutopoA6eii6q 11 6rotrrj;roto otrr<o6-
trr1g 70% yro 30 trenrd xoroorp6qouv rov HIV r<oOci:g
Kor rov 16 rqg qnor(ndog B.

MrlXovrlgoro 6ncog e0ropnro ppoyXoox6nto, edv
np6ro xoOoptoOo0v ro),d ror xor6nrv puOro0oriv yto
60 Aenro oe vox6 6toAugo 2% yAouropotr6e[i649 ei-
vor eAeriOepo rou HlV, rou tori qg qnor(rrdog B xot
rov 6ro<p6prr:v UrKpopyovrol.rtilv.lT'18 Aev undpXet tro-
yrxrl or4 Xprlorgono(r1or; Bpoyloor<on(cov r1 ev6ooro-
n(cov "et6rxcirvD Kor U6vo yto oppciloroug pe 0ertxd ov-
trorirgoro HlV. Or BpoyXoox6nor Kor or Bot10o( toug
np6ner vo <popo0v ydvrro oe rdOe nepfnroorl yror( o-
x6;ro xor pro 1-uxpr1 oprXrl oro 66ppo gnope( vo qnore-
A6oer n0trq ero66ou yro prerd6ooq r4g loi;uoEnq. To
npooonrx6 np5ner vo Qopder er6rK69 pntro0(eg nou
vo 0upr[(ouv 6rr npdner vo trlpo0vror erdrr6g ouv04-
xeg uyrerv4g evcil o ppoyXoor6nog ror or po40o( rou
np6net vo Qoporiv en[oqg prdoxeg ror opxerd dvero
rotrqg eqopgoy4g npoororeurtxd rtov gotrcirv, nou vo
epno6[(ouv rov evoq0o],;uo;r6 oroug ptrevvoy6voug,
evcl 6tro ro dXprloro utrrxd xor ot or3ptyyeg rTou flpo-
5pXovror on6 BpoyXoox6nrlorl np6net vo ovttperorn[-

(ovror oov nr0ov6g eor[eg g6truvorlg xot 0q np6ner vo
onogoxprivovror oe oqpoyropr6voug odxxouq yro o-
nooreIpcoor1.

'OAo ro 6e(y;roro UeroQ6povror oro epyoorlpro pe
npoooXrl oov duvorrlg nny6q g6truvo4g. H o{povorl
tov deryprdto:v ourci:v pe er6rrd outox6irlto Trou ou-
r6goro ro 0eropotjv oov Arycirepo enrx[v6uvo xdnoro
dtrAo deiyproro np5ner vo oropprQ0e[ oov pn ovqy-
xo(o. l-'lpoy1-rorrrd, 4 ou[ov6gevr1 Xpnon rov et6rxcirv
evde((eov Ue rnv epQdvron rov trorp<irfecov on6 HlV,
61er ooqd:g gerci:oer 14 Xprlorpr6rnro Kor qv o11loo(o
roug. To etrdXroro 6pto epyooqptoxrlg ooQdleroq
yro 6tro ro 6e[yporo np6ner vo y(vouv ono6exrd 6re-
0vrirg.

E(voL nr0ov6v 6u no),tr6q epyoornpror5g 6todrxo-
o[eg pour[vog 0o onoderX0orjv ox6;ro xor our6g 6rr
nepr6Xouv 6Arrlv rrov er6dlv'roug no0oy6voug opyovr-
o1-rorig.

EnrQdvereg epyoo(og nou rlp0ov oe eno<pr1 Ue rov
dpptr:oto np6neL vq qnoorerpcbvovror ndvrore pe 2oh
ytroutopotrdeUdn n i,euxovrrr6 oe 6rdi,u1-ro 10%. l-dv-
rro ouvrorcbvror oe xdOe 6ro6txooiq 6nou nopoKev-
rotjvror opt4p[eg, QA6peq 11 rprXoerdrl oe xd0e dppro-
oro Kqr to oxdOopro n ro e(6n nou npoopi(ovrcu yr.o
Koroorpoon np6net vo oqpoy((ovror oe er6rxo0g
odxxoug.

Me. onodoXq ourov rcov pep<irv oe xd0e dppcooro
nou unopdAi,eror oe 6AeyXo r1 Oepone(o oro NoooKo-
pe(o, ltop(g xove(g vo egnrore0eror r.g opotroyrx6g e-
(etdoerg pout(vog q rrlv xtrrvrr<r1 otdOptoq rou oppri:-
orou 4 rqv gerd6oo4 6uvqrtxdlv enrx(v6uvcov opyovr-
o1.ui:v 0o epno6to0e( Xalp(q xoppio unoX6p4or; oro
standards rqg qpovri6oq nou rpooQ6pouUe orov dp-
pooro.
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l7 ep(ntaon aftoorn pctroq nve0 pova

Z.cDpeyxoyAou, A.Pdnr4, A.TEdprln, O.Avayvutorono1Aou,
Z. Kaneravdaq

1. r:TOPIKO

flp6xettot yto yuvo[xo qtrrxiog 50 er<irv nou ov6qe-
pe nuper6 (6ro9 40' C) pe piyq on6 20r1g6pou, e<pt6pcil-

oerq Kor nucb6n on6XpeUr{.rn. H ooOevnq ovltpetconf-
oOr1xe Ue nopevreptxn Xopiynol Xqpeto0eporeurl-
ro0 oxeudoUoroq Xop(q 69o9 vo noporrlprlOe( oUre
nrtirorl tou nuperoU o0re 0rpeorl roJV ouUflr@;tdtcov
tr1g, on6 rov 0epdnovto torp6 tou rope(ou qg. A6yto
rlg enr;-rovflg rov oupflrtoptdttov rrlg npoo1trOe orqv
xtrrvrxrl Uoq yro 6treyXo xot 0epone(o.

Ato1.ttx6 avapv4ottxd
I'lavrpep6v4, Xtop(q not6td, ooXoAeirot Ut ro otKto-

xd. 6ev xonv((er, o6re n(vet. Avoq6pet on6 veopdg 1'
trrx(og ou1v6g trorpdl[etg rou ovqflvtuottxo0 fiou Xo-
poxrrlpio04xov xotd xotpo0g oov efdpoetg lp6vtog
ppoylitr6og. l-ootpextopn npo 12et(og.

2. OY:IKH E=ETA:H

H ooOev1g e(Xe xor4 0p6Qn (Fdpoq a3 kg) Kor npo-
oxopr(oOqxe oe notr0 poperd rordoroorl, Ue uqrnl6 nu-
pet6 (39,4' C). l-lopouo(o(e Al-l = 90/70 mm Hg xor
125 oq/Aen. xor 30 ovonv/lenr6.

An6 to ovonveuorrK6 oriorfipro. a. Entoxontxd: Ko-
04trooq rou crprorrpo0 q;rr0copor[ou, roXrjnvoro.
P. tUnLaQnrtxd; Eforpdvron roJV Qovnr. 6ovrloeorv
orrlv oproreprl nveugovrxrl pdoq. y. Enupouottxd:
A;tpA0tqto ornv oprorep{ nveupovrx4 pdo1. 6. Axpo-
oottxd: Eidrr<ooq Avonveuorrxo0 q.,lgup[oUoroq
ornv op. Bdoq ror oporo[ uypoi p6yXor ornv (6ro ne-
proxi.

An6 ro un6trorno ouorrl;-roro 6ev noporrlpn0nxe
6r6yxtr:or1 leUqq66vcov, onAdXvtov r1 orr6rlnote noOo-
troyrx6 n)\qv qq ouAqg rrlq yoorpeKropnq xor rlnrou
ouoroi rxori quoflgorog orrlv eorfo oxpodoeog r4g o-
oprnq.

3. flAPAKAINIKE: KAI EPIA:THPIAKE: E=ETA:El:
f-evtxrl o(prorog. Hl - 33,2o/o, Hb = 10,6 gr% Aeuxd

- 19.700 xxX (l-1 = 83, M = 4, A - 6, Pop6. - 7),
T.K.E. - 130 Xrtr/rirpo.

ErKavo 7

Oup(o = 0,21 mg 70, IdrXoPo = 0,66 mg 0/0, Kpeort-
v[vn - 1,1mgoh, K+ - 4meq/lt, Na = 134 meq/lt, O],t-
x6 Aefxopto = 6,09ro/o (nrlAixo 0,6), SGOT - 20 lU,
SGPT = 17 lU, Xotrepu0ptvrl = 0,5 mg7o, Atrxotrtr4
OooQordon - 17,5 pov. KA, l-evrxrl oripov K0 (E.8.
1010) HBsAg (-), Mantoux{Oertxr1 12 XtAtootd), Kotr-
trt6pyero nru6trtov yro xotvd prtxp6pto (- ). AnIn eE6-

rooq nru6trtov yro B - Koch xor xol,trt6pyeto (- ), Kut-
ropoAoytxrl et6rooq ntu6Atov (-).

Axr/Qio orilpoxog: Etx. 1.Noooxop eio Noo1ltdruv @tit poxog A|tlvtbv
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4. ANATNO:H AKTINOTPAOIA: OOPAKA

Avo;roroyevfq ox(oon opror. xdtto nveupovrxoU ne-
6(ou pe Unop[q udpoeprKoU enrn66ou ew6g ourrlg
rot dvooq rou o0ororXou qpr6rogpdypqroq. AooQo-
noir;or1 rnq nopuQnq rou qp.nUrdroqpdy;rorog.

5. AIAOOPOAIATNO:TIKH AI:TA
\A nQo p t xf1 6 t dy v u o4 nve u p ov t x o 0 an o o t1 p arc q,)

1. An6 ercpdQqo4:o. Kotoordoerq Ue eflrlpeoo;r6vo e.
n(ne6o ouve[6r1o49, B. Atrxootrrog6q, y. Koxrl trerroup-
y(o rou Adpuyyo (puond0ero, ovoroOqo[o), 6. An6-
Qpoqn rou orooqdyou, e. En(povor 6geror, or. Bpoy"
XeKroo(eq, (. Ao(pro[q rou or6porog r1 ttov ropoppr-
vtav.2. An6 Bpoyytx1 andQpol4; o. BpoyX. xopx(vto-
pro, B. =6vo oril1.ro. 3. llveupov[a an6 Zraqd,6xoxxo f1

KAepnodAAa. 4.'Oyxoq, (BpoyX. xapx(vapa). 5. Ilveu-
povrx4 ep|oAi: o. Enrp6Auvorl flveugovrKoU eUQpd-
xtou, .B. Eropotrn ;rol,uop6vou ui,txo0 on6 dtrAo o1-
ge(o. 6. 'AtrAo o[rro: o. TpoUpo, p. AgorBo6tx6 on6otq-
uo.

6. NPOTEINOMENH AIATNO:TIKH NPO>NEAA:H

1. Alovtxrl ToyoypaQia Odpaxo: 'Ynop(r1 eKrero-
pr6vqg oreAexroo(og rou oprorepo0 xdrro nveuUovr-
ro0 ne6[ou Ue BpoVX6Vpog;.ro evrdg ourrlg. l-ldXuvor1
otiororXou rg{porog rou une(ordro xor undp[q gt-
rpflg noo6rltog uypo0 ew6g ouro0. To opr,;rep6 rlpr-
6rdQpoypa egqovi(eror oe ov6repo 0rfrog on6 ro 0u-
orotroyrx6. Aev noporrl prl 0r1 xov 6 royxco 1-ulvor trepqo-
66veg. Ardrooq rou orooqdyou ;r61pr rlg xopdrooroo-
OqoLrnq yov(og.

2. Axttvoypop[a ooopdyou pe AqQ1 oruaypdQrT-
o4q, (Etx6vo 2/; l-loporqpe(ror entrorvrov[o oroorpdyou
perd rou oprorepof oreleXro[ou Bp6y1ou, xord r4v
6xquol ouro0.

3. Bpoyyoox6n4o4: O plevvoy6vog on6 rqv eioo6o
rou oprorepo0 orel.eXto[ou e[vor otdqgorcil64q Kqr e-

[6pu0pog 3,5 cm, nep[nou on6 rrlv r0pto rp6nr6o,
oro on[o0ro ro(Xco1.ro rou op. oreLe'1ro(ou noporrlpe(-
ror 4 0nop[r1 gtxporj olpoyVri6oug n6pou.

Etxdvo 2
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Etx6vo 3

4. BpoyxoypoQtu (Etx6vo 3/; Ixroypdenon xorl,6-
rrlroq nou enrxorvove[ Ue rov rdrco iopo(o Kor ovu.-
ororle( orov Kopueoio rou xdrco troBo0 'oprorepd.
BpoyXerroo[eg rou op. xdrrrt troporj. Aev oKtoypoee[-
ror o onpoyy66nq n6pog.

7. TEnIKH AIAFNQIH: BpoyXootooqoyrx6 oup(yyro
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8.:YZHTH:H

To oup[yyro UeroE[ rou orooQdyou Kot trov Bp6y-
Xolv gnopei vo e(vor ouyyevrl, rpoul.rorrxd, Qleypov6-
6q rl veontroogortxd.l To ouyyevrl oup(yyto nou ouvu-
ndpXouv pre orprlo(o tou otoorpdyou nopouotd(ovtot
ge 6poporrxfl erx6vo oq ppeqtxrl r1trtx[o, on6te t(0e-
ror Kor n 6rdWtooi toug. H orooqoytKll orpnoio Ue n
Xop(q rpoxeroorooqoyrK6 oup(yyto e(vot l.tto.epBpuo-
Aoyrxrl 6roropoXtl nou ouprBoiver peto[0 3qg xot 6119

e96oUd6oq trlg ev6opr'ltprog (orlg.2 To oup(yyto Xtrl-
pig orpqoio e(vot nro flnro orrg exdqtrcloerg rouq Kot
or oo0eve(g pnopei vo Q0doouv oqv evrltrtxo (toi
nprv ovoyvoprote( 1 nd0qofl roug, t6(trlg 6e 6tov o
npoopd\tr6gevoq 9p6VXog eivot rgqgortx6g xot 6Xt
xtlprog.

H ouVyevnq Q0on ev6q ouptyy(ou pnope[ vo ullore-
0e( ov 6ev undpxouv evde([erg np6oqorqg n notrotdq
Qleygovnq y0po on6 to orlpoyycil6eg ot6gto, e(re ou-
vo6o( 6royxrop6vor Aeprqo66veg.3 To ouyyev6g oup(Y-
yro ondvto prnopei vo 6cboet ougntcill-toto oqv evrll,t-
xo (<r:r1, xor q ort(o outt'1g rqg xoouot5plor1g 6Xet ne-
prypoQei nog e[vor rlnopouo(o uroq ueu9pdvqg 96oo
orov n6po, flou orn ouv6Xeto prlyvutot.a

To enixtqto oup[yyro peto(ti rou otooqdyou Kot
rou rpoxeroppoyXrxori 66vdpou e(vot ouyxptttxo
ondvto, nopd 11 otevrl ovotogtxrl oX6ol ovdpeoo o'
out6g rrg 6opr6g.5 To en(xrqro ppoyXootooQoYtKq ou-
piyyro oulvd npoxotrorivtot on6 veonl,oollottxd vo-
orlgoro. To ;rq veonAoogottxd oup(yyto e[vot trty6te-
po oulvd xor 6tloxoAo otrl 6rdyvcooq, t6[cog 6tov o-

Qeil,ovror oe QAeyUov66etg no0floerg rou peooOcopo-
x(ou. A[rooqpe(coro ou[r1p6vqg ouXv6trlrog e(vot to
oup(yyro rpouprorrxrlg otrtoAoy(og, r6irog outd nou
nporol,o0vtoL on6 [oqvtxr'1 oupn(eoq rou Otipoxo o-
n6 ro rrp6vL oe rpoXo(o otuXt'lgoro.a

To xoAoq0rl rpoxeroorooqoyrxd oup(yyto gnopef
vo uQ(otovtor yro opKer6 Xpovrx6 6roorrlpo nptv ro-
pouotdoouv ou gntcil goro.

Ie geydtrn e[ dtrlou oerpd neprorottrdlv, 11 6tdp-
Kero rov oupntoptottov xugdvOrlxe on6 6 prlveq dlg 50

Xp6vro U6Xpr vo teOe( 11 6tdyvtr:or1, pe U5oo 6po ro 17
6rn.'

An6 ntreupog ougntcol.tortov, o BnXoS e[voL ndvtote
nop6v, ev6 ouXvd noporrlpe(tot otp6nruo4 (20o/o) rot
nveupov.(o (50%). BnXoS xor o(o0r1;ro ro0oou xord
rnv rorqirooq uyptilv rpo06v (q nopouo[o rpoQnq
oro nrUetro) xdvouv q 6tdyvcooq nrOovr1, qAtrd ro
oUpnropo 6ev noporqpefrot ndvro (65%)evcit ouXvd
orov nopotqpe[ror, e[vor 16oo rlnro nou ;.r6vo ovo6po-
puxd ovoyvcopi(eror. To oup(yyro our6 xoO'eour6 6ev
d[6er quotxd o4pe[o, otrtrd 11 Xp6vro ppoVXrxn onqLtn
Kqr rl nveuUov(rt6o ;rnope[ vo npoxotr6oouv ntrlxrpo-
6oxtu}[o, uypo0q p6yloug orrg pdoerg xor n],euprrr-
xn outrtroVn.

H 6rdyvooq ouvr10<og y(veror pe xordnooq Bop(ou,
6rov Qo[veror ro oxtep6 utrrx6 vo nepvd orov nvefgo-
vo, uno6errv0ovrog rov orlpoyyril6n n6po. H ppoyXo-
ypqQio ondvro ovodeLxv0eL ro oup(yyro oAAd e(vor o-
nopo[rqrr1 yro rov xo0opto;r6 rr;g 6xrooqg rnq ppoy-
Xtxnq pldpnq nou Urope( vo onotre( erro;rr1 rord rrlv
eyle(p4oq. H BpoyXoox6nrloq Kor n orooqoyoox6nrl-
oq xo1-r1,ud Qopd ovo6etxvtiouv rtg on6g rou oupry-
y(ou, nou e(vor ouvrlOog notr0 prr<p6g xor ovoyvrop(-
(ovror pr6vo 6tov or orprpeig 06oerg roug e[vor yvro-
or69.

H nr6 qnoretreoportxrl 0epone(o e(vor q ouyKAeron
tou oupryy(ou Kor exrogrl rou ;r6vrpro xoteotpo;rp6-
vou rgrjgotog rou nve0govo.6 [1porr1.rdtor ox6pr1 xor
onouolo nveupovrxrlq-pAdpns t'1 Ocopoxoroprl on6 rqv
xour;p(oor1 g6oro ppoyXooxon[ou 11 orooqoyoox6-
nrou. Iov onor6l,eopo rnq Xerpoupyrrrlg ovttperdlnt-
orlg noporrfpe[ror (oo1 oe noooor6 8070, onoruX(o
rrlg en6pBoorlq oe floooot6 5o/o xor 0vqt6rrlro oe no-
ooot6 nep(nou 15%o.7
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Alonvon npoodeuttxo errtdetvoltrtevrT, nupercq
Ket 6rriy urq rTveupovond?erc

O. [7 pexardq, K. BaAdx4q, [-. N dxoq,, X. I7 apaoxeudx4 q,,

M,Aopnp6nouAoq

1. t>TOPIKO

t-1opo0oo v6oog: O ooOevrlg, qtrtr(og 65 errilv, 30
nox6ro 6tq, 6r6xoQe to xdnvtol.to npo 12et(og xo0r1-
yrlrrlg oro endyyeA;ro, ovoQ6pet 6tt evd;rtou grlvo
npo rnq etooyroyrlg tou, rltov tel,e(og t<ol,d, 6rov no-
pouo(ooe QpiKto to ono[q unelcilpqoov qv dtrtr4 pt6-

po. Merd 60o U6peq nopouofooe ptrprl 6exottxrl nu,-

perrxt'l x(vqoq 5rog 37,5"C to on6yeupo xot to Bpd6u.
EiXe ox6prq qpixto, o6uvopt[o, prlXo, rot ptrevvdl64

nr0el,o tr(yo oe noo6trlto to onoio ouvel(orlrov yto
triVeq U6peq, 6tov ovoyt<dorrlxe vo ndpet ovttp(coo1.
(Paradroxil 30 gr oUvotro yto 10 U6peq).

Ar6roqre rqv ovttBicool yto 10 pr6peg xot;retd fovo-
nqpe 6o[rruxtr(vrlyto 10 p6peq enetdfl o nuper6g (6tog

37,8"C) xoOrbg Kot ro dtrtro ou;rntdlUoro ouvext(6tov'
Il6vre pr6peg nptv rlv etooytoyrl rou nqpouo[ooe u-

QnA6 nuper6 6cog 39'C Ue QpiKto notrAd nt0eAo ptrev-

vdl6q r<ot FnXo ouveXrl, evcb 11 6ofitxuxtr(vr1 e(Xe orogo-
rrloer. Trlv irtrtrn U6po entox6qrrlxe yrorp6 o onoiog
ouv6ot4oe oKrtvoYpoQio 0cilpoxog. Aev np6trope vo
tqv xdver yLor( 3 p6peq Uerd nopouo[ooe 60onvoLo
ornv eloQpd x6nroorl Uo(i Ue to ovtot6p<rr qvoQep-

06vro oupnrcill.toto. Ato rov A6yo 6e out6 etoqX0rl oe
nveupovotroytxrl r).rvtxr1. A0o U6peq ;retd etorlX0rl
orrlv provd6o evtottxrlg 0epone[og tr6Yco popetdq uro-
[uyovorp(og xot otproQIptov nru6],tov.

Em6vo 1

Movddq Ewanx4g @epdneioq - Zopav6yAero levrx6
NoooxopeIo
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Atolttx6 lotoptxd

1) BpoyXextooieg - nrOovr| ppoyXooxonrx4 6rdyvco-
oq. Tperg Qopdq org6nruoq ptxpd noo6rrlrog, 1971,
1974 ror 1982.

2) EyXe(pqo1 BoupcovoxqA4g npo et6v.

2. OY>IKH E=ETA:H

Avonvo6g 24 to trent6. Iqti[erg 100 ro Aenr6. Aptrl-
ptorl n[eo1 140180 mmHg.

Op6Un rotrr1, 6(.rq pop6rog ndoXovrog, revtptxtl
xudvrrro4, Xpord erttneQux6trov x.q. Ex rou ovofiveu-
oflxori: Mq prouorro( p6yXot orrg pdoetg to:v nveup6-
vrov dprQro Kqr oro ;r5oo nveugovtrd ne6(o. HAotrrrl;t6-
vo ovonveuorrr6 r{t00ptopo.'Erntu[q qgtOtoporio.lv
xor xtvrltrx6rqro 4;rrdroqpoygdrov eAortorg6vq. Y-

no;rBtrr1rrg otrg pdoetg d;rqco r<otd trlv en[xpouor1,
Qtovr[rx6g dovrloerg e^oQp6q ou€nU6veq.

Ex rou r<op6toyyetoro0: Ou66v ro no0otroytr6.
Raynaund 6Xr. Iltrqrrpodortutr(o 6Xt.

'Hnop U6fuq q.,nAoqr1t6. InA4voq oqrnldqnroq.
Er 14g xorA[og: Tfnoto dtrtro no0otroytx6.
Neupol,oyrxrirq x.Q.. neu0o66veq p1 qntroqqto(.

Ouponorrltrr6 Q.Q. AoxruAtx4 e[6toor1 x.Q. xot Muo-
oretrerrx6 K.Q. OQeolpoAoytrrl e{6roor1 x.q.



3. EPI-A:THPIAKEZ E=ETA:EI:

Aeuxd 10.700 (l-'l; 68, A: 20, H: 2, MM: 6) Atporoxpi-
rrlg: 43%. ArponerdtrLo: x.Q. T.K.E.41., l-evrxrl o0p<r:v,
Oupio, I-trux6(r1, Tpovool-rrvdoeq, LDH CPK. Aeuxcil-
poro, yGT, AtrxoArxrl QtooQoroon ror qAexrpoi,0reg
ewog Quorotroyrxrilv op(rov. A6pro ofgorog: Fi0z:0.5
Pa}z'.46 mmHg. PaCOz:33. pH: 7.44. HCOs:22. Xprborl
nru6Lrov rord Gram: A[yo nuooqo[pto, opxetoI orpe-
nt6xoxr<or, triyot 1-rUxqteg xot triyeg voioo6preg. Kotr-
Lr6pyero nru6trrov: QuotoAoytrn XAo:p(6o. Mantoux:

20 mm. (To 1971 t'1tov opvqttxr). Ilt0etro yto B Koch-
dgeoo: rperg qop6g opvqrtxrl. KotrAt6pyeto yto B Ko-
ch: ovop6verot. HtretpoQ6pnon Aeux<rrpdrov: el,o-
Opd ueitoon trlg oABoupivrlq Kot eloQpd o0{r;oq ttlv
A1 , A2, p-oqotprvdlv Kot Y-oQotptvcilv. tUulpoouyxotr-
i,qriveg: opvqtrx6g. KunopoAoytxrl ntu6trtov: 2 <Dop6q

opvqrrxrl. Ra test opvqttx6. Avttnuprlvtxd ovrtodlpto'
to: opvqrrxd. K0nopo A0xou: opvlrrxd. Ax/eg: etr. 1

(1984), etx. 2+3 (erooyoYrlg). Ilotrot6tepo ontr1 ro
1982 nrqv [6ro pe rou 1984.

Etx6vo 2

Etxdva 3
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4. ANATNO:H AKTINOTPAOIA: OOPAKA

Err. 1 (1984) ou{qp6v1 e^oQp6q ppoyXoyyerorrl
oKroQpdQnorl. Etx. 2. (Erooy@Vng): ArdXureg oxrdoerg
xup[rog r<uQeAt6rxoti rUnou, pe tr(yo 6rdpeoo (6rrruo-
(cil64) ororle[o oro ;16oo xor xdro nveupovtxd ne6[o,
Ue fieprQeprK4 evr6nrorl r<up(cog 6e{rd, 6yrog nve0go-
vog preropr6vog etrdXroto. AooQo[o(r1or1 optorepo0
xopdroxori Xeiloug. l-1Utreg nAeup6g g6ye0og xop6tdg
xot geooOropoxiou: x.Q.

5. AIATNO:TIKH NIZTA

1. loyev4g nveupovfo n Uux6nAoopto. 2. HtootvoQtAtKn
nveugovfo. 3. BpoyloruqrefudrK6 xopx(vopo. 4. A69-

Q<tlpo - LlP. 5. OuUor[ooq. 6. Meroorort16 xopx[vtr:1.to.
7. Kotrtroyov6oeLg. 8. Ayyerir16o.

6. NPOTEINOMENE> E=ETA>EI:

1. Avrrocill.roro 6vqvrr rcirv. 2. An6i,urog opt0969 11o-

oLvoQ(Li,rov. 3. Kurropotroyrxrl nru5i,rov. 4. BpoyXo-
ox6n4oq. 5. OPA e(6rooq. 6. Avooooul-rntr6yptoro. 7.
Kpuooqorpiveg.

7. TEAIKH AIATNOZH: BpoyxoKurl.,eirdu<6 r<opr<[v<o-

uo.

8.:YZHTH:H

Irlv nepfntoon Uoq 6Xoupre Svov dpprooto rltrtxiog
65 erdlv, 30 nox6ro 614, o ono[og 6r6xoqe npo 12er[og
Kor rou ono[ou ro ougnrril;roro eivor: nuper6g, 60-
onvoro xor Boperd yevrxrl xordoroorl. Aurd ouvo6eU-
ovror Ue Boperd unoo[uyovorg[o ror 6tdXutq ox(oorl
orrlv oKrrvoypooio oci.)poro. Iov np<irrr1 6rdyvrooq e-
pe(g 0e<oprlooge rrlv drdgeoo nveupov(o-royevrl Aoi-
;r<o[r1, pux6nAoo;ro. Evdvrro o' ourrl rr1 6rdyvcooq r1-

rov o 1-roxprJg Xp6vog e[6At[qg. Itrl 6tdyvtrroq rqg v6-
oou (BpoyXoKUtUeIrdrKo Ca) 0eoprloope evdvtro: 1. r1
oXerrrd otqv(6to 6vop[q xor 2. ro r<0pro o0gnrcollo
(roul,dXtorov opltxd) rov nuper6. Yn6p rqg 6rdyvro-
olg our1g rlrov: 11 oxrtvotroyrxq erx6vo, ro BAevvoo-
poorl-rotlpd nr0eAo ror 11 Bopetd yevrxq rotdoroorl.
H ox6Un vo unrlple v6oog on6 ro 1982 nou ovoqdper
orp6nruo4 xor BpoyXoox6nrloq opv4rtxrl 6ev qo(ve-
ror nr0ovrl. Mro prrprl nr0ov6rqro 0o gnopotioe vo ei-
vor 11 eg<pdvrorl oov Uovnpnq ronrxq ovdnruf4 nou
otrlv ouv6Xero enexroO4xe. I0gqcovq Ue rrl Brptrro-
ypoQio n eE6trr€n rcov povrlpcov 6(<ov oto ppoyXoxu-
rl.,EArdrK6 6Loprei entd 6cog 6ril6exo Xp6vro (Fraser
and Pare).

To voorll.roto flou npoxo],o0v ev6oxurl,relr6tr<4 ot-
;roppoy(o (Good pasture-oyyerltrdeq) 6ev 0o prnopo0-
oov vo onoxLeto0oriv otrtrd ro evdvrto oe ourd e(vor
or pr1 exdrlAciroerg on6 dtrtro 6pyovo (veQpd, 63pUq,
yoorpevrepr16 rAn.).

H nep(nroo4 rnq ncDorvoQrtrrr<r1g nveuprov[og 6ev ei-
vor ntOov4: 1. A6yro <puorotroyrxoti opr0pro0 qcoorvoQ[-
Lotv oe on6truro opr0tr6 xoL 2. pq ovronoxp[oeoq orq
Oepone[o ge uQ4Aeg 66oerg KoprrKoorrpoer6dlv.

To tr6gqcopro xor 11 LIP 6ev 0eorpouvror nr0ovd tr6yco
rou 611 6ev qrnAoQorjvtor Aepqo66veg xor 6ev 6Xoupe
oTorxe(o on6 dtrtro 6txtuoevdo0utrtox6 6pyovo t<ot o-
n6 rrlv oKrrvoypoQio exr6g onovlcov neprnr6oeov.

H Qutrror(<oon n Ueronporono0rlg 5Xet evdvtro otot-
Xe(o ro 6rL o) tr6y<o ppoyxoyevo[rq droonopdg 0o 6:
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rpene oe noooor6 95-99% vo 6<ioer 0errxd nrriel,o
yro I Koch xot p) ouv4Orog <po[veror xor q eor(o - ou-
vnOolq xotA6rrlto, tl 6qgroupye[ rqv orrrvoAoytxr] er-
x6vo .
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Bnxaq, attrt6Qu pra nrleAa
Ku ercponAeupn unep6rccpaverc nvelpovoq

A.Mnaotaq, Z.fouyouAdx4q, K.foupyouArcv4q,, N.BaoAonouAoq,

1. t:TOPIKO

Art(o etooycoynq: otU6<Dupro nt0etro, pnXoq.
floporjoo v6oog: ['lp6xettot Yto dv6pq oo0evrl, 39

1p6vrr:v, t6og ronvtotrl nou npoo6pXetot ottttilpevog
prlXo xot otp6Qupro nt0etro on6 20 nU6peq. 'El'oBe
ovrrBicool xot ppoyXodtoototrttxd, on6te o pnXoq Ue-

rorpdnqre oe nqpqYtrlYtt<6 xot unolcbpqoe. An6 3 11-

pepdrv ex v6ou FnXoS Ue 6uoxepn on6yxpepqn Kot ot-

U6Oupro nrUetro, Dexortxrl nupettx4 x[vqorl nou efo-
xotrou0o0v p6Xpt xot onUepo nou etodyetot oro vooo-
xope(o yro 6trey1o.

Atolttx6 avapv4ottx6; not6tx6g oo06veteg. Ixcotr4-
xoetdextoun. To 1978 qu;rottti:6r19 opOp(ttg rnq opt-
orepdg xord y6vu opOpcooeulg Trou ovrtUercon(or1xe

Xerpoupytxd t<ot oteAd:g OopUoKeurtKd (tpetg ptlveg
orpenroguK(vq .1 gr/qpr. rot enf ortdpttlvo toovto([6r1,
e0ogpout6tr4). Avoq6pet oulvd xpuotroyflptoro rou
ex6rll,cirvovtot ge 60onvoto Kot ouptYU6. Ext6g trotptcil-

fecr:v nopouord(et ouptyg6 rot xotd tov rinvo.'EAxog
polBo0 6o6exo6orr0)rou nou ovttpettonfornKe eITt-

ruX6g pe diotto xot QdPPtoxo.
Otxoyev. avapv7ortKo; o not6pog xot 6vog o6eL-

Q6q 6nooxov on6 nveupovtxrl qupotit:or1.
Iuvrl0eteg rot tp6nog (onq: YevvnOrlre xot rotot-

xe( orov f'letpotd, vouttx6g. Konvtorrlg on6 rli'Lxiog 17

pr6Xpt 29 etdlv, on6te, Ue rnv o0otoorl totpoti xot L6'
yco or<rtvoloytxcilv euprlprdtov on6 tov Otilpot<o xord
rr;v voutol,6ynon, 6tox6lrrtt ro xdnvtol.to.

2. OY:IKH E=ETA:H

Axpooorrxd etonvtuortKo[ xot exnveuortxo[ Uouot-
xoi p6yXor oto 6eft6 pt6oo nveupovtr6 ne6io gnpo-
ord. IoQnq ge(oo4, ;r61pt otyrlg roto t4 Booq, tou o-
vonveu or r Kori {.r r0 u p (oprorog ori ototXo. Irrlv UnIoQn-
oq peltr:o1 xtvqttx6trltog 6e[toti rlprt0coporfou ge too-
rrpeq QovnrtxSg 6ov4oetg dpQto. Itqv en(xpouon u-

nepooQng nveupovtx6g nXoq 6e[td.
Aornd ouotrlporo Koro Q0on.

3. EPTA:THPIAKA EYPHMATA

Hl 46.70/o, Hb: 15.6 gr%, Aeurd 6.200 (lloA. 59%,
Hroo. 370, AeUQ. 38%), PTL166000, TKE 19 mm, IoxX.
otg. 0.92 mg%, Oup(o 0.41 mg%, Xp. QUICK: 12o
(100%), Tpovool.ttvdoetq Kot otrxoAtxrl Qcooqotdoq
QuototroyLx6g. l-evtr<r1 oUpt-lv: Quototroytxrl. Auotpo-
Lrovo ovtry6vo: opvt'1ttx6. l-lrUetro yto B. Koch: opvtl-
ttr<d. KuttopoAoytx6g nru6ltov: x0nopo dtuno on6
QAey;rovr1, oAiyo xtirtopo eK Ttrlv xotror6po.lv ovo-
nveuorrxtiv odcilv, opv4ttx6g yto xoxorlOeto. Mantoux
(2 Uov. PPD RT 23):14 mm. Intpol-t6tpr1o4: FYC:2.75 L
(55.2Yo tqg npoBtreno;r6vr1g), FEVr: '1.8 L,FEVT/
FYCoh:65.4, MMFR: 1.23 L/sec (30.8% trlg npoBLeno-

Uevnq). A6pro oigotog: POz - 74 mmHg, PCOz = 41

mmHg, pH = 7.39 Ax/o Otilpoxog (Etr. 1 rot 2)'

Etxovo 7

9q KArv.Noollteiou Noor1ltorav Otbpoxoq A04vtbv
Etx6vo 2
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4. ANATNO:H AKTINOTPAOIA: OOPAKA

. .Fq9e: unep6roedvero 6e[ro0 nveriprovog Ue novre-
l,tl 6LAergq oyyetoxrilv ypo;rgdrv oro dvro r<or xdror
rptq96pro.6e{rd xor rorvroet6e[g oxrdoetg oro ;r5oo
nveuUo_vrx6 ne6(o. Ip(xpuvorl ;rey60oug rov oyye[cov
14g 6e.{rdg I0AnS. Anorrrovoll6vo ororle(o rqporpo-
Xerord:g 6e[rd.

Profil: enrpeBoro0vror rq onorrrov<r:U6vo ororXe[o
dvcuOev rov nutrcirv. Totvroetdrlg ox(ooq oqv neproX4
rou pr6oou AoBo0.

5. AIAOOPOAIATNO:TIKH NI:TA

1. Z0v6po1to Mac Leod's (erep6nAeupo en[xrqro u-
nonAoorrx6 epe0onUo): un6B qg 6rdyvcooqg e(vor ro
porpoXp6vto roroprx6 xor q prxprl n0trr1. Kord q 6trtrer-
qq etrdtrolonq rou 6yxou rou nve0govo Kor n ox[oor1
ornv neproxrl rou grioou tropo0.

2. Aep66eq, xlorctq, (Bultae) nvehyova: Ynep eivoL
11 unep6toQdvero X<rrp(g vo 6toypdqovror oyye[o xor
xotd e(vor n UrKpn nUl,r1 xor q 6trtrerq4 epeov6v ror-
1<rlprdttov xUOreolv.

3. Ayeveo[a nvepovtx4q apqpioq,: Yn6p e[vor q 1.u-
xpq n0trq, 1 6),trergq neprqeptrtirv oyye(ov r<or xotd 4
eIIer\trn dtrtrrrlv ouyyevdlv 6toropoXcbv, rdLo[repo on6
rqv xop6rd.

4. fiaAad nveupowxrT eUgoAi: Yn6p eivor 11 6AAer-
Qq orroypdQnong nepreeprK6v xAodcov r<or xord 11

6trtrerqq roroprxo0.

5. AnoQpaxru4 BAdBa orov 6efrc x0pto Bp6yyo (a-
dtvuya, Bpoyyoyev1q, xapxivupa, x.A.n.): yn6p e[vor
4 org6nruo4 xoL xord n UrKpn nrltr4, q 6l,i,err.tr4 oxro-
ypdQnonq rov BpoyXooyyerox<ov ypogprdlv. Evovt(ov
t4g 6tdyv<r:olq rou BpoyXoyevo0g Ca eivor ro UoKpo-
Xp6vto roroptx6 xor q 6trAertf4 yevtxcilv oupnrcopdrrr:v.

6. [7veutrtovo9bpaxaq,: Ynrip e(vot 4 6],].erqr1 oxro-
ypdqnonq rov ppoyXooyyerordlv ypo;rpdrv orrlv ne-

Erx. 3. Ax/o oe exnvorl.
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Erx. 4. Inrv0rlpoypdqrlpro oepropro0.

prQ6perq Kor rl Kevrprxrl or[ooq, xord 6e, n 6Atretqrn L-

otoptxo0 o{eiog 6vop[qg xot q o6uvopr(o ovoyvcilpr-
oqg opfcov rou nvetiprovo.

7. Maorexropfi, noAuol.tueA{uq (Atpoefu pecovoq
9uparuxol xot ltutbv titltou). Zlvdpotrto Poland: (Ere-
p6ntreup4 ouyyevqg 6Atrerrpq rov 0copoxrxcilv pucilv
eAAeipproro nAeuptilv), onoxAe(ovror on6 rr1 euorolo-
ytxfl e[6rooq.

6. NPOTEINOMENOI AIAI-NO:TIKOI XEIPI:MOI

1)Axrtvoypoqio 0rirpoxog oe exnvorl.2) Antrrl ropro-
ypoQio 6e€td. 3) InrvoqpoypoonUoro oepro;.rori r<oL

orl.rotoorlg nveug6vcov 4) BpoyXoox6nqor; 5) tUnero-
xrl oyyetoypoQio nveuU6vtov 6) Afovtxrl rouoypoe(o
(CT Oripoxoq).

NOPEIA

1. o/o Ocilpoxog oe exnvor; (Erx. 3): noyi6euoq rou o-
5po orov 6e[16 nveU;rovo rou ono(ou to pr6ye0og 6ev
1.uxpo(ver. >oQnq nopexr6nto4 rou geoo0urpor<iou
npog ro uyr6g.

2. To;roypoQ(o: orrg ropr6g 2-6 ex. 6ev 6ror<piverot
6t6i,ou tropeyxuUo orjre 6pro epquonUorrr<rilv x0ore-
cov. Irrg rop6g 7-13 ex. dtoxp(veroL puxprl neptoXrl ne-
peyXugorog i(yo ndvo on6 rqv 6e[rd n0trr1 pre Lv66r1
ororXe(o. (not6trlro roUoypoe(og: oxtrnprl).



3. Intv0qpoypoQnpqro oeptol-ro0 (Erx. 4) xor or1.ro-
roorlq (Etx. 5) nveug6vrov: oXedov 6ev 6roypogeror o
5e(rog nvetptrtv exr6g on6 gtxprl noponuAo[o nepro-
14. Tour6orlUn epedvron rcrrv 6uo ontvOrlpoypoenUo-
TOV.

4. Bpoyloox6nrloq: ouyxevrprxrl or6vcooq (novco o-
nd 50%) 6Arov trov oporcirv BpoyXov 6e(ro pie 6roro-
poX[ rou oXrlporog Kor rrlq xoreu0uvoecog. BpoyXo-
oxonrx4 egQdvron Xp6vLog p(xvcooqg.

5. CT 0cbpoKoq: eUQion;ro 6eIro0 nve0provog. 'Y-
nop(n nveupovrr<o0 nopeyXuprotog or nsptoll tou
Udoou nveuUovLxo0 ne6(ou 6elto. Aev 6roypoqovtor
ooQn 6pro oep<l6rilv xrjoteotv. Aprorepo xoro quoq
(Etx. 6,7,8).

l.

l.r. 5. InrvOr.'lpoypoqlUo orporoo.r

7 TEAIKH AIAFNQIH: En[xr1r: - :-
<o egQ0orlpo (ouv6p. Mac Le:c s :-:

8 :YZHTH:H

To opXrxo ouprBdv nou xotoAqyrr sE
l'"4ac Leod's e[vor 11 onoepoKrrK- j: _ . ,

nordrxrl qArx(o. Iov oulv6repo c,:.: -. :
$g.tg ovoQeperor 4 Ao(pr<r-rEl eE c6:. : '..
;roLoodqnore otrAog trotp661g t .... l:
rpoxoAei BpoylLo),ir16o, (Bor-i-: I
eropoQqor; udpoyovov0poxc,rvr * .::
oe o0vdpopro Mac Leod's. Erdr<c - :,-t-
ptror oe xAoootxo ouyypoprpolc:'
govcitg noA0 onovto oe ox6of u. t. , ::

H nr0ov6rqro ouv6uool_ro0 ttrrv 60o v6orrlv (<DuUq-
rrdl6erg BIdFeS oe npoundpXov oriv6po;ro Mac Le-
od's) undpXet otrtrd e[vor orotrorrxd oorlprowrl.

A[r6Aoy4 e(vor 4 npooqopd rrlg o[ovrrrlg ropoypcr-
Q(oq ornv ofrotr6yr1or1 rov eUeuonponxci:v BtroFrilv.T

-r-1- o-ro ur.irog rlq rpoXerog. E;rquolpo 6e[ro.

: . - . :.r,r,t,r runo rqv rp6nr6o). E;rq0
'rqrpogpevo (cicatricated) nopdylulio xor e_
orionAeupo. ArotopoX4 opXLrextovrxlg rov

Gron poq oqpoo(o eXer 11 eLAertllr1 o-
/ KUOT8(I)V.

Tov Korefipol-r;r6vo nve0povo on6
E rlopor| <pu1-rot(oor1g (npoo6eurtxn npco-
f,oc. {oporeroll6vq onqLoLono(r1ol, eno-

ulo.lr Kor ov npoepXeror xoroi,qyer
ro BpoyXextooio xor popeto Lvo-

l -r :lv lopQrl 6rqoe-

Elvor qovep6, 6rr npoxerrcL i-*
onovro neprotorrxo, 6r6rL I r(:r.l-
oe nor6Lxrl qArx[o exQpo(eror K] I ,
nvefgovo. Evolonoro0pn rlv c-*]-
otolxo Uoq Foor(oUrvor orrl\' r.:
6evo 6e(to nopqrpqxeroxcbg. t;^. ;: -
toux Kor ro orKoyevetox6 ovo1.-,",-:. "
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per U6vo o pnxovroUoq. :rov Koreorpopp6vo pero-
nootono0q nveUpovo (postprimary - distroyed lung)

ELx. B. Topq 3 ex. uno rrg nrjAeg. AvoAoyrl erxovo pe rqv
npor;yo0pevq.

q n(eoq r<lv neprBpoyXrx6v 11 neprnuhoiov \epqo66-
vrrlv orouq pp6yXoug, nou opropr6veg eop6g ouvo6e0-
erot on6 evdoBpoylrrn BAdFn, pnopei vo npoxotr6oer
on6QpoEn Bp6yXou. To [dro ougBoiver on6 nUov, xo-
reorpotrrg6voug roro0g 11 d0poLotl pi,6vvog, on6re
6eureponoO4g nuoyovog Ao(prco[r1 prnope( vo o6nyn-
oer oe ),oBr6Lor6 r1 AoBo(o Collapse. Anor6l,eotrro 6-
vog rvcorrx6g AoB6g r1 nverigovog pe petogdvo 6yro,
xor noLA5g 0op6q ouvo66 toXunAeup(rrdo. Av np6-
Krrror yro KoreorpoUtlrivo nve0govo on6 ovo(ronrjpco-
or; (Reinfection - destroyer lung) ouvrl0otg ro euprl-
goro e(vor nro evrurooror<d, 6ncog n 6IEn rou Ueoo-
O<opor<[ou flpoq ro nooXov, BpoyXexroo[eg, oroug d-
vro AoBoUg, 6I[11 rrlg 4 r<ov nuicirv npoq tqv rvcrlrtxq
neptoXr; xor ovontrrlpcoporrx6 eUe0onUo orov 11

oroug r<drro AoBo0g.a
To o;16oo9 nro ndv<rt 6e[Xvouv n6oo ondvro npdy-

porr e(vot rl KoroorpoQq rou nveupovrxo0 nopeyX0-
gorog on6 QuUor[toon, oAtr4 on6 rrlv eKreroU6vq (vro-
or1, oAtrd xor ono6errv[er rrgv rKov6rrlro rnq OuUoritrl-
onq vo epqovf(eror Ue Uro ernAqxrrx4 noLxr],[o oxtr-
voLoytxrilv Uope6v, 6ncog elvor xor to ouv6pogo Mac
Leod's, nop' err6g xqr reOo0v ououlp6repor xov6veg
yro rrlv orrroi,oyrxrl 6Ldyvrr:or1 ror opro06rnon rou
oriv6poprou.s
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Kpbetg dlonvo{oq pe rTupero oe via yuva(xa

N. KapBouvoq, l-.Auyeptv6q, B.XaAxtaq, A.Zap@qC.

1. t:TOPtKO

l-uvq(xo 30 ertilv 1.rq xonvlorpro. L6tcottxq uno,\Ar1-
Aog, npooqA0e to Aex6prBpro rou 1985 oto e(coreprxo
rorpe(o orrrcilpevrl xp(oetg 60onvoLog on6 rerpopqvou
ouvo6eu6peveg oflo BnXo Ue opopAevv66rl onoXptU-
rl.,rl Kor nuper6. H oooevqg en[ nA6ov oveqepe qvopt-
[io, e0rotr1 Konoo]1, xoropoArl 6uvdpecov rot 6LoXuro
0copoxrxd oAyrl roro tq 6LdpxeLo rcov eneLood[cov. H

peor; 6rdpxero r<llv xp(oe<ov ov6pXovrov oe 66xo prri-

peg nep(nou, ev6 oro peoodtoorqpqto n oppororf n-
rov oouUnrcoprortxr;. To lenr6prppro rou 1985, <oro rrl
6ropxero ev6g 16rorou eneroo6[ou entox6q0qxe 'lo ro-
xrrxd e[o.lreprxd Lorpe(o Noooxope[ou onou o j goc,-rvo

Ue rnv oxrtvoAoyrxrl 6x0eoq nou e[Xe o'ro lipLo r1q,
Fpe0nxe n0xvroorl unoxAe[6ro opLotepc, le:-cl. L'

6pooq Quprorlvqg 2PPD RT 23 opvririx'r <li r:-iI,l
yro Qul.roroBorrrlp[dro oe opeoeg eEe:cc:.1 ]:. -:.-
xo. Xoprlyq0nKe ovrrQuporrKl aycryn i \- r = ='.'Boe o<oo169 66oe rg rrlv onoIo q oppr-ror- l: :*3:. : -:.
Xpr rnv npoo6Aeuoq rng oe pog {6Lop<e,: : . : . -: 2 5

Unvsq). Aroprxo roroprKo: oAAepyLxn :r',.:.1: C.,. ...
verox6 roroprrd: eAe00epo.

Etxovo 2

3. EPTA:THPIAKA EYPHMATA

Erx6vo 7

2. OY:IKH E=ETA:H
'Aropro oprr;reAeg, Arnroocr_r,r::.,' -

vrl ovonveuortxrl 6uoeop[o. 1ci:.: .-:.
{ov tfirKouptxcitv ovonveuorr(! .

Avon. 25lmin, An 120/80, Oepg 3-
dtonrotrilOqxov oq0ovoL UouotK :
nopotoorl rrlg exnvorlg. H AoLrr- : _

QuoLoAoytxr'1.

-oiuoroq: 
Hl= {91,, Hb = 14,g g/10.0 ml, Aeuxd =0 lgAif =50oh,neue.- 4Oo/o, Haotv.-lo/o, Mey.

_=21,o. Booeoq. = 1%o ArUonerd.l,rO = 250.00d/mm3
E= 5 mm/h SGOT- t4 lU. (e.r.<19), SGPT= ir U.f.
<161. XoAepu0p(vr1 oArxrl = 0,6 mgo/o, otrx. qo:o/or1
4 uov (e.r. ?O-45), Oupio - 0,22 goho(e.r. O,tb_O,SO;,

Lvivq-opou = 0.80 mg% (e.r.0,g0-2), Ca oigorogrng:: (Q.t.8,5-10,5), Ra test (_ ), lgE= iootu.
rlg 8O01. x0rropo i uxou ( - ), ovrrnupqvrxd ovrr_rc { - l. CRP ( - ), nopoorroAoyrxrl xonpdvrr:v

Aer. 85: ELx.1. Togoypo-
x.2.

Atoyvaorrxo Kivrpo IKA lTerpara
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4. ANATNO:H AKTINOTPAOION

Etx6vo 1. (Axr/a Obpoxoq Aex. gS): Avo;roroyevrlg
ox(oo4 (7 x 6cm) oprorepo0 pr6oou nveugovrxo0 ne_
6(ou ouveX6uevn Ue r; o0oroiXrl n0tr4 ;re oooerl 6pro
xor lopoxrflpeq KUqJefu6rxorj t0nou BAdBnS.
Eu6va 2 (Toltoypa@tu Aex.85/; Togrl No g. Enrpe-

poroveror ro KUqJeArdrK6 ororXeio Ue rrlv ovd6er[q ru-
nrxo0 oepoppoyXoypoerlUoroq oro xot<ilrepo Udpoqrqg oxioorlg.

5. AIAOOPOAIATNO:TIKH AI:TA
1. HuowogtArx{ nveugovfo rdtonoOr]q oe 66oeog

aron[aq,: H ooOevflg Uoq orn quorxt'1 tqg e(6roor1 61er
egqovcilg onoQpoKrrKq v6oo rorv nveu;.r6vov. To eU-
prlpo our6 ouv6uo(6gevo Ue ro 6tq^,e(novro oupnrcit-
Uorq, ro roroprx6 otrlepyrx4g prvirr6og xor ro oufrl-
1-uivo rloorv6Qrtro oro o(pro, 1-rog unoXpedrvouv vo ufio-
nreu0o0ge 9poyxrx6 do0;ro. H Unop[4 eneroo6(rr;v
nupero0 xor 11 ovo6erEn KUqJefudrKorj r0nou rqpeyxu-
1-ronxrlg oxioorlg prog odqyo0v or4v ovo(r1rr1or1 6e0re-
prlg v6oou. E(vor yvrrlot6 6rr ororz oo0portx6 ntrqOu-
o;16 ouXvo e;rQovf(ovror rl<rlorvoer},tx6g 6rq0rloeLg
6rog6p<rrv eLdcirv. Yn6p ourqg rrlg 6rdyvoloqg e[vor 11

ellerqJn oupnrogdrov ovdgeoo oro,srtero66rq Kor rl
rotrrl yevrxrl xordoroorl rqg dppcoorrlg. To pr5Xpr rtir-
po 6gorg eupqporo 6ev e(voL enopxrl yto vo reOe( 4
6 rdyvcoo4 rnq n toorvoe Ll, rr<r1 g nveu gov (og, 6e6o pr6vou
orr oronrxd dropto pe doOpro gnoporiv v' ou(rloouv ro
rlrrrorv6Qrl,o roug xoro tr; 6tdpr<ero onotoo6rlnote dL-
Arlg ovonveuorrxrlg vooou nou npoxoie[ rlv nrjxvrrl-
on.

2. Aeurcpona94q 4uotvoerAtx4 nveupov[o oe avrr
Qupatxd Qdppaxo: E(vor yvcoor6 6rt 11 Loovro((6r1 xor
ro PAS e[vor ovdpeoo oro edppoKo nou ev6Xovror
yro nootvoQttrrxeg 6tr10r1oerg. Evovr(ov ourrlg rrlg
oKeqrnq elvor ro yeyov6g orL q dpprr:orq e(1e nIxvroo4
roro rrlv evop(r1 rrlg Oeponeiog.

3. Bpoyyonveupovtx4 oonepy[AAuo4: E(vot 1.rro

UopQn ntltorvoQrlrKqg nveupovloq rou Bpioxeror xor'
e[oXrlv oe oronrro6g oo0;lortxo0g. H oxrrvotroytxrl 6-
1.r<og etx6vo rrlg ooOevo0q droeeper on6 rrg oUoroye-
ve[9, ouvrl0og ou1-rnoyeig, oxrooerg 14g oonepyitr],rrt-
orlq nou oQe(iovror oe ntrrlpotorl ro:v Bp6yX<ov on6
erxp(oerg uQrltrou t[cb6oug. H ppoyXonveupovrrq o-
onepy(i,i rooq noAU ou1vl1 oe oAtro xi [proro e(vor ono-
vro orrl X<ilpo 1-rog.

4. Qultot[uo4; frrlv op1rx1 6tepe0vr1oq,6rov 6tqnL-
otdlOrlxe 11 unorie[6to n0xvutorl, 4 or6r.pq rrlq euUo-
r[<rlorlg nopo rrlv opvrlrLxq Mantoux rlrov outoro op-
xerd Q4trd orrl iioto. Irq 6Lxq pog 691119 petoyev6-
oteprl o[roA6ynon q qu;ror(oor1 0o ;lnopo0oe vo e[4-
yrloer rrlv eLx6vo pr6vo edv 6eXoproorov 6tr 4 oo0evrlg
nqpouo[o(e nopd rr1 oepone(o enL6elvotoq rrlq oKrr-
voAoyLxrlg rrlg eLx6vog xor en6xtooq rqg r<u(.reArdrxorj
rOnou'BIoFnC npoq ro peoo nveupovtx6 ne6(o. MLo
16roLo e[etrLoo6;revn popen qupror[roo4g 0o nepipeve
rove[g vo ouvodeueror on6 evtunotoroxo ouorrlporr-
xo ouprnrcill-roro Kor evr6vcrtg Oetrxo nrueio yro pox(-
Aoug Koch oro dpieoo nopooreUoopro.

5. EnavoAapBav6peveq, nveupov(eq: EnovoLo;rBo-
v6pevo eneroo6Lo xotvcbv prrr<poprordlv nveugovtrirv
gnopotiv vo oupBo0v oe dropro pre npounopxouoo o-
vorogLxri 9Iopn (BpoyXerroo(eg, o66vropro). H oxrtvo-
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Aoytx4 etr6vq ror 11 6AAerQn rponyoriUrvtov ouUnroJ-
ptdttov efvor evovr[ov qut6v rolv 6royvtboeorv.

6. M4 Hodgkin A6yQupa: Mnope[vo eUeovroeei Ue
oxioorl xuqUeAr6rxoti r[nou pe BpoVX6ypoUl.ro. H 06o11
rqg ox[goqg gog epno6i(er vo 6o0ge ocootd rrlv opr-
orep4 nUArl 6oov o<popd rnv 0nop€n r1 pq 6r6yxaroqg
o66vcov. H yevrx4 kotdorooq qg dpproorlg eivor e-
vdvrro o'ourfl q drdyvoorl.

7. Koxxtultdruon rou Wegener: Oo np6ner vo Une[
orrl A.A. Aioro tr6yro rou nupero0 Ko[ rnq or(oo4g nou
6e qoiveror vo oqefietor oe Ao(pro[r1 11 oe ve6n],oogo.
H oxrrvoi,oyrxrl erx6vo 6prrog 6ev efvor runrx4 yro We-
gener Kor Xetnouv or dtrtreg evronloetg (ovtiltepo ovo-
nveuorrx6 Kor veQp6q).

6. NPOTEINOMENOI AIATNO:TIKOI XEIPI:MOI

1. Avo(r1rqo4 nporlyoOprevou oKrrvotroyrxo0 etrey-
1ou (entpeBoub0qre 4 6nop[q UrKpnq 2 x 3cm nuKVo-
rrr4g eor[og unox],ei6ro optorepd, oe 0eor1 doXerrl pe
rr;v v5o nUrvotorl).

2. E[6rooq nru6],rov yro rlcoorv6er],o (oe v<on6 no-
poore0oopro Bp60nr<ov 15-20 rloorv6erlo K.o.fl.).

3. Xprilo4 nru6Lcov xqrd Gram (6ev pp601xov noOo-
y6vor l.rrxpoopyovroproi).

4. E(6roor1 nru6l,crlv yro oonripyrtrtro (opv4rrxq).
5. Opoovr(6poon yro oon6pyttrAo (opvqurrl).
6. Intpoperpnon npo xor gerd BpoyXo6toorotrn

(6ev 6ytve oto E.l. tr6yo rrlg unoqr(oq qg eu;.rot(<oor1g,
opy6repo enLBeBorcb0qKe onrpoUerprxd 4 6rdyvrllor1
rrlq ovoorpenrrlg onoQpo[4 g).

7. EnovdtrrlQn rnq 6epproovr[dpoonq eugorivlq
2PPD RT 23 (opvr'1rrxr1).

8. BpoyXoox6n4orl ;re ppoyXor<uqreA16rKn 6rnAuor1,
trr1q1 detypdrov {.rrp<rpog yro B. Koch, ;uixr'1req, KUr-

ropoi,oyLxq.

NOPEIA NO:OY

H dpp<oou1 opvrl0rlxe etooycrty4 oro Noo/pe(o xor
ovrLperconio0qxe on6 E.l. pe tab. Me0ul,npe6vt(oA6:
vrlq rtrtv 16m9, ;.rro nUepno(oq yro l.lro g6oUo6o perd
ro n6pog rr;g ono[og n oKrrvoypoQio e6poKo nrov
opvrltrxrl (Erx. 3). Iro oqpe(o our6 6rox6nnKe n ovrr-
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0uUqrlKn oyoJyn Kqr rl Koprr<6v4 npoo6eurrxd.
H dpprooq nop6gerve qouUflrtrrUorrrrj yro 60o Url-

veq Kor eTrqveuoov[oor;xe ge v6o enero66ro 6rj-
orvoroq, oupry1.ro0, prlXo xot pe nop6goro rog dvro o-
xpooorrxd eup1poro Kor I oKrrvoypoQ(o rqg (Erx. 4)

Etx6vo 4
eUQdvroe nol,ionLeg oooQoq oQopr(oUevsq KULlrAr-
6tr<oU rdnou oxrdoerg oro 6e[16 dvco nveupovlx6 ne-
6(o. T6ooeprq pepeq prerd rq veo Xoplyrlorl pe0uA-
npedvL(oAovnq n oo0evrlg rlrov oouUnroBorrxrl ;-re
opvrlrrxrl oxrrvoypoQ(o 0rirpoxog.

7. TEAIKH AlAI-NQIH: I0v6pogo Loeffter

8.:YZHTH:H

H nope[o r4g v6oou enrpepor6ver rrlv opXrx4 6rd-
yvoorl rrlg 16tonoOo0g rlootvo<prArr<r1g nveupoviog (I.
Loeff ler) oe 66oqog oronrKo0 doOporog. 'EXouge 6ro-
ntorriloer nA6ov, Uerovooreurrr6g nuxvciloeLg oe op-
p(Doro ge oronio, ovootpenrrl onoQpor(TrKr; ovonveu-
orrxrl v6oo, ou[r1g6vo rlolorv6<prAo oro o(pro Kor oro
nr0eLo, pe Oeopotrxrl owon6xprorl oro xoprtxoe16rl.
'EtrAerqr1 oupperoXrlg dtrtrtov opydvorv Bon0d vo ofio-
xtreroOo0v oyyetirr6eg r0nou Churg-Strauss n o(rn-
6oug noLuoprqp(r16o9. Ev6roq6pov nopouord(er ro
yeyov6g orr q ouyxerprpr6v4 dppcoorq oe xoggrd ne-
pio6o 6ev e(Xe ouprnrcirUoro n orlpre[o doOtrrotog Xopig
ouyXp6v<rlg vo epQov[Eer nveugovrx6g 614Or;oerg. Trg
neproo6repeq Qop6q or dpprooror nou ep<povi(ouv rrq
qrootvoQrLrr<6q 6rq0rloerg 6Xouv yvrrlor6 doOpo on6
xorp6 xor nopouord(ouv ouXvd opLyeig xpioerg d-
o0gorog Xrop(g unoXpeorLxd vo 6,Xouv rqv xd0e Qopo
oxtrvotroyrxd eupqgoro Ue noorvoQrArx6q 6110noetq.

Iov nveupovrr<6 6rr101pro Ue rloorvoQrA[o gnopeI vo

XopoKrnpro0ei xd0e nopeyxuUorrxrl ox(ooq nou ou-
vo6eJleror, on6 qroorvoqrl[o e(re oro oi1-ro e(re oro
nveupovtx6 nop6y1u1-ro. H opd6o r<ov vdocov fiou ne-
prtroprBdveror xduo on' our6 rov r(rl,o eivor geydtrrl
Kor ovogoroyevnq. H Boorxrl 6roipeorl nou npore(ve-
ror on6 roug Fraser xor Parre pooi(ero1 oe rpononoG
non rponyo0Uevnq 6rolpeoqg tou Citro ' xot ovoQ6pe-
ror oe rperq UeVdtreq oUd6eq voo4;rdrrrlv. H npci:rr1 ne-
ptloprBdvet rqv r6rono04 r;oorvoqt),rrq v6oo rou
nve0govo (ro yvoor6 o0v6popo Loeffler, q Xp6vto 11-

rootvoQi,rrrl nveugov(o Kor ro uneprlororvoqilr16 o0v-
6po;ro). H 6e0repq neprtroprpdver 6eurepono0{ r1o:or-
vorprfuxd 6tq0qgoro on6 ouyrexprpr6vl yvcoorq otrto-
Aoy(o (Qdpproxo, gUrqreg, nopdotto xAn) xot 11 tp(rr1
nepilo;rpdver rnv ntoorvoQrfuKri nveuprovrxrl v6oo nou
ouvo6eUet ro),l,oyovciloerq Kor oyyerirr6eg (Weg e n e r,

oAAepyrxrl xoxxrorpdrooq, o(ci:6nq noluoprqp(trg
xtrn).

H rofrv6gr1on 6Uoq nou neptoo6repo e[vor Xprlor-
Un ornv nep[nrolorl pog e[vor ourrl nou Xplorgono(q-
oe notror6tepo o Crofton2'3 otrlv onoio ro ltootvoQtrt-
xd.6tr10r1poro Xrop((ovor oe ogd6eg pe pdo4 rqv xArvr-
xq err6vo. O Crofton nou 6Xer epyoore[ tdto(repo nd-
vto oro 06po (eXtrlp((er oov 16to(repq ovr6trlto rtq no-
otvoqiltx6g nveugov(eg orouq oo0prorrxo0g. Ie gro o-
vdLuorl ndvo oro 06pro out6 o Scaddinga ovoQ6pet
noq or ntre[oror tov eforyevdlv oo0protrr<rbv orrlv M.
Bperrov(o epQov[(ovror ge ppoyXonveupovrrrl o-
onepy(tri,roo4 evtil oro ev6oyev6g doOpo or rloorvoQr-
trtx6g nveupovieg oro geyotr0tepo rouq floooor6 6ev
6Xouv oX6on Ur rov oon6pyrAtro. H qoorvoQttr(o eg-
qov((er UeVdtrn 6toxri1lovo1 6oov oqopd trlv ou1v6-
rqrd rrlg oug 6rdQopeq Xcipeq. I' 6vo dpOpo on6 rrlv
AuorpoA[o Ue 5.700 ooOpottro0gs (Ford 1965) to no-
ooor6 tcov oppci:orrllv pe oo0prorrxrl rlcoorvoQtlio n-
rov 35700. H onovt6rqro rrlg BpoyXonveugovrxr]q o-
onepyiAi,roonq 6Xer en(o4g enroqgov0e[.

Mro np6oqorrl Kor notr0 lprlorpq 6Loqopo6royvo-
ouxrl npoo6yyron oro np6ptrr1po y(veror on6 rov J.
M. Seidman orlv xArvtxono0otroyrxrl ou(nrnon (nep(-
nroon ?3-1984) roLj New England Journal of
Medicineo.

Irlv nep(nroorl ourrl 6ntrlg xor orr; 6114 trrog nep(-
nroorl t50qxe e0xoAo q 6rdyvoorl rnq ntrlorvoQrtrrrrlg
nveugov[og oe 66oqog doOgorog.

H enrBeBo(oron rnq 6tdyvoorlg 6yrve exe[ pe 6ro-
PpoyXrx4 protp(o, otrtrd ou(rlroUvror extevcbg to nAeo-
verrqproro Kor ro peLovexrqgoro ouvrrlpnrrx6reprlg
(6rayvolorLx6 xprrrlpto oe roprr(6vr1) ror enr0erLx6re-
pqg (ovorxr4 Brotlrio) ovrrper6nrorlg.
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AHMHTPH TKOYAEKA: H fiA@OfENEIA TOY

BPOTilKOY AZOMATOZ

University Studio Press, Oeo/vix4 1986

Irnv Etrtrd6o n entornpovtrrl BtBltoYpoQ(o eivot
yevrxd ntol1r1. Etdtx6repo ro doOpo 6ev e(Xe g6Xpt

np6oqoro onotetr6oet 06pro t6to[tepou npoBtrlptott-
o1ro0. Aev e(vot Aotn6v nep(epyo nou 11 evrlg6poorl
rcov Etrtrr1vcov ytotpcilv ndvo otlv nd0non e(oxol'ou-
0e( vo e(vot etrl,tn1g. H 6x6oor1 rnq UovoYpoQioq rou
En(xoupou xo0r1yr1rr1 tou Aptorotetre(ou [loventorrl-
;r(ou Oeoootrov[xr1g r. A.l-. l-xtoutr6xo SpXetot vo ovo-
ntrrlpc0oer 6vo olPovttx6 rev6.

To BrBtrio oneuOrlvetot oe ytotpo0g. nveugovol6-
vouc Kor dAtrrov eL6txotiro-:v'nou evotoQepovrot vo e-

vnuepoOo0v o6 npooqbto 6e6og6vo Yto ro oo0pto
xoi vo yvtop[oouv ttg o0yXpoveq epeuvrlrtK6g t<oteu-

O0voetg. Iout6 Bon0d xot 4 dte[odtxn prptrtoYpoqio
(283 ovoqop6g) nou entouvdnterot. l-lop6tro rou ro
xripro pdpog, 6nog qo(vetot on6 tov t[ttro tou Bt-

Btriou iivor otqv l'lo0oy6veto tou doOptotog, ot ouvd-
betrQor Xopig et6rxd evdtqQ6povro en( tou 06gotog
0o ppouv notrAd Xpiotpo otlge(o, 6nou 1 no0oy6veto
ouoXeri(etot enttulqp6vo ge rtrtvt16 Kot epYoorrlptq-
xd euprlproro 6(vovrog onovr4oetg oe nporrtrd epco-

rfluoro.
To BrBtr(o Xtop((etot oe 7 xeqdtroto. Metd rrlv etoo-

yoyrl, to 2o xeQdtroto ovoq6perot otov opto;t6 tou

BpoyXtro0 doO;totog oUpQcovo ge ttg on6qetq ouv-
6uoo;ro0 rou onoQpot<ttxo0 xot ovootp6qJtUou Xopo-
xrlpo rqg FIdBnS rov oepoYoytilv. Ito 3o xeQdtroto
ovonr0ooovtor to xtjpto XopoKrnptotLxd rou doOpto-

rog 6[vovrog t6to(repr1 orlgoo(o orq ppoyltxrl une-
povtt6poottt<6tr1to. Ito 4o xeqdtroto entletpe[tot 1-tto

exretog6vq roL 6oo to 6uvoro nro ntrr1pr1g qvoQopd

nNEyMoN Telyo|, 1o, T'troc 1oq, lo'Aoq, - Zemtp?poq, 1987

oro epeOioproto np6xl.lonq rnq ndOqoqg opxt(owoq
on6 ttg ouo(eg nou npoxol,oUv ;rq et6txrj uflepqvrt-
6poottx6rqro U6Xpt qv en[6poon rtov slonveop6vtov
oilepyroy6v<ov kot q 6r1;rtoupy(o rrlg otrtrepytxl'1q
ovri6pooqg xo0drq Kot rrlv ro[tv6;r1or1 rrrrv enoyytre'

l.rorrxtilv ort[ov. To 5o xeqdAoto efvot ev6torp6pov yto
roug'EIInveq nveuUovotr6Youq qi,Ad xot et6treu6;le-
vouq ytqrpotig 6nou o ouYYpoQ6og ovont0ooet rtq
dpootrlpt6rqreq rou ovoootroytro0 ouort'lpotoq op-
r<erd 6te{o6txd xot ttg ouv6udoet Ue rnv ovoootroytxrl
ondvt4o4 otrlv nep(nroon rou doO;rotog. Ir1 9uv6-
Xeto y[verot gto npoondOeto nopd0sonq rov v6tov o-

nO,perov toq npoq n1v no0oy6veto (extvtilvtog on6 rqv
6rrptoq tov peooloBr;rtxci:v ouottbv Kot rnv e{dpq-
ot'l rnq on6 6tdQopoug nopdyovteq U6Xpt rn veupoYe'
vri pribgtol tqg oo0gortxrlq ovt(dpoong Kot t4 6po-
orrlpt6rrlro rov veupoYevd:v uno6oX6trlv. T6trog, oto
6o ior 7o xeqdtroto nepttrqnrtxd ovoq6povrot ot 6ort'
proo(eg np6xAnonq rov oepoYoytilv, tr:ptop6vo orot-

Xe(o en( rrlq TIVeuUovtxrlg trettoupyiog otqv nd0r1orl' r1

ptv(rt6o xot ro not6tx6 doOPto.

Ie ;rto orjvtogrl UovoYpoqio 6ev ;rnopo0v vq ovo-
qepOo0v ev extdoeL ro 069oro to oXertxd pe tr1 611'

l.uoupyio r<rlv QLeygov<rl6rilv qotvo;t6vtov xot tr1 6pd'
orl rov Qtreyprov<o6<ilv xutrdpo:v.'OUolq vopt((ouge 6tt
0o e[vot notr0 xpltotUo 11 etrtrr1vtr<4 nveugovoAoytxfl e-

nrorrlpul vo ntrourto0e( ge ;rto dte[o6txcbreprl 6to-
npoyprdreuoq tou npoptrriUotoq trlg Qtreypovrlg ttov
oepoytoycilv xot rq oX6or1 rnq ge to ppoyXLx6 doO1.to.

[lroreUouge 6rt uH l-lo0oy6veto rou Bpoyltro0 'A'
oOporog" eivot 1.tto noi 0 xprlotprrl BtBtrtoypo<ptxf npo'
oQopd xot ein((ou1.te vo y(vet oqetrlpio Ptoq ouorn-

;.rorrx6teprlg xot ouveXotg nopouo[oonq rov npoBtrrl-

l.rdtolv tou doOgoroq otnv etrtr4vtxr1 rorptxrl xotv6tq-
TO.

N. l-eto pyorou - l-l onoYeot PY lou
10r1 Ktrtvtxt'1 N.N.O.A.

A' NANENNHNIO NNEYMONONOTIKO >YNEAPIO
AOHNA 10 _ 13 AEKEMBPIOY 1987

=ENOAOXEIO 
XINTON

AIOPTANO:H : EAAHNIKH nNEYMONOAOTIKH ETAIPEIA

:E >YNEPFA>IA ME: - EAAHNIKH BPOTXOAOTIKH ETAIPEIA

ETAIPEIA MEAETH: NNEYMONONAOEION KAI

ENATTEAMATI KON NAOH:EOI'I4OOPAXO:

- ENAHNIKH ENQ:H KATA TH: OYMATIO:H: KAI

TON NNEYMONIKON NO:ON

OEMATA: KAnNI:MA
ATMO:OAIPIKH PYNAN>H

EleUeepeq Avoxotvtiroetg y(vovtot 6extdg 6tog trlv 3111 OxttoBpiou 1987

H roXu6pogrxrl nopotroBfl tov neprtrflr.feov y(verot on6 rrlv EIIrlvtKn [lveupovotroytr4 Erot-
pe[o, flono6topLovrono0trou 4, A0{vo.

Oo onoveprlOo0v to e[r1g Bpopeio.

1. EIAIKO BPABEIO 150.000 6poXU6q.
Irqv rotrrjreprl pei611 e(xoor 6oxruAoypoqrlp6vtov oe),(6tov nou 0o unoBlrl0ei p6XpL rqv 3111

OrrorBp(ou pe 06po: .H l-INEYMONOAOfIA >THN EAAAAA IHMEPA'

2. LYa BPABEIA 50.000 6pX. to roO5vo
Ir4v roi.0repq xtrtvLrfl xot rrlv xotrrjteprl netpoportrrl epyoo[o tou Euve6p(ou.
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zadlteJt'
(Ketotifen)

H npo$uloKrrKn ovorp rou
ppopKou oo0pqros

IIpoQuA6[eq: To d64 lprlorgonoro0pevo ov-noduci_xo Ocopa(o 6ev np6ner vo 6rox6mowor nor6 onor6gtog 6rov opli(erq goxpoxp6vro oeponeio ge toTailen.Auro Goccc (!cil-Jc ro ouon'lr.,or,*,;,siopnyo0gevo xoprrxoorepoet6fl xotACTH )r6ytrrrrlg nt0ov{g ovom0(etog QAoloentveQpt6tr4q 6'.'grqlc,(..o( orcu( 
"iorrr}riiors on6 ro orepoer6{ oogeveig. lrg neprm6-oetg our6g q ovdxrrlorl rluoroloyrxrlg o6pcvour.,ro€uoe-xrrq ,,-n6pdoc&8"fio Sfess gnopei vo XperooQei g61pr 6vo 1p6vo.Av geooAop{oet nopepnimouoo Aoiprr{n 11 6eoc'e:c .u rc Zadten ,pe*, uo ougn|rlgl1l)gei ge er6rxil owr.Lorpr66q oyroy{.Kord rrg np6teg rudpeq rrq xopnynoerrrq 'rcu Za!:en 31 3\:r6i'Go€ic rou oogevo0q gnopel vo erqpeooOo0v. EnrpdMerorouvent\ npooolil otrg neptmdloes oorrrrloEux rxlijsrrir xercrosoir uqlovrirv x.i.n. MoAov6rr 6ev undpler xoyrd ono)r0rorq6vder[4 reparoy6vou ent6pdoeog, ro Zaffen - o*i o,*lr.'o.i *c, oro ro?eo go4roxo - 6e, npdner vo xopqyeiror oe eyr0ougti ofl\d(ouoeg yuvoixeq nopd oe e{orpenxeq Liorc r-!E i:]TrL}oE-( -olti{ 

5Ao ro qdpgoxo ro Zaditen npiner vo <pu)\dyerorpoxprd on6 ro nor6rd.
Altl4lenr6pdoerq: To Zaditen 6uvot6v vo e**q$..ue, ':riv Epqor rulr @.euvofirxtilv. rrrrv uwrorrxtilv, rov ow*orog.rx6lv xorrou otvonveigotog. Mro ovoorpdqryr; rmist rou eeieron Tuli Gll.rorrETo.Airrrv oe odeveiq ,,o, 

"rfugorou 
ro Zaditenroutolpdvtr4 pe owr6topqrrxd gdppoxo crlo ro orqn rupcrrlprlarxxe @ p€prxi4 neprrniroeq. l-ro rov )r6yo our6 np6ner voonoQe0yerot o ouv6uoogdg our6g rulv Ooptnxr,rr er,n Or* oire.l *rffi-r e{rry4oq oro Oorv6uevo.rlopevipyereg: Koreuvoortxl 6pa"n Kor oE uepodr,LtlerEc rrErporxirn mffio.* orq.uroq xor e,\ogpd (dlr; 6uvor6v voepqovtoOotv xord rlv 6vop(4 rrls Bep6{Eiq" effri&,.r q,c fiq{,$o0v 

"*q-ta oe Aiyeg np6peq.ot oooevelg nou 61ouv rrlv rdo4 vo ro,po,oo(olru .,i"ri, **l*;; ;-6p"-r go np€rtel vo opxi(ouv t4v Beponeio ge1 ldqr4 rlgep4ol<og (to ppd6u) yrq rrq npdne( prp€(
AoooAoyio: llordrd. rrp6nr: 2-4 etdlv: 2 nr (0.4 nf] 6uo oopa( rrt,E,r,dor.4 gnilv xa oru: 5 ni (1 mg) 60o eop6s rlgepeoioq.Edv q Oeponeurrxfl ovrondxprorl pred 4 eg6of.o6€c ts€ ............r8iri er,ron oraoprls. n Grln 66o1 propei vo ou(4gei xord 1/26roxlo. EvilArxeq: 1 6roxio 2 qop6q rtuepnotls ga, *wX* *O*f n O_, ti&i vq 6rrfmdel Ie oogeveig euoio0rlrougornv xqromoAi, ouvrgrdrqt pro npoodeunrl o0tnot ra.ra rr-lL 64-* rrn ri,trns r€dqr66q g"*oios.
::.::.:TlT :,9*ljl Ts/s cc): or6.\ec rur 1ffi e ,!q]o i -rs (qJrr!.u* sAvrev6ei{erg: Ou6egio yv(oorl -er: :-_:::

SANDOZ (HELLAS) a r::
OAPMAKEYTIKA nPOIONTA TC! : .:' ::",:,:: I : : ai-r-
E0vrxl o66q op. '1, 120 xAs.
1rt4 51 McroU6pooorl Anrxiq

Fro rreprooorepeq nt4pogogieg
anqro8eire oro r4l. 2911112
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