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OAHTIE> TlA TOY: IYTTPAOEI>

FENIKA:

KATHTOPIE:
APOPON:

YNOBOAH
EPfAIION:

ANATYTIA:

nNEYMON eivor ro en(onuo enlornuovrK6 rrepro6rK6 rnq E^InvrKrlq nveulrovoloyxiq Erope(oq Kot rnq
Etrl\qvrxrlg Bpoyloloyrxrlq Erotpetog. H end\oyrl qg 0Aqg y(vetor on6 u1 Euvtoxrrxtl Entrpon{ tou neplo-
6rxo0 pe eu00vr1 rov Areu0uvrriv E0vro(qq Kcrr rov Yne00uvrov tqg Ernot6euuxiq'YAlq Kot rov Epeuvr;tt-
xriv Epyootcbv nou oplo0rlKqv on6 rq ArorKnrlKd Euppo0No rov 60o Erorpertbv pe 5ed1 0r1te[o.

H 0Ir1 rou repro6tKo0 nNEYMON avqgeperqr xord xripro A6yo o16 Avonveuortx6 >0orrtUq. H 6tdp0poorl
rqq ()rqq nepdr,olrpdvet:1\'Ap9pa Erivro{4q, 2) Ilpurdruneg epeuv4rtr6g qpYaobq,, 3) Avaoxonfioeq,,4) EK'

nat6eutx6 BlUa, 5) Ev\ru<p1pouoeq, nepmrr;i,oe,q',. 'ApOpo o0vroqnq, Avooxon{oetq, Et6lKd dpOpq xqt'Ap-
Opo exnordeutrxo0 nepteXog6vou (Ernor6eutrx6 Brlgo)6rlgoore0ovtor getd on6 yponul np6oxAnorl tng
2uvroxrrxfl q Enrrpon{q.

Or Ilpror6runeg epeuvrlrrx6q epyooieg Kp(vovror on6 rouldxrorov 60o ove(dpqrouq Kptr6g. Ot ev6toq6-
pouoeq neprnrdroerg endr6yovror on6 rrg neptnrdloerq nou nopouotd(ovtot ortg Atovoooxogetox6q ouy-
xevrpcboerg qg BpoyXotroyrxrlg Erorpe(og. Td dp0po orivto(r1q, td et6txd 6p0po, ot npot6tuneg epyooieg
Olproote0ovror oA6xA4peq onlv E)\)rrlvrxrj ror Ayyhrxrl yAdrooo. Or epeuvqtrx6g epyoo(eg rou unopd lov-
ror oro EAAlvrxd 0o UerqQp6(ovror oto AyyArxd p6oo oe 6vo grivo on6 tr1q qno6oxtiq tr1q epYoo(qq Yto 6n-
goo(euoq, ge euO0vq tov ouyypoQdov.

EPEYNHTIKEI EPI-AEIEI: nepr6louv xot6 oerpd:

1) felf6o ilrAou: T(rAog, Ov6poro ouyypqq6@v ornv ovopclorrxrj, x6vtpo npo6Aeuoqg, AtetiOuvoq, rql6-
Oovo K0prou ouyypoQ6o yro enrxorv<ov(o.
2l nepi\n,lrn: An6 100 6<oq 200 trd(erg nou 0d nepr6Xer ouvonrrrd ro oxon6, rr1 p6go6o, rq PootKd onotel6-
ouoro Kor to ougnepdopro'rq rrlq epyoolog (o rtrlog, 11 nep0rqqrl xot q p$l,toypqO(o vo opXi(ouv on6 v6o
oel(6o). Zto t6Aog rov reprAiqreorv vo ovoypdQovrot 5 touAdXtorov )r6(etg x)\et6td.
3) Etoayayr| 4) YAtx6 - M60o6og, 5l AnoreA6oyaru, 6l Zu1lqon,7) BtBAtoYpaQ{a.
Or BrpAroypoqrx6g noponopr6q eq y(vovror ge ro o0orqUq Vancouver 6nlo6ti oto xe{gevo opt0po0vtot xo-

rd oerpd egedvroiq toug. BrBLroypoq{q ofl6 nepro6rxd: Metd rov opt0g6, ovqQ6povrot 6tro toov6goto
rov ouyypoq6rov, o ntrrlprlg r(tl,og tou dp0pou, q en(oqgr1 or3vrprloq tou nepto6txo0, ro 6tog, o t6ptog, 11

np<irtq xor releuro(o oe)r,i6o. n.X. 1. Milic-Emili J., Henderson J.A.M., Dolovich M.B., Tt'op D. and Koneko K.

Regional distribution of inspired gas in the lung. J. Appl. Physiol. 1966:21,749-759.
Brp)\roypoQ(o on6 Movoypoqio: ApteU6q, ov6poro ouyYpo06ov, r[tloq, opt9g6q 6x6ooqg, o ex6ottx6g o[-

xog, o r6nog xor ro 6ro9 6x6oor1g, oel(6e9. n.X. 2. Nunn J.F.: Applied Respiratory Physiology 2nd Edition.
Mac Graw Hill, N.York, 1977,33-35.
BrpAroypoq(o on6 xerp6loro prp)\(ou: Apr0g6g, ov6;roro ouyypo06ov rou KEQqAq(ou, o t(rloq rou KeQq.

tro(ou, ln, o r(rlog rou prBAiou, or ErrorngovrKoi:uvrdKreq (Editors), o oprOgdg 6x6ooqg, o ex6orrx6g oi
rog, o r6noq Kql ro 6109 dK6oor;g xor or oel(6eq. n.X.3) Gibson J.G., and Pride N.B.: Pleural, Alveolar and Sy-

stemic Diseases Affecting Chest Wall Function: ln: The Thorax. Roussos C. and Macklem P.T. (eds) 1st edi-
tion.Marcel Dekker, New York, '1986, 1123-1133.

8) fi(voxeq: No 6Xouv oogi - ereqnyrlgotrx6 tlttro xqr vo ypd<petor o xoOdvog oe loptotfl oe],i6o.
9) Ex6veg - Aroypdgpoto: Ynopdtr)rovror oe Ooroyporf(eg 9 x 12 cm (3 ovdtuno), teXvtxd drlroyeq. EnUetdl-

varot oro n(oo g6pog pe gd\ox6 go)r0pt, o opr0u6q qq, o t[t)\oq rou dp0pou xot o np<irtog ouYYpqQ6oq Ko-

0drg xor to en6vo g6pog outqg. Or un6trrAot t<ov etx6vtov ()re(dvreg) oe Xoptottl oeA(6o.

I'lpoiino06oelg: llerpol.rorrrdg epyoo(eg oe ovOpdlnoug r] netpogor6(too 0a np6net vo ouvode0ovtoL pe 6fl-

tr<oor1 6rr oxoAouorlorlxov 6tror ot xov6veq rnq errornUovrxrlg 6eovtoloy(qq o0Uoovq ge ttq opX6g rou Hel'
sinki. T6Aoq n epyooiq 6ev 0q np6rtt vo 6Xet 6nUooteu0ei nporlyoup6vtog.

Or epyooieq yro 64pooieuo4, 6orruloypo9qy6veq oe 6rntr6 6r6ot4po ror pe eup0 neptOdrpto, unoBdAAov-

ror oe 3 ovdruno (1 npot6tuno, 2 xoltlg not6qtog Qoroovr(YpoQo) or4 Ate0Ouvo4:
nEPIOAIKO <IINEYMON"
NANAAIAMANTONOYAOY 4
AOHNA 115 28

H dondvq qg nopoyye)llog ovor0n<ov pop0ver toug ouyypoqe(g Kor n ouUQovio y[vetor xoteu0e(ov pe trlv
ex66rpro etorpeio.
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Pinavoq
Kqt uyeia

MALCOLM GREEN

O rdrorrog rov A0qvdv yvu.rpl(er ro v6qpo rqs o-
rpoo<porprxqg pinovo4g on6 npoournrrd epnerpio. Av
ror ro Aog 'Avr(eAeg iXer unoQ€per yro noA0 qn6 o-
rpooQorprr4 p0novoq, Kot rptroKoo;rrrEg n6Aerg onurg
q n6Ar; rou Me(rxoi xor q Boppdq iXouv noAi oopop6
npopAqpo, q A0qvo tXer ro 0ArBepo npov6prro vo Bpi-
oK€ror or4v ropuQq rou roroA6you rt.trv Eupurnoirtilv
no,\er.rlv ond nAeupdg or;roocporprr4g p0novoqg. To ot)-
voAo rcrrv roroixu.rv rov povr€pvruv ndAerrlv ovqouXo[rv
olerrro pe rrg BpoXunpd0eopeg Kot UoKponpo0eo;reg
enrnrtiroerg rqg orpooQqlprxdg p[rnovoqg. f1p€ner rord
ouvtnero vo yvurpi(oup€ ov ro dylog roug eivqr 5r-
roroAoyqptvo Kor I pirpo nptner vo Aqq0o0v yro lir-
orl rou npopAdporog.

Irqv Bperovio q oXEoq orpooQolptKflg p0novoqg
Kor nv€upovrrdg v6oou evronio0qre yro npdrrq <popd

ro 1 3OO 6rqv o poorArdg E5oudp5og o 1 og onoydpeu-
oe ro xdqrrpo rou rdpBouvou oe Qoipvoug. Ev rotrot5
or enrnrdroerg rqg orpooQqrprrrl5 pirnovoqg, nou o<pei-

Aeror oroug ernepn6pevou5 ronvo0g ond oXd;roro, E-

Xouv €p€uvrlOel oXerrrdg np6o<poro. Or rqnvoi quroi
nepriXouv 5uvqrrrtirg pAonrrx€E ouoieg, orrg onoieg
n<prAo;rpdvovror povo(ei6ro rou dvOporo, p6Aup5og,
uSpoyovovOpqK€S, o{ei5ro rou o(drrou, 5ro(ei6ro rou
Oeiou r.An. Irqv peydAq Bperovio unoAoyi(eror 6rr o
opr0p6E rulv ouroKrvdru-rv 0o 5rnAoorqoOei qn6 23 e-

roropp0pro oe 42-56 eroropp[rpro ptXpr ro €rog
2025 xq nop6pore5 npopA€qle rg €Xouv yiver yto nS n€-
prooorepeg Euponoir€g Xtirp€S.

H propqXovrrq ptnovoq orqv Bperovio eXerpori-
peuoe oroOepd pero([r 1 850 rqr 1 95O. Or dvepor orrl
Xti.rpo ourrl nv€ouv on6 rq Aurrxd Kcu rq qvoroArxd
Sropepioporo ru,v ndAeov, exororroivro qn6 nrtrt-
Xou5. A6yrrr rqg peydAqg p0novo4g oro Slopepioporo

To dp0po Booio9qxe oro dp1po o[tvro{t1g pe rirAo olnternal
Combustion and Health", nou 5r11toote00qKe oro neprodrxd Bri-
tish Medical Journal ong 24 Mapriou 1990, rdpog 3O, oeAi6eg
761 -762.

qfr6 oyrltrtara Vehicle Pollution and
Health

ROBERT C. READ

Every inhabitant of Athens knows the meaning of
air pollution, from personal experience. Although
Los Angeles has suffered from vehicle related pollu-
tion for longer, and cities in third World countries
such as Mexico City and Bombay can be worse,
Athens has the unhappy distinction of being the Eu-
ropean capital with the leading reputation for air
pollution. Most inhabitants of modern cities worry
about the effects of this pollution on their health,
both in the long and short term. We need to know
whether their anxieties are justif ied, and what mea-
sures we can take to remedy the problem.

ln Britain the association of air pollution with lung
disease was first documented in 13OO when King
Edward I prohibited the burning of sea-coal in fur-
naces. However the effects of air pollution due to
inhalation of vehicle exhaust fumes has only been
investigated relatively recently. These fumes contain
several potentially harmful substances. including
nitrogen oxides, hydrocarbons, carbon monoxide.
lead, and, to a lesser extent, sulphur dioxide and
they lead to the formation of ozone, and acid aero-
sols. ln Great Britain the number of cars is predicted
to double lrom 23 million to 42-56 million by 2025
and similar predictions apply to most European
countries.

lndustrial pollution in Britain became steadily
worse between about 1850 and 1950. The prevail-
ing wind in Britain is from the West, and the east
ends of the cities became inhabited y the poor, be-
cause of the greatly increased prevalence of pollu-
tion in the east, blown across by the prevailing
winds. This is likely to be one, although only one, of
the reasons why the health of the poorer people

This article is based on an editorial entitled 'lnternal combus-
tion and Health': British Medical Journal 14th March
199O:3OO:761-762.
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quro. Aur6S flreqvdrrqrq €ivot o A6yog nou eppqveuer
yrori q uy€io ruJV KqrolKurv our6v drov Xerp6repn, ptq
rdorl nou enrp€ver oxdpq xor oq;repo.

To enine5q pinovoq5 rlrov yevrx65 oe uqqAd eni-
ne5o, qAAd undpXov neprnrdoerE nou rl p0novoq
ouvo5eu6rqv pe oro0ep6 rotpd ror oprilAq ror or pi-
nor noyr6euovrcrv o€ XopqAd enine5o, rdrr nou orqv
AyyAio ovopo(6rov <smog>>, 6qAo5[ or0oAopiXAq. H

or0oAopiX,\q eXerporipeue p€Xpr ro 1952, on6re ivq rE-
roro orpdlpo oplXAqg rdAuqe ro novSivo Kot ro np6-
pr\r1po drov 16oo ivrovo nou rl opqr6rqro nepropi-
oeqK€ orq 3 pirpo. Or eronpdrrop€S rLuv Aetl<popeiu-rv

inpene vo npo4yoivrqr rou AeurQopeiou pe €vo Qovd-
pr yro vcr 5eiXvouv orov o54y6 r4v 0€or1 rou ne(o5po-
priou. [leprrro vo AeX0ei 6rr ro enero6Slo qur6 ieepe 6-
Aeg rrg Spoorqpr6rqrcs.rrls n6A4g o< noAi Xo;rqAd e-
nineSo, Kor rl Kqrdoroon nrqv e(orperrrd 6uodpeorq.
To voooropeio yiproov pe oppti.rorou5 on6 ro Ynoup-
yeio Yyeio5 xor tyrve pro peA€rq, orqv onoio ;reAerd0q-
rov or Odvqror oro Aov5ivo ornv nepioSo our4. To o-
noreAioporo rqg peAirqg ourqg onbreAo[rv ivq on6
rous qKpoyovroious AiOoug oXerrxd pe rrg oleleg enr-
nrdroerg rrls orpooqorprrd5 p0novorlg. H Err6vq 1

nop0qxe ono rqv peAtrq ourq ror SeiXver ro enineSo
rou SO, nou perpq0qK€ oro AovSivo, orq 6rdprero
rou €roug 1951-2, oe o0yxproq U€ ro npoqyo0pevo i-
rog. H err6vq eniorlg SeiXver rqv ovor\oyio 0ovdrurv
or4v nepioSo ourfl ror pnopei vo noporqpdoer roveig
6rr undpye pro i(opoq Oqvor@v nou ouvEnrnr€ U€ rcl
uqqA6repo enineSo rou SOr. T€roro o0pnrooq 5ev
noporqprlOqK€ oro Aov5ivo rov npoqyoipevo Xpdvo,
d oe dAAeg Bperovrr€g n6Aerg nou 6ev eiXov ro np6-
Blnpo rqg prJnovoq5. To ouprntpoopq rrl5 noAt npo-
oerrrrd oXe6roopEvrlg ourflg peAtrqg qrov 6rr ro €Tr€t-

o65ro 14g poperog ptnovoqg rov Xp6vo our6, olerr(6-
rcrv p€ peydr\o opr0po enrnliov 0ovdrov rulv ouvq0og
flqpqrrlpoupivtrrv, ouvoArrd 4OOO Odvoror noporqpq-
0r1rov oe prro epSopdSo ;r6vo.

To enero65ro our6 p0novorls Kot ro onoreA€oporo
rqg ovtr.rrtp(l) enr6qproAoyrrdg pelErqg, oSqyqoov oe
eOvrr€g Sroproprupieg, nou o5qyqoov o€ evEpyere5 orrl
BouAq Kqr rqv roOripuoq Enrrponflg oXerrrd p€ rrlv
ro0oporqro rqg orp6oQorpog. ErodXOqoov v6pror nou
onoyopeuov ro rdq.rrpro rou rdppouvou oro onirro rurv
noAetuv ror or proprlXovieg inpene vo nAqpo0v opropi-
vo rprrrlpro Aerroupyiog ror €npene vo onopdAouv
roug ronvo05 ptoo on6 ugqAf5 roprvddeg. Ot (puno-

!6veg, propqXovieg evOop[rvOqrqv vo ctTroporpuv0o[rv
on6 rrg n6Aerg. 'ApXroe vo Aerroupyei tvo 6ixruo eA€y-

Xou nou prerpoiroe ro enineSo rqg pinovoqg xol 16roi-

r€po rnv ouyx€vrpu-roq rou SO, orov otpo. To p€rpo
ourd undp(ov noAtl enrruXq rord rqv 6tdprero rtov 2
Seroerrtirv nou oroAo0Oqoov ror odrlyqoov oe oni-
or€urrl peAriuro4 rqg nor6rqrog rou otpo oro Aov6ivo
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was worse than that of the wealthy, a tendency
which persists to this day.

Pollution levels tended to be high at all times, but
there were episodes when pollution was associated
with stable weather, and fog, so that the pollutants
became trapped at ground level. This combination of
circumstances led to extremely dense acrid fog,
called in England 'smog'. The smogs became pro-
gressively worse until in December 1952 for a week
smog enveloped London which was so severe that
visibility was reduced to about 3 metres. The con-
ductors of the buses had to walk ahead with a lamp
to show the driver where the pavement was. Need-
less to say this episode brought the activities of the
city to a halt, and was extremely unpleasant. lt was
common observation that the hospitals were over-
whelmed with patients and a study was set up by
the Department of Health to investigate death rates
during this episode in London. This led to a classical
epidemiological study, which still remains one of the
corner stones of evidence as to the severe effects of
air pollution. Figure 1 is taken from this work, and
shows the levels of SO, measured in London during
the year 1951 -2, compared with the previous year.
Also shown are the death rates for London in 1951-
2 and there is a high peak at the same time as the
peak of SOr. This peak was not seen in the previous
year, nor was it seen in other cities in England,
which did not have the smog. The undeniable con-
clusion from this very careful study was that the ep-
isode of pollution was associated with a large
number of excess deaths, indeed a total of 4,OOO
during the one week.

Following this smog episode. and the publication
of the report there was a national outcry which led
to Acts of Parliament, and the establishment of a
Clean Air Council. Laws were introduced to ban the
burning of coal in city houses. All industrial emis-
sions had to meet certain controls, and had to be
discharged through high chimneys. Polluting indus-
tries were encouraged to move away from cities. A
network was set up to monitor smoke and particu-
larly sulphur dioxide concentrations, and a health
research unit was set up by the Medical Research
Council. These measures were very successful over
the next two decades, and caused undreamt of rm-
provement in the quality of the air in London, and in
Britain as a whole.

Unfortunately however the last decade has seen a
reversal of these beneficial trends. This has not
been due to an increase in industry, but an increase
in cars and vehicles of all types. The number of cars
in Britain has doubled over the past 20 years, and
motorists drive further each year. Similarly there
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Kqr rrls BperovioS Y€vtKor€pcr.
Auorultirg 6pu.rg rqv r€I€uroio Serqerio yivope pdp-

rup€S ovrorpoQns rqg peAriur-roqg rTou npoovoQapen-
K€. Auro 5ev oQerA6rov oe ot(qor1 rrlg proprlXoviog,
oAAd orqv oir(qoq rtov oXqpdru-rv 6r\urv ruJV r0ntrtv. O
opr0pdg rt.tlv quroKtvqru.rv orqv Bperovio iXer 5rnAo-
orooOei ro reAeuroiq 2O Xp6vro Kcn ot o5nyoi o5rlyorJv 6-
,\o xor neprooor€po ro0e Xpovo. [1opo;roro ou(q0qrov
6poporrro or oSrxig p€roQopeg pe or\ov€v ror peyoAri-
r€pq Qoprrlyd ror Aeu<popeio nou roA0nrouv peydAeg
onoordoerg. Me oAAo A6yro undpXer pro Sroprflg Xer-
porfpeuoq rqg nor6rqro5 rou otpo, ov Kcn orrl Bpero-
vio q rordbrooq 6ev iXer <pOdoer oro;rq oe enine5o
xpioeulg. Ev rourorg rous KoAoKcrrprvou5 ;rflveg 1o eni-
ne6o rou 6(ovrog 6Xr ondvro oyyi(ouv ro ovdrrepo e-
nine6o nou opioOqrqv ono rqv EOK ror eniorlg unqp(e
fvo npoo<poro oopop6 enero6Slo p[lnovoqq runou
<srrlog>> rov nepoop€vo Aeri;rppro oro Aov6ivo. Kord
ouvfnero q rordorooq X€tpor€p€0€t orqv Bperovio, oe
ndAerg 6ntrr5 ro Aov5ivo Kclt o€ dAleg ndAerg dr\Ar.,-rv

Xurpdrv onurg eivor q A0[vo.
Irqv B6pero Apeprrq, 15roirepo, oAAd rqr or4v Eu-

ptilnq, yiveror rorprrrl ipeuvo vtct lS enrnrtloerg rn5 o-
rtrooqorptKng pOnovoqg. Mro peAirq oe 944 epydreg
yeQuptitv Kqt oqpdyytl.lv orrlv Nio Y6prq, t5er[e 6rr or

Figure 1

has been a dramatic increase in road transport with
bigger trucks and buses covering more distances.
There has been a concommitant deterioration in air
quality, even though the situation in Britain has not
reached crisis levels. However in the summer
months ozone levels not infrequently breach EEC
maximum guidelines. and there was a recent sinis-
ter episode of severe smog-like pollution in De-
cember in London. Thus the situation is deteriorat-
ing in Britain, and in London as well as in other cit-
ies such as Athens.

Medical research has been carried out actively in-
to the effects of air pollution, particularly in North
America, but also in Europe. A study of 944 bridge
and tunnel workers in New york City showed that
tunnel workers had significantly lower lung func_
tron, rnore respiratory symptoms, and higher con-
centrations than the bridge workers2. pulmonary
function and symtoms were significantly worse in
tunnel workers who had been employed for over ten
years. The relevance of such epidemiological work
to individual risk and the clinical effect of long term
miror changes in pulmonary function and oxygen
carrying capacity are diff icult to assess, but it is pos-
sible to identify groups who are likely to be vulnera-
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€pydr€S oqpqyyuJv €ixov orlpovlKq p€tov€KlKdrr€prl
Trv€upovtKrl lerroupyio Kqt rT€ptoo6r€po crvqrTv€uoTlKo
oupnrdporq o€ o0yKproq p€ rous €pvdr€S rujv y€Ou_
ptirv'. H nveupovrxq Aerroupyio Kqt oupnrdJporo rlrcrv
oqpovrrxo X€tpor€po orous €pydreg oqpdyyurv nou
epyo(orov ytq n€proo6repo on6 1O Xpdvro. H orprBflg
oqpooio 1.rrog rirorog enr5qproAoyrrrl5 peAErqg, 6oov
oQopo rov oroprro riv5uvo, eivqr dJoroAo vo €Klprl-
0ei, qAtrd eivqr Suvoro vq evronroOo0v opodeg nou ei-
vql nr0ovov vq eivqr enrppeneig oe rtrorou rrjnou pe_
roBoAtg, r5roirepo oro;ro pe vooflporo ovonveuorrrd
dnelrg ro ppoyXr16 ooOpo, q Xpovio BpoyXirr5o ror ro
€pQuonpo.

MeAireg oe euoroAoyrrorjg nAq0uopor}g eder(ov orr
rl flv€upovrKrl lerroupyio 5roropdooeror orov ot ou_
yrevrp6oer5 rou 5ro(er5iou rou o(610u un€ppqivouv
ro 2 p.p.m., oA,\d rqruJ ono ro eninedo ourd rq de6o-
pfvo eivor ovrrxpou6pevo. :€ peprro0g ooOporrro0g,
trOeoq o€ ouyK€vrpd.roerg enrntdou 0.1 p.p.m. npoKo-
Iei rqr ou(dver rqv euepe0lororrlro roug. H odrlyio rqg
EOK trtyer orr ro 98% rrlg pior15 u.rproiog ouyrEvrpo_
oqS rou 6ro{er5iou rou o(cirrou dev npiner vo [enepvd
ro 0.1 p.p.m. Aur6 enrruyXoveror orrlv nAerovdrqro
rou Xp6vou orrg oorrrtg neproXtg rqg Bperoviog nou
6ev Bpiorovror n,\qoiov Spoprrtv pe peyoAq r<ivqoq. H
rordoiooq 5ev eivqr ro idro oe neproXEE pe dp6poug
peyotrqg rivqorlq Kot oro Aovdivo oro npoovoeep0iv
enero65to np6oeorrlg punovoqg, rq eninedq punov_
oqg olerr(orov pe enine5o dro{erdiou rou o(tilrou nou
qrov" neproo6repo ono nevrqnldoro rurv odqyrtirv rqg
EOK4.

'OCov

T6 'O(ov oXrlpori(eror orqv rponooeotpo pre evip_
v€ro rou qAroro[r eurr6g oe oleidro rou o(drrou. Ard_
Qopor uSpoyovov0poreg 5pouv oq KorqA0reg Kcu ro
onorEAeoq eivor peyoAur€p€S ouvK€vrptioerg 6(ovrog.
Av ror undpXet €vo nloru <pdopo oro;rtrdg ovridpo-
o1'l5 oro o(ov, eronvoR 0.18 p.p.m. pnop€i vo nporoA€_
oe r prrpfg peroBoA€5 rrls ilv€ul.tovrrq5 Aerroupyio5. Ti_
roreg peropoAig pnopei vo noporrlprl0ouv rqr o€ Xo_
pqAtirrepo eninedo o(ovrog (O.2 p.p.m.6 ror ourog eivor
o A6yog yrori oro Aog 'Avr(eAeg or dpopeig ouppou_
Aeuovror vo nopopeivouv oro onirro roug or6p11 ror o-
rov 4 pioq u.lptoio ouyrEvrpcr.roq rou o(ovrog oyyi(el ro
0.3 p.p.m. 'O(ov ror SO, dev <poiveror vo tXouv oA_
Aqleni6pooq oro <puoroAoyrrd oropoT. oAr\d q er_

onvoq XopqAdrv ouyrevrptiroecr.rv 6(ovrog ;rnopei vo
ou(doe r rqv e uepeOror6rqro rtrrv or6ptov ;-re doOpo, oe
opror<tg ouyrevrptiroerg SOr8.

Irq Bperoviq pOnovon 6(ovrog ouvqOtrrg €peqvi(€-
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ble to such changes, particularly people with lung
diseases such as asthma, chronic bronchitis and
emphysema and arterial disorders.

Studies in normal people showed that lung func_
tion is disturbed at concentrations of nitrogen diox_
lde'above two parts per million, but below this the
data are conflicting. ln some people with asthma
exposure to concentrations as low as 0.1 parts per
million causes and greatly increases, their irritabili_
ty. The European Community directive is that ggo/o oI
hourly average nitrogen dioxide concentrations
should not exceed 0.1 parts per million. This is
achieved most of the time at urban sites in Britain
that are not at the roadside, but hourly maximums
in excess of this are recorded in busy streets, and
the recent pollution episode in London was asso_
ciated with levels more than five times these guide_
I i nesa.

Ozone

Ozone forms in the troposphere by the action of
sunlight on nitrogen oxides. Hydrocarbons act as ca_
talysts and result in increased concentrations. There
is wide variation in individual responsiveness to
ozone, but inhaling 0.18 parts per million can cause
reproducible, small changes in lung function. Such
changes can be observed even at lower ozone con_
centrations (0.2 parts per million)6. which is why
joggers in Los Angeles are advised to stay at home
during smog alerts, when maximum hourly ozone
concentrations may reach 0.3 parts per million.
Ozone and sulphur dioxide do not seem to interact
in normal peopleT, but inhaling low concentrations
of ozone may increase the airway irritability of peo_
ple with asthma to subthreshold concentrations of
sulphur dioxides. ln Britain ozone pollution usually
occurs when there is a high pressure area over the
North Sea leading to hot, still weather. the so_called
temperature inversion phenomenonn. The World
Health Organisations's one hour limit is O.Og_0. 1O
parts per million. During the summer of 1976 peaks
of 0.29 parts per million were recorded in Britain,
but these have not been observed since, even in the
hot summer of 1989, when maximum hourly aver_
ages of 0.13-0.14 parts per million were recorded
along the south coast. Even then, the World Health
Organisation's lower limit for hourly averages ap_
pears to have been exceeded many times.
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ror orov unqpx€r n€proxn uqrrlAo0 popoprerprrot orqv
Bopero OqAoooo, nou oSqyei oe (eor6 rorp6. ouro
nou qnorqAeirqr <porv6pevo 0epporpoororrlg ovo-
orpoqilge. I0pQurvo p€ rov noyr6opro opyovropo Y-
yeiog, ro 6pro oproiog irOeoqg oro 6(ov eivor O.08-0,1
p.p.m. Irqv 5rdprero rou rqAororproir rou 1976 ou-
yrevrpdoerg rou enrni5ou rov 0.29 p.p.m. oqpettirOrl-
Kqv ornv Bperovio. Tiroreg ouyrevrpdroerg 5ev orlp€t-
tir0qrov irrore, oropq ror ro (eoro roAoroipt rou
1989, 6rov ouyK€vrpdoerg O. 13-0.14 p.p.m. oqprerti.r-

0qrov rord pdrog rqg v6rrog orrilg. [ldvrurg qno r6re.
ro opro nou 0ionroe o noyrooprog opyctvtol.tog Yyeio5

tXer {enepooOei noAAtg QopiS.

Movo{ei5ro rou dvOpoxo

To provo(ei5ro rou dvOpo Oirer oe rivSuvo ro dro;ro
nou eivqr eudr\Aurro orqv uno[uyovorpio, 6nul5 ro d-
ropq p€ roXorprrd rop5roril v6oo. Ar6pq ror XopqAtg
ouyrevrpciroeS Q-4%l ovOporuAor;rooQorplvq5 enr-

5eivu.roov rqv puoropSrorq roxorpio rord rqv 5rdprero
poOproiog oordoeurg o€ qppruorous U€ or€Oovtoiq v6-
oo'o *o, 5529 epydreg ye<pupdrv ror oqpdyytrtv orq N€o

Y6prq ppt0qrov vo EXouv uqqA6repq rqg ovopevdpe-
vq5 ovoAoyiog oovdrtljv ono oprqproorlqptrrrrrq vo-
oo". O' oSqyieg rou noyroo;rou opyovropou Yyeiog,
onoBAinouv orqv np6Aqqrq rqg ouyr<€vrpurorls CO nd-
vur ond 3%. Or ouyrevrptilo€rs TtrJV pq ronvtortov nou
rrvrlOqrov oov e[u.rreprroi ooOeveig oro Noooropeio
Saint Bartholomew's ro Erog 1975, rupotv6rqv on6
O.2-2.5%, evdr or ouyrevrptloerg rulv Kofivrortirv epyo-
(6prevurv oe ypoQelo qrov rou enrni5ou 2.2-13%12.
Oorooo, o€ pn Konvrorig epyo(6pevoug o€ pEpq 6nog

Vrqpd(, oqpertirOqxov ouyK€vrpdro€rs rou enrn€5ou

3.813. Kord ouvinero npEner vo roropdAerot npoond-
Oero ptrpqoqs rulv ouvK€vrpdoeu-rv CO orov ltitpo
5ouAerdg yro npoondO€ro rrr,v eudAAcururv or6;rtrrv.

Bev(ivq

H pev(ivq eivor tvo priypo uSpoyovov0pdrurv ror
npoo0<rrxtirv. To Bev(Evro oneAeuOepdveror ro0ti.rg r1

pev(ivq e(orpi(eror ror Xperd(eror rSroirepq npoooXq
,\6yr.u rcr.rv onoSeSerypEvuJV KopKrvoy6vr.r.rv r5rorqrurv
orov dvOprrrno. Mrq peA€rr1 oe 748 epydreg er\oorr-
rtilv. nou ilrov exreOrpEvor oro pev(€vro yro nepio6o
peyoA0repq on6 1 O erdrv, i5er(e oXerrrd rivSuvo yro
,\euXorpio rqg rd(errrg rou 5.6%14. Enioq5 o€ n€rptlptl-
r6(uro irO<oq oe pev(€vro ei;e oov onorEAeopo rnv o-
vonru(q roroqOerti.rv dAAov opydvurv, err6g ereivulv
rou oiporoq. O xiv5uvog Vrq rous ovOptilnoug o€ Xo-
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Carbon Monoxide

Carbon monoxide poses a risk to those vulnerable
to low oxygen, such as people with ischaemic heart
diseae. Even low concentrations (2-4o/ol of caboxy-
haemoglobin exacerbated myocardial ischaemia dur-
ing graded exercise in patients with coronary artery
diseaselo, and 5529 New York bridge and tunnel
workers were found to have a higher than expected
death rate f rom atherosclerotic diseasell. The World
Health Organisation guidelines are set to prevent
blood carbon monoxide concentration exceeding 3%.
The concentrations in non-smokers who walked into
the outpatient department of St. Bartholomew's
Hospital in 1975 ranged from O.2Yo to 2.5% while
smokers in an adjacent city office had concentra-
tions of 2.2-13o/o12. Nevertheless, carbon monxide
concentrations are higher within vehicles than at
kerbsides and are higher now than in 'l 97513, and
uptake of carbon monoxide is related to exposure
time and workload. Non-smokers in workplaces
such as garages have carbonhaemoglobin concen-
trations as high as 3.8%'3, so a case can be made
for monitoring in the workplace and those exposed
to vehicle pollution out of doors, to protect vulnera-
ble people.

Petrol

Petrol is a complex mixture of hydrocarbons and
additives. Benzene is liberated in petrol varour and
is of most concern because of its proved carcinogen-
ity in humans. A study ol 748 rubber workers ex-
posed to benzene over 10 years showed a relative
risk of leukaemia of 5.6o/o14, and in animals benzene
exposure showed malignancies other than in the
blood. Human risk at the low concentrations seen in
non-industrial communities is based on linear mod-
els from animal and human data. Thus in the Los

Angeles basin, where the population weighted con-
centration of benzene is 4.6 parts per million, the
added lifetime risk is estimated at 101 to 780 cases
per million people exposedl5. This method of esti-
mating risks is not universally accepted because the
active metabolite of benzene has not been identrf red

and because repair of damaged genetic material
may be more efficient at lower exposure concentra-
tionsl3. Nevertheless, concern in California has led

to the introduction of devices to prevent vapour es-
caping from petrol dispensers. There is no national
monitoring network for benzene in Britain but even
so a case can be made for following California's ex-
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prl^Cg ouyK€vrpdo€tS nou nopqrrlpotvrqt o€ pn Bto-
pnxovtKeS n€prox€S pooi(<ror o€ vpqpptKo povraAo q-
n6 5e5op€vo pelertilv o€ r€tpopclr6(rl.ro ror ovOpdr-
noug. Irqv rorAqSo rou Aog 'Avr(eAeg. nou rl ouvKa-
vrpooq pev(eviou eivor 4.6 p.p.m., o €TTtnpdoecros
rivSuvog yro 6Aq rn (urn unoAoyi(eror oro 101-7gO
ne prnr_tlroe rg ovd e roroppupro er<rr0e pEvou nAr10u-
o;roi15. Auril 4 ptOo5og unoloyropou rou rrv5tlvou.
5ev eivor ro0oArrd onoSerrq, roOtirg o dpoorr169 pe-
ropor\irqg rou Bev(eviou 5ev ovoyvtopi(eror rqr dr6rr
enr5ropOtiloerg BepAopEvou yeverrrou uArrorj, pnopei
vo eivqr neproodrepo onoreAeoporrrtg oe XopqAdlrepeg
ouyrevrptiroelg ekOioecr.r5l3. Oo16oo, ro OEpo our6
orrlv KoArtp6pvro o5ilyqo€ orqv Otonroq erooyr-uy4g
ouoreudv np6Aqqlqg e(orpioeurg on6 rrg de[opevig
nporqpiurv pev(ivqg. Ir4v Bperovio dev undpXer eOvr-
ro Sirruo ;rerpqoeu-rg pev(eviou, oAld ro nopdderypo
rr;g KoAr<p6pvro5 pnopei vq oroAou04Oel pe ono;rd-
Kpuvorl rtov nporrlpiov Bev(ivqg on6 xorolrqp€veg ne-
proXtg Kqr rnv erooyu-ryq ouoreuci.rv np6Aqqlqg e[orpi-
oeurg pev(ivqg oro npordpto.

Nrd(eA (Diesel)

Or e{or;rioerg ouror<lvdrutv nou roive Nrq(eA nepri-
louv Xopqtrtirr€p€S ouyK€vrpdloerg oepiov pinov, oA-
Ad peyofuJr<p€S ouyK€vrpdroerg ocuporr5iurv nou p€-
roQEpouv opyovrrd onoordyporo, neprAopBovol.rivtrrv
Kor rurv noAuopc,rporrrdv uSpoyovovOpdrruv. MeAireg
o€ n€rpctporo(ulo i6er[ov 6rr or ouoi€S our€g droOi_
rouv p€roAo(royoveg ror roprrvoy6veg r6r6rqreg16.
MeAtreg oe n,\qOuopo0g nou erri0evror oro Nrfl(eA
5ev ror€Aq(ov oe qnoreAioporo tr6ytrr rtlrv 6uoxoArtlv
nou EXouv oXio4 pe rov tAeyXo rou ronviopqros Kcn

rqg enoyyeAporrrfig Er0eoqg. Mro e,\eyy6pevq pelir4
rtdv Oovqrurv pero[u rcuv epyoriv or5qpoSp6pt_rv orrg
Hvo;riveg lloArreieg. i5er(e 6rr epydreg qfurio5 rdrur.r
rtov 65 erdrv nou drov errrOepivor yro rouAdXrorov 2O
Xp6vro eiXov ivo prxp6 ;rev oAAd oqpovrrx6 rivduvo o-
vonri[eog roprivou nveup6vc,.rv''. Aoppovovrog ouro
un' oryq, ro Bperovr16 i5pupo flveOpovo, np6oeoro
ouvtorqoe rqv Xpdoq pdorog oe enoyyeAporrrEg o;rd-
6eg uqrrlAqg irOeoqg onu.rg no5rlAorror€g oe dpopou5
n6treurv pe uqlqArt prinovoq.

Kupepvqrrrd pErpo

H rupepvqrrrd nopE;rpoorl pnopei vo eivor onoreAe-
oporrrd, onurg our6 roroSeiX0qre ono rov iAeyXo rqg
ouyrevrpdroeog poArjp5ou orrlv orpoo<porpo.

Tov lovoudpro rou 1986 ro p€yloro enrrpendpevo 6-
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ample and keeping petrol retail outlets away from
communities and fitting petrol pumps with vapous
retrieval systems.

Diesel

Diesel exhaust contains lower concentrations of
some gaseous pollutants but higher concentrations
of particulates bearing organic extracts, including
polyaromatic hydrocarbons. Evidence from experi-
mental studies shows that these are mutagenic and
carinogeniclu. Studies of populations exposed to
diesel have been inconclusive because of difficulties
controlling smoking and occupational exposure. One
case-control study of deaths among Unites States
railwac workers showed that workers aged under
65 who had bee exposed for at least 20 years had a
small,.but significantly, increased risk of lung
cancer''. With this in mind the British Lung Founda-
tion recently recommended the use of masks for oc-
cupational groups exposed to high levels of particu-
lates, particularly those who exercise - such as bicy-
cle couriers, in polluted streets and cities.

Government Action

Government intervention can be effective. as has
been shown by the reduction in atmospheric lead
concentrations. ln January 1gg6 the maximum
permissable lead content in petrol was reduced from
O.4 g/l to O. 15 g/l and over the ensuing year the
airborne lead concentration feel by halfl8. Within
the European Community all new small cars must
be fitted with catalytic converters from 19g3. These
replace conventional exhaust systems and can re_
duce exhaust emissions of carbon monoxide, nitro_
gen oxides and hydrocarbons by 70 to gOo/o. But the
effects of such new technologies should not be
overestimated. Catalytic converters work less effi_
ciently at low speed, are not yet widely available for
diesel powered vehicles. More importantly improved
emission standards may well be overwhelmed by
the growing number of vehichles. ln California
stringent emission controls requiring the use of ca_
talytic converters since 1g75 have only just kept
pace with increasing number of cars ad miles driv_
en.

The most effective way of ensuring cleaner air for
our lungs is to lower our dependence on cars and
lorries. This means car pooling, vastly improved and
cheaper public transport, and encouraging walking
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pro n€pr€KrKorqrog por\0p5ou orqv pev(lvq eAqrr6-
0qre on6 O.4 g/L oro 0.15 g./L ror rord rr1 Sroprero
rou froug nou oroAo[0qoe unqp{e pro eAorrrl.roq rqg
o€pol.l€rqQ€pdpevqg ouyrewpdoeog poAtp5ou nou ineoe
oro pro6'o. Mioo orqv Euptlnoirq rorvorrlro or\q ro
vfo prrpo ourorivqro qno ro 1 993 npiner vo eivor e-

QoSrooptvo pe roroAurrroirg perorponeig. To pirpo
ouro trrnopei vq eAqrrdroer rqv onopoAq rou CO, o{er-
Slov o(drrou ror uSpoyovovOpdrov on6 lS e(oprioe rg

rov ouroKrvilruuv rou enrniSou 7O-9O%. Or rqroAul-
roi perorponeig epyd(ovror Arydlrepo onoreAeoporrrd
orrg Xoprllig roXurqreg ror 5ev eivqr nAqre rd 6rq5e5o-
pfvor oro oXrl;roro nou xrvo0vrqr pe Nrd(eA. Eivor oq-
provrrro vo ley0ei 611 4 Arlqq ;rirptrrv yro peAriooq ruv
ernepnopEvulv p0nuJv ;rnopei vq un€poK€Aroe€i ono rov
Sroprdrg ou[ovopevo opr0p6 oXqporr.r-rv. Irqv KoAr-

Qopvro yro nopd5erypq n €tooyuyd roroAurrrdrv p€ro-
rponiov qn6 ro 1 975 poArg ror perd pio5 ovrrpponei
ro np6pArlpo rou ou[ovoprivou opr0po[r oXqpdrov xor
5 r ovu opEvurv XrAro;.rtrpurv.

O nro onoreAeoporr169 rp6nog nou eyyudror roOq-
p6repo otpo yro roug nve0povig pog eivqr vo er\qrrd,-
ooup€ rqv e[dprqorl pog on6 ro enrporqyd ourorivqro
rot <poprqyd. Auro oqpoiv€t rord noAi pe,\ltr.rprtvo ror
Q0rlv6repo ouorqpo prero<poptirv rorvou, ror evOdp-
puvon rou BoSioporog Kor rqg no5qAoolog. Enioq5 0o
npiner eneryovrtl}g vo evooppuvooriv vieg reXvoAoyieg
ornv KcrrcroKe ud rulv ourorrvrlru.rv nou 0o onopAtnouv
ornv npoorqoio rou neprpdAlovrog. Or KqrqoK€uo-
oreg ourorrvflrov oqpepo €ivot npooqvqroAroprivor
orrlv KorqoK€url quroKtvrlrov pe Booq rqv roX0 ror
rqv roXlrrqro. Aurq q rdoq 0o nptnet vq ovlKoro-
orq0ei on6 rdoq nopoyroyflg ourorrvrlrruv QrArrdlre-
puJV rrpos ro neprpdAAov. Eivqr 6uvor6v vo nopoX0ouv
ourorivqro ;re oprerd enrrdXuvorl. pe Aoyrr6 6pro ;ri-
yrorns ulproios roX[rrqrog 60-70 piAro xor fuyti.rrepo
punoydvo. Qo16oo, quro qnqrrei eniv5uoq qno nAeu-
pdg ole5roopoi Kor nopoyu.ryqg Kot Trpog ro nop6v ot
KcrrooK€uoortg 5ev BAEnouv (qrnon qn6 ro rorv6. Kq-
rq ouvEnero, n yv6pn rou rorvoi 0o pnopouoe vo ei-
vor o rrvqrqprog poXA6g prog rErorog npoond0erog pe

nopdAAqz\q unoorqpr[q ror v6poug on6 nleupdg ru-
Bfpvrloqg. H ove(tleyrrq Xpnon rov r5rorrrti.rv cruro-
rrvqrtr.rv oSqyqoe oe npoBAqporo oe peyoAounoAerg o-
vo rov r6opo. To Aurrr6 BepoAivo odqyqOqre o€ no-
poluorl ro 1987, orov ro neprooore po ourorivqro o-
r<rvqronorqOrlKov p€ rupepvqrrr4 on6qooq A6yur rq5
punoyovou opiXl4g <Srr'ro!l>> nou rdz\utpe ro peyoAire-
po pipog rrlg leppovio5s ror nopo;roro ptrpo ndpOn-
Kcrv orr'lv A0dvo ro <pOrvdncr-rpo rou 1991.

YndpXer ovdyrq yro opeoq ovoOedrpqoq rou 0€po-
rog p€rqQopog rou Korvoi Ko €Unop€updrurv. [.lpiner
vo undp(er evOoppuvoq yto tl€roQopd rcuv e;rnopeupd-
rt'.)v p€ orSqpd5popo i1 orponAoird ror eniorlg npen€t

nNEYMON Te}yog 2o, T61tog 4og, lottArog-AexitrtBproE 1991

and cycling. There should be urgent commitmet to
reducing the power of cars and increasing their effi-
ciency, as well as encouraging new technologies.
Motor manufacturers today sell their cars on the ba-
sis of their performance, power and speed. This
trend should be reversed in favour of environmental-
ly friendly vehicles. lt would be perfectly possible to
design cars which had adequate acceleration, and a
reasonable top speed of 60 to 70 m.p.h., but which
were 2-4 times more energy efficient, and similarly
less polluting. This would however require invest-
ment both in design and in production, and at pres-
ent the manufacturers see no demand from the pub-
lic. Thus, public opinion can be a powerful driving
force. backed by government encouragement and
regulations. Unrestricted use of the private car has
led to serious problems in many major cities
throughout the word. West Berlin was brought to a

standstill in 1987, when most cars were banned be-
cause o smog covering much of Germanys and sim-
ilar bans were introduced in Athens in the autumn
of 1991.

There needs to be urgent consideration of public
transport, which should be encouraged in every
way. Freight should be encouraged to travel by rail-
way or waterways, and there needs to be greatly in-
creased investment in the mass transport infrastruc-
ture. This requires commitment not only by govern-
ment, but also by planning authorities. The planning
decisions taken today will lead to benefits, or the
contrary, in 5-10 years time. There are no simple
and quick solutions to air pollution, and it is vital
that we should change our planning policies now,
rather than wait until it is forced upon us by contin-
uing health crises. There will have to be a shift in at-
titude by the public, planners and government alike.
A compromise will have to be reached with the in-
ternal combustion engine: better start sooner rather
than later.
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vo undp{ouv ouqnpiv€S €n€v50o€ts oro 6iKruo po(t-
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Oero er pipoug rqg rup€pvqoqg, oAAo enioqg ror er p€-
pous rtrtv unqpeortirv oXe5roopo[r. Or onoedoets oX€-
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LASER Nd: YAG
orts r<orcorloetg Kdt
rcaAorT0erg
orevdtoe,s TnS rposgei og
Kdt rutv Bpdyytttv

H Oeponeurrrrl ovrrperdlnrorl ruJV 6yxtrtv
nou ovqnr[,ooovror orou5 preydAous o€po-
ytrlyoirg ror 5ev ovrrperurni(ovrqt qTlor€-

,\eoporrxo qnorer\ei ndvro ;-rro nporr\qoq.
H ooQu(io on6 onoQpo(q ror n po(rrn
orp6nruoq qnerr\o0v, evtir dr\Ao oupnrti.r;roro onurs o

Evrovog BnXoS, q 50onvoro, o oupryprdg. or ouXv€g

Aorpdl(er5, unopoOpi(ouv oq;rovrird rqv nor6rqro rqg
(wnS. 'EXouv ovonruX0ei nor\Ai5 reXvrxfg erro;rdg
onurg q onAq erropq pe AoplSo proqllog, q 5toOeppio, q
rpuoOeponeio, ro 5rdqopo elSq orrrvopoAiog LASER
ror q <pu.rroSuvoprrd 0eponelo. H nro 5ro5e5op€vq ror
q nro ono5orr14 eivor q reXvrril erropdg pe LASER Nd:

YAG (Neo6upiou), n onoio oe ouvduoopd pe ppoXu0eponeio

enrruyxover roAurepo onoreAioporol.
'EXer roOrepui0ei nrq orlpepo yro Oeponeurrro npo-

BArlporo nou SqproupyoJvror on6 rqv ev5oouArrd ovd-
nru(q veonAoopdrulv nporonoOd-rv d peroororrrd-rv,
p€ rn popQn pd(oS o< revrprroJg oepoyuryoug nou
5ev pnopouv vo crvrU€rrunroroiv pe eyXeipqorl, qKr-
vopoAio d Xqpero0eponeio r'1 nopouoro(ouv ronrrq u-
norpond vo ovrp€rurni(ovror nopnyopnrKo pe LA-
SER Nd: YAG2. Or peroorooerg 5ev qnoreAo[rv ovrEv-
5er{r1 oQoi ro rrjpro oupnrdlporo oQeiAovror orrl ro-
nrrq ovonru(q rou oyrou errog ov our€g evroni(ovror
orov eyxiQolo d oro oord, nporoAdlvrog fvrovq ou-
prnrtl;roroAoiq rqr ro npooSorr;ro rqg enrpicr.roqg eivor
prrp6. lro rnv €Qqppovfl rqg 0eponeiog, np€ner o 6-
yKoS vq €Xer rouronorq0ei rurropoAoyrro-roroAoyrro
ror vo ovdre r orrlv Korrlyopio rou prl prKpoKurroprrori
roprrvd-rporog. l-lpEner vo eivor oveyleipqrog p€ rrlv
rAooorrd ro(rv6pqoq, vo ppioreror orqv rpoXeio, orqv
xupro rponiSo, oroug ruproug Bp6VXouS. vo eivor

npooneAdorpos p€ rn ppoyXoor6nqon Kor nepropropE-
vog o€ erroorl. Iro rprrdpro enrAoyrlg AotrrBdveror uno-

Nd: YAG Laser in benign
and malignant
obstructions of trachea
and bronchi

The therapeutic approach of tumors
which develop in large airways and can-
not be dealt with drastically is always a

challenge. Suffocation from obstruction
and massive haemorrhages have life-

threatening complications, whereas coughing,
dyspnia, wheezing and frequent infections signifi-
cantly lower the quality of life. Many resection tech-
niques have been developed such as simple resec-
tion by biopsy forceps, diaphragmy, chryotherapy,
several kinds of radiation, Laser and photodynamic
therapy. The most popular and effective method is
Nd: YAG Laser which achieves endoscopic palliation
of tracheo-bronchial malignancies'. This method is
today established for problems created by primary or
secondary malignancies which obstruct central air-
ways and cannot be treated by surgery, radiation or
chemotherapy and for the palliation of tumors which
occur f requnently. Metastases are not a contra-indi-
cation since their main symptoms are due to a local
development of the tumor, unless they are located
in the brain or bones and therefore life expectancy
is very small.

For the application of Nd: YAG Laser f irst of all the
tumor must be classified by cytology-histology and
must not belong to the category of oat-cell carcino-
ma. ln addition the tumor must be non-resectable by
common classification, must be localised in the tra-
chea or main bronchi, must be reached by bron-
choscopy and must be restricted in expansion. The
selection criteria include vitality index which must
be more than 40 according to Karnofski's scale or
less than 3 according to the ECOG scale. Weight
loss, anaemia (HT >30%), neutropenia (>2OOO),

thrombopenia ()1 OO,OO0), prothrombin time distur-
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qn o 5€iKrns (ulrrxdrqrog nou npan€t vo €ivot )40 rqg
rAiporog xord Karnofsky rl (3 rord ECOG. H ontlAero
popou5, q ovorprio (Ht<30%), q Aeuronevio (<2OOO), n
0popponevlo (<1OO.0OO), q 6roropoXrl rou Xpovou
npop0oppivqS P1,5 peyolirepq on6 ro euoroloyr-
16), q veQprxq ror qnorlrrl ovendprerq eivor oXelx€q
ovrevSei(erg. Anopoirqrq €ivot n exripqoq rrls ovo-
nveuorrrqg ror rop5rordg Aerroupyiog, or np6o<poreg
oxrvoypo<pi€S Kcu ropoypqQi€S rou Otlporo ror r1

ppoyXoor6nqon orqv onoio 0o ovoypdeeror ovqAurr-
rd q orprpflg evr6nroq rqg pAdprl5, ro eni rorg % no-
ooor6 r4g on6Qpo(qg, roOtlg ror q oX€oq rqs U€ rous
ppoyXoug Kor lS rponr5eg. Av iXer npoqyqO<i qKnvo-
polio d XqpreroOeponeio npEner vo peooAopdo€t Xpovt-
16 Srdorripo 3-4 epSopdSruv Kot ov q ouvoArrrl 56orl
€Xer uneppei rq 7OO0 rads onqrreiror ouorqp6r€pn €-
nr,\oyd ror o{roA6yqorl. 'Orov q on6epo(q eivor nAq-
pns ro noooor6 nou nqpouord(er neproprop€vq peAri-
uroq eivor 32-50% evdl 6rov q on6<ppo[q <ivor preprril

n opeon ror nopo5rrfi ovoroireroq [enepvo ro 85%. H
ovron6rprorl nAqord(er ro 1 00% yro 6yxoug XopnARS
xorodOerog 6nu-rg ro ropxrvoer5q ro q5evoruorrrd
roprrv6;roro (ru,\rv5ptirproro) Kqt roug p rrro[rg 6yroug.
l-1dpo nor\0 rold eivqr ro qnor€Aioporo ytcl ro,\oq0e r5

6yroug ror oA,\eg noOrloerg rqg rpoXeiog ror rr.uv pp6y-

Xrrrv, onr,rrg noA 0no5<g 0 qAtirporo, rvtil;roro, rvoAer drpo -

ro, rvoiolrorurdr;roro, opoprtlproro, opuloerSq, or-
poyyertlporo, ouQrlq rqg rpoXeiog, r.An.3'a'5.

Irrg roAorl0e rg orevdloerg rqg rpoXeio iXel eeoppo-
orei LASER pe oprerq enrruXio. [lp6rerrol yro orevdr-
o€rg - rupirrr5 rorpoyeveig, nou oeeiAovrqr oe ovd-
nru(r1 ouAtir6oug ouv5errrorl rorori roro pqrog rqg
rpoXeioE, oqv 5orruli6r fl neprXerpiSo p< oupperoxrl n
6Xr rou rorXtir;rorog, r1 orevtiroerg nou oeeiAovror pr6vo

oe ronrrq oipnrcuorl rou ouAo0 [ oe ovdnrulq ouvSe-
rrrot rororl pe rr1 popeq 6roepoy;rorog. Iuvq0rop€vq
eivqr ror 11 ovonru{q rorrru.tpdrtov. 'OAo ro nopond-
vcr"r o<peiAovro r r u piu-r g o€ no por€ropEvq 5r oor,tr,\dvuroq
rqg rpoXeiog, o€ rpox€tooropio d ovonrrjooovrqr nd-
vul orrl ro;rI Xerpoupyrrq5 enippoorlS nou €Xer npoq-
yqOei. Irrg orevd-roerg pe rn Uopen 5roepdyporog ror
oro rorrrtirl.rorq n oKnvoBoAio LASER pnopei vo €TTt-

<pfper nAdpq onorordorooq ror ioor1.
Irqv rpoXeio Kcr orous pp6yXoug iXouv Sorrpoorei

ornvopotrieg LASER on6 nr1y4 Apyou, 6ro[er6iou rou
dv0poro, Neo6upiou, X6r\proup ror 'Eppnroup (ArS,
COr, -Nd:YAG, Ho-YAG, Er-YAG: Xqprrd ororXelo ru_rv

onoviov yortirv-). Irqv orrrvopoAiq qnd nqy4 Arg, A6-
yLu ru.rv rSrorqrtrrv rqg, preyoAo ptpog rqg evipye rdg rrlg
onoppoQdror on6 rqv olpoo<porpiv4 xor iror p<rtlveror
oqpovrrrd q onoreAeogorrr6rqrd rqg. lro lS oKlvo-
poAieg ono nqyq Ho-YAG rqr Er-YAG 5ev tler ono-
rrqoei rSroirepq e;rne rpio on6 rqv €eoppoyR rous orov
nve upovol'2.
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bance ((1.5 above normal), renal and hepatic failure
are relative contra-indications. Estimation of respi-
ratory and cardiac functions, recent chest x-rays and
tomographies, bronchoscopy describing in detail the
percentage of bronchi obstruction are necessary. ln
case radiotherapy or chemotherapy have preceded,
the time interval must be 3-4 weeks and if the total
radiation dose exceeds 7.OOO rads, a more careful
selection and estimation is necessary. When ob-
struction is complete the percentage of patients who
show improvement is 32-50%, whereas when the
obstruction is partial the percentage of patients who
show good palliation is over 85%. The response
reached almost lOOo/o for tumors of low malignancy,
such as carcinoids, adenocystic carcinomas and
mixed tumors. The results for benign tumors and
o.ther lesions of trachea and bronchi are very good3-

ln benign tracheal obstructions Laser treatment is
successful. ln this case obstructions are mainly ia-
trogenic and are due to the development of ring-like
or diaphragm-like connective tissue. ln addition to
this the development of granulomas is usual. All of
these lesions are mainly due to prolonged tracheal
intubation, in tracheostomies or they develop on
thes car of a previous surgical incision. ln trachea
and bronchi the Lasers tested are Argon, COr, Nd:
YAG, HO-YAG and ER-YAG. Argon Laser is the least
effective due to the fact that a large percentage of
energy is absorbed by HB. On the other hand for
HO-YAG and ER-YAG experience in the lung is so
far limitedl'2.

The CO, Laser is absorbed largely by tissue water,
its penetration depth is about 1 mm and increases
the temperature on the tumor surface. Because of
these properties it is used mainly in benign lesions
and pediatrics. lt is superior to Nd-YAG as far as del-
icate treatment is concerned but is inferior mainly
because of the delayed results, ineffective haemos-
tasis and the transmission route using articulated
branches which must pass through the rigid bron-
choscope. lt is expected that CO, Laser application
will be modified as new types of transmission be-
come available6.

Nd: YAG Laser is the most commonly used Laser
in the tracheo-bronchial tree because of its advan-
tages over other types. The wave length is 1,06 pm,
although recently 1 .S5 pm models have appeared. lt
can be used with both fiberoptic and ridgid broncho-
scopes. A very small percentage is absorbed by the
tissue water, its penetration depth is about 6 ml (4-8
ml) and it causes thrombosis of vessels of more than
2 mm in diameter. ln this way the Nd: YAG Laser
causes tumor evaporation. The most usual power
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H orrrvopoAio ono nqyq CO, Aoyr.r.r rtr.rv rdrorflrc,.rv
rns -onoppooqrot oe peyolo po0p6 ono ro vepo ru.rv
rordv, 5rero5[re r oe BdOoS 1 mm, ou(dvel rq 0eppo-
rpooio orqv enr<pdv€ro rou 6yrou- Xpqor;ronoeiror
oro ovdrrepo ovoilv€uorK6. orrg roAoqOerg BAdpe5 rqg
rpoXeiog Kot ornv 11or5rorprr4. [lAeoverrei rqs oKnvo-
potrlog Nd:YAG orqv errtleoq l€nrdv Xerpropti.rv,
peroverrei 6pog 6oo oeopd orq ppo5trqrq rou enr6r-
u-rrdpevou onoreAtoporos ornv orp6orooq, Kot orov
rp6no peroQopd5 rrlg Vtct rov onoio qnorrorjvror op-
0ptr-rroi BpoXioveg ror rdronrpo nou npiner vo nepd-
oouv pEoo on6 ro oro;;nro ppoyXooronro. H eeoppo-
yrl LASER CO, ;rtotrt erdrrot runou ruporo5qyorj 0o
rpononorrloer rq Xpqorl rrlg Kor oro rpoXeroBpoyXrro

6o€vTpo
H orrrvoBoAiq LASER ono Nd:YAG roOreptir0qre

oro rpoXeroppoyXr16 5Ev5po A6yu.r rtrrv nAeoverrqpd-
ru.)v rn5 ivovrr rutv dAAu_rv r0nt.rv. H ernopnd yiveror
oe pqr<og ruporog 1 .06 pm. Mero<piperor pe onrrrEg
Iveg pioo on6 ro rovqfu epyooiog rou rvoppoyxooKo-
niou q ptoo ono erdrrrl oJlorq €t5tKoi r[rnou dro-
pnrou, ov rqr nolAts Qopts ro eiropnro nepvd ptoo
on6 ro oropnro. Anoppo<poror noAu Aiyo on6 ro vepo
rurv rortlv, nporoAei n€pinou 6 mm (4-8 mm) xot
0po;.rpdrve r ro oyyeio ovto rutv 2 mm. Me quro rov rp6-
no oQ' evdg pev roropOdrver vq €toxurprloer oe poOu-
repo orptir;rorq rou rorori o<peripou SroXEeror ptoo
orqv KopKtvrrd pd(o pre onoriAeopo rrlv e[drproq rol
onovOportr-roi1 r4g. Merd o oyrog onoporpuverqr un-
Xovrrd pe rq AopiSo proqriog pe eAdXrorq orpoppoyio.
H 5pdoq rq5 oro prrpo oyyeio ouvo5eueror on6 n4-
rrrrq virpulon ruJV npulr€ivtiv pe onor€r\eopo vo d4-
ptoupyeiror 0poppooq, roroorpoerl rcrrv ev6o0qfuo-
rd-rv rurrdpu.rv ror orp6orooq. H v€rputo4 nou npoKo-
Aeiror oro poOure po orptilporo iXer oXioq pe r4v royu
r<or rq 5rdpr€ro rng orrrvoBoliog (15-1OO wafi, O,4-4
sec, Kqr oneproprorrl ouvoArrq evipyelo oe Joules). H
epnerpio €5er[e orr roX05 40-60 watt ouv6Eeror pe Ar-
ydrepeg nopcvEpyereg evdr 20-40 watt npoKoAouv ot-
poorooq pe Xpovo 0,5-1 sec ror onoorooq on6 ro
oroXo nepinou 1O mm. H eAorruroq rou 6yrou ouve-
Xi(eror ror perd rn ArlEq rqg ouve5piog rqg orrrvopo-
Aiog ror q erripqoq rou qnoreA€oporog onorrei 5r}o
rqr nAiov 24wpo onore nptner vo fipovporonoreirqr
BpoyXoor6nqoq. Me ouri5 rrg r5rorqreg ro Neodrjpro
nAeoverrei on€vovrr oro 5ro{ei5ro yro rq Oeponeiq ev-
6poouArrdrv roprrvurporov peroverrei 6pog orrlv e rri-
Aeo q Aenrdrv Xerpro;.rtilv7.

H Xpqorponoi4oq rou e0ropnrou rvoppoyXooronrou
€Xer 6Ao ro nAeoverrrltrroro rrlg ;reOo5ou ;re ronrrrl o-
voroOqoio ror tXe I onoAurq Ev5er[q orrg onopoxpuopr€-
veg ev5oBpoyXrreg pAoB€S, o€ oopKio ;rerd rpcrx€ro-
oropio 11 oe prrpou ;.reyiOoug oyroug. Meroverrqporo
rqg pe0oSou eivor or ovrr5pdoerg rou crppdorou, o n€-
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used is 40-60 Watt with time exposure of 0.5-1 sec
and distance from the tumor target of 10 mm. This
type of application has few side effects. Because of
deep tissue penetration Nd: YAG is superior to CO,
Laser for treatment of intraluminal tumors. although
inferior for delicate manoeuvres'. The use of fiber-
optic endoscopes has the advantage of a technique
which can be used with local anesthesia and has
absolute indication in distal endobronchial lesions.
The disadvantages of this technique are patient's
reaction, restricted time available and f inally the dif-
ficulty in controlling massive haemorrhage. On av-
erage two sessions are needed. The use or rigid
bronchoscopes, under general anesthesia, gives bet-
ter working conditions and has the advantage that
haemorrhages and hypoxia can be better dealt with.
ln addition the lack of patient's negative reaction
and time available are advantages and usually one
session is needed. Of course during general anes-
thesia serious complications can emerge which
need mechanical ventilation and perhaps admission
to the intensive care unit. Mortality related to the
latter technique is 03-2.7% whereas with the
former it is 2-61 . ln any case results as far as the
two techniques are concerned are no different when
we estimate them at 3.6 and 12 month intervals8.

It is desirable that the Laser laboratory should be
attached to an operating theatre in case of complica-
tions. At least 50 m2 are needed, designed properly
as the main and waiting rooms. lt should be
equipped with a general anesthesia apparatus, a
cardiac function monitor, a defibrilator. a transder-
mal arterial oxygen saturation monitor and an x-ray
machine, either fixed or ambulatory. lt is wise for
more than one endoscope to be available and the
endoscopist should know both techniques and the
functioning of the Laser beam. Before applying the
Laser a patient evaluation should be made by an
anaesthetist and also the intensive care unit should
be informed, regardless of whether the technique is
performed under local or general anesthesia. ln ad-
dition the medical team and technicians must be
properly trained and all the protective measures
must be carefully takenlo.

At the Sizmanoglion General Hospital of Athens,
we have been using Laser Nd: YAG since July 1988,
in the treatment of tracheo-bronchial neoplasias ad
also intracheal benign lesions. 157 patients were
treated up to December last year (120 had primary
cancer, t had endobronchial localisation of metas-
tatic carcinoma, 2 had carcinoid tumors, 2 had cy-
lindromas, 16 had benign obstructions. 5 granulo-
mas and 3 villus tumors. The majority of these were
treated using fiberoptic endoscopes under local
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propropevos Xp6vo5 €pyooiqs q 6ioxoAq qnoK6AAnon
ruJV ouyKptppdrr.uv Kot n oSuvol-tio eAEyXou ptos po(t-
rqg orproppoyiog. Kord p€oo 6po qnorro0vror 5io ou-
ve5pieg. Or ooOeveig oviXovrol xo,\d rqv enippoorl pe
ronrr[ ovoro0qoio, nopd ro pqXo, rov ndvo, ro Suod-
p<oro oioOqpq Kot rqv e(dlvr.troq-onov0pdxtr.rorl ruv
rortirv. H Xprlon eupurdvoAou q 5rrdvoAou rvoppoy-
Xoor6nrou Sleuror\0ver oqpovrrxd rov Oeponeurq. H

Xpqorponoiqoq rou dropnrou ppoyXoor6nlou l.t€ y€vt-
rq vdprooq nop€Xer roA0repeg ouv0dreg epyooiog e-
A€yXer rrg or;roppoyieg euroA6repo Kot rrlv uno(uyo-
vor1.rio. H onor6l,\qorl ru,v ouyKprppdrtov eivor euroA6-
repq roOdlg ror q nopolEr€uorl ru,v erxpioeurv. H ro-
rdpyqoq ru.rv ovrr6pdo€u,v rou oppdrorou Kcu o p€yq-
,\irepog Xpdvog epyooiog eivor orlpovrrrd nAeoverrd-
Ucrro Kor ouvqOurg qnorreitor ;rio ouveSpio. Kord rrl
6rdprero rq5 yevrrq5 ovoloO4oiog, pnopei vo nqpou-
oroorouv oopopig SroropoXi5 rou crcplopoi xor vo
Xperoorei pqlovrr4 unoordprlq rqg ovonvods, nopq-
;rovfl orq MovqSo Evrorrrqg Oeponeiog ror oAlyorlpe-
pn nqpqpovd oe 0dAopo d o< Movd5o BpoXeiog No-
oqleio5 pe ovdAoyq enrpdpuvoq rou r6oroug rSitrrg 6-
rov Xprlorponorrl0ei oi0ouoo lerpoupyeiou. Me 14 ro-
nrrq ovoroOqoio q 6ro5rrooiq elvor onAoiorepq xol E-

vog opr0p6g oo0€vdrv perd nopopovfl oAiyrrrv optirv
pnopei vo enrorpErper oro onirr rou oprei vo undpXer
5uvororqro enrrorvtrrviog 4 dpreoog np6opoorl, oro
Noooropeio oe nepinru.roq enrnlortilv. H SreyXerpqrrrd
0vqr6rqro pe ro dropnro ppoyXoor6nro un6 yevrrrl
vopru.roq eivor 0,3-2,7%. Me ro etropnro uno ronrrd
ovoroOqoio ro noooor6 rupoiveror on6 2-6% ror q

Xpnon rou ev5orpox€loKo[, ourAfivo evdr SleuroAiver
rrlv ovoppo<pqoq 5ev peropdAer ro onorileopo. To
noooorq ourd <nqped(ovror ouoroorrrd on6 ro xprrrl-
pro enrAoyqg ru:v oo0evdv qAId Kqt rrlv eprnerpio rrlg
Oeponeurrrflg o;rd5og. ['ldvrurg rq onoreA€oporo Kqt rl

Srdprero nopopovdg roug 5ev 5roeipouv pe rr1 pio 4
rqv dIAq ;rE0o6o orqv ovd rpipqvo, efdprlvo d 5ur5e-
ropqvo enoverripqoqs.

H oqpovrrr6repq enrnlord elvor 11 uno[uyovorpio
ror 11 ouXv6repq orrio nou rnv nporolei eivor q qtpop-
poyio. 'AAA€S curi€S unofuyovorpiog eivor q ouAr\oyil
ru.rv errpioeulv To ouyrpipporo rov rordrv Kqt ot
0poppor. H noporero;rivq uno[uyovcnpicl pnopei vo
nporoA€oer 5roropoXtg qn6 ro xuxAorpoprord ror 0d-
voro. 'AAAeg enrnAoxig eivor q 6rdrpqoq rqg rpoXeiog
fl rou pp6yXou 11 5qprroupyio oupryyiou, nv€upo1l€oo-
0r.updrrou, ;reoo0r.uporirr5og xor nveupoOrlporo. A-
vr<vdei[erg q on6<ppo[q nou oeeileror oe e(oreprrrl
nieoq, q 5rq0qoq rqg rpoXeiog d rou pp6yXou, q oi-
pnruoq rqg rpoXelog n rou Fp6VXou nou o<pei,\eror oe
oupperoXd rou rorXtl;roro5 Kcn q Xov6popoAqrio. 'O-
rov q on6qpo[q eivor oArrd rol ilouv nepdoer 4-6 e-
pSopd5eg 5ev ev5eirvuror q 5rdvor[q err6g ov iXer 5q-
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anesthesia. Patients with large tracheal tumors or
with a history of large haepoptysis were the only
groups of patients treated'with rigid endoscopes.
Good response to treatment (78%) was shown by
patients with partial obstruction, whereas the re-
sponse was 30% in those with complete obstruc-
tion. Patients with benign obstructions showed in-
itially good response, but during follow-up one half
of them relapsed. Survival of patients with cancer
varied from a few days to 3 years with an important
number of patients surviving from 6-12 months. No
patient died during treatment or within the following
days. The most frequent complications were bleed-
ing, dyspnia and disturbances of the cardiovascular
system. All these were successfully dealt with. Tra-
cheo-oesophageat fistulae were preset in two cases,
one month after treatment. ln I patients with cancer
Laser treatment was preceded or followed by other
therapeutic measures. lt is estimated that one third
of patients could be treated as out-patients and also
many of them should be referred for Laser treat-
ment earlier in which case better results, a signifi-
cant reduction in both hospitalisation duration and
cost and probably longer survival could be
achieved11 12.
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Uroupvne€i qn6ornpq Kot o nup€ro5, 5ev unoXupei pe

rqv ovrrpiu-roq. H ppoyyoypoeio nprv rrlv enEppooq
Siver nlqpoQopieg yro rqv rordoroorl rtlrv il€ptO€pt-
rtirv oepoyoytirve.

To epyoorqpro Oeponerdv LASER 0o np€ner rord
nporipqoq vo €ntKotvLuvei pe ro Xerpoupyeio ytq uno-
orqpr(q oe nepinruroq enrnAoxtirv. Anqrroavror rouAd-
Xrorov 50 r.p. SropuOproprivo oe rupirrls oieouoo Kqt
npo0dAopo. Anopoirqrog e{onArop6g 0eopeiror ivo
pqXdvrlpo nopoXns yevrr4g ovoro04oio5, pio ouoreuq
ouveXoig noporoAo00nons rnS ropSrorqg Aerroupyiog
pe onrvr5urrd, €vo o(uyov6;rerpo 5roSepplr4g perpn-
oqg oepitr.rv rou oiporos ror eopqr6 q oroOepo orrr-
voAoyrx6 pqXdvqpo. EnrBoAeror vo undp;1<r neproo6-
r€pq qno tvo eiroprnro d droprnro ppoyXoor6nro ror
noAAi5 ev5ooronrrig SeopiSeg yro rn p€roeopd rnS o-
rrrvopoAiog. O Xerpror4g ove[dprqro on6 rq reXvrril
nou 0o e<popp6o<r, erJropnro d eu0u, npiner vo VVuJ-
pi(er e(ioou roAd rqr rrg 50o pe065oug, roOdrg enioqg
ror ro rp6no ,\erroupyio5 rqs nnyR5 qxrivuJv LASER.
[1prv rqv ivop{q 14g 0eponeiog nporlyeiror o(rol6yqoq
qn6 ovqroenoroloyo ror ouvevvdnoq p€ 14 MovoSo
Evrorrrd5 Oeponeiog ove(dprqro ov q 0eponeio yiver
rdrur qno ouvOdreg ronrrd5 r1 yevlrrlg ovoroOqoio5. To
torpr16 Kqr ro nopoiorpr16 npoor.r.rnrr6, nou eivor ro-
ror\AqAo ernor5eupivo, np€ner vo Ao;rpover pErpo o-
oQoAerog o0pQu-rvo U€ rous 5re0veig rov6veg oo<pd-
Aerog rurv rorprrtlv LASER nou oXeri(ovrot KUpiul5 p€
rqv npdAqqq eyroupdrr-uv orous epyo(6prevoug orov
i6ro Xdrpo Kcu orous ooOeveig. O Xpflorqg e€per ono-
poirqro er6rrd npoorqrcurrrd yuoltd r1 ronoO<rei orov
npooo<p0dlpro Qox6 rou evSooxoniou ovriorotxct Kct-

Aunrpi6o xor o Xdlpo5 npEner vq SroOErel ep<povq npo-
er6onorqrrrq oqporo66rqoql o.

An6 rov lo0Aro rou 1988 oro lo;rov6ylero Nooo-
Kop€io Xprlotponot€iror q orrrvopor\io LASER Nd: YAG
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(pqxoS r0;rorog 1 .06 mm) orrlv ovlp€rdrnroq ru.rv ve-
onAooporcuv rqg rpoXeiog Kqt rtrtv BpdyXov xoOtirg ror
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orponruoq. Avronorproq orq Oeponeio nqpouoiooov
r$o J8o/o quroi nou eilov peprrd on6<ppo(q rou o€-
poyoyoi qno veonAooporrrd v6oo, evd p6vo 30%
ouroi nou eiXov nAqpq onoepo(r1. 'OIor or ooe€v€ig
pe roAod0q orivuloq nopouoiooov opXrro oqpovrrril
Be,\rituoq oAAo orqv nopeio unorponiooov or prooi. H
enrpiu-roq yto rous ooOeveig pe ve6nAoopo ilrov on6
,\iyeg pipe5 ptXpr 3 Xp6vto ror €vog oqpovrr169 opr0-
p6S €(qoe on6 6 €u-rg 12 pqveg. Koveig 6ev onepiooe
roro 14 Oeponeio 11 rrg nprirr<g p€peg perd. Or ouXv6-
repeg enrnloxtg qrov 11 orpoppoyio, q 5Jonvoro ror or
5roropoXig on6 ro xurAo<popro16 nou ovrrperoniorq-
rov enrruxtr-rs. TpoxeroorooQoyrxo oupiyylo nopouord-
orqK€ o€ 2 neprnrti.roe lg, €vo pilvo ;rerd rqv ivop(q rqg
Oeponeiog. Ie 94 ooOeveig pe roprivurpo n 0eponeio
LASER nporlyq0qre i1 oroAou0qoe oAAoug Oeponeurr-
roug Xerpropoirg. To 1/3 rwv oo0evdrv pnopoioe vo
unoplrlOei orq 0eponeio oov e[trrreprroi evd opreroi €-
np€n€ vq EXouv npou.rOq0ei yro LASER evurpirepo on6-
re ovopevovrov ror\0repo onore,\io1.roro, oqpovrrrrl
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NEPIN HWH
Eron65 rq5 Fre)\€rqg ourr15 eivor 11 erriprloq rrlg 6royvurorrrdg olioS rq5 Sroppoylrr{g

6ro BeA6v4g ovopp6qnoqS (ABABA) orn 6rdyvtrloq rou roprivou rou nvetpovo nou

nopouord(erqr p€ rn UopQn rns r€pro€prrdg pd(og d rou nepr<peprroi 6(ou. Fro ro A6-

yo our6 flpqypqronordooge ABABA oe 24 oooeveiS U€ n€prQ€prr€S Ud(eS 1 4 q neptQe-

prro[rg o(oug 1O orqv qKrtvoYpqQio Otbporo. H el€rooq eqoppo(6rov, piour rou lvo-

Bpoylooroniou,;re pio ouoreurl peA6vrlg ovopp6qqorlg 21-G (1,3 er.) e<p' 6oov 6ev

Srqnror@v6rov ev6oppoylrxd FAdBn. Yn6 qrrtvooront16 EAeylo, npdtro yrv6rov Ar1t;lq

uArrori pe qlrlrrpo, rqr6ntv eqoppo(6rov q ABABA ror r€Aog qroAou0otioe 11 SloBpoy-

lrrd Brorpio (ABB) rns n€pro€prrrlg BAdpqS. H rurropoAoyrrd e(€roo4 rou uArroi rqg
ABABA rlrov Qerlrq yro roroqO€rq o€ 16 qoOeveis (66,6%). To 6royvrrrorr16 etpog rrlg

ABABA.nrqv oq;-rovrrrd uryrlA6repo qn6 qur6 rq5 qrqrrpos n rns aBB. H npooodrq rr15

ABABA oro ouv6uqop6 r4g ABB xqr rqg qdrrpog orj(r1oe oqpovrrrd ro 6toyvtuortr6
eupoS rqg rvoBpoyloor6n4oqS (ono 50% oe70,8%1. Aev or'1per60qrov enrnAor€5, 6-

rru,s rv€ul.toOrir po ro g d or1 povrr rd o r p op poyio.
Iupnepoiverqr 6rr, q 5roBpoyrcrr'1 6ro pehovng ovopp6qrlorl eivor pro oo<potrqs r€XVl-

rr1 nou ou{dver ro 6royvurorrx6 e0pog rr15 rvoppoyloor6nqo4S orls neptnruroetg ropri-
vou rou nveipovo nou Tlctpouord(ovror U€ rq UopQ{ neprqeprrdrv po(drv n 6(utv.

ENEYMON (19911 2:92-96

H outrt$oLi rns itappoyxtKis 5rq

Erooyr.rlyd

Or rororlOerq nveupovtroi 6yror, ouXvo, nopouord-
(ovror ;.le rn popQn nepr<peprrtr-rv po(tilv fl o(tlv nou
ppiorovror n€po on6 ro onrtro ne5io oro;ro Kot rtov
viog yevrdg BpoyXooronic,lv. To XopqAo 5royvulorr16
e0pog rq5 rvoBpoyXooronqoqg, 6nou o' ourou rou ei-

5oug rrg oAAortiloerg Xpnotponor€iror o ouvrl0ns ouv-
Suoopog rng InVnS ur\rrou p€ rrlv tyqrrpo ror rr1 Ao-

BiSq BroqioS, ouXvd onqtrei rrl XpRon enepBorrrdrv
peOo5u.rv peyoA[rrepou rrv5uvou, 6ncu5 q 6rororXt-rpo-

rrr<r1 5ro peA6vqg proqliol. Ie pro npoondOero p<r\riu;-

orls rou 5royvu.rorrrou eupoug rqg rvoBpoyxooronqoqg
ong n€prQ€prrtS pq(eS d oroug neprcpeprrouS 6(oug,

Xpqorponor€iror rq reAeuroio xpovro, o< peptro rf-
vrpq, 11 5roBpoyXrrq 5rq BeAovqg ovoppo<f qoq
(ABABA) o' ourEg rrg BtroPeg2'3'a.

Irq pelErq ourrl yiveror o(roAdyqoq rou Stoyvtuorr-
roir eupoug Kot ruJV entnAortltv rqg SroppoyXrrdg 5ro
peAovqg ovopp6Qqoqg orq 5royvuJoq rou roprivou
rou nveipovo nou nopouord(erot p€ rn popQq rng
neprQeprrqg pd(oS rl rou n€prQ€prroir 6(ou. Iuyrpive-

peAovrTg
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rcfl, €rTiorl5, n r€XVtKR ourn p€ rq AnWn uArrou p€ q.,n-

Krpq Kor rrl Srqppoyxrrq proqio (ABB) o' quro ro €i-
5og rtuv qIAor6oeuJv.

YAr16 ror p€0o6og

To rJArro rqg p€Airrlg pog onorir\eoqv 24 oo0eveig,
nou npoorllOov oro Noooropreio UcrS, ro lpovrro 5rd-
ornUq: lovoudprog-Ienr€pBprog 1 991, pe nepr<peprrig
po(eg (14) n neprQeprro[r5 6(ouS (10) orqv oKlvo-
ypoQlq Odrporo. H qArrlo rurv ooOevti.rv (21 dvdpeg, 3
yuvoireg) ruporvorov c:n6 44 piXpr 78 Xp6vro (pEoq
qArrio 65 ypovro). [lporerp€vou vo unopAqOo0v orqv
e(froor1, 6Aor or ooOeveig inpene vo iXouv 50o rouAd-
Xrorov opvqrrrig rurropoAoyrrig e(erooerg nrutArrrv.

H ouoreuq rqg peAovqg ovopp6<pqoqg (Olympus
NA-lC rl NA-2C) nou Xpnorponord0qre, onoreAeiror o-
no pio peAdvq (21-gauge) prlroug 1,3 er. npooroAArl-
pfv4g oro drpo evog roOerqpo qn6 Teflon. H peA6vrl

p€ rov roOerrlpo rq5 neprpdr\eror on6 pio eirropnrrl
peroAArrrl 0drq pioo orqv onoio pnopei vo perorrvei-
ror. H 6,\q ouoK€uq (peAovq ror peroAfurd 0r1rq) iXer
rq 5uvor6rqro vo nepvder ;rioo qn6 rov ouA6 (or6po
r<or 2 XrA.) rou etropnrou BpoyXooroniou, evdr oro ey-
yJg drpo rng npooqppo(eror oipryVq (20 ml) yro rrlv
eQoppoyd ovopp6<pqoqg.

Or oo0eveig unopoAAovrov oe npovdprtrloq (ne0r6i-
vq Kor orponivrl) rot ronrrq ovotoenoict (SrdAupo Ar-

5oroivqg 2o/rl. ru qroAou0o[,oe 11 eioo5o5 rou tvo-
ppoyXooroniou on6 rq Stoprvrrq o56. Yn6 oKlvooKo-
nrro EAeyXo, ror e<p' 6oov 5ev 5rqnrorov6rov ev6o-
ppoyyrrq BAdBn. npti.rro yrvdrov Ailqq uArrorj p€ Vrl-
rrpo, ror6nrv e<poppo(drov q ABABA ror rEAog oro-
Aou0o0oe q ABB rqg neprQeplrrlg noOoAoyrrflg eoriog.
Auo tog r€ooepr5 ovoppoQqoers p€ rn pel6vrl npoy-
proronoro0vrqv, o€ rdOe ooOevd, evtir o i5rog opr0p6g
npoonoOertirv yivovrov p€ rrlv qqrrpo ror rq lopiSo
5roppoyXrrqg proqiog.

l-ro rqv npqy+loronoiqoq rrlg ABABA, o<pou ro rvo-

BpoyXooronro eiXe ronoOerqOei orov roroAAr-1Ao nepr-
<peprr<6 Bp6VXo, q BeA6vq nepvouoe pioo ond rov ou-
A6 rou roluppivq ono rq peror\r\rrr1 rqg Oqrq. Irq ou-
v€Xero, uno orrrvooronrro tAeyXo, pe rlnreg rrvqoerg
npotr.roei ro pr€Xpr rov il€pto€ptro o(o 4 rqv neprQeprrq
pd(o. Merd rqv enrpeBoitrroq rqg enoQqg rns ou-
ore urlg rq5 BeAovqg pe ro opro rqg o,\Aoir,uoqg-or6Xou,
o ro0erqpog (Teflon) onptrrlvdrov epnpo5, q petr6vr1

npo€Bole ono ro np6o0ro orpo rqg peroAArrrlg Oqrqg
ror npocr.roeiro pioo orqv oAAoiu-roq (Errdvo 1, 2). Aro-
Iou0oiroe ovopp6<pqoq pe orjpryyo, nou eiXe eQoppoo0ei
oro eyy0g drpo rou roOerqpro, evd 11 peA6vrl rrveiro
nor\rvSpoprrd ;rioo orq BAdBn, ;re orono rq ouyrivrptrr-

Erx6vq 1
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Erx6vq 2
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ol KurroprKo0 uArrou. Irq ouv€Xero q p<Aovq rpopr6-
rqv niou., orq peroAArrq rqg Oqrq ror 6111 11 ouoreuq
ovooupdrov €(u on6 ro ppoyXoor6nro. To uArro nou
eiXe ouyxevrpurOei orq peA6vq Kor orov roOerqpo enr-

orpu.rv6rov, nporerprtvou vo unopA40ei oe xurropoAo-
yrrfl e[trooq.

AnoreA€ogoro.

Eixoor rEooeprg ABABA npqyporonorqOrlrov oe rod-
pr0poug oo0eveig p€ n€prQ€prK€S pd(eS d nepr<pept-

rorig 6(oug orrlv oKrvoypo<pio 0tilporo, ro lpovrxd
5rdorqpo lovoiroprog-Ienrippprog 1991. H 6rdperpog
rtrrv n€prQ€prxtirv ourtirv oAAortloeov rupotv6rov on6
1,8 iurg 7 er. (pioq rrpd 4,9 er.) EwEo on' our€g e-

vroni(ovrov oro 6e(ro rdrul Aop6, flr orov oprorep6
rdrur. 'OAor or oo0eveig eiXov xoprivo nvei;rovo (22

BpoyXoVevn, 2 ;leroororrr6) nou 5royvtiroOqre eire pe

rrg ppoyl4ooxonrrig rexvrxtglT, eire pre rq Storor;1uupo-

rrrq 6ro BeAovqg proqlioa. eire pe rq Otrrpoxoropn3. A€-
roriooeprg ooOevcig eiXov enr5eppoer5Eg xoprivurpo,
enrd <i1ov o6evoxoprivurpcr Kcrr rperg eiXov o5ro<popo-
noiqro. Aev 5ronrordrOrlxe 5rqQopd orov roroAoyrr6
rtno rou roprivou ;rero(i ru-rv Serypdrov nou AqQOq-

Kov p€ rqv ryqrrpo, rq ABABA ror rq ABB.
Tq onoreAEoporq rrls peA€rqg pog neprfXovrcu orov

nivqxo 1 . H rurropoAoyrrq e[€rooq rou uArro[r rrlg
ABABA, qrov 0errrd yro roxoflOero oro 66,6% ruJV cr-

ooevtirv, oe oiyrproq pe ro 25o/o rqg qqrrpog ror ro
41,6Yo rqg ABB.

H npooOqrq rurv 0errrdrv onoreAeoprdrcuv rrlg qrl-
rrpog ot(qoe ro 6royvrrrorrro e0po5 rr;g ABB oro 50%
Kqr rrls ABABA oro 7O,8%. H npooOrlxq rqg ABABA
oro ouv5uqopo rqg ABB xor rqg qlflrrpoE o0(qoe ro
ouvoArxd 5royvt.ronx6 eipog oro 7O,8o/o. An6 ro
npoqyo0pevo, 6ronrord.rveror 6rr q nopouoio rurv Oert-

llivorog 1. :YTKPI:H AIAfNO:TIKOY EYPOY:
ABABA, V KAI ABB.

nNEYMON TelyoE 2o, Toltog 4og, loiAroS-Aex4ptBprog 1991

rd-rv onoreAeo;rdrtrrv rqg ABB oro ouv6uoop6 rqg
ABABA Kor rq5 qdrrpog 5ev enrlptooe ro Sroyvcoon-
ro e0po5. Auro o<peiAerqr oro orr o< oAe5 rrg neprnrti.r-
o€rS TTou n ABB drov Oerrrd, ro i6ro ouviporve ror pe

rq ABABA. Aev unflp{e 5qA. nepinru-ron nou vo Sronr-
ort.rOei opvqrrrd ABABA ror 0errrq ABB.

Aev oqpe r60qxov oqpovrrxtg enrnAortg, onu5
nve upoOdrpoKqs n peydArl or;roppoyio eire pre rrl
ABABA eire pe rq ABB. Ie 6r\eg rrg neprnrti.roer5 q

ABABA ouvo6u6rov on6 noAr} prxptg nooorqreg oi-
porog ((1 0ml), nou oroporo0oov p6veg roug Xurpig
er5rxq 0eponeio.

Iu(rlrqoq

H reXvrrq rr15 5roBpoyXrrfig 5ro peA6vqg ovopp6Qq-
on5 €Oqpp6o0qre, yro npti.rrq <popd, ono rov Schiep-
pati ro 19585, ;r€otr.r rou oxopnrou BpoyXooroniou,
yro rq Srepcuvrlorl ru.rv AeprQo5ivurv peoo0ruporrou. To
1963, or Versteegh rqr Swierenga' rrpoyl.,oronoiq-
oov ndvu-r ono 250 ovoppoQ4oerg 5ro pel6vrlg o€ u-
norponrSrroi5 lep<po5€ve5. Apyorepq, ro 1979, o
Oho et a16 nepriyporlov yro nptilrq <popd prro e0ro-
pnrq peA6vq 23-gauge, nporerp€vou vq XpqorUororn-
Oei ptou.r rou rvoBpoyXooroniou. Mio peA6vq nop6-
porcr p€ ouril nou ne priypoq,re o Oho Xpqorponoiqoe o
LundgrenT vro rrlv ovopp6<pr1oq on6 evSoppoyXrr€g
Kor n€prQ€prr€g prd(eg ror o Buirski et a18 yro rq 5rd-

vvuon rou <v5oppoyXrro0 roprivou. ['lro np6o<poro,
or Wang ror Terrye qvoroivuJoov, npdror, rrlv €pn€r-
pio roug on6 rq Xpnon proE etxopnrqg peA6vqg 21 -
gauge orqv 5repeivnoq rng enirrooqg rqg ppoyXoye-

vo0g ropxivou orous ;reoo0u-rporrroirg AepQo5iveg.
An6 r6re noAA€g per\€reg tXouv 5q;rooreuOei ror 6Aeg

ovo<pEpovror orrl oqpovrrrd ouppoArl rqg ABABA orrl
5rdyvuroq ror oroSronoiqoq rou ppoyXoyevoig ropri-

5.10.14
VOU

To 1983. or Shure ror Fedullo2 ovoroivr.uoov, yro
nptlrq Qopd, onoreAio;roro on6 rqv eQoppoyq rqg
ABABA, pe pio peA6vq 20-gauge (1 er.), o€ r€prq€pr-
rtg nveupovrrfg pd(eg. Arqniortlroov 6rr q AEBAA, 6-
rov npooreOei oro ouvqOq ouvSuoop6 rq ABB rqs Wrl-
Krpcrg Kor rou ppoyXrrou ernliporog, ou{dver oqpo-
vrrrd ro Sroyvrrlorr16 eirpog rqg rvoppoyXoor6nqoqg

lon6 48% oe 69%) orq 5rdyvtrroq rou ppoyXoyevo0g

roprivou nou nqpouord(eror pe rq pop<Dn rng fl€prQ€-
prrqg pd(og. O Wang et a13, ro 1984. ovi<pepov 5ro-
yvruorrr6 eipog yro rq ABABA l47,Byo) orlpovrrxd o-
vdrrepo on' qur6 rqg ABB I rqg qrlrrpog, oAAd ror
rou ouvSuqopoi rou5, orov eQdp;rooov rlv e[irooq
pe pio peAdvo 22-gauge (1,3 er.) oe ooOeveig p€ n€pr-

Q€prKo0S nveupovrro0s 6(ouS d neprqeprrig pd(eg.

Teywx4 AptOtt5S 9enxdv
oe 24 nepnfioery

o//o

ABABA
v
ABB
ABB+V
ABABA+V
ABABA+qJ+ABB

16
6

10
12
17
17

66,6
25
41,6
50
70,8
70,8

Oprop6g ouvropoypoQrtilv:

BeA6vns ovopp6<Dnon, tP =
prorlrio.

ABABA = 6roppoyXrrd 5ro
qrrlrrpo, ABB = SroppoyXrrrl
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Aiyo opy6repo. o Schenk et ala. oro nAqioro peAtrqg
rou5, nou neprAoppove ABABA oe 91 qo0eveig pe
ppoyXoyevig roprivu.rpro, oviqepov 5royvruorr16 etpog
40% qno rnv €Qoppovd rrlg e[€rooqg oe nepr<peprrtg
po(eS n neprQeprrou5 o(oug (7 on6 42).

Tq qnoreAioporo rrls peA€rr1g pog, p€ rq Xpqoq Be-
A6vog 21-gauge (1,3 er.), enrBepoiuroov rq Xpqorpo-
rnro rq5 ABABA orq 5rdyvtrrorl rou n€ptQ€prro0 rop-
rivou rou nveupovo, 6nulg ourd npor0nrer ond rrg pe-
Atreg nou npoovo<pip0qrov. AronrortlOrlxe or, r1

ABABA ou(qoe oqpovrrrd ro Sroyvtoorrr6 etpog rqg
rvoBpoyXoox6nqoqg orov ropxivo rou nve0povo, nou
epQovi(eror pe rq popQq rou n€prQ€prroi 6(ou r1 rqg
neprQeprrdg pd(oS, orov npoore0ei oro ouvfl0r1 ouv-
5uoop6 rqg ABB Kor rqg AnVnS uArrou pe qqrrpo (o-
no 50% oe 71%1.

To Sroyvroorr16 eipog rqg ABABA npooSropi(eror,
rupiurg, qno 5uo nopdyovreg3 rqv rrov6rqro npoo€y-
yrorls rnS neprQeprrflg BAqBqS ror rrg r5rorqreg rqg pAd-

Bqg. Eivor ourov6qro drr, edv o ppoyloor6nog 6ev
pnopei vo <prdoe r orrlv n€prO€prxd oAAoiuloq, 5ev eivor
Suvqro vo enrreuX0ei 5royvuroq. I' Evov oo0evq ;rog,
nou 5ev rov oupn€prAopope orq peAirq, 5ev iyrve 5u-
vorq, pe rovivo 6pyovo, 4 npoo€yyrorl rqg n€ptO€pt-
rdg pAdprlg, q onoio evroni(ovrov orov iotrr unorpn-
pqrKo rou ropu<foiou rou 5e{rot dvr.r.r Aopolou. To pt-
yeOog onoreAei ;rio on6 rrg oqpovrrr6repeg r5r6r4reg
rqg olAoiu-ror1g. 5e5o;r€vou 6rr ro 5royvtoorrro eupog
rqg ABABA e;rQovi(eror peropivo oe pz\dpeg pe 5rdpe-
rpo prrp6repq rurv 2 cm ouyKptrtrd pe ourig nou (e-
nepvouv ro 2 cm. AvoQiperor. enrnAiov, orr. oe oA-
Aordroerg peyoArjrepeg rtrlv 2 cm q ABABA €Xer eupo5
50% peyor\irrepo ono our6 rqg AB82. M6vo oe 5i.ro

oo0eveig rqg peAErqg pog q Sroprerpo5 rng pAdpqg flrov
ptrp6repq rov 2 cm ror ro Seiyporo drov opvqrrrd pre

6Aq ro opyovo. A6yo rou prrpo[.r oprOpo0 qurdrv ruv
BAoptirv, 5ev OeopqOqr<e or6nrpq q ouyrprrrrd peAirq
rou 6royvcr.rorrrorj eipoug rrlg ABABA pero([r qAAor-

d-roeurv Sroptrpou prrp6repq5 ror ;reyol[rrepqg rurv 2
cm. :qpovrrrq r5r6rqro rqg oAAoicrloqg onoreAei ror q

oXtorl rqg p€ rov npoooytrry6 Bpoyxo'u. Irrg neprnrdr-
oerg roro rrg onoieg o Bp6yXog nou o5qyei ornv n€pt-
<peprrd pAdpq nri(eror e[u.rreprro ror peroroni(eror q

ono<ppoooerqr, eire qno rnv iSro rq BAqFn, eire qn6
neproXrroug AepQo5iveg. q ABABA eivor rSroirepo Xpn-
orpq 616rr q BeAovq pnopei vo rpunqoer ro ppoyXrro
roiXtt)po Kor vo eroXtopqoer orqv oAAoir.r-roq, evd 5<v

;lnopei vo yiver ro i5ro pe ro dAAo 5eryporoAqnrrrd
opvovo (Aopi5o ror qdrrpo). Or Shure rqr Fedullo2 q-
voQipouv orr, oe 1O ooOeveig pe rEroreg oAAortioerg q

ABB, n rydrrpo ror ro ppoyXrr6 irnAupo qrov opvqrr-
rd oe 6Aeg rrg neprnrdloerg, evtil q ABABA rlrov 0errrd
o€ 8 ono rrg 1O (80%).

Aev or'lpertlOqre roppio oqprovrrrq enrnAorfl, 6nog
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nveupoOd.rporog fl p<yoAq orpoppoyio on6 rq Xprlorl
rqg ABABA oroug ooOeveig rq5 peAirqg prog. Aurrl q

fAAerqlq rtov enrnAortilv eivor oi,UQtrrvq pre rq oX<rrrd
prrpd e pne rpio qno rrlv €Qopuoyq rq5 e[Eroorl5 o€ n€-
pr<peprr€5 pd(eS rl nepr<peprroi56(oug2-a, oAld ror pe
rq peydAq 5re0vi1 epnerpio on6 r4v e<popproyq rqg
oroug peooOoporrroi5 ror nuAoioug r\epqoStve5s-l4.

H ooQdAero rqg reXvrrqg oXeri(eror ;re ro prrpo e0-
pos rng peAovr15, ro prxp6 priyeOog rulv nepr<peprxti.rv

nveupovrrdrv oyyeiulv Kor rqv onoQuyq rqg un€(urKol-
,3

Kqs €nrQov€ros . lo xopoKrnprorrKo ourcr €pxovTot o€

ovriOeorl pe ro nruQA6, r6qrpo rou ppoylrro0 rorXtir-
pqros Kqr rou neprppoyXrroi roro[r U€ rq AopiSo pro-
qiog, rqv on6(eor1 ev6g erreropivou 6yrou q pro5 ev-
SoppoyXrr<q5 enr<poverog p€ rnv qqrrpo q ro rp0nqpo
rou peoonAe0prou 5roorqporos p€ rq peA6vq Srqror-

Xo;rorrrd5 prorlrio5.

flrore0oupe orr, q ABABA eivor pio reXvrxq nou und-
ox€ror noAAd orq Sroyvtrron rtrrv n€prQ€prrtlv nveupo-
vrrdv pAoptiv. To 5royvurorr16 rqg e0pog eivor nopo-
nAdoro pe ouro rqg SrororXu.rporrrdg 6ro pel6vqg pro-

vios'u''' o€ ooe€v€is p€ v€onAooporrrq v6oo, Kqr, €nr-
nAiov, q ouXv6rqro ruJV €nrnAoKtlv eivor orlpovnKd
Xopqr\6repq, pe onoriAeopo vo pertirveror 11 ovdyrq ylo
rqv reAeuroio e(Erooq.

Iupnepoiv<rqr orr. 11 5roBpoyXrrd 6ro BeAovqg o-
voppoQqoq onoreAei pio oo<poAfl reXvrrq nou ouqdv€t
ro SroyvuronKo €i,pos rrlg rvoppoyXxoor6nqoqg orrg
neprnrdoerg roprivou rou nve0povq nou Trclpouord(o-
vror p€ rq popQrl rnS n€prO€prrd5 po(og q rou nepr-

Qeprxou o(ou.
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The role of transbronchial needle aspiration in
the diagnosis of peripheral lung cancer

K. KATIS, P. PALAMIDAS, X. TSIAFAKI, E. IGLESOS, E. ZACHARIADIS, M. AGELIDOU, E. TAMVAKOPOULOU,
G. SIDERIS F. APOSTOLOPOULOU

SUMMARY
The purpose of this study is to evaluate the role of transbronchial needle aspiration

(TBNA) in the diagnosis of peripheral masses 14 or nodules 1O and noendobronchial lesion.
Te aspiration was performed through a fideroptic bronchoscope using a 21 -G (1,3 cm)
aspirating needle, under fluoroscopic guidance. It was preceded by bronchial brushings
and followed by transbronchial biopsy (TBB) of the peripheral lesion.

The TBNA cytopathology was positive for malignancy in 16 patients (66.6%) rendering
the TBNA yield comsiderably higher than that of brushing (25%) or TBB (4't ,6%1. The ad-
dition of TVNA to the conbination of TBB and brushing significantly increased the yield of
fiberoptic bronchoscopy from 5O% to 7O.8%. No complications (pneumothorax or major
bleeding) occurred. ln conclusion, our findings suggest that transbronchial needle aspira-
tion is a safe procedure that can improve the diagnostic yield of fiberoptic bronchoscopy
in the diagnosis of lung cancer presenting as a peripheral mass or nodule.

PNEUMON (1991) 2:97-99

lntroduction

Malignant pulmonary tumors frequently present
as peripheral masses or nodules which are out of
view for even the latest bronchoscopes. The low di-
agnostic yield of flexible bronchoscopy in this kind of
lesion frequently leads to more risky procedures
such as percutaneous needle lung aspirationl. Re-
cently transbronchial needle aspiration (TBNA) of
peripheral masses has been used in some cen-
ters2'3'o. The purpose of this study was to evaluate
the role of TBNA in peripheral lung cancer. ln addi-
tion we have compared this technique with trans-
bronchial biopsy and also with transbronchial cytol-
ogy brushing.

Material and Methods

We performed TBNA from January to September
1991, in 24 patients who had peripheral masses
(n=14) or nodules (n=10) at chest x-ray. There were
21 men and 3 women, age range 44-78 years
(mean age 65 years). ln order for these patients to
undergo the procedure they had to have at least 2
negative cytology sputum examinations. Aspiration
was performed through a fiberoptic bronchoscope
using a 21 -G (1.3 cm) apsiration needle, under fluo-
roscopic guidance. lt was preceded by bronchial
brushings and followed by transbronchial biopsies
(TBB) of the peripheral lesion (Fig. 1, 2).
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Fig. 1: Needle aspiration of a peripheral nodule (2cm

diameter) situated in upper right lobe.

Fig. 2: Weedle aspiration of 4 cm mass situated in right lower
lobe.

nNEYMON TelSqoE 2o, Toltog 4og, loiAtog-Aexippptog 1991

Results

We performed TBNA over a period from January
to September 1991 in 24 patients who had peri-
pheral masses (n=14) or nodules (n=10) on chest x-
ray. The mean diameter of these peripheral lesions
was 4.9 cm (range 1 .8-7). Nine of these lesions
were located in the right lower lobe, 6 in the left
upper lobe, 5 in the right upper lobe and 4 in the left
lower lobe. All these patients had cancer (22 bron-
chial, 2 metastatic) which was diagnosed by bron-
choscopy (n=17]t, percutaneous pulmonary needle
biopsy (n=4) or thoracotomy (n=3). The results are
shown in table 1. The TBNA cytopathology was posi-
tive for malignancy in 16 patients (66.6%) rendering
the TBNA yield considerably higher than that of
brushing (25%) or TBB (41.6%). The addition of
TBNA to the combination of TBB and brushing sig-
nificantly increased the yield of fiberoptic bronchos-
copy from 5O% to lO.8%. No complications (pneu-
mothorax or major bleeding) occured.

Table 1. COMPARISON OF DIAGNOSTIC YIELD
BETWEEN TBNA, CYTOLOGY AND TBB

Technique No. of positive cases
(total No. 23)

o//o

TBNA
B.cytology
TBB
TBB+B.cytology
BNA+B.cytology
TBNA+B.cytology+TBB

16
6
10
12
17

17

66,6
25
41,6
50
70,8
70,8

Abbreviations: TBNA = Transbronchial needle aspiration,
TBB = Transbronchial biopsy, B.cytology (brush cytology).

Discussion

The technique of transbronchial needl aspiration
was used for the first time by Schieppati in 19585
through a rigid bronchoscope used for the explora-
tion of mediestinal lymph nodes. ln 1963 Versteegh
and Swierenga2 performed more than 250 trans-
bronchial needle aspirations for peripheral masses.
Later, in 1979 Oho et al6 described for the f irst time
a new needle, 23 gauge, for transfiberoptic bron-
choscopic use. A f lexible, thin needle, similar to this
was used by LundgrenT for aspiration of peripheral
masses and also by Buirsky et a18 for the diagnosis
of bronchial carcinoma. More recently, first of all
Wang and Terrye reported their experience using a
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flexible 21-gauge thin needle in the diagnosis and
staging of bronchogenic carcinoma. Since then
ma!y- studies have been published on this sub_
jects'1 o- 

' 
+'

ln 1983 Shure and Fadullo2 reported for the first
time the application of TBNA with a 2O-gauge nee-
dle in aspirating pulmonary masses. They found that
TBNA used in combination with transbronchial bi-
opsy, brush cytology and bronchial lavage signifi-
cantly increased the diagnostic capability of bron-
choscopy (from 48 to 69%) in diagnosing bronchial
carcinoma ^which presents as peripheral mass.
Wang et a13 in 1984. reported the signif icantly su-
perior diagnostic capability of TBNA (47.8%l in com-
parison to the combination of TBB and brush cytol_
ogy in patients with peripheral pulmonary nodules.
Later on Schenk et al (4) used TBNA in 91 patients
with bronchial carcinoma presenting as peripheral
masses or nodules and found its diagnostic capabili_
ty to be 40%.

ln this study we reported our experience with
TBNA, using a 21-gauge fine needle, and our results
are similar to those in international experience. We
found that TBNA increased the diagnostic yield of
the combination of TBB and brush cytology (from
5O% to 71%1. ln our study we had no significant
complications such as pneumothorax or major
bleeding. This absence of complications is in accor_
dance with international experience from the appli_
cation of this method in peripheral masses or no_
dules (2-4) and in mediestinal or hialar lymph nodes
(9-14). The safety of the technique is mainly related
to the small nedle size and the small size of peri-
pheral pulmonary vessels.

We believe that TBNA is a highly promising tech-
nique in the diagnosis of peripheral pulmonary le-
sions. lts diagnostic range is similar to that of percu_
taneous pulmonary needle biopsy in patients with
malignant pulmonary diseasesl6,17 together with its
low rate of complications, makes the percutaneous
approach less neccesary.

ln conclusion TBNA is a safe procedure that can
significantly improve the diagnostic yield of fiberop-
tic bronchoscopy in the diagnosis of lung cancer
presenting as a peripheral mass or nodule.
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Ot npooBoAES Tutv qvdrrveuorrrcdtv o6tbv rcqrd
rr7 6tapKetq Aoiltttt€qS qn6
qvoooavenqpKetds oTov

BERNARD LEBEAU*

H l-oAAiq elvor 5uoruXdg enrre<poAqg rur.rv Xurpdv
rqg EOK 6oov o<popd rov opr0;r6 rurlv neptnrd.roeutv
AIDS nou iXouv xoroypoQei on6 rqv opX4 ourqg rqg
enr6qpiog. 'EXouv roroypoeei nepinou 13.000 dppur,
oror crn' roug onoloug neproo6repor qn6 roug prootg
€Xouv ne0dver. Kord rq Srdprero ourqg rqg v6oou. ro
qvonv€uorK6 oirorqpro npoopdAAeror ouXvd o<poJ ro
80% rov qoOevdrv nopouord(ouv er5qltloerg on6 ro
o0orrlpo our6 rqrd rq 5rdprero rqg e{iAr(qg rq5 v6-
oou Tulv.

NEPIN Hq,,H*
H l-qAAiq rar€;1er ro 0Arpep6 npov6pro vo €1er ro neproo6repo rpoiroporo AIDS pe-

rolri rrrrv ltrtptitv rrlg EOK. To qvqnveuorr16 o0orqpro npoopdAAerqr oro 8O% rou ouv6-
Aou rurv qoOevd)v qurdrv pe er64trtiro€lg rou npooAoppdvouv XqpqKrqpo euxorplqrd)v
Aorpti.r(erov, l.rq €u Ko! prortirv Aor ptirl€@v Kqt veonAoopdrurv.

Irrg eurorpror€g Aorptir{erg neprAoppdveror rord 8O% npoopoArl on6 pneumonocystis
catinii, pe 6royvurorrrq npoon€Aooq rupitrrg rqv overipeor1 rou nopooirou oro BAL,
evdr onovr6r€pq qnqvrdror q rofonAdoprloq, rupios 6rqv ro To eivor ( lOOml! rl
AoiUtuEn on6 xurropopeyoAor6 (CMV), rou €voxororeirqr oulv6repo qn6 6rt eivor orrlv
npoyporrr6rrlro noooy6vog, q rpunro16rr@on, npoopdAAer ro 1O% rtrlv ooOevtitv pe
To ( lOOml ror rEAog or trorptir(erg on6 drunq puropoxr4pi6ro. Errg pr1 euxolplor€g
Aorprir[er9 neprtroppdv€rqr n <puporiuro4 F€ rr5 ouv4Oerg UopOaS oe HIV (+) ooOeveig ror
druneg UopQaS oe ooOeveig vooo0vreg qn6 AIDS, 6nurg errio4g ror rorv€g porr4proxEg
Aorprblerg.

T€Aog orrlv Kqrrlyopio rrov veonAqordrv, neprypdqovrqr ro odprurpo Kaposi nou
ppiorerur oqpepo oe nrurrrxd rdoq on6 nAeupdg oulv6rrlrog ror q Aep<|oer6dg
6rdpreoog nv€upovord0erq (LIP). H 5ruyvrrrorrrrl xor Oeponeurrrq rrpoon€Aqorl q€
nepinrurorl qvorrv€uorrxrrrv npopA4pdrurv ouviorqrqr op;1rxd or4v ovilveuo4 r4g HIV
Aoipul[4g oe Fn yvuror6 oo0evq Kcrr orrlv ouvi;1ero eni yvrrloro0 HIV (+] qoe€volig orqv
overipeoq ru16v eurorproxqg q pq AoiprrlEnS Ue oron6: o) Tqv ovrrperdrrrrorl rurv
enrAorpdr{euv }.r€ rq 1op4yr1or1 rordtrAqtr45 Oeponeiog xor y) Tq XopnVno4 npurrono0o0g
11 6eurepono0o0g npo<puAorrr14g oyurydg (<puporiurorl, rv€ul.torrioruro4).

nNEYMON (1991 ) 2:1OO-1O3

TOV rO rqE
avoputtro (HlV)

ANANYTIKH MENETH

1) Or eurorprox€g Aorpdroerg

H nveutrtoxuoruorl qvlnpooun€0er ro 8O% rov
rv€upovoTTcr0tirv on6 AIDS orrg 5urrr€g Xrilpeg. BdXog
ror nuperog eivor rq rupr6repo rfuvrrd oupnrdrproro.
H ouvrlOqg orrrvo,\oyrr[ err6vo eivor ciurrl evdg op<po-
rep6nAeupou 6rdpeoou oiv5popou rupitrr5 olg pooerg
oAAd 11 o,/qio pnopei vq eivqr <puoroAoyrrrl orqv opXq
q npoori0evror oupptouoeg rutyefu5rrig orrdoerg yro
vo <prooe r ;rEXpr roug "Ieuro0s nverjpove(, ons nto €-

* H nepiAqryq our4 iyrve on6 rq o0vro(r1 rou nepro6rro0.

7'.'..,,'..J

.:..:)t.
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(eArrrrr€g popqa5. Eivqr nlOqvdv Kot ctrun€S oKnvoAo-
yrrtg err6veg rupirrtg orous ooe€v€is flou u<piorovror
pio npoQriAo(q ptou-r aerosols. H droyvu.roq orqpi(e-
rcil orqv qv€ip€on pneumocyctis carinii oro npoio-
vrq rou BAL, orqv onoypepgq roronrv eronvoilg u-
niprovou SroAriporog fl oe SroppoyXrrig ptoqli€S, qv
ror 4 reAeuroiq 5ev eivqr Xprlotpn oe nepinruroq opvn-
rrrou BAL. Ie pio npdrrpq edor1, Xurpig oxrrvoAoyrr€g
ovr.upoAieg. q nporrrrq rou BAL 5ev evdeixvuror nopo
1.tovo oe nepinruloq Oerrx6rrlrog Eppeoou droyvrr.rorr-
Koi test nou pog rdver vo unoqroororjp€ ilqp€VXUUo-
rrrul BAdpq. AvoAoyo 0o npoyporonorqOotv oov e[erd-
oerg ;rio peltrrl rqg 5roXuo<uls rou CO, pio pirpqoq
rqg ruqre,\r5o-oprqpror[g 5ro<popd5 oro O, oe qpepio
Kor o€ npoond0ero, €vo onrv0qpoypoQrlpq p€ gallium
I nro onAd pio ptrpqoq rtr.rv LDH rou opo0.

H ro{onAaopuorl eivor nro onqvrq ror dev nqpqrrl-
peiror nopo oe oo0eveiE nou ro eninedo rov To Aep-
<poxurrdptrtv eivol (1OOpl. H Suonvoro xor o nuper6q
eivor onoroAunrrro prog pei(ovog v6oou ror ouXvd
ouvundpXouv veupoAoyrxo o4peio. To scanning e-
yre<pdAou <ivor r6re ouorqporr16. To nopdorro pnopei
vo oropovuiOei oro uyp6 rou BAL.

O peyaAoxurropoi'1g (CMV) onopovriveror ouXv6-
r€po qn' 6rr npoyporrrd eivor noOoyovog. M6vo q ou-
vtnop(r1 prog o;rerplqorpoer5irrSog r1 prog roAirrdog,
d q nopouoio ev6orurrdpruv eyrAeiorcr_rv rd.rv ;rnoporjv
vo SrroroAoydoouv ;rio erSrrq Oeponelo. H ovoroAuqrl
rou ovrry6vou yro PCR n n opo0errrq ovridpooq yro
CMV 5ev oproirv yro vo enrBepordoouv rq droyvooq,
yrorl ourtg or e(erooerg eivor ndpo noAu euoioOnr€g, n
nopouoiq evog CMV 5ev 5eiXver nopo p6vo ro ;riye0og
rrlS ovoooKcrrooroAqg.

H xpunroxoKKuoq npoopoAAer rc lOYo ruv qoOe-
vdrv pe To(1OOpl. H nveupovtrrl npoopoAd prnopei vo
eivor 5po;rorrrd Aoytrr rqg Sroonopdg 6rq0qrrrdrv 11 o-
(r5rortilv eorrtilv peprrtg eopis oe ouv5uqop6 p€
nAeupirr5eg q pe peooOr.r.rporlr€g odevond0ereg. H

Xp6on pe orvrrq ;rer\ovq r1 or roAAripyereg ovrXveuouv
rov purqro oro BAL, oro nAeuprrrro uypo q oro e-
yrecpoAovrr.rrroio uypo, yrori q eyreeoAo-puvryyrrd
npoopoAd elvor ouXv4.

'AAAe; puxqndoag pnopei vq ilqporrlpn0o0v oAIo
eivor onovreg. A(i(er vq unoypoul.riooupe 6rr q nopou-
oiq Candida oro BAL 5ev tXer Sroyvu.rorrrrl o(io yrori
np6rerror xoro rqv6vq yto uto onAd onorrronoiqoq
nou (errvd on6 npoopolq rurv ovtlrepu.rv o€po-rT€nl-
rd,lv o5drv.

To aruna puxopoxrqpidro dev npooBdAlouv nopd
onovro rov nveupovo rou oooevo05 npoopep,\qptvou
on6 AIDS, oIAo oe tvo e(eArrrr16 orddro enreipouv
ouXvig ror poper€g ouorqporrr€g Aorpdr(er5 nou npiTT€t
vo ovrXveu0ouv qn6 or;roroAAripy€t€S o€ erdrrd rol-
Arepyqrlro pioo.

lol

2) Or pq eurorpror€g Aorpdr{erg

H qupariuo4 eivor ouXvd ror noipver rq ouvq0rl
tropQR rrls o€ ivo npo AIDS ordSro, nou pog rdver
oov ouvoAo rq5 vo oreeOoipe r<or vo (qrqooup€ ou-
orriporrrd pio opoovri5poon ytq HIV oe 6Aoug roug
Quporlroug. I' ivq ord5ro nro e[eArrrrro, 11 euporir.r.r-
orl npulrorunei yro rq ouXvorrlro npoopotrqg rcr.rv rdrtr.r
Aopdrv, peooOopdrreg o5evonoOereg, e[u.rnveupovrrd
6roonopd Kor ytcl rrlv onovrorrlro rrrJv rorlordrtuv (ond-
Aoro).

H quporrvoovri5pooq eivor 0errrq oro 4Oyo rwv
neprnrdloecr.rv. Or BorrAAor rou Koch rqro rov6vo o-
nopovtilvovror euroAq eOdver vo ro orecpOei roveig ror
vo rous ovo(qriloe r.

Or aAAeg Boxrrlpdruxig Aotph{ery eivor eniorlg ou-
Xvig yrori n ovoooKorooroAq npooBdAtrer rqr ro B-
Ae pQorurropo dpo ror r4v Xuptrrl (humorale) ovooio.
[lopoprvoroAnil5eg ror BpoyXildeg eivor ouXvd Xpo-
vreg. Or prrpoBrorig nveupovieg eivor oulvd Bopertg
oro nAqiolo prog oqnrrrrlg errovog pre riv5uvo shock d
ARDS. ArporoAfu€py€tq, nopoK€vrfoerg ruv rointr.rv,
BpoyXrrEg Adqerg U€ Trpooror€upivq ovopp6eqo.n n
Boriproo eivor or roAurepeg 5royvr.uorrrE5 pi0odol.

3) 'Oyror Kqr Uq er6rxEg npoopoAig

f o oapxwlto rou Kaposi: Bpioreror orlpepo o€ rru.l-
rrrd rooq, ooov oeopo rq ouXvorqro. [lporolei ovo-
nveuorrreg npoopoAig pq epeovei5, ppo5eio5 e[i,\r(qg,
(eltlprorig oe oXioq p€ nS 5epporo-pAevvoyovreg
npoopoA€g rulv onoiurv q ouvunop{q eivor oprerd yro
vo reOei q Sroyvuroq, e<p' 6oov rl qvortv€uorrrrl npo-
opoAd 5ev eivqr oprerd poperd yro vo drroroAoyei Xq-
pero0eponeio. H BpoyXrrrl npoopoAq ouXvo ovoroli-
ilr€rot ruxoio rorq rq 5rdprero evdooronqoqs nou
5eiXver XopoKrrlptorrrtg epu0p6<poreg r1 epu0poxrioveg
ouoieg. H nopeyXu;rorrrq npoopoAq pnopei vo eivor
5ropeoou r0nou q nro oupptouoo, noAuo(drdqg. H u-
ne(urrorrr<d npoopoAd eivol ouXvd.

Ta AepQdporo oi,er-rv rtrlv runutv eivor ouXvo, Hod-
gkins ror pq, oXeSov novro uqqAou poOpo0 roroil-
Oereog. O nve0povog npoo[3oAAerqt o€ rooooro 1O%
rutv neprnrcloecuv. H npoyvooq eivol rorr1.

H Aepqoedrlg Sdpeoog nveupovonaOero (Llp) eivor
;rio 5ropeorl nveupovonoOero noA0 Bpo5eiog e(iAr{qg,
Xtlpig nupero. ouXvd ouv5eopevq U€ ouv5polro rou
Sjogren. YnopXer ;rio onopu-rvoptvq Tu unepAepeo-
rurroptuoq oro BAL. lloporqpeiror Kupirrr5 oe nor5rq,
oe evo oro5ro npoAlDS, ror nporlyeiror oAiyo r4g e-
nepXopevqg eurorprorilg Aoipul[qg. llr0ov6v vo oeei-
Aeror oe royevq npoiA€uon (Epstein - Barr, o i6rog o
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Hrv).
'AAAeg pq er6rxig qvqnv€uonKig npoopoAtg pnopei

vo rqpornpqOorlv oe ooOevq opo-Oerrr<o. Aev npfner
vo (eXvdpe rord rq 5royvurorrrq poq orfqq pio 0po;t-
po-eppoArrq no0oAoyio d fvo rorpoyevig oruXqpo yro

nopd5ery;'ro.

AIATNOTTIKH KAI OEPAflEYTIKH :TPATHFIKH oe nepi-

nrulon ovonv€uortrdrv oupnroporuv

Ie ivo pq yvwor6 HIV-9enxd oo)evrl o npd-rrog

oroOpdg eivor vo orecpOoupe rqv nrOovorqro evog

AIDS. Tperg rorqyopieg orotx€iurv 0o nptner vo pog ro-
vouv vcr ro ore<Pooupe:

- ro ESoQog: o;roQuA6QrAog, erepoQuA6QrAoS u-
q.rqAo0 r<rv5uvou (noAAonA€g oXioerg Lln rpooror€uo-
peveg), ro{rKopqv€ig. ;reroyyro0ivr€S ro €rn 1980-85,
eOvrrq npoiAeuoq (Kevrprrq A<pprrq, AvriAr\eg),

- e{unveupovrrq oupnrtllporoAoYio: nor\AonA4 o-
6evond0ero, 5epporrro Kaposi, opnyporoppoirq orpt1,

oroporo-Qopuyyrrq Aoipu(q qno Candida, 5ropporo,
noporervoprevo nupfrto,

- orrrvoAoyrrd ororXelo: etrdvo oupBorfl p€ Qupq-
ritooq d Sropeoo ollv5po;ro oe tvo ,\orpti-r5eg nr\oioto.

Ie ivov ao)evrl yvuoro HIV-0ertx6 pe QuotoAoyxrl
axrrvoypacpio )ti.tpoxo, ro BAL 5ev pnopei vo eivqt

ouorqporr16 ror orqv ro oipro oiporog oe qpepio eivor

Quorotroyrro, nptner, nprv vo re0ei q ivSer[q rou BAL

vro vo ovo(qrq0ei q novro nrOovq nveupovor<uorq,

5o0eior15 rrlg uq4Aflg rrlg ouyv6rrlrog. vo npqyporo-
norqOei €vo ono ro test fiou npoovoQ€p0r1rov, d vo

re0ei o oo0evd5 o€ AqKrol-ltKn oVoVn Kql vo €ro-
ve(eroo0ei 3 qpEpeg perd yro vo onoQqoto0o[rv rq
ne porre ptr.r.

Mn no)oAoytxrl oxrtvoypoQia ywpiS o1peio ava-
nveuortxrlg avendpxetag enrrpEnet vo SrepeuvqOei o o-
oOevdg oe ouvoprqoq rq5 Sronrorul0eloqg ovu-rpor\log.

Ie nepinru-ror1 6ropeoou ouv6popou eov 6ev unopXet

e(u-rnveupovrrq oupnroproroAoyio q nveupor[rorq ei-

vor nrOovfl, oAr\o neprpivoupG ro onoriAeo;.to rou BAL

Vro vo Oeponeuooupe ;re rpr;reOonpipq-oouAQope0o-

QoqoAn (TMP-SMZ), err6g oov ro oipro rou oipordg
pog rovouv vo ntoreqou;re oe pio eyy0g ovenopreto
(pOz(6OmmHg).

Ie nepinrt.roq 5rdpeorlg no0oAoyiog pe e(tunveupo-
vrro oupnrtlporq, n nveuporuoruroq nopoptvet ntOq-

vq, ev5eXopevt.rq ouvSuoop€vq pre ivo dr\r\o €uKqtptq-

ro prrpopro: or ipeuve5 rore 0o iXouv nto ouXvo ovo-
yKq prqg proqiog 5roppoyXrro q pe o,\,\eg Adqe tg (orpo-

r<oAAripyereg, eyre<po,\ovu.rrtqiq vi(q, yoyyArorq pto-

qio, r<.An.). Mio nor\u opyq eyrorooroorl r<or pe eAdXr-

oro d ro06Aou Aorpdr5q oqpeio Sropeoqg noOoAoyiog

eivor neprooorepo onoroAunrrrd yro Kaposi d LIP eQ'
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ooov q une(u-rrorrrd npoopoAq eivot pe rr1 oerpo rqg
onorqAunrrrn eE opXnS <putrroriu.roqg 11 Kaposi. Or e-

orror<Eg nveupovonoOereg oQeiAovrqt Trto ouXvo oe p11

erSrrd por<rqpi5ro nopo oe <puporiuroq rupitrlg ener5fl
q ivop(q roug eivor Biorq (repouvoBoAq). H e upEtog qd-
otroros ovrrproOeponeiq eivot eneiyouoo. 5oOeioqg rq5
Suvqrrrqg Bopurqrog oro €6oQog our6 rqt q Evop(i1

rqg 5ev neprpEvet ro BorrqproAoyrxd onoreAtoporo.
Or nveupovonoOereg ourtg eivor noAAonAdg qlrlolo-
yiog ror npinet vo SrqriOeror o ovoyroioS Xp6vo5 yto

vo rrg Srcpeuvqooupe ono<peuyovrog 6oo ro 5uvqro
rrlv X€rpoupvrrfl Broqrio, yto vq Xprlotponorq0ei pio ro-
rolArlAq qyuryn.

AvriOerq, q eneleuoq piog o{eiog ovanveuortxqg o-
vendpxeng 5rroroAoyei on6 rqv opXfl, edv undpXer 5rd-
peorl noooAoyio nnopopreAqpr€vq,, rqv Xpqoq TMP-

SMZ yrori q nrOovorqro nveuporuoroons eivqr noA[r

peyolq. 'EXe r rd-rpo nro onoSery0ei 6rr orqv nepinrooq
ourd q roprrr<oOeponeio eivqt enlrorrtro ovoyroio yto

vo eAqrru0ei q Ovqorpornro (80% oroug ooOeveig un6
oe propr6).

To npoocporo orotyelo 5eiXvouv nc,-r5 11 roprrroOe-
poneio eivor e( ioou evSeSerypivq ror oe Arydrepo Bo-
pertg popQtg eQ' 6oov ro oipro oiporog poprupoUv
rqv tvop(q onoKop€oUoir (desaturation).

Koro 11 6ropxeto Ka)e no)oAoyiog un6 Oeponeio

npEner vo AuOel Evog opropEvog oprOpog epcrrrdoetuv:

- ,\nVnS q enovoAqgqg ;rrog Oeponeiog pe AZT;

- 5roprero rq5 Aoppovopevqq Oeponeiog; (rupitr.tg

yro ro(onAoopoon q Aorpd-r{erg on6 CMV)

- 6vopfq UrqS npurronoOoug npoQtAqEnS d 5eure-
pono0otig; (rupitlg yro Quporicrtot'l Kctt nveuporioru,r-
oq nporrptr.rvrog evo Srorio qpepqoitlg nou txe I ro oro-
Aou0q npoBAdporo: prrporepq onoreAeoporrrorqro,
r<iv6uvo pq ovoyvtirproqs ptqs ronrrflg unorponqg A6-

yul rpononoriloetr-rg rng oupnrulporoAoyio5, riv5uvog
nveupoOd-rporo ror t(u ovonv€uortKES npooBoAfS).

H orevd eQqpUoVn ourqg rqg orporqyrrqS enirpeqe
oro vo neruXoupe oe Aiyo Xp6vro pio nol0 oo<pq peA-

rlooq rrlg np6yvuloqg rtrrv HlV-0ertrti-rv qo0evd)v, ot

onoior orov eipoorov orq Qooq erpoOqoqg ourqg rqg
r<orvo0pyrog no0oAoyio5 5ev enr(orioov rorq rqv np6-
rr"l €uKorprcrKd Aoipu(q. Tdrpo o ptoo5 opog entBituoq5
(enepvo rq 50o Xpovtq o<p' ooov o ooOevflg QOdoet
oro oro6ro rou AIDS.
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Les Atteintes respiratoires au cours de l'infection par
le virus de l'imuunodeficience humaine (VlH)

BERNARD LEBEAU*

La France vient malheureusement en tete des
pays de la CEE quant au nombre de cas de SIDA en-
registres depuis le d6but de cettb 6pid6mie: environ
13.OOO dont plus de la moiti6 sont d6jd d6c6d6s. Au
cours de cette affection, l'appareil respiratoire est
l'un des plus touch6s puisque 80% des patients pr6-
sententt des manifestations d ce niveau durant l'6-
volution de leur infection.

ETUDE ANALYTIOUE

1) Les infections opportunistes
La pneumocystose repr6sent 8O% des pneumopa-

thies du SIDA dans les pays occidentaux. Toux et
fidvre sont ses principaux sympt6mes cliniques.
L'aspect radiologique habituel est celui d'un syn-
drome interstitiel bilat6ral predominaunt aux bases
mais le clich6 peut 6tre normal au d6but ou s'ad-
joindre d'opacit6s alv6olaires confluentes pour aller
jusqu'aux "poumons blancs" dans les formes 6vo-
lu6es. Des aspects radiologiques atypiques sont
possibles surtout chez les patients recevant une
prophylaxie par a6rosols. Le diagnostic repose sur la
d6couverte de pneumocystic carinii sur les produits
de lavages broncho-alv6olaires, d'expectorations in-
duites par inhalaiion de solut6 hypertonique ou sur
des biopsies transbronchiques, ce dernier examen
n'6tant utile qu'en cas de n6gativit6 du lavage. A un
stade pr6coce, sas anomalie radiologique, la prati-
que du lavage ne se trouve indiqu6e qu'en cas de
positivit6 d'un test diagnostique indirect faisant
suspecter l'atteinte parenchymateuse. Selon les
6quipes seront pratiqu6s une 6tude de la diffusion

" Chef du servise de Pneumologie de l'h6pital St Antoine,
184, rue du Fg St Antoine 75Ol 2 PA,RIS

Professeur d la Facultd St Antoine, Paris.

du CO. une mesure de gradient alv6olo-art6riel en
oxygdne au repos et d l'effort, une scintigraphie au
gallium ou, de fagon plus simple. un dosage des
LDH s6riques.

La toxoplasmose est plus rare et ne s'observe que
chez des patients dont le taux de lymphocytes To est
(100 ml. Dyspn6e et fidvre sont r6v6lateurs avec
asth6nie majeure et fr6quents signes neurologiques
assoi6s. Le scanner c6r6bral est alors syst6matique.
Le parasite peut 6tre isol6 sur le liquide de lavage
broncho-a lv6olaire.

Le cytom6galovirus (CMV) est beaucoup plus sou-
vent isol6 que r6ellement pathogdne. Seules l'asso-
ciation d'une r6tinite ou d'une colite, ou la pr6sence
d'inclusions virales intracellulaires permettent de
justifier un traitement sp6cifique. La d6couverte de
l'antigdne par la PCR ou la s6ropositivit6 d CMV ne
suffisent pas pour affirmer le diagnostic parce que
ces examens sont trop sensibles, la pr6sence d'un
CMV ne traduisant que la profondeur de l'immuno-
d6pression.

La cryptococcose touche 10% des patients d

T4<100 ml. L'atteinte pulmonaire peut 6tre dramati-
que du fait de la diss6mination des foyers infiltratifs
ou nodulaires, parfois associ6s, A des 6panche-
ments pleuraux ou d des ad6nopathies m6diasti-
nales. La coloration d l'encre de Chine ou les cul-
tures retrouvent le champignon dans le lavage
broncho-alv6olaire, le liquide pleural ou le liquide
c6phalo-rachidien car l'atteinte c6r6bro-m6ning6e
est fr6quemment associ6e.

D'autres mycoses peuvent s'observer mais elles
sont rares. ll faut notamment souligner que la pr6-
sence de candida au lavage n'a gudre de valeur dia-
gnostique car il s'agit en rdgle d'une simple coloni-
sation d partir d'une atteinte des voies a6ro-diges-
tives sup6rieures.

Les mycobact6ries atypiques ne touchent que ra-
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rement le poumon du patient atteint du SIDA, mais
d un stade 6volu6 elles entrainent de fr6quentes et
graves infections syst6miques qu'il faut d6tecter par
h6mocultures sur milieux sp6ciaux.

2) Les infections non opportunistes

La tuberculose est fr6quente et prend son aspect
habituel d un stade pr6SlDA, le tout 6tant alors de
penser d demander syst6matiquement une s6rologie
HIV chez tout tuberculeux. A un stade plus 6volu6,
la tuberculose s'originalise par la fr6quence de l'at-
teinte des lobes inf6rieurs, des ad6nopathies m6-
diastinales et de la diss6mination extrapulmonaire,
par la raret6, des excavations. L'intra-dermo-r6ac-
tion tuberculinique reste alors positive dans 4O%
des cas. Les basilles de Koch sont en rdgle facile-
ment isol6s; il n'importe donc que de penser d les
rechercher.

Les autres infections bactdriunnes sont aussi fr6-
quentes car l'immuno-d6pression touche aussi les
lymphocytes-B et de ce fait l'immunit6 humorale.
Sinusites et bronchites sont souvent chroniques.
Les pneyumonies bact6riennes sont souvent s6-
vdres dans un cadre septicopyoh6mique avec risque
de choc ou de d6tresse respiratoire. H6mocultures,
ponctions de sinus, pr6ldvements bronchiques par
aspiration prot6g6e ou brossage sont les meilleures
m6thodes diagnostiques.

3) Les atteintes tumorales et asp6cifiques

Le sarcome de Kaposi est actuellement de fr6-
quence d6croissante. ll r6alise des atteintes respira-
toires insidieuses, lentement 6volutives, dissoci6es
par rapport aux atteintes cutan6o-muqueuses dont
l'association permet cependant de suffire au dia-
gnostic lorsque l'atteinte respiratoire n'est pas assez
s6vdre pour justifier une chimioth6rapie. L'atteinte
bronchique est fr6quemment d6couverte fortuite-
ment lors d'une endoscopie qui visualise ces taches
ardois6es, violac6es, caract6ristiques. L'atteinte pa-
renchymateuse peut 6tre interstitielle ou plus
cbnfluente, en lacher de ballons. L'atteinte pleurale
est fr6quente.

Les lymphornes sont fr6quents, de tous types,
Hodgkiniens ou non mais presque touzuors de haut
grade de malignit6. Le poumon y est touch6 dans
10% des cas, souvent de fagon isol6e. Le pronostic
est rapidement catastrophique.

La pneumopathie interstitielle lymphoide (LlP) est

t05

une pneumopathie interstitielle trds leniement 6vo-
lutive, sans fidvre. souvent associ6e d un syndrome
de Sjogr€n. ll y existe une hyperlymphocytose T, iso-
l6e au lavage broncho-alv6olaire. Elle s'observe sur-
tout chez l'enfant, d un stade pr6SlDA, pr6c6dant de
peu la survenue d'infections opportunistes. Elle se-
rait due d une virose (Epstein-Barr? VIH lui-m6me?)

D'autres atteintes respiratoires non sp6cifiques
peuvent 6tre observ6es chez un patient s6ro-positif.
ll ne faut jamais l'oublier dans nos d6marches dia-
gnostiques afin de ne pas ignorer une pathologie
thrombo-embolique ou un accident iatrogdne par
exemple.

STRATEGIE DIAGNOSTIOUE ET THERAPEUTIOUE devant
un sympt6me respiratoire:

Chez un patient non connu VIH-positif la premidre
6tape est de penser d la possibilit6 d'un SIDA. Trois
cat6gories d'6l6ments doivent nous le faire 6voquer
devant toute symptomatologie respiratoire:

- des 6l6ments de terrain: homosexuel, h6t6ro-
sexuel d risque (rapports multiples non prot6g6s),
toxicomanes, transfus6s dans les ann6es 1980-
1985, origine 6thnique (Afrique Centrale, Antilles),

- des 6l6ments symptomatiques extrapulmo-
naires: ad6nopathies multiples, Kaposi cutan6, acn6
s6borrh6ique, candidose bucco-pharyng6e, diarrh6e,
f6bricule trainante,

- 616ments s6miologiques radiologiques: aspect
6vocateur de tuberculose ou syndrome interstitiel
dans un contexte infectieux.

Chez un patient connu VlH-positif avec radiogra-
phie thoracique normale, le lavage broncho-alv6o-
laire ne peut 6tre syst6matique et lorsque les gaz du
sang au repos sont normaux il faut, avant de poser
l'indication du lavage d la recherche d'un pneumo-
cystis toujours possible vu sa haute fr6quence, soit
effectuer l'un des tests indirects sus-cit6s, soit met-
tre le patient sous b6ta-lactamines et le revoir 3
jours aprds pour d6cider.

Un clich6 anormal sans siqne d'insuffisance res-
piratoire permet d'explorer le patient en fonction de
l'anomalie constat6e. En cas de syndrome intersti-
tiel la pneumocystose est probable s'il n'y a pas de
symptomatologie extra-pulmonaire mais l'on atted
le r6sultat du lavage pour traiter par trimethoprime-
sulfametoxazole (TMP-SMZ) sauf si les gaz du sang
font craindre une proche d6compensation (Pa0r(60
mmHg).

En cas de pathologie interstitielle avec sympt6mes
extrapulmonaires, la pneumocystose reste possible,
6eventuellement associ6e d un autre germe oppor-
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tuniste; les explorations peuvent alors plus souvent
n6cessiter une biopsie distale transbronchique ou

des pr6ldvents d distance (h6mocultures, ponction

lombaire, biopsie ganglionnaire...). Une installation
trds lente et avec peu ou pas de signes infectieux de

la pathologie interstitielle est plus 6vocatrice de Ka-

posi ou de LIP alors que l'atteinte pleurale fait 6vo-
quer de prime abord la tuberculose ou un Kaposi.

Les pneumopathies en foyer sont plus souvent dues
d des bast6ries non sp6cifiques qu'a la tuberculose
notamment lorsque leur d6but est brutal; l'antibio-
th6rapie d large spectre est urgente vu la gravit6 po-

tentielle sur ce terrain et son institution n'attend
pas le retour des r6sultats bact6riologiques' En de-

hors d'un contexte f6brile les pneumopathies sont
de cause multiple et il faut se donner le temps de

les explorer en 6vitant si possible le recours d la

biopsie chirurgicale, afin d'utiliser un traitement
adapt6.

A l'inverse, la survenue d'une insuffisance respi-
ratoire a4gue justifie Ie recours imm6diat de prin-
cipe, s'il y a pathologie interstitielle diffuse "n69li-

g6e", d l'association TMP-SMZ car la probabilit6 de

pneumocystose est trds 6lev6e. ll est maintenant
d6montr6 que la corticoth6rapie est alors imp6rati-
vement n6cessaire pour diminuer la mortalit6 de cet
6tat (80% chez les patients ventil6s). Les donn6es
r6centes objectivent que les corticoides sont 6gale-

ment'indiqu6s dans des formes moins graves dds
que les gaz du sang t6moignent d'une d6saturation
d6butante.

Au d6cours de toute pathologie trait6e un certain
nombre de questions doivent touzours 6tre solu-
tionn6es:

- prise ou reprise d'un traitement par AZT?

- dur6e du traitement d'entretien? (notamment
pour les toxoplasmoses ou les infections a CMV)

- mise en route d'une prophylaxie primaire ou

secondaire? (notammentt pour la tuberrculose et la
pneumocystose en pr6f6rant pour celle-ci un com-
prim6 par jour de TMP-SMZ d l'a6rosolth6rapie par

pantamidine qui a plusieurs inconv6nients: moindre

efficacit6, risque de meconnaissance d'une r6cidive
lovale par modifications de la symptomatologie, ris-
que de pneumothorax et d'atteintes extrarespira-
'toires).
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L'application stricte de cette strat6gie a permis

d'obtenir en quelques ann6es une trds nette am6lio-
ration du pronostic des patients H|V-positifs qui ne

survivaiet gudre d la premidre infection opportuniste
lors de notre apprentissage de cette nouvelle patho-

logie dont la m6diane de survie d6passe maintenant
deux ans une fois le patient arriv6 au stade de SIDA.
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EAe0OepeS pieeS o{uyovou:
ZrotSleia Bro1g1trteiag, pnxqvtolttitv oxrl pqnopoi
Kqt 8pdoryg

A. PHTONOYNOY, N. MNEXPAKH:

NEPAHq'H
Avrrreipevo ipeuvog rtlv reAeurqiurv erdrv eivol q oupperolil rov eAeu06prrrv pr(drv

oluy6vou orqv noOoyEverq nAerdSog voo4pdrov. Ot eAe0Oepeg pi(eg o(uy6vou nopd-
yovrqr ouve;1tirg orq opyqvrKd ouorilporo, pEorrr oerpdg qAuol6urrdrv o(et6ovoyoyrrdrv
ovrr6pdoeurv rrou nupoSoroivrqr eire ev6oyevdrg eire qn6 e(rrryeveig nopdyovreg, ro-
rqA0ovrqr on6 p€rotrAq, Kql €rnped(ouv ro opyovrrd ouorrl;.roro A6ytl rutv 6loropo;1titv
nou enr<p€pouv orrs Aerroupyieg rurv rurrdprrrv. Or 6roropol€g ourEg o<peitrovror or4v
npoopoArl 6trrrrv rurv poorrdrv prolqprrtilv rurroprrdrv ouorqrrxtitv -nputreivtirv, vou-
rAervrrdrv o(Errrv, oprvo(€trrv, trrnr6ir.rrv ror u6poyovovOpdrrrrv- Trou roroA4youv oe
6roropol€g rou poorroi peropoAropori, npoopoAq rqg 6ronepor6rqrog rrrtv Kurropt-
rtirv prepppovrilv rqr pAdpeg orqv ErQpoor'l rurv yeverrrdrv rrAqpo<poprd.rv. Frq rrlv qvrt-
gerdrnroq rulv pAopdrv Trou npoEplovrot on6 rrg etreri0epeg pi(eg o[uy6vou, Aetroup-
yoriv ovrrolerdurrrroi ev6orurrdpror Kcrl elurrurrdpror qpuvrrKoi prq;lovrogoi, ot onoior
i;1ouv oqv oron6 rq 6rorr1prlor1 rrlg Suvoprrqg roopponiog pero(t nupoyury4g,/eloude-
r€ptuor16 rrrrv eAeu0€pr.,rv pr(drv o(uy6vou. Or prllovropoi quroi eivor ev(uportroi ror p4
ev(u;,rorrxoi xor q unipBoorl rurv qpuvrrKtirv roug 6uvorordrrrrv o64yei reAtrd o€ Kurro-
prr{ pldp4 F€ ouv€rqK6Aou0o rqv opyqvrrrl v6oo. H nopo0oo ovoox6nrlorl €rlKG-
vrpurveror orqv ovdtruorl rtr.rv prlyovroptirv oxrlpqrrqpot ror rurroporo(rr6rqrog rurv
eAeuOEpurv pr(tilv oluy6vou, 6nul5 enioqs Kql qrous p4lovropo0g e{ou5erEpoor15 roug
qn6 rq ovrro{erSurrrrd ouor4poro,
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Or12. nop' 6rr or opXoior Ary0nrror Xpqorponoro0oov
or4 SroSrrooio SrorrlpqonS rurv orrlpdrov tAoro rqr
<purrrd erluAioporo nou eiXov ovrro{er5tlrrr€g r5r6rq-
,e5', ,o <porv6pevo our6 per\erd0nK€ ouornporrxd on6
roug Gershman Kot Gilbert ro 1954, nou vto nptirrq
<popd on€5ooov rqv ro(rr6rqro rou O, oro oxrlpol-
opo eAeuOEprr.rv pr(d.rv Or12. Ev ro[rrorg ro ev6ro<pEpov
rArvrrdrv ror prol6yurv orpdq4re orq prer\irq rtuv €-

Ae uOtpov pr(tiv O, p6vo ro 1968, 6rov ovoroAu<p0q-
re ro nptilro ovrro(erdu.rrrxo iv(upo nou flrov q Ar-
opourdorl rou Ynepo(erSlou (SOD).

Erooyrrryq

To reAeurqio Xp6vro ovrtreipevo eupeiog €peuvog o-
noreAei ro BroXqprr16 nopdSo(o nou oQopo rqv ro[rx6-
rnro rou o(uyovou oroug oep6ptous opyovloltotltg. To

nopd5o(o ouviorqror oro 6rt evtir ro o(uy6vo eivot o-
nopoirqro yrq rrl 5rorqprloq rou oepoprou peropoAt-

oproi, ev ro0rorg uqrnA€S ouyrevrpdroerg O, d nope-
rrpon€g rou preropoAroporJ rou, pnopoirv vq qno5et-

X0oiv r5roirepo ro(rr€g ytct rous opyovroprorjg Kcrl vo
evoxonorqOoiv yro ro oxnporo;ro eAeu0Eptr-rv pt(tilv

rew&&ww mew&&w e ffi&
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Ilpooqdrr.r.rg 11 Epeuvol iler 5ei(er 6rr or eAei0epeg
pi(eg (free radicals) -nou eivor U6prq rl dropo nou
5roO€rouv eAe0Oepo qAerrp6vro- xol or peropolireg
roug roriXouv r5roirepo o4povrrro05 p6Aoug oe noA-
A€E proXqprrig ovrr5pdo€ts nou Storqpoiv ls Kurro-
prr€5 Aerroupyies'''. Irou5 oep6prous opyovropo0g ro
popror6 o(uy6vo noi(er oqpovrrx6 p6Ao oov ono6€-
rrr15 qAexrpovitrlv rqr iXer SerX0ei 6rr Ao;rpdver pEpog
oe pio norrrlAio ovrrSpdoeurv eAeu0tpulv pr(drv oro
rirropo. To popror6 oluy6vo, nou 6rq0€rer 50o eAe0-
Oepo qAerrp6vlo 

-yeyov6g nou ro rouronol€i oqv e-
,\e00epr1 pi(q- eivor r5roirepo oqpovrrr6 oov reArr65
ono6€rrqg qAerrpoviurv oro prroXov6prord ouorrlpo-
ro pero<popdg rlAerrpoviova'5.

Or er\e00epeg pi(eg o(uy6vou eivqr une00uveg yro o-
vrrorp€grpeg Kot Lrn ovrrorp€ptpeg pfdpeg 6Aurv rov
proXrlprrtirv rorqyoprdv, oupneprAoppovop€vov rurv
vou rAervr xtirv o(iurv, npurreivtirv, eAeuOeptrrv o;rrvolE-
trlv, ArnrSiulv xor Arnonpu.rreivdrv, uSpoyovovOpdrov
Kor l-roKpopopiov rou ouv5errro[r roror]. Or enor6lou-
Oeg enrnrtlo€tg olg Aerroupyie5 rurv rurrdptuv n€pt-
Aoppdvouv pAdpeg rn5 KurroprKdg pepppdvqg ror 6ro-
ropoX€g rou peropoAropoi rot rqg irepooqs rou y€-
verrroi uArxo06'7'8.

Or erreropr€veg ;rer\€reg ruiv reAeurqiu-rv Xp6vu-rv7, E-

Xouv rdve I yvoorEg nS OuotKoXq;rrrig r5r6rqr€S rurv €-
Aeu0ipu-rv pr(drv oluy6vou (oxygen radicals), ror €-

Xouv oSqyqo€t ornv ovdnru(q reXvlrtlv nou eivor 5u-
vorov vs ovrxve0oouv 16oo in vitrol0 6oo xqr in vivos
rnv nopoyu,tyfl rov pr(drv ourdlv, 6nrrrg enioqg ror rp6-
nt.ttv 5rriprloq5 rou peyEOoug rtrtv rorrrtlv BIo-
Bd"rve'to'tt. flopdAAqlo txouv ou(doer rrg yvdroerg nou
o<popo0v roug ovlo(er5urrrxo0g pqXovlopo0E dpuvog

-evSorurropioug ror e(orurropious- nou enrrp€-
nouv rrlv 5rorfipqoq rq5 toopponiog pero(0 nopoyur-
yrtS,/ eEou5er€puro4g oler5urrrrtlv pl(drv oro r[lrropo
Kcr rous 

'ororlg'o''u''u'51, 
evtir ouve;1drE ou(ov6preveg ei-

vcr Kor or ev6ei(erg ytq oupp€roXd rurv eAeuO€purv pr-
(6v orqv noOoy€vero ;rrog nAerdsog noOor\oylrtlv rq-
rqordoeuJv rrou ovoypdqovror orov nivoxo
1 .12.13.46,47,56

Anopoirqrq npoUn60eoq rrlg rorovdqoqs rq5 ouU-
peroXflg ru,v oxygen radicals or4v noOor\oyio rurv vo-
oqpdrulv eivol q xorov6qo4 rqg <puoroAoyiog ror rqg
noOo<puoroAoyiog rou oXqpolo;rou Kqt rrls 5pdoqg
rous.

kon6g rou nop6vrog dpOpou eivor q ouvonrrrq
nopouoioorl rou 6Aou Oiporog ru_rv eAeu0€purv pr(tirv
O, on6 proXqprrqg nleupdg pe €p<pooq orous Urlxcrvr-
oporJg nopoyurydg ror Spdoqg roug rupirrrE o€ Kurro-
prr6 ror rorlr6 enine6o 6nou ouvSiovror dpeoo pe 6rd-
Qopeg no0oAoyrx€g roroordoer g.
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A) MHXANI:MOI 
'XHMATI:MOY 

ENEYOEPON PIZON
o=YroNoY

To qAerrpdvto orcr p6pro n dropro roroAoppdvouv
ouyrerpr;r€veg OEoerg oro Xdrpo nou roOopi(erqr on6
rrg opXfg rqg rpovropqXovrrqg, ovopd(ovror rpoXrEg
ror neprfXouv rdrut on6 oplopEvous n€ptoptopo0s drllo
qr\exrp6vro, nou rrvo0vror pe ovri0erq orpoeoppfl
(spin). Ele[Oepq pi(o, 6nog npoovo<p€pOr1re eivor p6-
pro r1 rpdpo popiou nou neprAoppdver €vo I neproo6-
repo eAerJOepo (6Xr rord (e0y4) qlexrp6vro orqv e[o-
reprrd rou rpoXrd. O oXqporro;r6g eAe00eprlg pi(s5 yi-
veror eire pe npooOdrq ev6g qAexrpovlou (e-) eire pe
qndrAero ev6g qr\errpoviou 6nu.rg enioqg Kot p€ ovtoo-
peprl 5rdonooq xrlprro0 5eopo0''5'1'''8.

Or eAeri0epes pi(€S o[uy6vou nou nopdyovror qn6
ro popror6 o(uy6vo eivot unei0uv€S yto ro neproo6-
repo proloyrxd onorer\€opcrro ru.,v eAeuOipurrv pr(drv.
To popror6 o{uy6vo, ;rnopei vo 0eopqOei oov drnAfl
pi(o, oQou nepliXer qn6 ivq eAerllOepo qAexrp6vro oe
rdO< ;lo on6 lg elurreprx€g rou rpolr€g, ro onoiq ne-
prorp€qovror npos rrlv i5ro rorei0uvoq (spin).

H ovrrSpoorrr6rqro rou poptoKot o(uy6vou, oov
SrnAd pi(o, eivor ;r<rurpEvq ,\6yo r4g nopdAAqA4g 6re0-
Ouvoqg rn5 orpoQoppns (spin) oro 5rjo ourd eAe00e-
po qAerrp6vro. H xqrqvopn ourn petdver rqv lrov6r4-
ro rou 1roproxo[r o(uy6vou vo qnoond rour6Xpovo
5rJo qAerrp6vro on6 p6pro nou SroOtrer rpuoroAoyrx4
Srop6pqooq. qAerrpoviurv rord (eriyq xor orpo<poppil
npog ovriOereg roreuOtivoerg. Fro vo enrreu;1Oei ;rro r€-
roro o(er6cr-rrrrd ovriSpooq, 0o nptner vo ouprpei npd.r-
ro qvqorpoQq rqg orpo<poppns q onoio oip<pu_rvo pe
roug v6pou5 rqg rpovropqlovrrqg 5ev eivor e0roAo vo
ouppeil'1e'2o. O nepropro;r6g our6g orrg o(erdurrrr€5 r-
rovorqreg rou l.loptoKo0 o{uy6vou onoorjpcror 6rov
npooloppdver oro6tqrd ovd ivo qAexrp6vro, ener5rl
orqv xordorooq ourd 5ev Xperd(eror vo ouppei ovo-
orpoQR rn5 orpoQoppns. To peroporrxd piroAAo nou
ppiorovror or4v evepyd O€oq 6ro<p6prrrv o{er6ootlv ror
o(uyevootirv, iXouv rqv rrovdrqro vo p<roetpouv po-
vdpq qAerrp6vrq oro ;roprox6 o{uy6vo21. Enioqg 4 o-
voyoyd rou poptoKorj o(uy6vou eivqr 5uvor6v vo (err-
vqo<r pe r4v €rOeoq rou o€ qAerrp6vro uqlqr\r1g evip-
y€lcr5, o€ rovi(ouoo orrrvopoAio n oe dtrAeS nnya5.

Or eAe0Oepeg pi(€S o(uy6vou oXqpori(ovrqr Kor Ko-
rd rq Srdpretq rou Kurroprroir peropoAropo0. Kord rr1
5rdpxero rq5 o[er6orrrns eooeopuAiuroqg ro ev(upr16
oiorqpo rcuv o(er5ootlv rurv Kurropoxpu,prdrurv nou
ppioxovror oro prroX6vdpro, ouvdter rrlv nopoyu.ryq
rqg rpr<ptooQoprrqg o5evooivqg (ATP), pe rqv eAeyX6-
p<vq oro6roxd ovoytoy4 rou o(uy6vou oe vep65'20.

oz+ 4H, + 4e- * 2HzO
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[livorog 1 . KArvrri5 Korooroo€rg nou SuvnrKo ouv6e-
ovrqr U€ rrl 5poorl rurv €A€ueapurv pr(drv
o(uyovou

11 oAu opyovt xd o (tv6po1to

Q,\eypovti5qg - ovoooloyrxd pAdpq

Ine rpoprorove<ppirrq
Aurodvooor noOrloerg

BAdpeg roXorpiog - enovorpdru.roqg
Avrr6pdoerg on6 <pdpporo xor roliveg
Ynep<p6proor1 on6 oi54po

I 5rono0d g or poXprr-rpdrulorl

Ynep<p6proor1 pe oi54po A6yul 6roi:r1E

OoAoooorpio ror Xp6vreg ovorpieq
TpoQrr€g eAAeityerg

Kwashiorkor
'EAAe rqq Brropivrlg E

AArooA
Bldprl ono oxrrvopolio
Frlpovoq

AroropoXig nptirrprqg ydpovo4g
Avooo6roropoX€g qArxiog

Kopxivog
ApuAoei5ulorl

Movoopyawxr1 ew6no4
Epu0porirrropo

tDorvuAu5po(iv11

llprporivrl
ArlArlrqpioorl on6 p6Aup6o
<ptlrro-o(ei6rrlorl npurronop<pupivqE
EAovooio

Apenovorurrdpoorl
Avorpio Fanconi

Qoprop6E
llve0povog

AnoreAioporo ronvioporog
EpOionUo
Ynepolio
B poyXonveupovr rrl 6uonlooio
OlerSorrxoi punovr€g
ARDS
fl veu govoxrovrtioerg
Tolrxdr4ro ond Bleomycin
To(rr6rqro on6 Paraquat
Bpoyyrrd doOpo

Kopdrd ror xop6royyerox6 oiror4po
Kop6ropuondOero on6 oxlo6l
Ndoog rou Keshan (€lAerqq or5npou)
A0qpulpdroo4
Tolrx6rrlro ond oSpropurivq

NeQpoi

N6oo9 rqg Boorrqg pepppdvrlg
Ne<pporolrx6rrlro on6 oprvoyAurooi6eq
Necpporo(rx6rr1ro on6 Bopio U€roAAo
An6pprry11 poo;1e0;rorog

Foorpevrepr16 o0or4po
Hnorrxq pAdp4 on6 ev6oro(ivq
Hnorrrq pAdprl on6 rerpoXlopdv0poro
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Aropqroy6vo5 6pdoq o,\Ao{dvqg
floyrpeorirr6o on6 Arnop6 o(€o
Bldpeg on6 pr1 orepoerSrl ovrrQAey;rovtir5rl

BAdpeq rrlrv opOpdroeulv
Peuporoer6dg qpepins

EyrEQoAog

Yneppopr16 oEuy6vo
Neuporo{iveg
N6oog rou Parkinson
Yneproorxrl eyreQoAond0ero
AAr\epyr rrl eyre<poAop ueAirr g ror dAtreg onopueArvurrrxEg
v6oor

l0vSpopo oroliog-rqAoyyerrooiog
A- pqro-Arnonporeivorpio
Enr6eivuroq rpou;rorrrqg BAdBnS

oQ0oAu6s
Koropporroy€veorl
Orp0oAprxq orpoppoyio
KoroorpoQrxrl pld611 opQrplqorpoer6o0g
Apqr pAqorpoer5ond0ero npodlpu.rv
ApQrpAqorpoerSond0ero on6 <prog

A€pgo
HArorq oxrrvopoAio
Oepprxd BAdprl
I-lopqupio
Aepporirr6o el enoQfg
<Poroeuoio0qreg ypurorrr€g

H ovri6pooq qurrl €fltr€l€irqr orq6rqrd, piour o1r1-
pqropoti o€rpd5 ev6roprEotlrv flpoi6vrtrtv p€ptKnS ovo-
yrrryns rou oEuy6vou, 6qA. ruv eAeu0€purv pr(tirv o(u-
y6vou.

Avrt6pdoer5 oxnpqrropori eAeuOEprrrv pr(tirv o-

Iuy6vou

o, + s- .- or- (unePo(ei6ro)
oz+ 2e- + H+ -- HrO, (unepo(ei6ro rou u6poy6vou)

Or- + HrOr+H, * O, + HrO + OH. (u5po(rJAro)
Oz+ 4e + {ll+ - 2HrO (vep6)

or- + 11* - HOr' (u6ponepo[rrd pi(o)

Enioqg ro 02- Kot ro H2O2 pnopoiv vo ovrt6pdoouv
p€rqE[, rous l.r€ rnv rqpouoio peroporrxtirv U€rdAALUv
(Mn*) nou 6pouv KoroAunKd Kor vq KqrolrlEouv oro
oXqporrop6 u5po(uAiou HO' oOprpovo p€ rrlv oK6-
AouOq ovri6pooq Haber Weiss fl 6ro<popelKd ovri-
6pooq Fenton. To peroporrrd p€roAAo pnopei ln vitro
vo €ivqr Ti, Cu, Fe ror Co, qAAd in vivo rov KUptdrr€po
p6Ao SroSpoLrori(€r o Fe Kot o€ noA0 prxp6repo po0p6

^ 22.23ouu
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IuvoArrd: Or- + HrOz -* HO' + OH-+ 02

Or evtloerg nou n€pt€Xouv oiSqpo Kot €ivqt Suvor6v
vo nupoSorRoouv ovrl5pqoq Haber-Weiss, eivqr ou-
orqrxd nou neprAo;rpdvouv Sorr[rAro oipqg (orpo-
o<porpivq, puooQqtpivn ror rurr6Xpurpo c) ouorqlKd
nou 5ev neprAoppdvouv oiprl (Qeprrrivq, orpoo16qpivq,
Iorro<p<pivq, rpovoQepivq) ror rdvro or5qpou ouv5e-
5e;rivo pe evdroerg QuroQ6pou (ATP), pe u6poyovdv-
Oporeg ror opyovrrd olio, pe DNA, 6nurg enio4g ror pe
fu ni6ro rruv KUrrcrprKdrv pep ppovtilv2a'2s.

B) MHXANI:MOI APA:H: >E KYTTAPIKO KAT I:TIKO E-
ntnEAo

H oroSrorfl ourq ovoyurryfl rou o[uy6vou nou ouU-
poiver oro prroX6vSpro ru"rv rurrdpcuv rol o5qyei orov
evSrdpeoo oXqporrop6 eAeu0iputv pr(drv o(uy6vou,
5ev onoreAei riv5uvo yto rq rrjrropo oeo0 or evSrd-
peoor peropoAire5 eivor orevd ouvSe5ep€vor p€ lS €-
vepyig 0€oerg rtr.rv ev(0pr.r-rv. I< neprnrti.roe rg dpurg oXq-
pcrropoi eAeu0Epurv pr(drv o[uy6vou o< dAAeg OEoerg,
pnopei vo nporlq0ei oopoprl pAdpq rov rurroprxtirv
Ae rroupyrtirv.

O oXq;ronop6g ro(rrdlv pr(tirv, oov npoi6vro pepl-
rdg ovoyu.rydg rou o[uy6vou. rqOroroiv ro o{uy6vo -nop' drr onopoirqro yro rq 5rordploq rou oep6prou
peropoAropo0- 5uvqrrrd ro(r16 yro ro rrirropo. Aur6
ou;rpoiver enet5q ro oepdplo opyovrrd ouorflproro ne-
prEXouv ev(uporrrd ouorrlporcr nou eivqr 5uvqr6v vo
oXqporioouv eAeirOepeg pi(eE, 6nog enioqg Kot ouorcr-
rrrd- nou eivot eunp6opA4ro on6 rrg eAeiOepeg pi-
<<s18.26,27,28.57 .

Irov nivqro 2 ovoQipovror ouvofuxd or nqytg oXrl-
porropoi eAeuOipurv pr(dlv o(uy6vou orous roroig.
'Onug <poiveror orov nivoxo our6 q nopoyr-rryr1 er\euO&-
ptr-tv pr(drv o(uy6vou oXeri(eror eire pe rrE peropoAEg
rov neprpoAAovrrrdlv ouvO4rdv Kot nS enr6pdoerg
rous orcr opyovrrd ouordporo eire pe rqv oroOeprl
nopoyr.rlyq olerSurrrrtlv pl(ti.rv -nou eivor rqr o onou-
Sor6repog rponog oXqporropolr rous- rord rq 5rdp-
rero o(er5oovoyoyrrtlv ovrr5pdoetrrv nou ou;rpoivouv
orov opyovrop6.

llopoxdrcu ovoypdqovrot rcr Kurrcrprrd ouorqrrxd
nou eivor Suvor6v vo npoopAq0ot)v on6 rrg eAe riOepeg
pi(e-g oluy6vou Kot ot ouvonrrroi pqXovropoi ro{rr6rq-
roq

Ami6n: O(ei5ooq ruv noluqr6p€orurv Arnopdrv o(€-
luv oro opyoviAAro Kot lS nlqoporlrig ;re;rppdveg ru"rv
xurrdpulv.

llpwreiveg: OleiSuroq rov ev(tpr.rlv nou nepriXouv
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flivorcog 2. l-lqy€g oXqpolopoi eAeu0ipurv pr(tiv o-
[uy6vou orous toro[,S

MrroXovSpro14 dAuoog pero<popdg qAexrpoviu.rv
Mrrpoouporrrrl dAuoog U€roOopdg rlAerrpoviutv

O{edunxd iv(upa
O[er6doq rqE lov0ivqq
Aro(uyevdoq rqg rv6o,\opivqg
Aro(uyevdoq rqg rpunroQdvqg
KuxAoo(uyevdoq
Arnooluyevdorl
Movooprvooler6dorl

cPayox0rropa
Ou6erep6rprAo
Movox0rropo ror ;rorpoedyo
Htr.rorv6qrAo

Ev6o0rlArord rirrropo

Avn6pdoery auroo{ei6wo4g (yro nopd6erypo Fe**, enrve<ppi-
vn)
Eluyeveig nqyig

Olei6rr-roq Qoppdxcr.rv (n.y. nopoxerog6lrl. CC L*)
Kdnvropo
lovi(ouoo oxrrvopoAio
HAroxd rpug
ArUooQotptKn pinovorl
Ynoorpdr;roro nou olerStirvouv rq ylouroOer6vq
Ynoorpdrporo nou uQiorovror ev5orurrdpro ovoyoyd
ror o(ei6uror1 n.X. Paraquat, oAAoldvrl, o5propurivrl

oouA<puSpiAro (-SH) -- oSpqvoiloiqoq rov ev(iptrrv.
Y 5 poyo vd v0 poreg: AnonoAu prep r op6g noAu oo rXo -

prrdrv.

N ouxAervtxd of6o; YSpo(uAiuroq pdoeulv, oeyronEg,.
oXiorpo Kot KoroK€pporroprdg rcr.rv eAiru-rv rou DNA, (pe
ouv€nero peroAAoyq ror ovoorolq rqg ouv0<oq5 npur-
reivti.rv, vourr\eorrdiurv ror fu no[iurv).

Or eAe iOepeg pi(eg pnopoirv vo 6pdoouv eire oqv o-
(erScr.rrrrd eire oqv ovoyuryrrd prioo. Adyo rrlg peydAqg
Spoorrr6rqrdg roug onqvrdrvror oe XopqA€g n€pr€Kn-
r6rqreg (qn6 1O-a €u.rg 1O 

e M) ror dpouv KUpiuJS orov
rdno oXrlporropou roug, n.X. o oxrlpqrrop6g OH. orq
prroX6vSpro 6ev pnopei vo enr6pdoer ro{trd oro DNA
rou nupdvo. YnopXouv 6pr.r.rg ror neprnrtiro<rg rord rrg
onoieg q ovri5pooq e,\er}Oepqg pi(og pe pq pr(rrrl Evo-
oq pnopei vo nporoAio<r ovri6pooq oXqporropo0 e-
,\e0OepqS pi(og ror reArrd rqv tvop(4 qAuorduJrdv o-
vr5pdoeulvs'". :rqu nepinrtrloq ourq evti.r o opxr169
oXqporrop6g, eAe0Oep4g pi(og nopdyer ronrrq qnoreAi-
oporo ro npoi6vro ruv qAuor6ordlv ovrr6pdoeurv
pnopei vo npoKoAioouv BAdpq porpirepo qn6 ro orl-
peio tvop{4g rcr.rv ovrrSpdoeov ourdlv3o'31'32. O re ppo-

Or+Fe3*-O,+Fe*2
H2O2+ Fe2'-* HO i OH' * F"'-
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rrop69 ruv q^uor5(I)rdrv qurdrv owt6pdo€u.rv, oupFqi-
v€r ouvneus 6rqv eAe[,Oep€S pi(€S ovrt6pdoouv p€rq-

li rouE Kqr nopdyouv xdnoro orqe€p6 p6pro. To ru-
prtlrepo nopd5erypo qAuorSurdrv owr5pdoeov eAeuOt-
pu-rv pr(drv €ivor rl olei6ooq rurv rroAuoKop€arurv At-
noptirv o(Eruv ru.rv funrSiurv ru,v Kurroptxtitv pepppo-
vtiv, nou roroAdyouv oe pAdpq rn5 KurroprKrtS pep-

BpdvnS Kqr ontlAero rrlS Aerroupyrxds rns
, 33_34.35rKovornros

TiAog 11 ovrSpoorrr6rrlro rou lroproroi o(uy6vou
eivor 5uvor6v vo ou(qOei ror pe Srorpoperrx6 rp6no e-
xr6g on6 rq peprrq ovoyuryil rou o€ eAeiOepeg pi(eg.
H o0Eqorl ourd rqg ovrr6poorrx6rqrog ouppoiver rqrd
rrlv nopelo 5ro<p6prrrv owrSpdoeurv nou neprAop$d-
vouv ro 1-ropror6 o(uy6vo xor nporoAoiv ovoorpo<pd
rns orpoQopprls o€ fvo on6 ro qAerrp6vtq ru,v e(ore-
prrtilv rpoXrtirv. To npoi6v rurv owr6pdoeurv eivqr ro
pov4peg o(uy6vo (singlet oxygen), nou eivqr e(orperr-
rd evepy6, perd rqv onopdrpuvoq rtr,v n€ptoproptirv
nou ri0evror ond rqv rpowopqlovlril xor oQopoirv
rqv orpotpoppd. Yndplouv SrJro pop@Eg povrlpouE o-
[uy6vou: 11 ppoX0pro liypo (1IgOr) ror q proAoyrrd
oqpovrrxtirrepq AiAro uopQi (1AgO2), ,\6yrrr rqg po-
xpurepqg 6rdprero5 (oqS rqS'.

Irov nivoro (3) ovoypd<Dovror 6Aeg or Suvqrrrd rur-
roporo(rrtg <Ae00epeg pi(eg o(uy6vou nou nopdyo-
vrqr orq oepdpro opyovrrd ouordproro rqr ouv5iovrqr
5uvqrrxd p€ rqv noOoy€vero rurv rArvrxti.rv rqrqord-
o€urv nou i5n €Xouv ovoypoQei orov nivoro (1 ).

Avor\urrrq, 6oov o<popd rq 6pdor1 rdOe ploE ond rrg
o(erSorrrig pi(eg oro opyovrrd ouorqporo ouvonrrxd
pnopei vo ovoQep0ei 6rr:

1) H pi(o ow6vrog unepolediou (O) eivor o;lerrrd
ooroOqg pl(o, nou o(er66ver Aiyo ;r6vo ouororlrd 6-
ntrt5 ro ooxopprx6, oouA<pu5p0Aro ror trreprr€S Kctr€Xo-
Aopriveg ror ovdyer ouororrrd nou neprEXouv oiSr;po q

ouprnAiyporo or6dpou (rurr6Xprrrpo c, pe0or;roo<por-
pivq, puooQorpivq, unepo[er6doeg ror rrv6ves). H Xo-
pqld ovrrSpoorrr6rqro rou O1, 6ev ro xoOrord r5rqi-
repo ro{r16 yro ro xrirropo nqp' 6rr eivor Suvqr6v vo
oSpovonorqoer porpopr6pro 6nog tRNdoeg ror RNdoeE
xor vo o(er66oe r ro NADH nou eivql ouv5e5;rivo pe rq

llivorog 3. Kordloyog 5uvqrrxd rurroporo(rrdrv pr-

(tilv o(uy6vou.

o;
Hor'

H,Q,

oH'

ROO.
,o,

Pi(o ovr6vro5 unepo(erSiou

Pi(o u6ponepolu,\iou

Ynepolei6ro rou u6poy6vou

Y6pol0Aro

llepo[rrd pi(o (R = Arni5ro]

Movrlpeg o6uy6vo
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yoAorrrxd SeuSpoyevdoq. IuvoArrd pnopei vo Oeopq-
Oei 611 4 onouSor6rqro rou Ol, oov o(erSorrrd pi(o
pnopei vo ovdyeror orq 6pdoq rou otIv np66popog
dAAurv nro 5poorrrti.rv peropor\rrtitv tou Or2'o'u'2t.

ll)To unepo{ei5rc rou uSpoyivou (HrOr), nou nopd-
yeror in vivo, eivor oro0ep6 qAAd oo0evdrE 6poorrr6
oe <puoroAoyrrig ouyrevrptiroerg, pnopei 6pr.rrg vo 6ro-
nepdoer rrg proAoyrxis UepBpdveS. flop' 6n yro vo
ouppei rurroporolrr6rqro eivor onopoirrlrrl r; ev6o-
rurrdpro nopouoio o(erSorrrtirv pr(drv, ror ro HrO, ei-
vor q p6vq pi(o nou pnopei vq pn€t oro xirropo, ev
ro[rorg 5ev eivqr q reArxd ro{rrd pi(o. H r0pro Spdon
rou HrO, ndvrurg evronl(eror oro DNA rurv xurrdpurv
rqr ouviorqror o€ Xptrt1toorrrporrrtg peropoA€g ror 6rd-
oTroon rou DNA, 6nrrrg eniorlg ror oe o(ei6u-roq oouA-
rpu6prArrtirv ouorqrrrd)v. Ie xoAAr€pyereg rurrdpov in
vivo, q 5poorrxdrqro rou HrO, eivor neproo6repo ex-
oeoqpoo;rivq ond 6rr in vivo32'36'3''38'48'4s.

lll) H pi(a u6ponepo{uAiou (HOr') nou onoreAei rrlv
nporovropfvq popQrl rou Or, onor€A€i pi(o fiooovog
onou6or6rqrtls yro rcr proAoyrrd ouordporo. Ilop' 6rr
oXerrrd perur;r€vr1g noArr6rqrog, €ivor 6poorrxtirepo
qn6 ro Or. O oXlporrop6g rou euvoeiror oe rrpig pH

XopqAtlrepeg on6 ro QuoroAoyrrd.
lV) To uSpo{itAto (OH'), onorcAei rq 6poorrrrirreprl

eAe00epq pi(o o(uy6vou nou nopdy€ror oro ptoAoyrrd
ouorqporo. H ro1[rrqro ovrr6pdoeu-rg rou.OH' pe 6Ao
ro opyovrrd ouorqrrrd nepropi(eror pr6vo on6 rr1 5rd-
Xuon (diffusion limited), yeyov6g nou roOrord rq pi(o
ourq e(orperrrd Spoorrxil ror ppolrJBro2'1e. f'lopdyeror
xord rqv ovri6pooq Haber-Weiss, rord rqv ovriSpo-
oq HrO, ror Or- ^ror roroA0rq p€roAAo (Co**, r6vro
Cu-' rl r6vro Fe**)'". l6roirepo oqpovrrxig yro rqv nu-
po56rqoq ovrr5pdoeu.rv oXqporropori OH' eivor ev6-
oerg oAdrurv or6rlpou p€ OuJoQoptroig eoripeg 6nulg
ATP xor GTP ri pe ro DNA. Or ovrr6pdoerg ourEg enr-
ppo5tvovror oqpovrrrd 6rov ro piroAAo ouv6€ovror
pe nporeiveg n.X. rpovoQ€pivr1, oepouAonAoopivq, xor

orpoo<porpivq, yeyov6g nou ono6€rKv0erqr oq;lovrrrrl
opruvrrrd p€prpvo ruJV opyovrKdrv ouorqpdrov €vqvrr
rou oxrlpcrropo0 rou r6roirepo ro[rrori OH'2237'5o.

A6yo rqg peydAqg Spoorrr6rqrdg rou ro OH' qvrr-
5pd eire orq O€oq eire rovrd orq OEor; olqporropo0
rou. Iuvendg roOoprorrrrl yro ro ei6og rrlE pAdprlg nou
0o ouppei oro rlrropo, eivor q 0toq rou or6dpou q

ru-rv ouprnAeypdrtrlv or6dpou nou enrro;livouv ro oxn-
porrop6 OH'. To OH' pnopei vo nupoSorqo€t rnv u-
nepo(ei6ooq ru-rv Arnr6iov, nou onoreAei ovri5pooq e-
Aeu0ipurv pr(tirv, pe onortAeopo rr1 A0oq rurv rurrd-
pttrv ,\6yur npoopoAdg ruJV Kurroprrtirv pe;rppovdrv d
ro oxrlponop6 ROOH nou enr<ptper ;.reropoA€g rqg
peuor6rqrog Kqr rrls 6ronepor6rqros rqs rurroprrqg

21.39.40
u€pppqvns

'AAr\o npopAilporo nou nporoAei oro r0rropo o
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oxrlporop6s OH' in vivo eivqr q o{ei6uroq rurv opd-
6ulv SH nou roroAqy€r ornv o6povonoiqon oqpovn-
rtbv ev(iprov r1 nporeivrrdv 6roprBoortirv nou Bpioxo-
vr<Ir on5 UepBpdveg rulv rurrdpurv. Enioqg ovrr6pd pe

ro ooroppr16 ol0 xor ro rurro;lptilporo 6nog enioqg
rqr ro DNA, pe onortAeopo rrlv ono56pqoq rtuv oAi-
o{r,v rou. 'AAAq eniong 6pdoq rou OH eivor 11 qno56-

Lr rlon ruv pAewonoluoor;loprrtlv.
To ripro oupn€poolro nou nporinrer on6 ro ovurri-

pur eivor 6rr onoroSdnore peropoArxd ovri6poorl Koro-
Aqyer oro o1r;porrop6 O1, ev€1er rov riv6uvo evdp-

leurg oerpdg oler6oovoyrrryrxdv ovrr5pdoeov (redox
cycling), nou roroA4youv oro olqponop6 rtrtv r€pro-
o6repo ro(rxtirv pr(tirv, xor r5roirepo ro o;trq;rorro;r6
OH' xor HrO, ror Or- Ue ovrrdpdoerg fiou KqroA0ovrqr
on6 popEo prEroAAo.

0 ANT|O=ETAOTTKOT MHXANTTMOT

H ouvelqg nopoyuryrl o(er6tr.rrrrti,rv pr(tilv rord rq
6rdprero rou oep6prou peropofuo;"ro0 xor q Suvr;rrxd
ro(rxq roug 5pdoq, o6ilyqoe orqv ovdnrulq opuvrr-
rdv pq;lovropdrv on6 ro opyovrxd ouorfporo, nou €-

Xouv oov oron6 rqv e(ou6ertpuorl rurv nopoyolrivrrrv
eAeu0€prrrv pr(drv xor rq Srorilpqoq roopponiog pero(0
nopoyoyqE ror efou6erEptrloqs ro(rrtirv npoT6vr@v o-

41.42.43.44
luYovou

Or pr;yovropoi ouroi o6pd SroXurpi(ovror oe ENZY-
MIKOYZ nou eivor rupirrrg ev6orurrdpror, rar MH EN-
ZYMIKOYZ nou eivqr e(u.rrurrdpror ror neprAoprpdvouv
funo<prArrd ror u6po<prArrd ovrro{er5urrrrd ror Seopeu-
rrxd rou or6dpou ouordporo (nivoxog 4).

Ot ENZYM I KOl ;rqlovropoi dpuvog loporrrlpi(ovror
on6 uqqAil e16rr6rqro doov o<popd rqv neprerrrr6rqro
oro x0rropo Kor oro 6pyovo nou ouXvd oAAqAoenrro-
,\tnrovrqr rord oupnAqpoprorr16 rp6no ror neprflouv
xdnoro piroAAo roroAirq lCu, Zn, Mg, Fe(qipn) ror
Sel. Irnv rorqyopio ourq neprAopBdvovror q 6ropou-
rdoq rou unepo[er6iou (SOD), q xoroAdo4 Kor q un€-
po(er5oo4 rqg ylouroOerdvqgas.

H Stopourdory rou unepo{er6iou (SOD), eivor iv(u-
po rou undpler oe 6Aoug roug oep6prous opyovr-
opoirg. Yndplouv rouAd;1orov rpio roo€v(upq rou
SOD. H Mn*3 6ropourdoq rou unepo(er6iou nou ppi-

oK€ror oro prrox6v6pro, q Cu*2 Zn2*, 6ropourdoq nou
undp;4er rupiurg oro rurrop6nloopo rurv rurrdpu.rv
ror riAog ro roo€v(upo pe Fe3*, nou ppioreror p6vo
oro Kurrop6nAoo;.ro rrlg Escherichia colila'42.

To iv(upo xoroAier rq ot(eu{r1 O, Ue otvxpovn
nopoytrtyd HrO, ror O, oripqurvo p€ rnv ovri6pooq:

2ar-+2H*-H2O2+02

To SOD eivor rupir.rrg ev6orurrdpro €v(upo xor pdvo

nNEYMON Teiyog 2o, T61tog 4oE, loiArog-AexipBprog 1991

['livorog 4. Avrro[er6orrroi prqXovroproi oro proAoyrrd

ouorrlproro

'Y'THMA
TPONOZ APA'H'

MH ENZYMIKOI
o-roro<pep6lq (prropivq E)

Aoroppr16 oEr) (BrroUivn C)

IAouro0er6vrl (GSH)

<PloponporeiVeg
Xqprxd

p-roprr,lr€vro

Ouprx6 o[rlr

fru16(q
l-lpurreiVeg rou nldoporog
(rpovo<pepiv4, oepouAo-
nAoopivrl, oApoupivrl,
onrooQorpivq)

ENZYMIKOI
Aropourdoq rou unepolet-
6iou (SOD)
Ynepo(er5doeg rq6 yAouro-
0er6vnS {GSH}

Koroldorl

Boq9rlnxd tv(u1to
NADPH - Avoyt-rydorl
rrvovtirv
Iu(eurrrrd fv(upo

Avoyurydoq rqg ou(euXOei-

oog yAouroOer6vnS (GSSG)
'Ev(upo oyr;;rorropo0
DADPH

Arno6rqAu16 ovrroler6orr16.
Aror6nrer rg oAuor6urrEg

ovrrdpdoerg ;re 6€opeuoq ruv
une polu-pr(rirv.
Y6oroSroAurrl

Qurrrd ovrrolet6urrrrd
[lpooOerrrd rqg rpoQd5 r.X.
BHZ & BHT (np66popor rq5
GSH)
E(ou6erepdlvouv r4v Singlet
popQd rou o(uy6vou
Aeoperier rrg etreiOepeg pi(eg

O, ror oropord rrlv
o[ei6uroq rrr,rv Arndv
Aeoperier ro OH
Aeopeiouv ro 6ro0evr1

p€rolAo 6nog ro Fe ror Cu,
ror oroporoiv rrg ovrr6p6-
oerg Haber-Weiss 6noE eni-
orlS Kor rrlv o(ei6r:.roq ru.rv

Nndv.

looiv(upo nou neprE;1ouv

Cu, Zn d Mn
'Ev(upro nou nepr&Xouv

oeArlvro ror roo€v(upo Xrrlpig
oelrlvro
'Ev(upo nou neprEXer oiprl

Avoyrl,yq xrvovtitv pe 6io
qAerrp6vro

UDP-yAuroupovuAo-
rpovoQepdorl
IouAQovuAorpovo<pepdorl

l-tr u ro(o- 6 -<Drr.ro<Do pr xil
6reu6poyevdorl, rooxrrprrrl
6eu6poyevdo4,
6 -<po.roQoy,\ u xovr r11

6eu6poyevdorl
E(66ou GSSG
on6 ro xirropo

Iuorrlporo perocpopdq

iXvq rou ppioxovror oro nAdopro, ro eyre<poAovoncrio
uyp6 ror rq l€p<po. [1p6o<poro tler neprypoQ€i €Etlr-

rurrdpro UopQn rou ev(0pou, nou ouv6terqr nrOovd
p€ nS Kurroprrig pepppdve5.

H raraAdoq eivor iv(u;ro nou €upioK€ror o' 6Aoug
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TOUS TOTOUg KOr €rStKdJr€po oro fi€poquoulpolo nou
eivor evSorurropro opyoviAAro. [T po<e ro yto otUo-
np@r€ivrl nou Koro^u€r rrlv ovriSpoof onono^uU€pt-
opoa rou HrO, o< HrO <or O-.

2N2O2 - O - 2 H_O

H roroAoorl tXer upqAq oro0epo Michaelis, yeyo-
vog nou rrlv Koeroro ox€lKo ooroOe g ovrio(er6u-rrrxo
yro XopqAtg ouyK€vrpdloerg HrO.. H <qro^ulKq o5og
rrls Koro^dorlg neprAopBov€r rTlv ovoyoyq 5uo propir.uv

H202 O2 xor HrO. H ovoytr-rvq rou -oLiirou popiou
HrO, yiveror roXitrtg, oAAo q ovriSpool enrBpo5uveror
Kqro rrlv ovoytuyrl rou 5e uripou popiou HrO, yiveror
roXttr.rg, oAAo q ovri6pooq enrBpoSuverot rqro rnv o-
vovulyn rou SeurEpou tlopiou H2O2.

H unepo{e6qorl rrlg yAouro1etov4g eivor ev(upo
nou KqroAu€r enioqg rrlv p€rqrponrl rou HrO, oe HrO
r<or Or, p€ou.r o(ei5oonS rrls yAouroOerovqs. IpoK€rror
yto tv(upo nou neprtXe r oeArlvro ror ppioxerot o€ on-
povrrrig ouyK€vrpdlo€tS oro KUrroponAooUo rruv KUr-
rdpuJV. Enioqg errog ono rqv 5roonooq rou HrO, ro
tv(upo roroArier rqv ovoyu-ryq opyovrrov Kol un€po-
(er5iu.rv (r<upiu-rg unepo(e r5itttv ArnrSituv) oe HrO Kot op-
yovrro olerlrd oSpovd Arnopo o{to. H ovrro(er6u:rrrd
6pdoq rrlg yAouro0€rovrlS ouvSieror pe rrg ev5orurro-
pr€g ouyK€vrptloe rg rqg yAouro0e rov45 (GSH), rng q-
voyt.ryooqg rqg yAouro0er6vrlg ror rou NADH. H ovri-
5pooq roroAdyel oro oxr"lpolopo o(er6o0eioog yAou-
roOe rovqg o[rp<ptr-rvo l-l€ rrlv ovriSpooq:

2 GSH + LOOH -* GSSG + LOH + H2O

H o(er5urOeioo yAouroOer6vq (GSSG) orq ouviXero
ovdyeror p€or.r.r rqg ovoytr.ryooqg rqg yAouroOer6vqg pe

rqv rorovdArrloq NADPH oov ovcryruyrr6 ptoo. H u-
nepo{er6doq rq5 yAouroOerovqg eivor onoreAeoporrrq
yro rrlv rordAuoq XopqAdrv ouyrevrpdroeurv HrO, ye-
yovdg nou rqv Koerord nto orlpovlKq in vivo on6 rrlv
roroAdoq yro rrlv npo<p0Ao(q rcr.rv rurrdptr.rv on6 rrlv
rurroporo(r16111ro rou H rO ru''ut .

Zroug MH ENZYMIKOYZ prqXovropo0g ovflxouv o-
vro{€r6trtrKd nou ppiorovror eire oro nAdopo eire
orS KurroprKEg pepBpdveg2't'" ror oupneprAoppdvouv
funo<prArrd ror u5poQrArrd ouordproro.

H roxoQep1Ary $nopipq E/ ovr;rer oro ArnoerArrd
ouord;roro nou epnoSi(ouv rnv ivop{q rtltv oluotdur-
rtirv ovrSpdo€urv olS rurroprrEg pepBpdves, eivqr Ar-

noSror\urrl rqr eivor uneu0uvq yro ovrrolerSorlrrl 5po-
oq rupitrlg orrg pepppdv€S ruJV rurrdpr.rrv. H ovrlSpo-
oq e[ou6erip@oq5 neprAopBdvet nepo(rrrl pi(o xor ro
QorvoAr16 5qrrir\ro rq5 roroQep6r\qg ror roroAdyer
oro oxrltJorop6 opyovrroi unepo(er6iou rqr pi(o ro-
ro<pep6Aqg nou eivqr Arydrrepo 5poorr<r1 on6 rrg opyo-
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vrrtg pi(eg.

ROO' + vit E - OH - ROOH + vit E - O

H ovri5pooq oupBoiver noli nro ypqyopq on6 rqv
ovriororXq ovri5pooq €vqpEnS o(el5r.rror1g rr.lv Arndrv

Kqr oro oqpreio quro €(ooK€iror rqr q ovrro(er5u-rrrrq
Spooq rqg roro<pep6lqg.

f o ooxopBtx6 o€i (Btrupivr1 C) eivor funoqrArr6 ou-
ororr16 nou yrcr vo Spooer ovrroq€rSulrrrd npiner vo
ovrr5pdoer p€ rrlv prropivq E, Xurpig or6po vq fx€r
SreurprvroOei edv np6rerror yro in vivo nopordpnon R

edv our6 ouppoiver ror in vivo5a'55.

To p-xopwriwo (np66popo rrjg pnapivrlg Ai iXouv
ono5erX0ei nerpoporrrd drr ovrrSpoiv p€ ro povdpeg

o(uydvo (singlet oxygen) Trou oSpovonoroiv p€ o[,y-
Xpovn nopoyoyq rou roopepoti5 trans-KopuJr€vrou2.

Mio peydAq rorqyopio e[orurropir.rrv ovrro(erSulrr-
rdrv pqXovroptirv pe TTcrpoporo pqXovropo 5pooqg ono-

llivorog 5. MqXovro;rol 5pdoqg ovrro{er5cr.rrrrdv nou
Seopelrouv ro 5roOevd p€roAAo

ANTIO=HAATIKO TPONO' APAZH'
TpoovQepivrl-oepouAonAo- Aeope[rouv ro oiSrlpo ror
opiv4 oroporo0v rq oupperoXrl

rou oe ovn6pdoerg olei6ur-
ons rruv Arntirv dnog enioqg
xor oe ovrr6pdoerg rirnou
Haber-Weiss

IepouAonAoo1.riv4 Oler5tirver rov 5roOevr1 Fe
(ll) oe rproOevrl Fe (lll),
epno6i(ovrog tror rr1

oul.rperoyrl rou oe ovrr5pd-
oerg o(ei5ooqq rulv Arntlv
pe roroAirq ptroAAo (Fe d
Cu). AnoreAei Evo on' roug
onouSordrepoug ovrro(er -

6urrrroig prlXovropo[rq rou
nr\doporog.

AApoupivq Aeopeier rov Cu roXupd xor

ooOevdrg ro Fe. O 5eopeu-
p€vog Cu, pnopei vo Adper
p€pog oe ovrrdpdoerg
Fanton, oXqporropo0 OH,
nou orrl ouvtXero 6eope0e-
ror on6 rrlv nporeivq.

Anrooqorpivq-or;rone(ivq Aeope[rer rqv orpoo<porpiv4
nou EXer onodeopeu0ei ond
rqv oip4. H orpooQorpivrl, 11

peOorpooQorpivq ror q

1.ruoo<porpivq pnopo[lv
6uvrlrrrd vo 6pdoouv oov
unepo(ei5ro ror vo enrro;1[r-
vouv rnv unepo(ei5u.roq rov
Arnr5itrtv.



114

r€Ao0v €vulo€rS nou 5€op€[,ouv ro 5roe€vq p€roAr\o,

epno5i(ovrog iror rqv nopoytr,ryrl o(er5u.rrrrtlv pr(6v
pe tvop[q ovrr5pooeulv rr]nou Haber-Weiss. Irrlv ro-
rqyopio ourq neprAoppdvovror ot evti,roetg nou ovoypd-

Oovror orov nivoro 5.

TiAog oro ovrto(et5u-rrtrd ou;rneprr\oppdvovrot ro
oupr16 o[i nou o<[' ev6g pev 5eope0et Fe rqr Cu, oQ'
er€pou 5e o5povonorel rr5 eAe[r0epeg pi(eg ror q yAur6-
(q nou e(ouSereptirver ro OH' ror q ovrro(er5urrrq rrlg

5poon ou[dveror ovdAoyo pe rq ouyrfvrpoorl oro
nAoopo yeyovog nou ouvSEeror dpeoo p€ rrlv n€pl€-

rrrx6rqro rulv yeupdrov oe uSpoyovdvOpore5.
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Oxygen Derived Radicals:
Biochemistry, Source and Action

A. RIGOPOULOU, P.K. BEHRAKIS

SUMMARY
The participation of free radicals in the pathogenesis of many diseases has been the

focus of much research during recent years. The oxygen free radicals are formed contin-
uously in organic systems through a chain of oxidative and reducing reactions which are
triggered either from endogenous or exogenous factors with metals as catalysts. Oxygen
free radicals influence organic systems because of the disturbances in cellular function
which they create. These disturbances are due to the fact that these radicals influence all
basic biochemical cellular compounds - proteins, nucleic acids, amino acids, lipids and
carbohydrates - which in turn result in basic metabolism disturbance, altered permiabili-
ty of cellular membrane and damage of the genetic material. There are various antioxidant
intra-and extra-cellular defence mechanisms to neutralise the oxygen free radical dama-
ge. Thus due to these mechanisms there is a dynamic balance between production,/neu-
tralisation of free radicals. These mechanisms are both anzymatic and non-enzymatic and

when they are overwhelmed by oxygen free radical production the result is cellular da-

mage and organic disease. This review is focused on the enalysis of oxygen free radical
formation mechanisms, their cytotoxicity as well as their neutralisation mechanisms from
anti oxidant svstems' 

'NEUM.N 
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Introduction

In recent years much research has been devoted
to a biochemical paradox concerning oxygen toxicity
on aerobic organisms. This paradox consists of the
fact that while O, is normally necessary for the
maintenance of aerobic metabolism, high concen-
tration of O, or deviations from the normal metabo-
lism may prove to be particularly toxic for the orga-
nisms due to the creation of oxygen derived free rad-
icals12. Despite the fact that the ancient Egyptians
used to use oils and plant extractions with anti oxi-
dant properties for embalmmentT, this phenomenon
was studied systematically by Gershwin and Gilbert
in 1954 who for the first time attributed 02 toxicity

to O, free radical creationl2. Following this, clini-
cians' and biologists' interest focused on the study
of O, derived free radicals in 1968 when the first
antioxidant enzyme was discovered, ie. supercoxide
desmutase (SOD).

ln recent years research has shownl that the free
radicals and their metabolites are of particular im-
portance in many biochemical reactions which re-
tain the cellular functions2'3. ln aerobic organisms,
molecular O, plays an important role as an elec-
trone receiver and it has been proved that it takes
part in a variety of free radical reactions in the cells.
Molecular Or, which possesses two free electrones,
a fact which identifies it as a free radical, is of par-
ticular importance as f inal electrone receiver in the
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Table 1. Clinical srtuations which are potentially
connected to free radical action.
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Joints
Rheumatoid arthritis

Brain
Hyperboric oxygen
Neurotoxins
Parkinson's disease
Hypertensive encepha lopathy
Ataxia - telegectasia
Abeta - lipoproteinemia

Eye

Bleeding
Cataract
Retinopathies

Skin
Sun exposure
Burns
Porphyrias
Contact dermatitis

mitochondrial systems for electrode transportation5.
O, derived free radicals are responsiblea for reversi-
ble and non-reversible damage in all biochemical
categories, including nucleic acids, proteins, free
amino acids, lipids and lipoproteins, carbohydrates
and connective tissue macromolecules. The relative
consequences on cellular function include cellular
membrane damage, disturbance of metabolism as
well as disturbance of expression of the genetic
material6'7'8.

Recently extensive studiesT have resulted in re-
cognition of physiochemical properties of O, radicals
which in return resulted in the development of
techniques by which its detection is possible in vi-
trolo and in vivoe. This development also facilitated
the estimation of the extent of tissue damagee''0'"
ln parallel our knowledge concerning the anti-oxi-
dant defence mechanisms both intra and extra-cel-
lularly which allows the balance between creati-
on,/neutralisation of oxidant radicals in the cells
and tissuesl4 16'51 has been extended, while there is
continually increasing evidence for free radical par-
ticipation in pathogenesis of a variety of pathologies

4 12-13,46,47,56snown rn taDte I

An important prerequisite for the understanding
of free radical participation in these pathological si-
tuations, is the understanding of physiology and pa-
thophysiology of free radical creation and action.

The aim of the present article is the brief review
of free O, radicals, from the biochemical point of
view with particular empasis on mechanisms of
formation and action, mainly at cellular and tissue
level where they are directly associated with a varie-

Polyorganic syndromes
lnf lammatory - immunological damage

Glomerulonephritis
Autoimmune conditions

lschaemic damage - reperfusion
Drugs and toxic reactions
lron overloading

ldeopatic haemochromatosis
Diet
Thallasemias and other chronic anemias

Lack of food substances
Kwashiorkor
Lack of vitamin E

Alcohol
Radiation damage
Old age
Premature ageing
Cancer
Amyloidosis

Mono-orga n ic loca I i sati ion
Red cells

Phenylhydrogen
Primakin
Lead poisoning
Protoporphyrin photo-oxidation
Malaria
Sickle cell anemia
Fanconi's anemia

Lungs
Smoking
Emphysema
Bronchopu I monary dysplasia
Oxidant pollutants
ARDS
Hyperoxia
Pneumoconiosis
Bleomycin toxicity
Paraquat toxicity
Bronchial asthma

Heart and cardiovascular system
Alcohol cardiomyopathy
Keshan disease (lack of iron)
Atherosclerosis
Adreamycin toxicity

Kidney
Basic membrane disease
Am inoglycosite toxicity
Heavy metal toxicity
Graft v. Host disease

Gastroi ntestina I system
Endotoxin liver damage
Liver damage from CClo
Pancreatitis from lipids
Damage from NSAIDs
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ty of pathophysiological situations.

A)MECHANTSMS OF FORMATION OF 02 FREE RADICALS

The electones in molecules hold certain positions
called cycles. These cycles contain two electrones
which spin in opposite directions. The free radicals
have one or more free but not coupled electrone in
the outer cycle. Free radicals are formed either by

adding one electrone (e-) or by losing one''u'''''u. The
free O, radicals which are produced by molecular O,
are responsible for most biological effects of free
radicals, O, free radicals are formed duriyg cellular
metabolism. During oxidative phosphoroleosis the
enzymatic system of oxidases and cytochromes
which are in mitochondria connect the production of
ATP with controled gradual O, reduction.

Oz+4H'+4e--2H=O

This reaction is made gradually through the crea-
tion of a series of intermediate products of par-

tial O, reduction, ie. the free O, radicals.

Reactions of O, free radical formation
o, * e- - o, (suPer oxide)

Oz+ 2e- + 2H* - HrO, (hydrogen peroxide)

or- + Hrort H* -- oz + Hzo + oH' (hydroxyl radical)
or+ 4e- + 4H* -- 2Hro (water)

Or- + H* - HOr' (hydroperoxyl radical)

ln addition reaction can occur between Or- and
HrO, in the presence of transition metels (Mn*. ie Ti,
Cu, Fe and Co) which act as catalysts for the crea-
tion of HO' according to the following Haber - Weiss
or Fenton reaction.

nNEYMON Telyo; 2o, T61tog 4o9, lo(tAtog'AextpBptog 1991

termediate formation of O, free radicals, is not dan-
gerous for cells since the intermediate metabolites
are closely connected with the active location of the
enzymes. ln the case though of O, free radical for-
mation in other locations there is serious danage of
cellular function. The toxic radical formation makes

Or, although neccessary for the maintenance of
aerobic metabolisms, potentially toxic for the cells.
This happens since the aerobic organic systems
contain enzymatic systems which can create free
radicals, as well as compounds which are vulnera-
ble to free radicals'8'26'27'24'57 . ln table 2 sources of

O, {ree radicals at tissue level are reported. Accord-
ing to this table the O, free radical formation is re-
lated to either change in environmental conditions
through their influence on organic systems or with
stable oxidant radical formation and there are the
most important methods of formation during reac-
tions of oxidantion-reduction which take place in the
organism.

The cellular substances which can be influenced
by free O, radicals and the brief toxicity mecha-
nisms are8, lipids, proteins, carbohydrates and nu-
cleic acids. The free radicals can act either as oxi-
dants or reducing media and because of their high

Table 2. Source of O, free radicals in tissues.

Mitochondria chain of electrone transport
Microsomal chain of electrone transport

Oxidative enxymes
Xanthine oxidases
lndolamine dioxygenase
Tryptophane dioxygenase
Galactose oxygenase
Cycloxygenase
Lipoxygenase
Monoamine oxidase

Phagocytes
Neutrophils
Monocytes and macrophages
Eosinophils
Endothelial calls

Autooxidation reactions (eg. Fe*', adrenalin)
Exogenous sources

Drug oxidation (eg. paracetamol. CClr)
Smoking
Sunlight
Pollution
Substrates oxidating glutathione
Substrates which suffer intracellular reduction and oxi-

dation, paraquet. alloxan. adreramycin.

O,+Fe3'-Or+Fe'2
H2o2+-Fe2r * HO'] oH- * F"t'

Total Or- + HrO, -- HO + OH- + Oz

Conpounds containing Fe which are capable of
triggering the Haber-Weiss reaction are those con-
taining the Haeme ring (haemoglobin, myoglobin
and cytochrome C) those without Haeme (Ferritin,
la'ctoferrin, transferin) and also Fe ions connected
with ATP, carbohydrate and organic acids DNA as
well as with lipids of cell membranes'o-'u.

B) MECHANISMS OF FUNCTION AT CELLULAR AND
TISSUE LEVEL

The gradual O, reduction which takes place et cel-
lular mitochondria and has as a consequence the in-
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activity are found in low concentrations (10-4- 1O-eM)
and act mainly in the site of production, eg. the OH
creation in mitochondria cannot toxically influence
the nuclear DNA. However, there are son'le cases in
which the reaction of free radicals with compounds
results in the further formation of free radicals and
consequently the beginning of chain reactionss'2e
the products of which can have damaging effects far
from the starting point of the reaction3o'32. The end
of these chain reactions occur when free radicals in-
ter-react to produce a stable molecule.

Table 3 shows all the potentially cytotoxic O, free
radicals which are produced in the aerobic organic
systems and are potentially connected with the pa-
thogenesis of pathological situations already shown
in table. ln brief, as far as the action of oxidant radi-
cals on organic systems is concerned the following
must be mentioned:
l) The superoxide radical (O2- / is relatively unstable
and oxidises only a few compounds such as ascorbic
acid and reduces compounds containing iron (cy-
tochrome C. peroxidases etc.) the low reactivity of
Or- makes it not particularly toxic for the cells des-
pite the fact that it is able to neutralise macromole-
cules such as tRNases and RNases and to oxidise
NADH which is connected to LDH. Overall the signif-
icance of O, can be summarised by its action as
precursor for other more drastic HO, metabo-

2.4.5 21ilIes
lll Hydrogen peroxide (H202) is stable in vivo and

weakly active in physiological concentrations but it
can pass through the biological membranes. Al-
though for cytotoxicity to occur the endonuclear free
radical presence in nessessary, and HrO, is also
present intracellularly, however HrO, is not the final
toxic radical. The main action is located in the cellu-
lar DNA and in cell cultures in vitro HrO, toxicity is
more obvious than in vivo32'36'37'38'44'4e.- 

-

lll) Ihe hydroperoxide radical (HOr) is of inferior
significance for biological systems and its formation
is favoured in pH below normal.

lYl Hydroxyl radical (OH) is the most active free
radical preoduced in biological systems. The speed
of reaction of OH with organic systems is limited on-
ly by diffusion, which makes this radical extramely
active and short living2''t. lt is produced during the
Haver-Weiss reaction in which HrO reacts with O,
and with Co** Cu** or Fe** as catal;sts23. Because of
its great reactivity OH reacts either at the location of
production or nearby. Therefore, the position of Fe
or its compounds which accelerate the formation of
OH' is of critical value for the type of cellular dam-
age. OH can trigger the lipid hyperoxidase resulting
in cellular lysis because cellular membrane attack or

Radical of superoxide anion

Hydroperoxyl radical

Hydrogen peroxide

Hydroxyl radical

Peroxic radical (R = lipid)

Singlet oxygen

the ROOH resulting in changes in consistency and
permeability of cell membrane. Another problem as
a result of OH' production in vivo is the SH group ox-
idation which results in neutralisation of important
enzymes in the cell membrane. ln addition it reacts
with acorbic acid and cytochromes as well as with
DNA, resulting in the degradation of their chains.
Another OH action is mucopolysacharide degrada-
tion.

The main conclusion derived from the above is
that any metabolic reaction which results in the
formation of O-7 includes the danger of setting of
a cascade of oxidant and reductive reactions (redox
cycling), which results in the Iormation of more free
radicals and particularly OH, HrO, and O, with reac-
tions catalysed by heavy metals.

C) ANTIOXIDANT MECHAN ISMS

The continuing production of radicals during the
aerobic metabolism and their potentially toxic ac-
tion, has led to the development of defensive mech-
anisms from organic systems aiming to neutralise
the free radicals produced and the balance between
production and neutralisation of toxic O2 pro-
ductsal'aa. These mechanisms are vaguely separated
into enzymatic, which are mainly intracellular and
non-enzymatic which are extracellular (Table 4).

The enzymatic mechanisms are characterised by a
high specificity as far as cellular and organ contents
are concerned and contain some metal catalysts
(Cu,Zn, Mg, Fe, Se). This category included superox-
idase dismutase (SOD). catalase and glutathione
superoxidaseas.

SOD is an enzyme which exists in all aerobic or-
ganisms and there are at least three SOD isoen-
zymes, ie, the Mn*3 SOD which exists in mitochon-
dria, Cu*2, Zn*2 existing mainly in cytoplasm and fi-
nally the Fe*3 SOD existing only in the escherichia
coli cytoplasm'o'o'. This enzyme catalyses the O,
conjugation with simultaneous HO, and O, produc-
tion according to then reaction,

179

Table 3. Catalogue of potentially toxic O, free
radicals

o2-

Hor'

Hroz

oH'

ROO.
,o,
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Table 4. Antioxidant
systems

mechanisms in biological
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ly unstable antioxidant for low HrO, concentrations.
Glutathione superoxidase is an enzyme which also
catalyses the degradation of HrO, to HrO ana O,
through glutathione oxidation. lt contains Se and is
found in high concentrations in cell cytoplasm. The

anti-oxidant action of glutathione is connected to its
intracellular concentrations according to the follow-
ing reaction:

2GSH + LOOH -- GSSG + LOH + HzO

The glutathione superoxidase is effective for ca-

talysing low HrO, concentrations which makes it

more important than catalase in vivo for cellular pro-

tection from HrO, cytotoxicity52'52.

The non-enzymatic mechanisms include antioxi-'
dants either in plasma or cell membranes2'8'28 which
are lipophylic systems which prevent chain reaction
in cell membranes where they exert antioxidant ac-

tion according to the reaction:

ROO +VitE - OH - ROOH +VitE - O

Ascorbic acid (vitamin C) is a lipophylic substance
which in order to act as an antioxidant must first
react with vitamin E. However, it is not so far clear
whether this is only an in vitro observation or

whether it also occurs in vivo.
B-carotens (precursor of Vitamin A) react in vitro

with singlet oxygen which they neutralise producing

tra ns-caroten2.

Table 5. Mechanisms of antioxidants which trap
metals**

ANTIOXIDANT
transferi n-
ceruloplasmin

Ceruloplasmin

METHODS OF ACTION
Traps Fe and stops its par ticiPa-
tion in lipid oxidative reactions as

well as in Haber-Weis reactions,
oxidases Fe** to Fe*** and

stops Fe participation in lipid ox-

idation reactions. Constitutes
one of the most important Plas-
ma antioxidant mechanisms.
Traps Cu stongly and Fe weaklY.

The trapped Cu can take part in

Fton reactions to create OH

which in turn is trapped bY Pro-
tein.
Traps haemoglobin which has

been liberated f rom haeme.
Haemoglobin and mYoglobin can
potentially act as Peroxides and

speed up lipid peroxidation.

Albumin

SYSTEM PLACE OF REACTION

NON.ENZYMATIC
a-tokopherol (vitamin E)

Ascorbic acid (Vitamin C)

Glutathionie (GSH)

Flavoprotei ns
Chemicals

b-carotens
Uric acid

Glycose
Plasma proteins
(transferrin, cerulopla-
smin. albumin,
haptoglobulin)

ENZYMATIC
Superoxide desmu-
tase (SOD)

Glutathione superoxi-
dases (GSH)

Catalases

Ancillary enzymes
NADPH-Kinone
reductase
Conjugative enzymes
Conjugated glutathione
reductase (GSSG)

NADPH enzymes

Transport systems

Lipid soluable antioxidant
which interupts chain
reactions trapping peroxide

radicals.
Water soluable

Plant antioxidants
Food additives, eg. BHA and
BHT, (GSH precursons)
Neutralises the singlet oxygen.
Traps O, radicals and stops
Lipid oxidation.
Traps OH
Traps metals** (eg. Fe, Cu)

and stop Haber-Weiss
reactions and lipid
oxidation.

lsoenzymes containing
Cu, Zn, Mn)
Enzymes containing Se

and isoenzymes without
Se
Enzymes containing haeme.

Kinone reduction with
two electrones.
UPP-glucoronyl tran-
sferase
Sulphonylctransferase
G-6 PD, 6-phosphogleuconic
hydrogenase
GSSG exist from celle

2Or- + 2H* 'H2 02 + 02.

SOD is mainly intracellular and exists in plasma,

CNF and lymph only in traces. Recently an extracel-
lu.lar type of this enzyme has been described which
is most probably connected to the cellular mem-
brane.

Catalase is an enzyme existing in all tissues and

catalises the following reaction:

2H2O2- Oz+ 2HzO

Catalase has a high Km which makes it a relative-

Haptoglobulin
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A large category of extracellular antioxidant
mechanisms, with a similar mechanism of action
are compounds with trap metals* stoppang the pro-
duction of radicals and setting of Haber-Weiss reac-
tions. Substances shown in Table 5 belong to this
category.

Finally the antioxidantt category includes uric acid=,
which on the one hand traps Fe and Cu and on the
other neutralises free radicals, d also glycose which
neutralises OH and its antioxidant action increases
according to its plasma concentrations, a fact which
is directly connected to the food contents of carboh-
ydrates.
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Ilveupovia oe qo?evn pe ?up@pd Kdt qvoooKdrqoroAr\

NPEKATE: A,, MAOA: X, KAsi-,i\,i,.:JI \, IANAMIAAI O., MANE:KOY E.

AITIA El:OAOY: l-uvoiro qA riog 42 eti',,,ir1..rvoorpro,
erooyeror orqv MEO Aoyu-r nupero..t, evrovqg 6u-
OnVOlqg, KUOVuJOnS Kol ovonv€Uor (^q C. €-op<€rog -U-

nou l.

ATOMIKO ANAMNHITIKO:

[1po 4eriog: [1ve u;rovio
[1po 2eriog: [1eprr<opSirrg nr0ovtirg royevouq orrroAo-

Yios
[1po 3;rrlvou: Oupro;ro

KnHPONOMIKO ANAIMN HITIKO EAeu0epo

nAPOY:A NOIOI: H ooOevqg 3 nepinou pqveg nprv
rqv €loovurvrl rrlg orqv MEO, e rooyeror o€ K€vrprKo
Noooropeio A0qvtirv Aoycu Orlpoxrrou oAyoug Kot nu-
p€rKtlS r<ivqoqg Xtrtpig oAAo ouvo5o ou;rnrdporo. O

€pvoorrlproKog EAeyXog (CT scan 0Oporog) t5erle
AepQoSevrrig 6royrtloerg oro ;reoo0tr.rpoKto, rl 5e pro-
qio re;roXiou po(qg rou ;reooOcuporiou onoroAuq,re 0u-
UuJpo p€ €nrKpqrnon enr0qArortilv <urropc,.rv, Oetlpei-
ror orr 11 vooog eler evronrorl Kot orov nveupovo ror
riOerqr oe Xq;rero0eponeio pe Y5poyAoprrfl Mrro{o-
vrpovq (Novanthrone) 1 5 mg lV, EronooiSq (Vepecid)
2OO mg/d x 3d. lV, Oerrrrl BrvSeoivrl (Vindesine) 5 mg
lV, Oetki1 BAeopurivq (Bleocin) 1O mg,zd x 5d ror Me-
0uAnpeSvr(oAq (Medrol) 48 mgzd . 1Od per os.

H ooOevrlg iAoBe ouvoArro 3 Xqpero0eponeurrrd
oXqporo rqr 1 O nepinou npap€g pero ro reAeuroio nq-
pouoiooe uqqAo nupero, eQr5p6oerg ror piyq.

Noo4Aeueror eni 2qpepo oe enoplroro Noooropeio
<or qno erei Aoyur enrSeivoorlg rqg rorooroong rng.
Sroropi(eror orrlv MEO.

ANTIKEIMENIKH E=ETA:H:'Aro;ro oprr;reAeg, noXu-
oopKo, ;re 6roXurq oAonerio (Xqpero0eponeio). 'Oq11

Boptog rooxouoos p€ nup€ro (390 C), royunvoro (35
ovonvotg,/min), ruovoorl, roXurop6io (1 20,/min) ror
An 100,/80 mmHg.

KArvtxo trpopAnpa 7A

Axpooorrrd eup4poro: EAorruroq ovonv€uolKo0 qr-
0upioporog Kor pn Uouorroi poyXor op<porep6nAeupo.
'Hnop, Inlflv: Atpntrde4ro.
n€pOoSiv€S: AqrqAdeqror.
Aornd rArvrrq e{€rooq opvqrrrrl yro no0oAoyrrd eupq-
uoro.

EPTA:THPIAKO: ENEI XO: EIIAFOI-HI:

HB: 9,6 gr,zdl, HCT: 34,1%o (MCV, MCH: x.e.,
MCHC: eAoQpd qAorrurpivq), Boo<6qrAog orilq+, 6-
pnupqvo epu0pd+, Aeurd: 16.600 (n 98, A2), Arpo-
nerdArq 3OO.OOO,zml. l-evrrq oirpu.rv: EB 1.016, Ae0-
rupo (-). IorXopo (-), l-luooeoipro 8-12, Epu0po
(-), Enr0qAro: Aiyo nAortirdq, BAivvq: Aiyq, Mrrpoop-
yovropoi: TprXoprovdSe5. TKE: 126, IdxXopo: 7,1
mmol/L, BUN 5,5 mmol,/I, rpeorrvivq 82 mmol/1,
XoAepu0plvq: O,45 pmol/ I (op. 0,15), SGOT: 84 U/L,
SGPT: 56 U/L, AAxoArrd etrroeordo4: 78 U/1, Na:
138 mmol,/|, K: 4,17 mmol/|, LDH: 380 tJ/L, CK:
25,4 U/L, Ca 2,41 mmol/|, P: 0,87 mmot,/t, Mg:
O,78 mmol/1, OArrig nptr.rreiveg: 54,2 gr/1, Aeurr.l;ro-
riveg: 26,5 gr,zl, HBsAg: (-), HIV: (-) PT: (poprupog
12,1 -ooOevour'14,1), PTT: 43" , 'Apeoq COOMBS:
(-). HKI-: Qlepoxopprrq roXuropSio. Arrrvoypoeio
Otlporog: Merurptvog 6yrog opQorEpruv rr.r.rv nveupd-
vtr.rv. BAdpe5 5roptoou r5icug r0nou oro 5e{r6 qprOopd-
Kro Kor prrrou rinou orrdo€t5 oro oprorep6 pEoo
nveu;.rovr16 ne5io nou [errvo0v on6 rrlv nrJAq ror <pOd-

vouv pfXpr rqv neprQEpero. E(o,\erq11 rq5 oprorepqg
n,\eupoSro<ppoyporlrqg yurviog nr0ovtirE loyu-r nleupr-
rrrqg ouAAoyqg (Errovo 1). Kop5ro0r-rrporr169 Seirrq5:
K.O.

AEpro oprqproro0 oiporog: uno F,,OrO,6: PuO,
mmHg 52, P"COr:33,6 mmHg, HCO.: 24,8 mmol/|,
SaOr 87%6, PH 7,46.

Ae(rdg roOerrlproopog: CVP 14 mmHg, RVP: 24
mmHg, PAP: 28 mmHg, PWP: 17 mmHg, CO: 5,6
It./min, c|3,21t,2m2, svR: 1036 dyn.sec.cm-s, pvR:
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Err6vo 1

157 dun.sec.cm-5. Aiprq prKro0 qAe prrou: PnO2: 20
mmHg, Pi,CO2: 38 mmHg, PH:7,43, SiO2: 4Oo/o.

NOPEIA NOIOY:

H ooOevqg vooqleirrqre ouvoAtKd yto €vo prlvq n€-
pinou. Avrrperutnio0qre opXrro p€ CPAP xor np6oror-
po rqpouoicro€ UtKpn peAriu-ro4. Irqv ouviXero Xperd-
o0qx< pqXovrrd ovonvod yro oprertg pEpeg xor npoo-
Seurrrd q rordorooq rqg ooOevo0g peArrdr0qre rfuvr-
ro xor epyoorqprord ror ono5eope0rrlre on6 rov ovo-
nveuorqpo. [lpoqyoupEvcrrg iytvov Sroyvulorrrtg e(ero-
o€rs Kor eordAqoov roAArtpyereg npog oAeg lS Kor€u-
0uvoerg. Evti.r q dppurorq eiXe peArrtl0ei oq;rovrrrd,
nopouoiooe er vtou uqrqA6 nupero enr6eivooq rng o-
rrrvoAoyrrqg rr15 errovog (Err6vo 2) ror rArvrrq ror
€pvqorrlproKfl errovo oqnlKorl ooOevoug. H oppur-
orq rortAq[e ev ;r€otr.r Qorvopivurv noAuopyovrrdg
ovendpr<rog.

Tpio eivor nroreuoupe ro Boorrd epulrqporo nou
Xperd(eror vo oXoAroo0o0v q ror vo onovrqOolrv.

EPOTHMA 1o

l-lp6rerror yro ooOevq oAq0drg ovoooKoroorolptvq
ror rr ei5ou5 qvoooKorooroz\d iyer;

To nptirro epd;rqpo Aorn6v nou npor[lnrer on6 rqv
nopouoiooq rou r€ptorcrrrro0 pog, oqprovrr16 ytq rrlv
orrroAoyrrq npoo€yyroq rr15 Aoipur{qg, eivqr ov elvor q-
voooKoroorcrlpfvq q ooOevdg pog. Av 5qtro5fl iXer
<opryfl,, ovooooroArl, nou oq;,roiver evdg rpflporog rou
ovoooAoyrro0 ouorqporog, d prrrd Kot notq.

H dpptuord po5 ndoXer on6 roroq0eg Oiptr.rpo. no-
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Err6vo 2

Oqoq nou Suvqrrrd en4ped(er Suopevdg ro T-Aepeo-
r0rropo, opo rqv rurroprrrl ovooio ror nporor\ei uno-
vqppooQorprvorpio. EnrnlEov rqg eXouv XopnVnOei 3
XqperoOeponeurrrq oXflporo pe Qdpporo nou enqped-
(ouv rqv QoyoKUrroprrq rrovorqro ruJV lrovorurrd-
pov-poxpoQdyurv ror xupiu.rg rov opr0;16 Kot rnv X€t-
prororrrrq rrov6rqro rurv noAupopQonupdvulv. TiAog
orrlv 0eponeio rqg v6oou neprAoprBovovror peydleg 66-
o€r5 KoprKoer5o0g roOrlpeprvo (60 mg Prednisolo-
me). H XopRynon ourqg ouvendyeror npoopoAfl rr.r.rv

T-AepQorurropov, eldrruron rns Xrlp€torctKl Kq g rrov6-
rrlros rr'.,v noAupopQonuprlvu.rv ror peiooq rulv ovo-
oooQorprv6v rupicrrg rr;g lgG. H oi(qoq rutv noAu-
popQonupdvtrrv perd XopRynon roprr(ovr1g, evtir ono
npdrrq ;rorro 0o Oeurpeiro euvoird yto ro otrluvrrr6 oi-
orqpcr, eivor nloorq ror o<pei,\eror orrl perorivqorl
rous on' ro roiXu-rpo onou drov npooroAqpivo, orrlv
rurAoQopio.

And ro noponovu.r oupn€poiv€rqt nuJS 11 dppurorrl
po5 tXer prrrq ovooororooroAq, npdypo nou 5uoro-
Ae0er rr'1v orprptorepq npooiyyroq rou Aorpoy6vou or-
riou.

'Eror pltnoupe 6rr ovdr\oyo pe ei5og rqg ovendp-
K€roS rTou €youpe e{oprdror Kcu l UtKpoopyovropoi <i-
vor neprooorepo nl0ov6 vo ovonruX0ouv.
'Eror:

o) 'Orov ro ruq.reArSrrd 1.rorpoQdyo EXouv qAorru.r-
ptvq rqv opuvrrrcil roug rrovorqrq, r6re or ooOeveig i-
Xouv ou[qpfvrl euoroOqoio oro e{flg prrpoBrq: Pneu-
mocystis Carinii, pruroporrrlpiSro, NordpSro, Legio-
nella K.o.

B) 'Orov ro noAupopQoniprlvo iXouv eire qlorrr.u-
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pevri Aerroupyio eire eAorropevo oe opr0po ((500) or

ooe€v€ig €ivqr €nrpp€neig oe Aorpd{erg ono Gram op-
vrirrxd porrrlpiSro, oroQuAoKoKKo aureus Kot puKn-
T€S.

y) 'Orov or qvooooQorpiv€S eivor eAorrurpiveg, r-

6ioS n lgG, rdre or ooe€v€iS €ivor €nrpp€neig oe Aor;rtil-
(erg ono orpenroxorro rqg nv€upovios Kqr or;roQrAo
rq5 rvQAoutvr(og.

5) 'Orov 11 rurroprrq ovooio eivol ovenopr4g oro
vq erreA€oer rqv Aerroupyio rqg rore or Aorprdr[erg nou
onovrdrvror o' ouroug roug ooOeveis oQ€iAovrol ouvn-
Ou-rg oe ;ruroBorrrlpi5ro, roug (HSV, HZV, CMV, Ep-
stein Barr), nopdorro (P. Carinii, ro(onAoopo), Murn-
reg (Cry), Norop6ro xor Aer(roviAAo (l-livorog 1).

Iivorog 1. tXE:H META=Y AMYNTIKHt ANEflAP-
KEIA: KAI NOIMOTONOY AITIOY

Avendprero orqv dpuvo [1 po6ro0eorrog Aorpoyovog
nopoYovrqq
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flivorog 2. nNEYMONIKE: AIHOH:EII :E ANO-
:OKATA:TAN MENOY:

I En€rroorl q unorponfl unoreipevqg v6oou

ll [lveupovrrrl p,\dpq nporoAoiprevrl on6 QdppoKo

lll Eurorprorq Aoipullrl

lV l6rono0rlq ivooq

V uAve(dprr1rq, v6oog

Vl Aouvd0erg entnr\or€g

Vll Ario q neproo6repo on6 ro ovulrtpu-t

nuper6g, o(eio Stonvoro r.An.) Kot p€ rrlv orrrvoAoyr-
Krl rns err6vo poAAov UqS qnopqKp0vouv on6 ro ev5e-

X6pevo our6.
ll. Or nveupovrrig pAdpeg on6 Qdpporq 5ev eivor

5uvor6v vu onoxAero0oiv 5e5oprivou pdAroro 6rr r1

ouyrerprprivn dppurorrl eiXe Adper ror rrovEg noo6rq-
r€s nou evoxonorotvrcu vrcr rqv np6rr\qorl flv€upovr-
rdv pr\optirv. Ev ro[rrorg n Kordorqon ourq €ivqr oX€-

rrrd onqvrdlr€pq Kcu o p6vog rp6nog yrtl rnv oo<poAd

6rdyvr.uoq €ivqr n protpio nve0povo.
lll. Or eurorpror€g Aorptir(er5 onoreAo0v rqv ouXv6-

repq orrio nveuprovrxrlg npoopoAnE €ni ovoooKqro-
orolptvuJv ovdAoyo U€ rov rtno Kor ro eiSog rqs ovo-
ooKcrrcroroArlg. Enepporrrig Sroyvu-rorrrtg reXvrrfg ei-
vor ouvqOurr5 qnqpqirqr€S nporerpr€vou vcr rcruroflorn-
Oei o une[rOuvog no0oy6vo5 prKpoopyovrop6g.

lV. l-loAAig <DopiS oe noooor6 nepinou 15% or6po
Kor o€ v€Kporopr16 ur\r16 5ev elvor Suvorrl q orprpqg
orrroAoyrrq 5rdyvu.rorl rtrtv Fv€upovrxdrv 5rqO4pdrt-rv
€ni ovoooKqoroApfvurv oppdrorulv pe onoriAeopo vo
riOeror q 5rdyvrrloq n5rdueon nveupovirtg" rl u6rdxurn
ruqeArSrril Br\dBq, rl onveupovtxd ivu.roq,.

Me rrg oilyxpov€S 5royvurorrri5 reXvrrig (SrqBpoVXr-

rq proqio, BAL, ovorrrq prorpio nveipovog) ro nooo-
o16 qur6 qv€px€rqr p€Xpr 3O%.

V. Aiyovrog oove{dprqrq, v6oog ewooilpe dAAeS

nopepninrouoeg roroordoerg 6nog ropSroyevig nveu-

;rovrx6 oi5qpo, unep<p6pru.roq uypdrv, nveuprovrrd epr-

BoAq r.An. nou 5€v oXqpori(ovror p€ rrlv ovoooKoro-
oroAq oAAd nou €ivor Suvqr6v vo npoKoAaoouv nv€u-
povrrtg pAdpeg Kor vq o54yqoouv oe o{eio ovonv€u-
orrrrl ovendpK€rcr. :rrlv nporerpivq n€piflrurorl 1600
rq rArvrrd 6oo ror ro €pyoorqprord SeSoprtvo (n.1. 6e-
(r69 ro0<rrlproo;r6g) 5ev ouvqyopoiv yro rdrt r€roto.

Vl. T€r\o5 oov oouvdOerg enrnAoxEg ovqQEpoup€ n.X.

rqv QAeBoonoQporrrxd v6oo rtr.rv nveup6vuv, oov €-

KuqeArSrxd
porpo<pdyo

Fotrupoprponipqvo

Avoooorporpiveg

Kurroprxrl qvooio

Pneum. Carinii
Legionella &

puroporrqpiSro

Gram(-) pdrrAAor,

Staph. aureus
Aspergilus, p[rr4reg

S. Pneumonia
H. lnfluenza, tyeu5,/6o

O;td6o €pnqro
P. Carinii, Cryptococcus,
Nocardia, Mycobacteria,

Legionella

EPOTHMA 2o

Me Bdoq ro 5e5optvo qn6 ro toroptx6 rqg ooOe-
votg, noro drov q orriq nou rqv o5dyrloe opXrrd oe o-

[elo ovonveuorrKrl ov€ndpK€rq;
Eivor yevrrdrg nopoSerr6 nurg q 5rorpoprrd 5rdyvuroq

eni qvooorqrooroAptvr.uv ooe€vdv pre nveuprovrrEg 5r-
q0doerg 0o nptner vo neprAoppdver ro or6Aou0o (l-1i-

vorog 2).
l. H entrrooq rrls unoK€ip€vr1g v6oou orrlv npoxerpi-

vq n€pinrurorl 5ev Qoiveror nr0ovfl 5r6n: o) H dppc,r-

orq eiXe Adper rpio XqpreroOepon€unKd oXqporo ror q

nveuprovrrq evr6nroq rqg v6oou nou eiXe opXrrd O<u"r-

pqOei, eiXe unoxulprlo€r nlqpurg, V) H oEeio eropoAil
rq5 v6oou pe ro rArvrxd rqg Xoporrqprorrrd (piVoS,
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nrnAoKrl on6 ro Xrlp€toe€pon€ulKd edppoKq, n rnv pn
rpouporrxd fundr5q eppolrl A6yrr-r Aqqeur5 KoplKoor€-
peoerSdv fl or6po rqv ruqer\r5rrr1 npurreivuroq oov €-
nrnAorq orporoAoyrrtlv xoxoq0ertilv K.o., nou eivor
onovr6repeg roroorooerg. Or rqrqordoerg ourEg eivor
nor\[r onovrdr€p€S Kot 5royryvdorovrot p€ ovolrrrl
proqio nveipovog.

Merd on6 ourEg rrg xolvEg npooeyyioerg yro rdOe o-
voooKoroorcrApEvo, pnopoirpe vo 6oti;re ror rqv epQd-
vron rnS Aoipo[qg ornv ouyK€Kprpivq dppurrorq. Aurfl
nopouord(eror pe o(eio eropolrl nupero0 rqr 5a-
onvoros nou <pOdver ;riXpr ovonvsuorrrdg ovendp-
rerog. 'Orov 

11 Aoipur[q o€ crvoooKcrrooroA;rivoug EXer

o(eio nopeio, r6re rq nro ouXvd oirrq, eivor porrrlpi-
5ro, PC, CMV. Evdr 6rov q nopeio rqg Aoipur(qg eivor
uno(eio rl BpqSeio r6rs ro nro ouXvd eivor or p0rqreg,
q NoxdpSro xor ro Muroporrqpi6ro.

H orrrvoypoQio Odrporog eivol €vq dAAo ororXeio
nou poqOd orqv 5rdyvooq. H orrrvoypo<pio rns op-
pdorou, dnu.rg eiSopre nopouord(er 5rrruoo(rSrorq o-
nerr6vroq oro pEoo rql xdruJ nveupovrro ne6io.

Aurfg or orrdoerg ouvo5eu6preveg on6 uno{uyovor-
;.rio xor 5ionvoro npEner vo OErouv rov yrorp6 oe n,\q-
pq erorp6rqro. H Pneumocystis Carinii nptner vo ri-
Oeror uqqAd orqv 5royvurorrrfl Aioro oe ooOeveig p<

veonAqoio il AIDS.
CMV: O 169 our6g onqvrdror ouXvd, ouvqOurg 5e

epQovi(eror po(i pe rrlv nv€upovoriorq Carinii oe d-
ropo nou ;roAivovror on6 ourdv. Err6g 6purg ourdrv
xor rEooeper5 (4) dAr\eS orrieg 5ev np€ner vo rrg {eXvdpe
orqv SroQoperrrq Srdyvu.rorl 6nurg ro nveupovr16 oi-
5qpo, rqv prq er5rrd Srdpreoq nveupovirr5o (NlP), rqv
nveupovirrSo ond QdppoKo Kot rqv AeprQoyyerord
roprrvopdruoq. AeSop€vou 5e 6rl r1 dppurorq elXe o-
[eio err6vo 4 SroQoprrrl 5rdyvu.roq ond dnoqq npoo-
5ou rqg v6oou 0o yiver pero{0 Borrqplor4g rTV€uUo-

viog (5ev rover Srdpeoq err6vo) Kqt rrv€uUovoriorqg
Carinii, CMV, AonepyiA,\ou ['EXoupe qnorAeioer

npoqyoupivr.rrg oirro pr1 lor;roy6vo dnu.rg nveupovrr6
oi5qpo, (5ev eiXe np6Blqpo p€ rrlv ropdrd q oprqpro-
r4 un€prooq), nveupovrrq eppoAq (6ev eiXe npoSroOe-
orro0g nopdyovreg), orpoppoyio (5ev eile SloropoX€g
nqrrrr6rqrog Kcn q oKlvoyporpio 5ev flrov ouprporq)
ror ovri5pooq on6 rqv ouyr6AAqoq rov leuxtirv (5ev
nqpe Aeurd q oipo)1.

Airrq nou rqvouv r€roro err6vq o€ ovoooKorooroA-
;rtvoug <poivovror orov en6pevo nivqrq (l-livorog 3).

Iupnepool.torrxd, qn6 ro nopondvur <poiveror oov
nro nrOovfl orrio rq5 Aoipu"rEnS, q Pneumocystis Cari-
nii.

Aroyvurorlroi Xerpropoi nou nporeivovrcu ytq rnv q-
noxdAurpq rou qrriou eivor BAL rqr PSB. To 6eiyporo
nou eldQ0qoqv on6 ro BAL ror PSB eordlqoov yro
vo roAr\r<pyq0oiv yro oep6pro ror ovoep6pro prrp6-

nNEYMON Te(tp; 2o, Totrtog 4og, loiAtog-AexipBprog 1991

[livoros 3. AIAME:H AKTINOnOTIKH AnEIKONI-
:H :E ANO:OKATA:TANMENO

Pneumocystis Carinii

ldroer5 (n.y. CMV)

flveu;rovr16 oi6qpo

Qdpporo (n.X. Bleomycin)

AepQoyyerorrl 5roonopd

M11 er5rrrl Srdpeorl nveupovirr5o

Mirrqreg (Kdvrrro - oonEpyrlAog)

M uroporrqpi5ro rqg <puporrtloeurq

pro, rotg, prJrqrcg, ;ruroporrqpi5rq ror eordlq ror
Xpdrorl Giemsa ror Silver-Stain ytq Pneum. Carinii.
Tq onoreliopqrq pos iSer{ov Pneumocystis Carinii
16oo orq Xp6oq Giemsa 6oo rqr orqv Silver Stain.

H dppoor4 eriOq oe rprpeOonpiprq-oouAqo;re0o{o-
(6,\q oe 56oerg 20 mg/Kg yro ro npdro rqr 100
mglKg yro ro 5e[rrepo OdppoKo yro 15 pipeg. H o-
o0evdg ovdppuroe qn6 ro enero6Sro qur6.

EPOTHMA 3o

[1oro drov q orrio rqg 5e r}repqE ror porpoiog yto rrlv
dppurorq unorponqg ror ntirE ourd Srepeuvdror.

H ovooorqrooroAprivq ourq dppurorq evdl eiXe o-
vopptioer qn6 rrlv eurorprorfl r\oipurEn nou rqg eiXe

nporo,\ioer ARDS ror evtir or6pq vooqAeu6rov orrlv
MEO nopouoiooe nuper6, leurorurrdpuror;, nudrSq,
ondXpepqq rqr enrdeivurorl rrls oKlvoAoyrrqg erx6vog.
H dppr-urorq nopouoiooe rqr ro riooepo xArvrrd rprrq-
prcr TTou 0Ere r o Andreus oov npoun60€ol yto rqv 5rd-
yvuroq rqS voooKoperorqg nveupoviog.

A0o opdSeg epeuvqrd.rv rouAdXrorov ouprptrrvoiv pre

rqv dnoqrq 6rr q e(orpipooq voooroperoxdg nv€uUo-
viog Xpqor;ronordvrog rArvrxd p6vo rprrrlpro 5ev roX0-
er. 'Eror rord rov Andreus nuper6 oe noooord 1OO%

eiXov or ooOeveig p< nveupovio Kcu o€ nooooro 8O% or

ooOeveig Xurplg nveupovio, Ieuroxurrdpooq q Aeuro-
nevio or pev eiXov 100% or 5e 80%, 86% ru-rv qpp6-
ortrtv p€ nveupovio eiXov prrpoopyovrop6 orq ilr[r€Io
evdr Xurpig nveu;.rovio l-lKpoopovtop6g ppE0qxe o€ no-
ooot6 7Oo/o. Aoipperpe5 5rqO4oerg.orrlv €tKrrvoypct-
<pio 0tiporog ppiOqrov o' ouroig pe nveupovio oe
noooord 57o/o, evw o' ereivoug ltrtpi5 nveupovio oe
noooor6 30% (nivqrqs 4).

To oupnepdoporcr qn6 rov nivoro 4 eivqr 6rr qurd
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€Eiroorl rou KurropoeuvoK€vrpnp€vou BAL Kdvovros
Xpnoq Giemsa yto qv€r:,p€on ptKpoopyqvtopdrv p€ nS
nooonKorTotnUfv€S roAAr€pyereg rrts pSB xqr BAL, ou-
pntpove 6rr q plxpooKontKrl e{irooq rtrtv Kurrdp@v
rou BAL o€ ouvSuoop6 p€ rnv nooolKrl xoAAl€pyelo
rqg BSP xor BAL lios €Tlrpir€r rqv d;reoq nroronoi4otl
rrlg v6oou rqv Eyrorprl qpxn rqg Xnp€to0€pon€iqs Kql
rqv enrBepoiuroq rqg roroAqlA6rqrdg rqg. Kr ourd
ou;rpoivouv Vtqri o ouv5uoop65 our6g eloo@oli(er
uqrqln €uqtoerloiq ror er6rr6rqro. Aur6 €Xel ovoeep-
Oei xqr on6 noAlorig <roqyqrEg ouro0 rou ouv€6piou.
Ereivo 6pog nou rrpin€t vcr €ntoqpqvOel r5roirepo eivor
drr ourd ro onor€Aaopctro Xdvouv noi0 on6 rrlv €ucu-
oOqoio Kqt rrlv er6rx6rqrd rous Kcn 6rl ro noooor6 ruJv
qeuSdrg Oerrxdrv q opvqrrxtirv qnor€A€opdruJv qv€poi-
v€r qro0rlrd crv ourd yivouv, €vd, o qoO€vqg noipver o-
vrrprorrrd. 'Eror, peydAqg onou6or6rnrqs Kot erdr16-
rqrog eivor our€5 ol 5royvr"uorrrtg pt0o6or 6rov erre-
Aoivror eni eSdqoug prq A(qeoE ovrrprorrrtiv, evtir 6-
rov €Kr€Ao0vrqr evd, or ooOevei5 Aoppdvouv ovrrprorr-
rd rore Xperd(eror preyd,\r1 npoooX4 orrlv €ppqv€io rurv
qnor€A€opdrulv. Iupnepooporrrd 0o pnoporloop€ vo
no0pe drr ro BAL xqr PSB 5ev eivor I-IANAKEIA, qAAd
pnoporiv vq po5 poq0qoouv ndpo nol0 6rov (€poupre
vo ro €ppnveioou;re ooord.

'Eror q dppoorq pog Erove ppoyloruqreAr5rrd ir-
nAuoq ;re potproo rexoAiup€vq ror droppoyltxd pro-
qio ror or xolAripyereg eordA4oov yro oep6pr<I Kot o-
vo<p6pro prrp6pro, rdvovro5 nooorrxonoiqon o' ou-
rd, yro p0rqreg, roig xot nopdorro. Te,\rrd or xoAArEp-
yereg ov€nru(ov oro<pul6rorro lpuoi(ovro o€ qrrot-
xieg ) 10 CFU,zml oro BAL, ) 1O CFU,zml orq Bo0p-
roo (PSB) Kor orlv 5roppoyXrxq prorpio ovenri;10r1
Xpuoi(urv oroQuA6xorxog. H ooOevqg ertOq oe ro-
rdAAqA4 ovrroro<puAoxorxorcxq qy{ryn Bdoer rnS
euoroOqoiog rqg roAAripyerog. oAId onepiooe pe er16-
vo oqqlr15.

E16Alo oe dropo U€ rv€upoviq rqt veonAooio

l-1oAtrig <DopiS or4v rArvrrd npd{q ovrr;reru.rni(oupe
ooOeveig nou iXouv veonlqoio Kqt ncrpouord(ouv
nveupovio.

To eporqporo nou riOevrqr qn6 pog, oXe6dv ndvro-
re, eivqr ro elilg:

1 . Oeurrpeiror rd0e dppuroros trou ndoXer on6 v€o-
nAooiq ovoooKorooroApEvog;

2. Edv eivor ovoooxqrqoroApavog ror €Xer Aoipolq,
rr rdvoupe yto rrlv 6royvtuorrxd npoo€yyro4;

Andvrqoq oro nptilro eptirrqpo, €yer 5o0ei on6 noA-
Ao0g yrorporjg, or onoior Oeuuporiv 6rr oXed6v xdOe o.
oOevrlg U€ KctpKivo eivor yevrxd ctvoooKqrooroAp€vog.
O Rosenow, 6;roE unoorr;pi(er 6rr qur6 5ev loX0er nd-

IOOYo

1OO"/o

86%

57%

8O%o

80%

30%

7Oo/o

ro eupqporo eivqr eAAerniororo yto vo O€ooupe rqv
oprorrr[ 5rdyvuroq rrlE nv<uproviog.

Or ppoyXrrtg €KKpio€tg enioq5, p< onorodqnore rpd-
TTo Kor ov ouyK€vrpur0o0v, 5ev onoreAo0v ro rqrqr\-
ArlA6repo 5eiypo yr ' our6v rov oxon6. O Salata xor
ouv 5ronioruloov 6rt ro noooor6 rr.,rv qeuddg 0<rrrtirv
onoreAeopdruJv o€ nopdporoug ooOeveig iltov 40%
Xpqorponortirvros lS ppoyXrrtg errpioerg yro roAAt€p-
yero. Aur6 eivor ovopev6pevo ytori o onorrrop6g rqg
rpoXeio5 o€ cluroas roug oppdroroug on6 6uvqlxd
no0oy6voug utKpoopyqvtopoig elvor ouvdOqg.

Fr ' our6v orprpdrE ro A6yo orqv dppu.rorn XpQotpo-
norqoope rqv erSrrd npoorcrr€upivr; pqrrpo (pSB) ror
rqv ppoyXoxuqre,\r6rr[ irnAuoq (BAL) ror on6 ro 6eiy-
porq nou AdBope npoono0dooLt€ U€ nooorrrrl roA-
Artpyero vo onopovtirooup€ rov no0oy6vo ptKpoopvo-
vrop6.

Fro vo 5rorpivou;re rov noOoydvo prrpoopyovrop6
on6 prrpoopyovropo0g nou iXouv onorrioer rqv rpct-
Xeio 0o Xprlorponorqooul.t€ rolupd crnqyop€ulKd rprrfl-
pro ornv nooorrronoiqoq. Tiloro Oeu_rpoivror yto l-t€v
r4v PSB q ouyrEvrpoorl onorxrtirv )103 onorrieg ovd
ml (CFU,zml) Kcn Vro ro BAL q ouyr€vrpuroq onorrctlv
)105 onorrieg ovd ml (CFU,/ml). Erdrxd oro BAL r1

npooOflrq rqg nopouoiog (1% <nrOrlArordrv rurrdpurv
(SEC) ouldver rqv o(ronrorio rou Seiyporo5.

O Johanson Kqt ouv o€ Uto reAeuroio nerpoporrxq
roug epyooio oe 5loou-rA4vurp€voug nopnouivoug npo-
rerp€vou vo ovoyvu,pioel neploo6r€pou5 on6 Evo pl-
Kpoopyovtopoig unei0uvous yto rnv nv€upovio, Xpn-
orponoiqoe rov Bl-porrqprox6 Seirrq (bacterial index)
nou eivql ro d0poropo rtov erOerrrdrv Aoyopi0puv rulv
ouyK€vrpdro€rr,v TuJV qnolrrdrv 6Aov rurv ovcrKq^unTo-
pEvrrrv tlrKpoopycrvtopdrv oro BAL. O BI qoiveror vo
onorel<i oqprovrrrd Oeponeunxd EoqOelq orrg noAupu-
rpoprorEg voooKoU€toKig nveupovieg.

O Chastre Kot ouv ouyKpivowos rnv ptKpooronrrd
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vro Kor pos qvooap€t p€ptKd nqpoS€ivpqro 6r(I)5, n.X.
Evog ooOevd5 pre oOepdneuro xoprivo rou noX€o5 evri-
pou Kor 5rdXureg r\ep<poyyerori5 q o(til6erg orcdoer5
orov nveupovo, or onoiot crvlflpooulnerlouv o1e66v
oiyoupo ;reroorolxd evrdnroq, 5ev eivor oAqOdrg ovo-
oororqoroA;rfvog, o0re enioqg tvo A€p<purpo oe€pd-
fi€uro nou ppioreror oro ord6ro I d llA pe nveupovrxig
SrqOdoerg ouvo6e[leror ndvrq on6 ovooororooroArl.
Enioqg, Evog ooO<vd5 pre AeuXorpio, nou €Xer enopxd
opr0p6 noAupopQontprlvu.rv pe Quololoyrxd enine6o
y-o<porpivqg, eivqr eldlroro ovoooKctrcroroApEvog. H
nveupovrrq 5lflOqoq nou qvqnriooer our6g o ooe€-
vqg, eivor noAlr nr0qv6v vq eivor AeuXorprxq 5r[0qo4
rou nve0povo d orpoppoyio q Aoiptulq on6 pr1 Kotpo-
oKonrKo[rS no0oy6voug ptKpoopycrvtoporig. Auroi
pnopei vq eivqr nveupovr6xoKKot, orqQuA6rorror a-
ureus, E. Coli ror dAAor, or onoior onovrdlvrsr o n€pl-
pdAAov.

To oupntpoopo on6 ro nopondvtlr eivor 611 6<v npi-
net vo Oeurpotipe xdOe dppooro pe veonAooio, or6po
Kcr r l.r€ p€Tclordoer g, ovoooKcrrooroA;rEvo.

Mro ondvrqorl oro 5e0repo eptirrqpo eivqr nro noAi-
nAorq.

H onAq npooiyyroq, eivor vq lopiooupe ouroig
rou5 ooOevelg oe r€ooeperg rorqyopieg:

o) Iroug ooOeveig nou 5ev <poiveror vo undpXer ix-
6qAoE npoSroO<or169 nopdyovrog yro Aoipo(q, p)
Iroug ooOeveig pe ronr16 npoSroOeor16 nopdyovro, y)
Iroug ooOeverg pe ou6ereponevio xor 5) Ie exeivoug
nou ncrpouord(ouv ovenopxeig oUUvnKo[,S Unxovt-
opo0g, oAAd Xrrtpig ou5ereponevio. Boor(6;r<vot o'
ourEg rrg rtooeperg uno5rorpEoer5 eivor nro etxoAo vo
npooeyyioou;re 6royvurorr rd.
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Irqv nptirrq nepinruroq Srorpo[rpe rous ooe€v€i5 o€
50o opd5e5, ovdr\oyo pe rr1 Srdpreto rou rrup€rot, rqv
Quorrq e{Erooq Kqt lS €pyqorrlptcrKEg e(erdoerg.

Av o ooOevflg tXer nuper6 prrpdg Srdprerog, ndoXer
popiog ror tXer Aeurorurrdp@oq n ;rro e;reov4 eorio
Aoipo(qg, r6re np€ner vo AqqOoriv roAAr€pyereg xor o
ooe€vqs np€ner vcr ovnp€ronroOei epnerprrd p€ crvn,
prorrxd. Av o oo0evdg iXer <puoroAoyr16 opr0p6 leuxo-
rurrdpcr"rv ror tXer nup€r6 yro trreprrtg ep5opdSeg, r1

Xpnon ru.rv ovrprorlrdrv 5ev onorreirqr dpeoo ror u-
ndpXer nr0ov6r4ro o nuper6g vo pqv o<peiAeror oe Aoi-
po[q. oIAd orqv irnoplq roxo4Oerog.
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Epn0pero Kqt nAeupmrcq ouAAoVi oe evqhrca
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loropl16
flp6rerror yro dv5po qArrlo5 47 1p6vurv, rSrurrrr6 u-

ndAAqAo, ronvrorrl, norq peydArrrv nooordrtov qAroo-
Ao0Xuv nortlv.

To oropr16 ror rAqpovoprro roroprr6 eivqr eAe[rO<-
po.

llopo0oo vdoog: O ooOevqg nopouoiooe dAyog 5e-

lrorj unoXov5piou oppArlXpdg Evop(qg, pe ovrovdrAo-
orl ornv 5e(rd opronr\drn, prl nAeuprnxo0 r0nou ror pe

orqSlqrd oulov6pevq ivrooq. owrretpevrrd e(iroorl
Kqr I oKnvoyporpio Odrporog (F/P) nou eytvo qrov Xtrr-
pig no0oAoyrrd eup4poro.

Tperg ptpeg perd o ooOevdg eroflXOq oe voooxopelo
enerSq nopouoiooe nupero (38,50 C) ror enr5eivuoq
ruJV nponVou ;rivurv oupnropdrrl'lv.

<Duorrrl e{€rooq
H ovrrrerpevrrq e(Erooq tSer(e: ooO<vdg oe roAq ye-

vrrq roroorooq p€ qprnprord nieoq 140/85 mmHG,
oO0EerS 1OOlmin, ovonvotg 2O/min. Er rou qvo-
nveuorrrou ouordporog peiooq rou qvoilv€uorrro0
qlrOupioporog, oppr\0rqg ror preitrloq rou dXou onnxR-
oeulg <prrrvdg rou 5e{ro0 rorr:r nv<upovrroi ne5iou o-
nro0icrrg. Aev eiXe nAqrrpoSoxruAio, ne pr<peprroig
AepQo5EveE. An6 ro oAIo ouorq;roro 5ev elXe rinore
no0or\oyrro.

Arrrvoyporpio 0tilporog
H orrrvoypoQlq edrpoKog (F,zP) nou Eyrve rqv qptpo

etooyurydE rou ooOevo0g E5er[e errovq nAeupoSro-
rppoyporrrqg ouAAoyqg 5e(rd (errovo 1, 2).

Epyoorqpro169 €Aeylog
O epyoorrlpror6g tAeyXog E5er(e: Fev. oi;rorog: Ht

44,8o/o, Hb 14 gro/o. fev. o0pov: r.<p. Oupio oiporog
35 mg%. IdxXopo 125 mgo/o, K* 4,4 meq/L xqr No*
134 meq/L. SGOT 50, SGPT 24, Apuldorl opou 75

U,zL, yGT 21 pg/L, LDH opot pg,zl, Aeurtirporo opo[r
60 gr/L, oAroArril Qr.r;o<pordoq 7 p KA, XoAepuOpivq
O,43 gr%, Xp. l-lpoOpopBivnS 11/14,1 sec (43,6%),
Mantoux 2 p, PPD RT 23: opvqrrrq. HIV ror rolAoyo-
vrrog r<urAog: opvrlrrrd.

H e(€rooq rou nleuprrrroir uypoil t5er(e: 6qlrl OoAn,

Ae[ru-rpo 45 gr/L, rrirropo 15.700 rrX (90% I-1olu-
pop<pontpqvo), LDH 27O pg/L, odrXopo (5 mg%,
pH 7.2O, onAfl e[trooq yro p-Koch: opvrlrrrrl, Xpd,orl
rord Gram: opvqrrrq, KoAfuEpyero yro oep6pro ror o-
voep6pro ;rrrpoBro: ovoptveror. KurropoAoyrrq: opvq-
rrr<d .

YnoAoyrorrrq ropoypoQio Otirporo6: Meydlq nAeu-
poSroQpoyporrrrl ouAtroVn Se[rq nou TTqpouord(er e-

yr<[rorooq (err6vo 3).

Aro<poperr rq Srdyvrrlorl
1. llopouveupovrrq ouAAoyq on6:
o. Avoep6pro: un€p rqg 5rdyvtooqg <ivor q uno(eio €-

vqp(n, ro roropr16 oArooAropo0.

B Aep6pro: nveupovr6rorrog, oro<puA6roruog,
orpenroroxrog nuoy6vog, roAoBoxrqpi6ro, orp6qrAog
rqg ypinnqg, qreu5opovd6o.

2. Peuporoer5dg opOpirrg; rqro eivor q pq 0nop(r1 r-

oroprro0 on6 rov ooOevq.
3. OEeiq noyrpeorirrg: rord q EAAerqq oupporoi r-

oroprroJ, nuper6g.
4. Quporitrroq: rord rqg 5rdyvr,uoqg, q opvqrrrd

5eppoovriSpooq Mantoux Kot ro XopqA6 odrXopo rou
nAeuprrrrou uypoir.

ll porerv6pevor 6royvurorr roi ;lerplo;.roi
1 . Gram Xp6on nAeuprrrro[r uypo0. 2. KoAArtpyero

yro oep6pro ror ovoepoBro prtrp6pro. 3. AnAfl rqr rqA-
Ar€pyero n,\euprrrroi uypo0 yro F. Koch. 4. ApuAdoq
oiporog ror nAeuprrrro[r uyporll. 5. PeuproroAoyrr6g i-
,\eyXog.
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Err6vq 1, 2: H orrvoypoQio edrpoKoSff/Pl rqg erooyu.rydg rou
oo0evoug E6erle errovo nAeupo5ro<ppoyporrrqg our\Aoyrlg 6e(td.

TeArrl'1 Srdyvrrroq
An6 rqv roAArtpyero rou nA€uprrKo[, uypou qnopo-

v60qre qvo€p6BroS orp€nr6KoKKoS.

nNEYMON Telyog 2o, TolLog 4og, lolArog-AexZltpprog 1991

Err6vo 3: YnoAoyrorrrrl ropoypo<pio 0oporog. Err6vo nAeupo-
6roQpoypofl Kng ouAAoyrl5 6e(rd nou nopouotd(et eyrtorcuorl.

Oeponeio Kqr rop€iq
Tqv npdrrq qpipo rqg €roqyulvns rou o qoe€vng r€-

0qre oe qvuryn p€ KpuorqArKq nevvrrrAivq 4 eroroprpr[r-
po 1tov./4 tirpeg ror oprKooivrl 500 mg,z1 2 drpeS. Tnv
5eurepq trrtpo rqg erooyroydg ronoe€rnenKe oc,-rAqvog

rAerorqg nopoxir€uorlg nou nopoxtreuoe ouvoArKd 2
Iirpo nleuprrrr<ou uypoi. O ooOevdg Eperve on[rperog
rqv 5q prEpo ono rqv €roovujyd rou oro voooKop€io
Kqr rrlv ipSopq qpipo oQorpiOqxe o ourAdvog rAerordg
nopoXireuoqg. H oKrvoypoQio Odlporog nou tyrve
pero rqv oQoipeoq rou orr.rldvo iSer{e err6vo eyru-
ortr.rptvqg nAeuprrrrqg ouAr\oyflg ooQtirg ;rrrp6repq oe
oXfoq trre rnv oKrrvoypoQio Otirporog erooyu.ryqg (er16-

vo 4, 5).

O oo0evdg drov oe ror\q y<vrrfl Kordorqorl Kor rl o-
vrrrerpevrrd e[Erooq €5er(e BeAriuron rrrtv euprlpdrov.
Ano rov €pvoorrlproK6 i,\eyXo: Ht 39%, Hb 13.2 gr%,
Aeurd 17.300 rrX (89% [loAupop<pon[rpqvo pe ro{rrd
rorriooq). oupio oi;rorog20 mg%, yevrrq oupuv rQ.

H 0eponeio iyrve yro 15 ptpeg ouvoArKd oro vooo-
r<opeio r<or ouveXio0nK€ p€ ono rou or6porog oytrtyn
oro onlrr.

Iu(drqoq
H e[r5poporrrq une(ororrrrl ouAAoyq pe noAupop-

Qonupqvrr6 rrjno nAeuprrrxo[r uypo[r Kor oitroros Kor

ro Xo;rqtr6 odrXopo nAeuprroi uvpoi orov ooOevd
nou nqpouoro(eror eivor ev5ei[o5 nqpqnv€upovrrflg
ou,\Aoydg.

[loponveupovrrq elvor rdOe une(c,-rrorrrq ouAAoyq
nou ouvoS€uer Borrqpr5rorq nveupovio, on6orqpo
nveu;rovog rl Bpoyxerroolo. H unop(q n0ou orrlv un€-
(cr.rrorrrrl rorr\6rqro eivor Xoporrqprorr16 epnu4porog.
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Etr6vo 4, 5: H orrrvoypo<pio Otiporog ff/p) g pipeg ono rqv
erooyoyd rou ooOevorig. 'E6er{e ooqrl peArioorl rrlg nleupo_
6roQpoyporrrqg ouAloyqg 6elrd.

O Light Xpnotponor€i rorlg 6poug €pninpo vto rnv no_
porv€ul-lovtKd ouAAoyq p€ e€lKn Kq^Atepv€to yro Bo_
KrnpiSro Kot €ntrTI€VpEvq yro rq ouAAoyd nou dev A[r_
v€rcil Xurpis 5roourAdvu.loq rqg une(u-rrorrrq5 rorA6rrl-
roq .

[1prv rqv €up€icl Xpnon ruJV ovrrBrolKdv o nv€upo-
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vroKoKKoS KOt Ot otpo^uTlKOi Orp€nToKoKKOt rlrOv uneu_
0uvor yro rq n€ptooor€po €tlurlpqro. H ouXvor€pq qr_
rio pero{u 1 955-1 965 frov o oroeuA6KoKKoq Kqr rq
r€A€uroiq Xpovto ot ovo€p6ptot UtKpoopyctvtotroi. :€
pro npoo<porq oerpo 83 qo0ev6v pe oerrrrl ro,\Artp_
y€rq n^€uptrrrou uypo0, 35% eiXov 1.tovo ovoepoBroug
opyovrol.tor.lg, 41%o €ixov qvq€poproug r<or oep6proug
opyovrotrroug evdr povo 24o/o eiyov povo oep6prous op_
yovropous2.

AAr<ooAlotrr6g, €n€r066ro onulAeiog ouverdrloeu.rq,
eropoqqoqg, rpoSpopq oupnrdjporo ylo neproo6re_
peg on6 1O qpEpeg eivor loporrrlplorrrd Aoipur(11g ono
ovoep6Bro. Ie 6Aoug oXedov rous ooe€v€ig trre une(u.r_
rorrrI ouAAoyq BpiOqrov ovq€p6ptor prKpoopvcrvt_
opoi. O nveutrrovrdrorrog eivor ouXvd oirro nopqilv€u_
povl<i1g oulAoyqg tdroirepo o€ qoe€v€ig p€ rv€upovio
nou 5€v iAoBov rrg nptirreE 4g drpeg ovrrpiu_roq3. O
oroQu^oKoKKoS €ivcil ro ouxvdr€po oiTlo epnudporog
oro nor5rd. To 4Oo/o ruJV €vn^iKujv l.l€ orcrou^ororrrrq
nveupovio €ixqv nqpqrveupovrrq ouAtroyd. H nveupo_
vio ono nuoydvo orpenrororro trroAovorr eivor oouvil_
0r1g ouvo5eueror on6 noponvcupovrrrl ouAloyd oe o-
Aoug oXe56v roug ooOeveig. O tvog oroug rperg ono
qurous eiXov 0errrq r<oAArtpyero nAeuprrrro[r uypou.
lloponveupovrr<d ouAAoyd on6 Gram opvqrtrd po_
rrripi5ro eivqr nolu ondvro o€ €EulvoooKotl€toKol:,S o_
o0evciE.

Or Boorroi Oeponeurrr<oi Xerpropoi nou enrpoAovror
yro rrlv ovrrperdtnro4 rou epnudporog eivor q nopoXi-
r€uon Kqr n Xoprlyqorl ovnptolKdrv. kon6g rqg iyror_
pqg SrootuAqvurons €ivot rl np6A4qq rcr_rv ouli<prioeurv
Kqr n nopoxtreuoq rqg rAerordg e;rnuqporrrfg rorA6_
14roE 6rov ro ovrrBrorrro dev EXouv onoreAeoporrrrl
5pdor1. To r<prrdpro vto vo yiver rAerorq nopoXireuorl
nAe uprrrrrlg ouAtroyqg eivqr: 1) pH(7, 2) odr<Xopo (40
ne/.1t,3) ove upeoq prKpoopvqvrotrrou oro nleuprrrro
UYPO .

IuyXp6vttg p€ rrlv rAerord nopoXireuor;, ontr_rg ovo_
QCpeqK€, yiverot Xopnvqorl ovrrprorrrdrv. Oeponeio e_
rAoyfg Oetrrpeiror o ouv5uoop69 rpuoroArr[g nevvrrr_
Aivqg oe ;reydAeg 56oelg r<or oprvoyAurooidqg enerdd 11

ouv0nop(r1g Gram*, Gram- ror ovoepoBiurv prrpopi_
uv eivqr noA0 nrOovfl orrlv dqproupyio e;rnuqporogl .
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Ev6r aQEpouoo nepiTTruron ev6onveu povr rcou
qnoAutrtarog

X I-IANNAKONOYNOY, I-. KPIMNENH,
B. KOTIOBOYNOY

Ileprypo<pr1 ooOevoig

Ao0evqg yuvoiro 20 er6v, ovoLrrl, ronviorpto 40
ioryoptr-rv rqv qpepo ono rlArriog 6drSero ertilv. llpo-
odA0e oro N.N.O.A., enel5q ono 5er<oqpEpou nopou-
olo(e BqXo (qpo, 5Jonvoro orrlv roncrrorl ror ono 5rq-
ptpou oAyog oro 5e[rd qpr0opdrro r<or nupero 38,50
C. Iro oropt16 ovopvqorrro ovocpEperor povo ortuAq-
r<oerSerropd oe qArr<io 6tl5er<o erdv.

Ano rqv rArvrr<q e(Eroorl rou qvqilv€uorrro0 ouorq-
porog pptOqrov: opBAtrrnrq orrl 5e[ro Boor1, peioorl
ovqnv€uorKou q.rr0upio;rorog, peiu.rorl cptuvqrrr<tirv 5o-
vdoeov r<or oporoi pq i.rouorr<oi p6yXor orqv i5ro n€pro-

Xr1. Aornd ouorrlporo lutpig noOoloyrrd euprltrroro. O
Aenro;.repdg €pvoorrlproKdg tAeyXog rlrov cpuoroAoyr-
KoS, n Quporrvoovri5pooq Mantoux drov opvqrrrq.
Or e[erdoerg nruEAulv yro B-koch Kot or KurropoAoyr-
r<eg e(erooelg qrov r<or' enovdlrlq.rq opvqrrrig.

H orrrvoypoQio edrpoKog i5er[e orloorl 5e(rou pE-

oou Kor rdrto nveupovrr<ori neSiou r<or evrog ourdg ror-
Aorrrrl elepyooio pe Aenro roiXrrtpo ror u5poe prro eni-
neSo Sroptrpou 3 er. ne pinou (Err<ovo 1). Tqv rpirq q-
pEpo on6 rrlv €tooyuryn rqS q ooOevdg qrov onuperrl
oe roAq yevrrfl rorooroorl, evti.l nop€;revov ro eupq-
poro ono rnv oKrtvoypoQio 0d.rpoxo. O qKrrvooxonr-
rog EAeyXog rou SroQpoypcrrog Kqr q 6rdBooq rou Ae-
nro0 rqr noXiog evrtpou ontrAeloov rqv 5roepoy;ro-
ro<fl4q. Tqv ni;rnrq qpEpo €yrve o(ovrr<d ro;roypo<pio
0ti.rporo orqv onoio enrBeBortirOqr<e q or<ioor1 oro 5e(ro
rorur Aopo l.r€ rrlv 0nop(q uSpoeprr<o0 enrni;5ou (Erro-
vo 2). H oo0evqg orqv nopeio BpoyXoorond0qre ror
BpEOqr<e rlnro epu0pornro Kot oi5qpo rou BAevvoyo-
vou rou onro0iou rou 5e(rorj rorul AoBo0 ;re ovorrrd
o16;rro trreXpr rov unorpnJ.lorKtilv. Or BpoyXlrig er<rcpi-

oe rg qrov opvqrrrEq yro B-koch d rororlOq e[e pyooio.

2q llveupovoAoytxq xArvrxq N. N.O.A.
A' Oupoxoprpoupyrrcq xArwxq N.N.O.A.

N. OAnA::rNO:, A. MnOOO:, M. ZOrTOnOYnOt,

Ar<oAouOqoe Bpoyyoypoqio orrlv onoio 5ev noporqpd-
0qr<e oxroypoQnon rou n€prO€prrou ppoyXrro0 5tv-
5pou 5e(ro, evd-r orroypoeq0qr<ov ruorrrig oAAordoe rg

orov KopuQoio r<or rov onioOro Boorrd rou 5e{ro0 r<d-

rtl AoBou.

Me rrlv nlOovq 5rdyvtuorl rou onoAJporos Kor yrcr €-
nrBeBoiooq rqg 5royvutoqg, tyrve oyyeroypoeio Oulpo-
rrrqg ooprqg. H e[trooq t5er{e elrovo ouppord pe e-
(toAopror<6 nveutr;ovrxo ondAupo pe orporuloq on6 rrg
rorilrepeg peoonAe0pres Kot rrl 5e[rd epevrrrl qprn-
piq

Koro rqv Ou.rpororopd nou or<oAo00qoe, ono<pooi-
ornK€ Kor erreAto0rlre 5e[rd rort.r Aoperropq.

To eyXerpqrrro nopooreuoopo nqpouoio(e ouppEo-
vr€S KuorKoug oXqporropoug pe Srdperpo 2,5 er.
nArlporipevoug ono noX0ppeuoro unorirprvqg Xpordg
uArro. To Aorno nveu;rovlrd nopeyXul.ro oAAo0 qrov o-
reAerrqor16 ror oIAo0 epQuoqporrr<d. H roroAoyrrq e-
(trooq t5er(e noAur<uorrrrl eorrorq oAAoiooq nv€upo-
vrrou nopeyXuporog oupBorrl ;re onolu;.rorrx6 nveu-
povo. Enioqg ororXeio enreAeypovrlg rulv r<orAorrlrtuv
ror oAAortilo€rS onoQpoKrrrqg BpoyXroAirr5og rqrd ro
Aorno nopiyXupo.

Iu(qrqoq

To nveupovrro onoAupo eivor onovlo ouyyevflg o-
vrr-r1.roAio, Xoporrqpr(opevq on6 neproXq epBpurr<oJ
nv€upovrKou rorot nou orpordveror ono ovtutrrdAu.rg

e rQuo;revq oprrlpio rrlS ouorrlpcrrrr<dg rurAoeopiog. H
npdrq ouyXpovrl rArvrrfl n<prypoed eyrve on6 rov Mc
Cotler (1 91 O). O Pryce (1 946) Xpqor;ronoi4o€ Vrq
npdrq Qopd roug 6poug e(onveupovrx6 rqr evdo-
nveupovrro on6Aupo. H nptirrq nopordpqorl vto rnv
ovd.r;roAq oyyeiooq Eyrve ro 1940, ond rous eurpoKo-
Xerpoupyo0g Harris ror Lewis, 6nou pro errotrrq nveu-
povo oniBq Oovorqe6po5 A6yt.r ovtirproArlg oyyeiuoqg
rou nveupovol.
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Erx6vo 1: OnloOonp6o0ro ror nloyro orlvoypo<pio rrlq
oo0evoirg 6nou 6lorpivovror noAionAoi ruorrroi oXqporropoi oro
6e(ro rdro ,\op6.

YnopXouv 5uo r0nor onoAuporos ro €quJnv€upovrKo
Kor €v5onv€upovrKo, ol onoiot 5ev oXeri(ovrot €pBpuo-
Aoyrr<o Kor oTrovro onovro0v ouvxpovLus. To e{tunveu-
povrKo ono^upo eivor Evq rpqpo nveupovrKot torou
rTou n€prKA€i€rot p6oo o€ StKo rou un€(uKoro ror 6ev
tXe r BpoyXrrI enrrorvtr-rvio. Epeovi(eror ouXVor€po
oroug ovSp€g (4/11. H evrdnrorl oro 5€qto nv€Jpovo
eivor 5uo Qopeg ouyvor€prl on' orr orov optor€po. :€
nooooro peyoA0repo rou 50% rov neprnrdto€rilv ou-
vunopxouv xor oAAeg ouvv€v€is ovurpoAi€S.

Aroyryv6or<erqr ouvReurs orrlv v€ovvtKrl rlArxio Aoyut
ouvunopq€uq SroQpoyporor<dAqg Kot ovonv€uorrKqg
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Errovo 2:A{ovr14 Topoypo<pio Otirporog rqg r6iog nepinrooqg.

5uoXeperog. H oprqpror<d rou orporuton viv€rot ouvn-
0og ono rqv r<orfuoxd ooprn n evo r<Ao5o rnq. H d€

QAeBrrd nopoxEr€uon yiveror piour rou ouorqportro0
QAeBrr<ou 5rr<r0ou (r<oro r<oiAqg 11 ouorqporog o(uyou
q qpro(uyou).

Ar<rrvoAoyrxd eprQovi(er r4v errovo ev5oOoporrrflg
oporov€voug oriooqg. H nroovorrlro enrpoAuvorlg eivor
noAu prr<poi€prl o€ oyeoq pe ro ev5onve upovrro, ene r-

5r1 tXer 6rro rou une(tororol a.

To ev5onveupovrr<o onoAupo eivor tvo pq Aerroupyr-
ro rpqpo nveupovrxou torou nou neprrAeieror ono rov
onAolvrr<o une(or<oro evog nveupovrrou AoBou. l-lo-
porrlpeiror nro ouXvo ono ro e(cunve upovrxo ror pe rrlv
i5ro ovoAoyio Kor oro 5uo euAo. Lra 2/3 rurv n€pr-
nrdroeu-rv evroni(eror oro ptoo r<or onioOro Boor16 rprl-
l.lo rou opror€pou roru AoBo0, evtir oro 1/3 rwv ne-
prnr6oeutv Bpior<eror orqv iSro ovoropr<d neprolrl rou
5e(ro0 r<orLo AoBori, onog xor orqv 6rr<r1 poS n€pinrul-
or;. fnovro onovrdror oroug ovu-r AoBoig rqr rdre ou-
vunopyouv ouvflOu-rg ouyyeveig KopStonqe€t€g. Avri-
0ero pe ro <(onveupovrr<o ondAupo, ro ev6onv€upovr-
ro ouvrlOog 5ev ouvoSeu6ror on6 dAAeg ouyyeveig o-
voproAieg. Ie Aiyeg neprnrd-roer5 EXer ovoeepO€i €nlKot-
vrrrvio pe rov otooQoyot u. Aev iXel enlxorvtrtvio pre ro
BpoyXrr<o 5Ev5po, pnopei 6pog vo onor<rr1oe r pero ono
Aoipo{q. H oprqpror<q rou orpdrcuroq yiveror ono rrlv
oopril 11 evo r<Ao5o rn5, nto ouxvd rnv rorrouoo 0t_r-
por<rr<d, oAAo rqr ono rrlv rorArorrl, ro peoonAe0pro
oyyeio q ro ooprrr<6 ro{o. YnopXouv neprnrdro€tg p€
noAAonAq oyyeiuroq, onur5 r<ol q 5rrd pog. Irq BrBAro-
ypoQio optog 5e Bprlrope oAtrq nepinroorl pe nopd-
proro orporoo4, rdroirepo oilo rn epevr<r1 oprqpio. H

QAeBrrq nopoxir€uon rou ev6onveupovrroi onoA0po-
roq yiveror p€our rnv nv€upovtKdlv eAeBtirv (ovoropr16
BpoXu ru r<Auo;ro -S h u nt)4.

Or neprooorepor ooe€v€ig eivor ooupnru.,rl.lctrrKoi pi-
Xpr rnv eQqBeio d rqv oplq rqg evqArxiu.rodg rouq. To
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€v6onv€upovrKo onoAuuo €ivqr qrriq €nov€rAAnp€vuJV

nve upovrr<rilv ,\ortrrtir(e trrv. AvoQi:povrot ne prnrd-roe rg

noAAtilv ooOevti-rv Trou nopcrrrlprlOrl<e BeAriooq rqg
r<Arvrr<11g errovo5, enerSd EAoBov 5rdQopo ovrBrorrr<o,
pe onortAeopo vo r<oOuoreprloer q Srdyvu-roq yro 1-1

,6t/zxoovo.
H orrrvoypoQio edJpoKog eivor noOoAoyrrq o' 6r\eg

rrg neprnrd.roerg. 'Orov 5ev undpXer enrrotvtrrvio pe ro
ppoyXrro 5Ev5po. oKrvoAoyrKo noporqpeiror oporoy€-
vq5 or<iooq oro onio0ro ror nr\oyro rpqpo ru-rv r<drt-r

Aoptilv, ouXv6repo oprorepo. 'Orov 5qproupyqOei enr-

rorvtr.rvio pe ro BpoyXrro 5Ev5po, qKrvo^oyrKd nopo-
rqpeiror peyoAq ror provqpqg ruorrxd oAloitrroq q ou-
Xvorepo noAAontrtg rUorerg pe 4 Xurpig udpoeprro eni-
ne5o. To pEye0og rurv ruoreulv pnopei vo peropdAr\e-

ror. llopoporo Kor ornv 5rrr1 pog Tr€pinruron undpXov
noAAonleg <uorrreg oAAortrroerg ror ouveXqg peroBoAd

rqg orrrvoAoyrrilg err6vog. H BpoyXoypoQio rpiverot
onopoirqrq yro rn Srdyvuroq ror eivor ox€6ov ndvro
noOoAoyrr<d. To orroypo<pr16 uArrd 5ev eroEpXeror

orqv neproXd rou onoAu;rorog Kqr or oKrovpoQoupevot

BpoVXor oXqpori(ouv pro 5ovreAAo yupru on' ourdv,
oqpeio noOoyvtr-rpovr16 rou onoAuporog. H ppoyXooro-

nqoq eivor po4Orlrrrd oro vo qnoKA€roeoJv dlAeg 6ro-
yvtloe rg. Enioqg Xpnorpn €ivor Kor q e rrEAeoq o(ovrrdg
ropoypoQiog, Xurpig o;rog vo pnopei vo BoAer rq
orlpoyiSo rqg 5royvuro1196.

H oprqproypoQio enrBeBord.rvet rq 5rdyvu-roq rot ei-

vor onopoirqrq e{trooq npo€vx€rprlrrro yro rq 5re pe J-
vqon rq5 oyyeioo4 pe orono rqv onocpuyq orpoppo-
yiog rord rqv eyyeipqoq. I-lpooQorq ouvtordror Kor rl

Xpnon unepdXu-rv Kor poyvrlrKrlg ropoypoQiog pe rr1

Sroyvuroq Kor rqv ovo5erIq rqg irronqg oyyeiooqg.
Irq prpAroypoQio ovoQipovror ne prnrd-lo€r5 p€ ou{qpt-
veg rrpig CEA rqr CA 1 9-9 o€ ooe€v€is pe ev6onveu-
provr16 on6Aupo. Merd rrlv eyXeipqoq or rpa:S rurv €v-

(upulv enoveplovror oro QuoroAoyrrd. Oeponeio e-

rAovns eivor q xerpoupyrrd oqoipeoqT 12.

nNEYMON Teuyog 2o, Topoq 4oq, lolAtoq'AeripBptog 1991
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BRONCHOGERIL

THEOPHYLLINE ANHYDROUS

Theophylline anhydrous ..............

.^{
aFi
EE;

aiI

200 mg

H oeoeutrIlvn onoppoqoror nlupoq uord rnv ond rou or6uoroq Xopnynon oe uyreiq evnfuKeq. To 50-60Y0 ournq ouv66erol pe rrq nporeiveq
rou n)\doporoq. Ot oeponeurtr6q ouyKevrp6oerq oro nldolro xugoivovror yevrxo parof0 7-15 mg/lt. !uyxevrp6oerg Ueyoltrepeq rov 20
mg/lt, ouvnOoq npoKolo0v ovenrOupqreq ev6pyareq. H Oaoeui ivn ueropotri4eror Kupioq on6 ro nnop (900/0).

ENAEI=EIE:
BpoylLxd doOUo, otri weuUovrKo oi6nUo, Xpovro nveuUovondeero orov o Ppoyx6fiooUoq eivoL ovoorp6qrgog.

ANTENAEI=EIE:
Yf, epeuolo0rloio oro gopgoxo.

ANENIOYMHTEE ENEPTEIEE:
l-oorpevreprxd (vourio, 6Ueror, ovopeEio, enryqorp(K6 gopoq). KopOroK6q oppueUieq (roxUoppueUio, Ppo6uoppuegio).

AAAHAENIAPAEEIE:
Epuopopuxivrl ror oLgendivq ouEovouv ro enifledo rnq eeoeullivnq oro oiuo U6Xpr Kor roEtK6mroq. To eUP6Aro Inq yp(nrlq Unopei vo
ouEnoot ro enineoo rqq oeogullivqg oro oiUo. l1ponpovol,6tr4 (Ueioon opoorrx6rnroq nponpovol6lnq - peioon ppoyXodroord\rtxris opoonq
Oeogullivnq). H Oeo<puMiv4 evtoltet rq 6toupnrrKn 6poon rov 0ero(r6rr6v 6roup4lx6v Kor rnq eoupooeUi6nS. H Aorvopopprrdln ou€dver
ro UeroBofuou6 rnq eeoeullivrlg 6ld1 npoKqlei ev4uUrx[ enoyoy4. O ouv6uoop6q eeogullivqq pe oupnooogunrrKd goppoKq(KUpioq eee6pivn)
Unopei vo npoKol6oer 66yepo4 qf,6 ro KN> er6r(6repo oro nor6rd. :uyxopnynon pe xrvotr6veg ouEover ro enin66o r4g oro olgo.

NPOEOXH ETH XOPHTHEH:
Ee opp6orouq ue finOdyxn, oE0 dUepoy[o rou uuoKop6iou, KopOroKn ovendpxero, rlnorrxrj ovendpxarq, un6proon, uflepeupeoer6rou6, flenrrK6
6)rxog. Enio4q ox6ntpoq eivor o Koeoprotrog rov enrn66ov rou goppoxou oro oigo rupir,4 oe naprnr6oerq UoKpoxp6vroq Xopnyrlonq. npoooxn
orn Xoprlynon pe ougno0opLl.r4nxd qdppoxo. Eniorlq yro rrq gopq6q Ppo6eioq onod6opeuoqq eivor oK6nrgoq o 6leyxoq rrtq nuKvornroq
Oeogutrtrivqg oro oipo, l6ioq 6Tov Xpqorgonoleiror ono ouyxexpLg6vo oo0evrl xoL enrn)\6ov 6rqv aivor onopoi4rrl q npoo0rlxq Kor dllo)v
qopgorov, ro onoio ennpeo<ouv rov Ueropofuog6 14g oeorpuMivrlg.

EIAIKEf TIPOOYAAIEIf:
Konvror6g Xperd4ovror 50-1000/0 ot€qon rnq ooooloyioq.

XOPHTHEH KATA THN |AAOYXIA:
!e oqlo(ouoeq yuvoixeg ro qdpUoKo eKKpiveror oro unrprKo yotro xoL gnopei vo npoKol6oer euepeorordrnro oro pp6eoq.

AOEOAOTIA KAI TPOBOf XPHIHI:
Or xotpouleq BBONCHOGERIL np6neL vo lopqyouvrot 2 eop6q rrlv 1g6po. H ooooloyio npefleL vo eqorourKe0eror yro xooe oooev4.

AEYMBATOTHTEE:
Kogro.

ENIAPAfH ETHN IKANOTHTA OAHTHEHE KAI XEIPIEMOY MHXANHMATQN:
Kout6.

EYMNTQMATA YNEPAOZOAOTIA:. METPA ANTIMETSNIEHE:
A. Eov 6Xer onooerXoei uneppotrrr4 6ooq xor 6ev undplet nopo[uog6g: 1 ) npoKo^66re eUer6. 2) Xopnysiora 6vo ro0oprrr6 (ouro elvot rdroirepo
oqpovnro or4 lrlqJrl oxeuoogoroq Bpodeioq ono66opouolq). 3) Xoprlyeiore evepyo GVepoKo. B. Edv unopleL nopoquoU6q: 1) Xopnyeiore
o[uyovo. 2) AvrLgeroniore rov nopo{uop6 pe ev6oelegro Xopnynon DIAZERPAM 0,1 6ro9 0,3 mg/kg oe ouvotuKn 66on Udxpr 10 mg. 3) El6y{ore
oguygoug, nolUo0q Kopoldq, ororrlpqore rqv nieoq rou oiUoroq Kor ro rooetyro rou il6oroq. T. MeronopoEuoBrK6 K6po: 1) ALornpnoro rnv
oEuyovoon. 2) AKotrouesiore rrq nopofldvo oonyieq nopeun6ororlq rqq onopp6enonq rou gopUoKou Ue rn oroqopd 6rr ovri vo npoKolooere
euer6, lpqorgonoteiore oolnvo nluong oropoXou, xdvra nl0o4 fioudxou xor loprlyeiore rov evepy6 dvopoxo ror ro xo0oprrr6 g60G) rou
ool,rlvo nh0oetog. 3) EvrorrKri nopoKo^o0enon rou ooeevouq Kor Koro^trnlrl Xoprlynon uyp6v neprg6vovroq vo UeroBofuooei ro eopuoKo.
f-evLxd ro edppoKo uoroBoli4eror opxero ypnyopo riore vo un Xpelo<oror vo npoBo0!.le oa otrtrn ev6pyeto.

AIAPKEIA ETAOEPOTHTAE KAI fYNOHKEE AIATHPH:HE:
To npoidv Drorqpeiror oe U6poq 6pooep6 xor {qp6 xor nopogever oroOepo yro OloornUo 3 Xpovov.

EYEKEYAfIA:
BRONCHQGERJL 200 mg: Kouri Uo 30 KdtUouleq eleyx6Uevnq on0660Ueuonq.

XOPHTEITAI ME IATPIKH EYNTATH.

noFdEd(Eror oil qv

Il. N. Fepoluy6roq AEBE
MrXoAoKono0Iou 35, 'l 15 28 A0ilvo,
TrlL:7248193-6
OeoooloviKn : N. AnUnrpoK6nouAog
Nqn. Z6ppo 4, TnA.: 8,l6.715, 816.863

il

Bronchogeril .
'Avu&n oeogutrAiv4 200 mg

3O xdr[ouArq eleylotravqq ono66opeuonq
xopnYeiror ovo 12 topo

TYNOEfH:
Koee Koqioulo eleylo;rev4g onoddogeuoqq nepr6lel

OAPMAKOAOTIKEE IAIOTHTEE:

TnA.Kdvrpou Anlnrnpt6ae@v 7 7 93.777
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fHToyl luuEprr\o\z
ApUTHPIo\z ExrnIKEr

Mp Flnro Eol MprproAl@MA
EYNONflKEE NAHPOOOPIEE
Moppq: To TILADE eivor 6vo OooL;rerprro aerosol yro eronvo6g nou nepr6ler nooorqro yro 56 eronvofq, on6 2mg nodocromil so-
dium 4 rd0e gio. Erdeiferg: To TILADE evdeirvuror yro rnv ouvrnpnTrrrl Oeponeio qg ovoorp6qrpqg onorpporrrirlg nveugovond-
Oetog, oupneprtrogpovop6vov rou doOporog ror rqq oo0gorrr4g ppoyXirrdog. Aoooloyio ror fp6noq Xpnoeog: Ie evrlfuxeg xor not-
6td ovol ratv.1 2 Xpovtlv 2 eronvo6g (4 mg nodocromil sodium) 6rio gopeg rqv r;pdpo. Edv eivor ovoyxoio, q 6doq pnopei vo ou{r1$ei
oe 2 etonvo6q r6ooeptq rpopdg rrlv4gepo. flor6rd xdrr,r rov 12 1p6vr,lv: Iuvrordrqr vo pr1 lprlotgonoreiroi ro titlOe yrori o' lur{
r4v rltrtxio elvoL orogq uno petrdr4- To TILADE npoopi(eror yro rorrrrrl ro0rlpeprvri 1pr]or1 xor 6ev npdner vo Xpqorgonoieiror yro rqv
ovoro0qtoq rotv oupmogorov o' dvo o{ti enero66ro. flopev6pyereq, npogutroferq, owev6eiferq: Aiyeg nopevdpyereg elouv ovo-
qepOei, rupiroq novoxerpotroug ror vourio. To TILADE Xprlorgonoreiror pe npoooXrl oe eyrueq [ 0r1ld(ouolg pqr6peq. Aev unoplouv
erdLrdg ovrev6ei[erg.
REMEK O6pyoxo- KoAluvnx6 A.E. Korex6xn 58, N. rpurxo, rqA. 6714.851-2 ffO$s*",,"*
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FARMORUBICIN"
epirubicin

A multidimensionql Grpproqch
to ccrncer chemotherqpy

ANTENAEI:El: - H FARI,4ORUBICIN@ ovrevdeiKvuror oe oooeveiq pe Bqpio tiueloKqrqoroln
nou dxsr npoKlneei ono nponyoupeveq oyoY6q ire XnUetoeeponeurtro0g nopdyovreq n p€ro ono
oxrrvo8eponeio. Awev6eiKvurol Enionq oe qogeveiq orouq onoiouq dxouv n6n xopnweoi oi |]d-
vrmeq qeporon(aq 6ooerq. o^Ao)v ovepoKuxltvdrv. onog doxorubrcin i daunorubicin.
H FARMORUBICIN^ ovrcv6eiKvurol oe oog8vEiq pe (op6toKrl vooo fl LoroplK6 Kop6lqKiq 9Io-
9rlc.
nPOOYAA:EI: - To onorelaoporo KfuvLK6v uelerdrv 6Xouv 6eiEer ort n FARi,4ORUBICIN@ eivot
fuy6Tepo (op6(oro€rKrl ono rrlv doxonubicn
H ovq^ovio rov ouvo,\rrov 6ooeov, eprrubicrn, doxorubrcrn. f,ou pnopo0v vo npoKotrdoouv rrlv
i6lo Lerroupyrxn Bldpn ornv (op6ro, unotroYiornKE oe plo ouYKptrlKn le^dm, orl Eivol rnq roEnq
rou 2:1. ,e ooeevEie nou 6ev eixov Kovel nponyoup8vq Xnpelooepon6io pe doxurubicin, f,aploro-
rrxo xop6roxilg 0loBlq ovoeeponKov trsrd ono qeporortKde 6ooeLq nou Een€pvoioov ro 1 -000
mo/m2.
H iop6roxn lerroupvio eq npdner vo nopoKoloueeiTor npooeKrtKo Koro rrl 6tqpKeLq rnq oYovne
vro vq slqxrorof,oreiTor o Kivduvoq Kqp6lqKnq BloBnq rou runou nou n6n 6xer treprYpoQei Yro rrq
alleq ov0pqKUKliveq, vrq lq onoieg 6xer qvoeepOei Kopdroxtj Elopn, qKduq Kqr opKerdq ep6o-
Uobea paro rrl 6rqKoni rnq eEpqneiqq. O Kiv6uvoq eivor peYolrrepoq oe oooeveiq uE rouroxpovn
n nporlyo0trovrl oKnvoFolnon rnq p€ooeapoKrKflq f,oprKop6LoKnq neproxtiq Kot o eKeivouq nou
BoioKovror oe oyovil ge ollouq 6uvnl(o KqpdroroftKouq nopqYovrEq.
To nlaoveKrrlporo rou npoKunrouv ono rr1 ouv6Xtol 1g oyoytiq xqt rIv undpBoon rrlq oopolorl-
Knq 6ooolovioq eo np6ne( vq eKrLpneo0v npooeKTrKo 6vovrt rrlq nt8ovdTrlrqq vq ou[neei o Kiv-
6uvoq Kqp6roKnq gloBnq, i6rou r[nou pe qurdv nou 6xetneptypqQ€iYro lq olleq ovopqKUKliv6q.
Exer ovo<pepoei 6rt ourn n KopErqKn ploBrt l]nopei vo oupgei oKouq (or opKerdq e96opq6eq pero
rn 610KoErl rnq eeponeioq Kqr vo prlv ovronoKpiveror 6tq ouvi0etq et6lKdq qYoYde

!e nepinroorl iouroxpovnq il nporlyoipevnq oKrtvoBolnorle rrlq IEooeopoKlxrlq neprKop6rqKnq
nEp(oxnq, n pdvrqn oepolotr(n 60oq npdnel vo eloroesi oro 400-450 mg/m'? enrQoveioq oopo-
roq.
Onoq or ollor KUTropoorqrrKoi nopoyovreq. rl eprrubicin pnopei vo npo(otrdoer unepouprxorpio
oov onordtreopo rrlq ypflvopnq l0onqrov veonlqoporlKov xunopov To enine6o ouptKo0 oq6oq

oro oipq gq f,pdnel vo nopoxoloueoivrol npooEKTtxo, Yro vo elelgei gopgoxotroytxo ro Qotvope-
vo ouTo.
Mexpr orlpepo 6ev unopxer oprorrKil orovrnon oq npoq ro ov ro QdpgqKo ouro ennpEq4er qpvn-
lKq rrlv yovrllornro orov ovepono, qv npoKotrei leporoydveorl i olleq Blq0aq oo 6pppuo. To
nerpoporrro oolooo 6660pdvq unoornpi4ouv rrlv onoqn orr n epirubicin axet perqlio{loYovEq
rdrdrrlr€q Kql eivol KopKrvoy6voq oro nelpopqro<oo.
H FARI\,/IORUBICIN@ unopei vo npoo6ioer KoKxrvrl Xporo oro oupc eni 1 -2 np6pEq uer6 rrl xo-
pnYrlorl.

ANEnIOYMHTEI APAEEIE - EKroq ono m puelo(orooroJ\n Kot rrlv (qpdloroqlKornro 6xouv n€-
orvooeoi ot nqpqK6ro ovcnle0pnreq 6pooerg

--o^otreKio, ouvneoq ovoorpcqlpn, sUQovi4€rot oro 60-900/o Tov nEplorortKov, ouvo6euerol
qno ovoorolrl ovonruqeoq veviov orouq oppeveq
glewoyovilq, unopei vo 6geovrorei 5- 1 0 nudpee gero mv 6vop[4 rrlg oyoyrlq, ouvrloog ne-
prtrogpover orbporirr6q ue neproxdq end6uvov eteA(ooeov, KUpiog xoro plxoq rov ntreupdlv
14q y)\droooq xor orov unoytroooto Blevvoyovo

- vompEvreprK6q 6rorupqxdq, onoq voutio,6peroq Kqr 6topporo

- unEpnupetio

nPOEIAOnOIHfH - H FARMORUBICI N@ npdneavo Xopnveiror povo Koro oro rrlv eniglevn er-
6rKo eKnor6eugivov vrqrp6v trou eivqr dpnerpor qrq oyovdq !e xrlpeloeepqneurxouq nopoyov-
req.
H dvop[n rnq qvoynq qf,orrai npoo€Kr(d 6loyxo rov 6loeopov spvqornptqKov nopoudrpov xor
rnq KqpbroKiq lerroupviqe.

EY:KEYAEIA - FARMORUBICIN@
o rourl nou npt6ler 6vo grotridro ue 10 mg luogttrn or6vr1 epirubicin hy-
drochloride Kor 50mg trorr6(r1 xot pro rp0oryyo 6tqtruroLi ge 5 ml ev6otgo
vepo.

FHRfNITNL|n CNRLO ERBH
lHELLnslH.e.
ERBEfNONT 6ROUP
Mop. Avtro 62.66, 141 21 N.HpdKtrao, Tnl 27 95 833
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{Clarithromycin)

TS &XYISI&?IKS

rHx "sgffdgrudr rsy !90
ENtrEISEIE: To Klaricid ev6eixvuror ylo m eeponeio o.lov rov lorpri>[eov nou nporotrouvror ofl6 euoioenroug oe ouTo nooo'lovoug opYovlopoug. Teroteg lotprir-

ror oe ooeovsig Us yvoorn unepeuoroonoio oe ovuBrorrKd gdppoxo rou runou rr,lv poxpotrtdic,:v. O ytorpog dev npdnet vo ovoYpo(p61 ro gdppoxo oe eYKuouq

xc,rpig vo oroepioel npooexmo ro og6trn 6vovu rov xrv6uvc,:v, rdrorrdpog Kqro roug npd>roug 3 lrnveg mg KUno€019. ANEIIOYMHTEE ENEPIEIEE: Ot nlo ouxvo

ovogepoeioeg ovsnleuUnreq ev6pyeteg rou Klaricid oe x-trrvrxdg petrdreg flrov yoorp€wsprKdg droTopoxdg ono:g n.x. voudo, duonsr{io, xotltoxo dtrYog, Kol dlop-
poro. Altreg ovemOupnreg svdpysteg nepreldpBovov Kegolotryio xor deppouxd eEov0npo. A^iIHIEIIAPAEE]E: To qnoretr6o]roro tov xtrrvrrriv petrerrilv dei-

xvouv on unnp|e perplo Fev otrIo orqrrouKdg onUovnKi (P=0.05) oulnon rov enrnddov rng Oeoeullivng i rng Koppopoqenivng otnv KuKtroqopio orov onoro-

dfinors ono ouro ro gdppoxo xopnysiror rouroxpovog pe rnv Clarithromycin. IIPOOYITAIEIE: H Clarithromycin ofleKKpiveTor xupiog on6 ro nnop. llpoooxn

npdner vo dldeTor Koro rn xopnynon rou ovrrBrouKou oe ooeEveig pe droropoxdg rng nnoilxhg trelToupyiog. Eniong, npooo'xfl npdnel vo 6i6erot ornv ntoovorntd

drooroupoupevng ovTioroong pero[u rou Klaricid (ol otrlc,:v poxpotrrdrxcirv goppdxo:v,'xo0rbg xor rng Atvropuxivng xot Ktrtvdopurivnq. A.T. 6.051 6px.

ABBOTTL EORATORIESIEA AEIAEEEAOHNA:Aeiorp.Iuyyporj194,17671,KotrtrL06o,Tr1tr.9505911 OEI/NIKH:Aeo<p.l\4.A),e[ovdpou15,54640,Tq],.810470

ffi
,.;i1.;;=f1=-ffi;'f

?SY *HE]THEYXTI KOY XYXTI{ MATOT
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BoudeoovId11

ASTIRA
.rAstro E\\6s A.E.:,

Zoodolou l-hVrlq 7,152 3.1 K.Xo),ovdpL, A0r1vo, Tq)..: (01)64 76 523
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