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FARMORUBICIN'
epirubicin

A mullidimensioncll clpproclch
to cerncer chemolhereipy

ANTENAEI:Elf H FABMORUBIC Ni ovrev6€iKVUroL o€ ooeev€iq pe i3opLo puetroKorooroln
nou dXeL npoxInB6 i ono nporlyou peveq oyoydq pe Xn !€roeeponeulLKouq nopoyovlE q q p€ To ono
oKrLVoeeponeio Avr6v6€iKvuroL eniorlq oe ooeEVEiq orouq onoiouq 6Xouv ndn Xopnyfeei oL u6-
yLoreq oBpor4TLKaq SooeLq oAA0)v ovepoxuKlLVov. onoq doxorubrc n rl daunorubrc n
H FARMOFUB ClNa ovrcvdeirv!ror oe oooeveiq ue KopOLoKrl vooo rl roloprKo KopaLoK!q BAo-
9fs
nPOOYAA:El: - To onor€,\do!roro xhvLxdv p€AeIov eXouv aei€eL orL I FARMORUBICINi"T eivol
Aryorepo Kop6(oroqrxrJ ono rnv doxonubrcn
H ovo^ovio rov ouvoArxov 6ooeov, eprrubrc n. doxorubicrn. nou pnopouv vo npo(otr6oouv rlv
i6ro ielroupytKn 0IoPn orllv Kop6Lo unoloyiorfKe oe pto ouyKpLrKrl lelern or eivor rrtq roErtq
rou 2 I Ie oo8eveiq nou 6ev eixov xqveL fipofyoupevo Xnueroe€poneio pe doxurubic n, nEproro-
rlKo (opdroKtq Blo8qq ovoecp8rl(ov paro ono oepororrKeq 600€lq nou {En€pvouoov ro 1 000
mg1'm2
H KopdLoKf IeLroupyio eo npaneL vo nopoKoloueelror npoo€KrrKo Koro rn 6LopKELo rrlq oyuyrlq
yLo vo e^oxLoronor€iloL o (ivouvoq Kop6LoKnq gtroBqq rou runou nou 1164 €XE nEp ypoeci ylo lq
0116q ovepoKUKIiveq. yro rLq onoioq EXel ovoeepeei xop6roxn Btroon, oxopo Ko( opKeraq e860-
uo6eqperornaroKofinrnqeepon€ioq OKivduvoqeivoL!reyoAurepoqoeoo0€vErqpElouloxpovn
n npolVoupevq oxTrvoBoAnorl rnq Ueooeopo(Lxnq f,eptKop6toKrlg nEproxfg rot o €rarvouq nou
0pioKovror oE oyoyl pe otrIouq 6uvfnKo xop6roro{rKouq nopoyovreg
To ntrDoveKrrluoro nou npoxunrouv ono in ouvtXlon rnq ovuyrlg xoL rrlv untpPool rrlq oepororl
xnq 60ooAoyioq 0o npen€r vo eKr(uleouv npooeKTLKo dvovlL Tlq nreovorqroq vo oufne€i o Kiv-
6uvoqxop6roKrlqPAoPlq i6rouTUnouUeourovnouaXerneplypoeEiytorLqo,\l€qovepoxuxlivEq
EXEL qvoeepeei or{ ourq rt xqp6roKrt B\oFq pnopei vo oupgei oKouo (or opKeleq E960Uo6eq }Ero
rf 6loKonrl rrlq Seponeioq xoL vo prJv ovronoxpivEro( oTlq ouvrlgerq rtdlK6q oyuy€g
:€ nepinroorl rouroXpovnq n nporlyouFevrlq oxrLvoPoAqoqq r!q Ueooeopoxrknq nepLKopdroKrlq
neQroxqq, \ Ua\lqrq qgpo\or\Kn 60on nptne\ !q e\or\ooE\ 01o 400-450 mqi m, ef,\eq!eioq oouo-
roq
Onog oL oIIoL KUrropoororxoi nopovovreq rl ep rubrcin pnopei vo npoKolEotL unepoupLXoLpro
oov onoiaA€ouo rlq ypnyoprlq truonq rov veonlqopolKov KUrropov. To enine60 ouplxou oEecq

oro oipa eo npan€l vo Fopo(oloueouvrqr npooe(l(o, v(o vo etr€Xeei eoplloKoloyr(o ro eq{voue-
vo ouTo.
t\,4axpr orlpepq 6ev unqpxol oprolKrl qf,ovrnon oq npoq To ov ro eopuoxo ouro etrnpeo4er opvn-
rrxo 11v yovrporrlro orov ovopotro, ov npoKotrei rspqroy6veol n dIlEq FlqPsq oro dp8puo. To
nerpopolKo oorooo 6e60pavo unoornpi4ouv rnv onoqrl orr rl epirubicin {iXor UEroIIq[tovoveq
16rornreg Kol sivql KqpKLvoVdvoq oro nerpolroro(oo.
H.FARI\,4ORUBlClNor }rnopei vo npoooioeL xoxxrvq XpoLo oro o0pc eni 1 -2 lpepeq pero rrl Xo
pnY110n.

ANEnIOYMHTEf APAfElf - E(roq ono rn pueloKorooroln Kar rlv Kop6roro{rKor!ro axouv ne-
prVpqeei or nqpqKoro ovan(eupnreq dpooerq:

otron€Kio, ouvneoq ovoorpdqrrpq, epQovi4eror oro 60-900/0 rov neproTolKdv, ouvo6euerol
ono ovooroln ovonru{eog yeviov orouq oppevEq

- Blevvoyovilg,BFopeivo€lgqvLorei5-10np6peq[erorlv6vopqrlmqoyoyi]q,ouv10ogne-
pilotrBovel oropqrildq pe neproxdq en66uvov eEe^(6osov, KUpioq Koro prlKoq rov f,,\eup6v
rlq yldoooq Kol orov utroyldoo(o Blsvvoyovo

- yoorpevreplK6q 6roropoxdq, drog vourio,6Beroq Kol 6loppolo
unepnupeE(q

nPOEIAOnOIHfH - H FARL,IORUBICIN@ npener vo Xoprlyeiror povo Koro ono rrlv anipleqr! er-
6LKq e(nor6eup6vov yrqrpdv nou eivql apnerpor orrg oyoyrig ge XrlUaroeeponeulrxouq nopoyov-
req.
H evop{n rnq ovovrlq of,orrei npooeKlKo 6^eyxo rov 6roe6pov opyoornproKov nopopcrpov xoL
rqq KqpoioKnq lerroupyioq.

EYEKEYAEIA - FARMORUBICIN@. Kouri nou npr6Xet 6vo rptotrtdro ge 10 mg luoerln orovq epirubicin hy-
drochlorlde rcot 50mg trorro(1 xot pro rguoryyo 6totrurou ge 5 ml evdoL;ro
vepo.

!! rncmrrnLrFr cFrRLo ERan' ' IH€LLnS]H.E.
€REAMONT GROUP

Mop Avrrno 62.66. 141 2t N Hpox,\sLo ril 27 96 833
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OAHTIE: TIA TOY: :YTTPAOEI:

FENIKA:

KATHTOPIE:
APOPON:

YNOBOAH
EPFAIION:

ANATYfIA:

1NEYMON e(vor ro erionUo enrorrllrovrK6 noprodrK6 t4g EAArlvrxrlq nveu1rovoloytxtlg Erotpeiqq Kol rrlq
H\l\rlvrxrlg Bpoyxo)royrxng Etorpeiog. H enrAoyrl qg 0lqg y(vetor on6 Tr1 luvroxttx{ Enttpon{ tou nepto'
6rxori ge eu00vr1 rov Areu0uvrcilv l0wo(r1q Ko[ rov YneriOuvrov trlg Exnotdeurtxflg'YAr1g Kqt rov Epeuvrltt'
xdrv Epyoorcilv nou opioenKov qn6 ro Arorxqrrx6 luppo0)rro t<ov 60o Etotpercilv Ue 5erfl Or1te(o.

H 0l,q tou.nepro6txori nNEYMON ovoo6peror xord xrjpto l6yo ot6 Avonveuottx6:0ornUq. H 6tdp0p<oon

trlg 0A4g neprtroppdveri 1[Apepa Zlwal1q, 2) tlputfruneq epeuv4nxiq, epyoobq,,3) Avaoxontloec,,4) Ex'

nat6eurtx6 Blpa, 5) Ev\rctpepouoeq, nepmrioerq. 'Ap0po o0vto(19, AvooxonrioeLg, Et6lrd 6p€po xol'Ap-
gpo exnor6eurtxof nepreXog6vou (Exnor6eurrr6 Brlpro)6lgoote0ovtot getd on6 yponq np6oxl,4or1 tqg
Iuvrorrtrt'lq Enu pon(q.

Or Ilptot6tuneg epeuvqtrx6g epyoo(eg xp(vovtor on6 rou)\dXrotov 60o qvEEdprnrouq xptt6g. Ot ev6toQ6'
pouoeq neprnrcboerg enL)\6yovrot on6 trg neprnrdroerq nou nopouoLd(ovtot ottg AtovoooxopeLox6g ouy'
xevtpcfioerg qg Bpoyloloyrxrlg Etorpe(og. Td dpOpo o0vro[r19, td et6txd 6p0po, ot npcot6tuneg epyoo(eg

[rlgoore[ovrot otr6x.l1peq orrlv EALrlvrxrl xor Ayyl,rxrl ytrcbooo. Ot epeuvqtrxdg epyoo(eg rou uflopd lov'
ror oro ELtrlvrxd eo UeroQpd(ovror oro Ayy)\rrd p6oo oe 6vo prjvo on6 qg onodoXtlg Tnq epYoo(oq Yto 6n-
goo(euor1, ge euO0v1 rov ouyypo06ov.

EPEYNHTIKEI EPFAIIEI: nepr6Xouv rotd oerpd:

1) feii6o ilrAou: T(rl,og, Ov6goto ouyypoo6ov orrlv ovoLrooflrrj, xdvrpo npo6Aeuolg, AteUouvon, tntr6-

Oovo KUprou ouyypo06o yto entxorvrovlo.
2l nep(Anqn: An6 1 00 6ro9 200 L6[erg nou 0d nepr6xer ouvonrrxd to oron6, q p60o6o, ro poorxd onotetr6-
ouoro Kor ro ougnepdo;rqro rrlq epyooioq (o tittrog, n nepfinUn xor 11 pLptrtoypoQiq vo opXi(ouv on6 v6o

oeLido). Ito r6trog rov repfiIiqrecov vo ovoypdqovtot 5 touAdxtorov tr6[etg xAetdtd.

3) Etoayuyrl, 4) YAtx6 - M6,0o6og, 5l AnoteA6ottata, 61 2u(rlr4on,7) BtBAtoYpoQ(a.
OL BrpLLoypoqrx6g nopono;rn6g 0o y(vovtqr Ue ro orjorrlpo Vancouver 6r1Ao6tl oro Ke[Uevo opt0po0vtot xo-

td oerpd eUedvroiq roug. Brptrroypoqio on6 neprodrxd: Merd rov opt0p6, ovo06povrot 6lo to.ov6poto
rov ouyypoQ6rov, o nArlplg t(rLog rou dp8pou, 11 en(or1;rq o0vtunon tou neptodtxo0, to 6tog, o t6pog, r1

npdlrrl xor rel,euroiq oeLi6o. n.X. 1. Milic-Emili J., Henderson J.A.M., Dolovich M.8., Trop D. and Koneko K.

Regional distribution of inspired gas in the lung. J. Appl. Physiol. 1966:21,749-759.
BLp^roypoqio on6 MovoypoQio: Apr0969, ov6poto ouYYpoodov, t(tl.og, qpr0U6q 6x6ooqg, o exoott169 o[-

xog, o t6nog xor to 6tog 6x6oor1g, oe)\[6e9. n.X. 2. Nunn J.F.: Applied Respiratory Physiology 2nd Edition.
Mac Graw Hill, N.York, 1977, 33-35.
BrplLoypoqio on6 reqdtroro prptr(ou: Apro969, ov6;roto ouyypo06ov rou Keqo^o(ou, o rirloq rou KeQo.

)\o(ou, ln, o r(rtrog rou prptr(ou, oL EnLotrlgovrxoi Iuvtdxreg (Editors), o opt0p6q 6x6ooqg, o ex6ottx6g o[-

xog, o t6nog xoL ro 6ro9 €x6oor1g xor ot oetr(6e9. 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) I-l(voxeg: No 6xouv oqoi - eneqnyrlgorLx6 t(tAo xot vo ypd<feror o xo06vog oe Xoptott'l oel,i6o.
9) ELxdveg - AroypdUpoto: Ynopdl,iovror oe Ooroypoq(eq I x 12 cm (3 ovdtuno), teXvLxd dtlroYeq. llgeLcil-
veror oro nioto g6pog pe ;rolox6 gotrripr, o qpr0p6q tr1g, o t[ttrog rou dpOpou xot o npcirrog ouYYpoQ6oq Ko-

Odrg r<ot to endvo p6pog outqg. Ot un6tttl,ot tov etx6vtov (l'e(dvreg) oe XopLottj oetr(6o.

flpoiino06oerq: [1etpo1-rot1169 epyooieg oe ovOpcirnoug rj neLpoprot6(coq 0o rrp6rst vo ouvode6ovroL pe 611-

lrrloq 6tt oxotrouorj0rlxov 6tror or xov6veg rnq efirornpovrxrlg 6eovtotroyioq o0Uo(ovo Ue ttq opx6q rou Hel'
sinki. T6Log n epyqo[o 6ev 0o np6net vo 6Xet 6rlgooLeu0e[ nponYouU6vtoq.

Ol epyooieq yro 6qyooieuoq, Eoxrutroypognp6vEq oe 6rntr6 6r6orqpo xor pe eupO neptOtitpro, unopdllov-
ror oe 3 ov6runo (1 npcot6tuno, 2 xotrflq noL6tltog Qoroovr(Ypooo) orrl Ate0ouvo4:
nEPIOAIKO "fINEYMON>
NANAAIAMANTONOYNOY 4
AOHNA 115 28

H dondvrl r1g nopoyyeAlog ovotrinov popriver rouq ouyypoQeig xor q oupqrovlo y(vetot xoteuOe(ov Ue rrlv
ex66rpto erorpe(o.
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NOTICE TO CONTRIBUTORS

PNEUMON is the official Journal of the Hellenic Thoracic Society and the Greek Bronchologic Society,
published quarterly in Athens, Greece. lt is primarily intended for the publication of articles relevant to the
respiratory system.

Editorial, original articles and special articles are published in Greek and English.

Editorials, Reviews and Special Articles are submitted after written invitation by the Editorial Board.

Original articles are subiect to editorial revision. Articles submitted in English will be translated into Greek

under the suppervision and the responsibility of the Editorial Board.

Title page: Should bear ihe name, address and telephone number of the author who will deal with editorial
correspondence.

Suminary: No less than 100 and no more than 200 words. Key Words: No less than five.

References; The nVancouverD system should be used. References in the text should be numbered in the
consecutive order in which they are f irst mentioned in the text. Responsibility for accuracy of the referen-
ces rests entirely with the authors.
The list of references should be typed in numerical order on separate pages at the end of the paper.

References should include number, author's names and initials (all authors), title of article, name of Journal
year, volume, the f irst and last page numbers. e.g. 1. Milic-EmiliJ., Henderson J.A.M., Dolovish M.B., Trop D.'

and Kaneko K: Regional distribution of inspired gas in the lung. J. Appl. Physiol. 1966.21 .749-759.
For Books: Number, autho(s), chapter's title (if applicable), book title, place of publication, publisher, year

and page number. e.g. 2. Gibson J.G. and Pride N.B.: Pleural, Alveolar and Systemic Diseases Affecting.
Chest Wall Function. Roussos C. and Macklem D.T. (eds)'1st edition, Marcel Dekker, New York, 1986, 1123-

1133.

Illustrations.'Three copies of each illustration should be submitted as unmounted glossy photographic
prints 9cm x 12cm. Each should bear a note on the back in soft pencil with the number of the f igure, f irst au-

thor, and the top should be indicated. Legends should be typed on a separate page.

SuDmission.'The original typescript and two copies should be sent to the PNEUMON, 4 Papadiamantopou.'
lou st., Athens 115 28, Greece. Paper must be typed in double spacing'with wide margins on one side oi the
paper only. Submission of an original paper for publication' declares that the principles of Helsinki princi-
ples were observed and that the paper is not under consideration by any other journal for publication.
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Evr6g 11 ercros rutv
Q u ot oAoyt rctttv o pi t tv;

lorptx4 eivor q enorr1pq rqg apepobrqros Kot

q riyvq rwv nt9ovorrlrwv

(DuoroAoyrrEg rrpig proAoyrrtilv Xqpq-
rrrlprorrxdrv

E(erd(ovrog €vo BroAoyrx6 loporrqprorrro,
eivqr noA0 60oroAo vo opiooupe rr eivor <pu-

oroAoyr16 ror rr oXr, 6rorr rupro yvtirpropo
rou eivor q peropAqr6rqro. rl onoio pnopei vo
SrorprOei oe ;rerprrfl ror proAoyrrq.' H perp'-
rr1 peropAqrdrqro oqeil€ror o€ o<pdAporo
rord rq p€rpqorl rou XopoKrnprorrro[r. H

Broloyrrrl peropAqrorqrq eivor Sroroprxfl (preroBAqro-
rnro rou noporqpeiror pero(ir ordpu-rv) ror evSoqro-
prrfl (n.X. peroBAqrdrrlro rou XopoKrrlprorrro[r oe evq

dropo pr€oo o€ 1ro npipo R ond qpipo oe qptpo). Me
rrg <puoroAoyrxfg rrpfg oe uyrq nlr10uop6 neprypo-

Qoup€ rq Sroroprrrl peroBAqr6rrlro. Or <puoroAoyrrEg
ourfg rrp€g e[oprdrvror on6 rrlv evSo- npog rqv Sroro-
ptrq peroplqr6rqro rou p€rpoupivou Xoporrrlpror-
r<ot. O opog <puoroAoyrrt5 rrpig Xprlolponor€lror ou-
Xvo orrg enrorqpeg uyeiog. EnerSd 6pu.rg unovoei 6rr rq
dropo pe nQuoroAoyrrig rr|.r€5, rqg peropr\qrqg eivor u-
ytfl. ro reAeuroio Xp6vro reiver vq ovrrrorooroOei pe

roug opoug: rArvrrd opro2, npopAenopevo 6plo d rrpig
ovo<popog. IuvdOtrlg orov yvulpi(oup€ rnv rorovopd
rurv rrptilv rou XcrpoKTrlprorrrou oe €vq Qorvopevrrd u-
ytq nAqOuop6, Oeurpo0;re no0oAoyrrig rrg rrpig nou

"qnfxouv noA0 ono rq ;rtoq rrpi1,. Edv opurg perpd-
ooutr€ r.X. rrlv oprqprorrl nleoq oe 6Aoug roug 'EAIq-

veg ot rrptg 0o nopouord(ouv pro ouveXd rorovo;rq.
[1oro opro 0o Oeurpilooupe <puoroAoyrrd ror iloto nq-
Ooloyrro; OnoroSqnore nopo5oyrl uorq(er ouOoiperq.
Q1 "Quoroloyrrig, rrptg o' ourrl rrlv nepinrt.roq, 6nu.rg

Kor o€ dAAeg, roOopi(ovror ono rqv np6yvr.uoq onu-rg

ourd Qoiveror oe preA€reg 5roXpovrrdg noporor\ou0q-
oqg ovOpti.rnurv pe 5roQoperrrig rrptg rou perpoipe-
vou proAoyrrou Xoporrqprorrxo[r. 'Apo, ivog rp6nog

Within Normal limits
or not?

Medicine is a science of uncertainty and an
art of probability. (Austed by W.B. Bean in
sir W. Osler: Amphorisms, Ch 5).

Normal values of biological characteristics

When examining a biological characteris-
tic it is very difficult to define what is nor-
mal and what not because its main charac-
teristic is variability which can be either
metric or biologicall. Metric variability is due
to an error during the measurement of a

characteristic. Biological variability is distin-
guished as inter and intra subject variability. Normal
values depend on intra to inter variability for a given
biological characteristic. The term "normal values"
is frequently used in medical science. Due to the
fact that this term means that people with "normal

values" are healthy recently there has been a ten-
dency for this term to be replaced by the terms "clin-
ical limits"2, "predicted values" or "ref erence
values". Usually when we know the value distribu-
tion of a characteristic in an apparently healthy
population all values which are far from mean
values are considered as abnormal. lf we measure,
for example, blood pressure in all Greeks, values
will present a continuous distribution. Which limits
may be considered normal and which abnormal?
Either presumption seems arbitrary. The "normal

values" in this case, as in other cases, are defined
by prognosis, as the latter appears in long-term fol-
low-up studies in patients with different values of
the measured biological characteristic. Therefore,
extrapolating from Rose and Kaplan's definition of
normal limits in hypertensiono, we could define as

normal values those above or below which the be-
nefit of treatment is greater than no treatment.

Usually the definition of normal values of a varia-
ble is achieved?
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KoeoproUot ruJV OuoloAoytKdrv opluv eivor (nopoepo-
(ovrog rov oprotlo rnS oprnproKqg untprooqS rurv Ro-
se ror Kaplan):a

QuoroAoyrr<ig €ivot or rrpig novcrt (n rdrtrr) qno rS o-
noi€S ro 6Qetrog edv entpperg eivor peyoAJrepo ono ro
vo pnv ene;rperg:

Iuvfl0tlg o ro0oprop6g rov <puoroAoyrrtirv rrpti-rv

;.rrog peropAqrdg yiveror: 1

1) Me peAereg noporoAoJOqoqg ror ro0oprop6 rurv
rrpdrv rqg peropAqrqg nou ouvSud(ovror pe orJ(qor1
rqg 0vrlr6rqro5 n rnS vooqporqrog.

2) 'Orov 5ev undpXouv riroreg peAtreg ro 6pro ro-
0opi(ovror qno rov rtno nMtorl rrprl -F 2 oroOepig o-
nor<Aioerg, q on6 ro eroroorqpdpro5.

3) Me pdoq ivo 0eponeurrr6 rprr4pro.
Ie nolAo BroAoyrro XopqKrrlptorrxd nou ot euoto-

Aoyrrtg rrptg oAAd(ouv p€ rnv qArrio, no,\Atg eop€S
oAAo(er p€ rnv qArrio ror q 5roonopd ruuv rrptirv (r1

oroOepd on6rAroq).6
'Orqv unoAoyi(ovror <puoroAoyrrEg rrpig nptner vo

5re urprvi(ovror:7
1 ) To loporrrlprortrd rurv e(erooOivrulv.
2) Or neprpoAlovrrrig ouvOdreg nou €yrve n ptrpn-

orl.
3) O XpovoS nou iyrve q ;rErpqoq.
4) H pi0o5o5 nou XprlotponordOqre ror ororleio yro

rqv or<pipero Kclt rrlv eyrup6rqrd rqg.
Tq reAeuroio Xpovro tXe r unoorqprX0ei 6l ot Ouoto-

,\oyrrig rrptg rou nAq0uopo0 iXouv nepropropEvrl

Xprlorp6rqro orov eQopp6(ovror oe tvo ouyrerprpivo
dropo. Mro p6vo p€rprloq ev6g Xopoxrqprorrro0 oe t-
vo oropo onAdrg pnopei vo pog roreuOiver. 'Orqv i-
loupe rdver enoverAqprpiveg perpdoe lg oro i5ro dropo,
r6re iXou;re rrg rrptg ovoQopdg rou or6pou yto rov €-

our6 rou, nou pnopei vo pog 5ri.roouv neproo6repeg
nArlpoQopieg (n.X. or ouveX6;reveg perprloer5 rdnorog
ouoios yro oviXveuorl unorponqg v6oou).7'8

H orrrpop€rpnon ornv preA€rr1 rqg Aerroupyiog
Tou qvqnv€uorrro0

H onrpopirpqoq onoreAei Boorrq pE0o5o e{Erooqg
yro rnv Srdyvoorl nveupovrrtiv vooqpdrurv, vrcr rov
ro0opropro rou poOpoI enrSeivooqg rqg nveupovrrflg
Aerroupyiog Kqr vto rqv erripqon rnS qvron6rproqg
orqv Oeponeiq rtrrv ooOevti-rv p€ rTv€upovr16 v6oq-

9.10
uo.

l-ro rqv erriAeoq rqg onrpopirpqorlg iXouv roOopr-
rei ono 6rdQopeq entorqpovrr€g opd5<g ror enrrponE5,
oprollivo r<prrdpro (yro rqv eAoXroronoiqon rng p€rpt-
rqg peropAqrdrrlrog), nou ovorpipovrclt orrlv ouoreud
nou Xprlort.lonoreiror ylo rqv onrpo;.rirpqorl Kqt rq o-
noio neprAqnrrro nopouord(ovror nro rdrut:
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1) By follow up-studies and def inition of values
correlated or related to increase of morbidity or mor-
tality.

2) When there are no such studies the limits are
defined by the mathematical formula (mean value +
standard deviation)5.

3) On the basis of therapeutic criteria.
ln many biological characteristics where the nor-

mal values are influenced by age, standard deviation
also changes6.

When normal values are defined we must clarify:
1) The characterics of the study population.
2) Environmental factors under which measu-

rement was performed.
3) Time of measurement.
4) Method used and its accuracy.
During recent years the notion that the normal

values are of limited use when they refer to one par-
ticular subject has been supported and furthermore,
it is believed that a single measurement of a charac-
teristic in the same subject can only guide us. When
repeated measurements on the same subject have
been performed, then we have the reference values
for this subject which can reveal more information
(eg. continuing measurements of some biological
parameters for the detection of disease relapse)7'8.

Spirometry in studying the function of the respira-
tory system

Spirometry is a basic diagnostic tool in the di-
agnosis of pulmonary disease, for determination of
the degree of deterioration of pulmonary function
and for the estimation of response to treatment of
patients with pulmonary diseasee'to. Certain criteria
'rave been established by scientific groups and co-
mittees for performing spirometry (for minimising
metric variance). These criteria refer to the equip-
ment used and are summerised as follows;

1) The spirometric apparatus must be able to per-
form exact measurements on exhaled volume of 7 li-
tres or more and must be able to collect exhaled vo-
lume for at least 1O seconds.

2) The apparatus must have a low inetria and resist-
ance factor of less than 1.5 cm H2O /L/sec with an
air flow of 1O litres per second.

3) The apparatus must be calibrated at regular inter-
vals with a precise syringe of at least 3 litres capaci-
ty. The calibration must be performed correctly with
variability limits of 3o/o, at least once a month for the
classical spirometers and once a week for the au-
tomatic electronic apparatuse'l1 13.

Forced vital capacity (FVC) is part of full spirome-



216

1) H onrpo;rerprrq ouoreud nptner vo tXer rqv rrovo-
rqro orprBoig pirpqoqg ernve6pevou 6yrou novur o-
n6 7 L (BTPS) Kot ouoodp€uon5 rou ernve6pevou o-
yKou oipo yro rouAdXrorov 1 O sec.

2) H ouoxeufl npEner vo iXer XopqAo ouvreAeorfl o-
5pdve rog rqr ovriorooqg, ;.rrrpore po qn6 1,S cm H2O
/L/sec p€ pon oipo 1 2 L/sec.

3) H ouoreuq npEner vo Bo0povopeiror oe rorrd
Xpovrrd Sroordpdro pe oirpryyo orprpiog, 3 rouAdXr-
orov Airpcrtv. H p00proq nptner vo yiveror orlloro pe 6-
pro 5rorripovo\53%, pro eopd rov prlvo yro ro rAoor-
ro onrp6;rerpq Kot ptcl Qopd rrlv epSopd6o yro lS cru-
ropor€s qAexrprrig ouo*euigt'"''''' t.

H pe Bior4 e rnvoil perporj;revq (orrril ltrrpqrrr6rqro
(Forced Vital Capacity, FVC), nou eivor ro 11006 rou oa-
pcr nou ;rnopei vo ernveuoOei pioro on6 rov nve0povo
perd ono trrio ptyrorq eronveuorrrrl npoond0ero, ono-
reAei rivo ;ripog prog nAdpou5 onrpopirpqorlg ror Bo-
orrq onrpoperprril nopop€rpo orrlv erripqoq rurv prl-
Xovrr6v r5rordrurv rou ovoilv€uorrroI ouorqporog.

To ororXeio flou XopqKrrlpi(ouv plo ourorfl 5orrpo-
oio FVC eivqr:

1) H piyrorq eronve uorrrrl npoon60ero yiveror ;riXpr
ro enine5o rqg oArrdg nve upovrr<dg Xtr.rpqrrr6rqros (To-
tal Lung Capacity, TLC), nprv rqv ivoplq rqg piyrorqq
exnveuorrrdg npoond0erog.

2) H ivop[q rqg ptyrorqg exnveuorrrdg npoono-
0erog nptner vo eivor on6ro;rq Xur.rpig 5rorond.

3) I-lpiner vo e[ooreirol q p€yrorq npoonoOero rord
rrlv 5rdprero rqg ernvorlg.

4) llpiner vo onoppinrovrot or onrpoperpdoetg erei-
veg rord rqv Srdpr<e ro rtuv onoitr.rv nopor4po[rvrqr drq-
ronfg oQerAop€v€S o€ BnXo, o0VrArorl yAorri5o5, rl o-
noQpo[q rurv cr€povulydrv on6 r4v yArilooo Kot r€Xvrl-
rig o5ovroororXieg.

5) Mro 5orrpooio FVC nou errel<iror oe Xp6vo Aryo-
repo ono 4 sec npiner vo onoppinr€rot. q piyrorq er-
onveuorrrfl npoond0ero npiner vo ouveXi(eror piXprg
orou undpXer ep<povrlg enrni5urorl (plateau) orrlv Ko-
pn0Aq 6yrou./Xp6vou Kqt q peropoAd rou dyrou ovd
0.5 sec vo eivor 25 ml I prrporeprl.

'O,\o rq nro nqvo rprrdpro nou ovo<ptpovrqt oro
onrpdprerpo Kcn orrlv onrpopirpqoq,/orqv ptrpqoq rqg
FVC. tXouv roOrepo0ei vtq rnv peiooq, rqrd ro duvo-
rov, rqg perprrdg;reroBAqr6rqrog, rooov orrg perpfl-
o€rS yto rrlv erripqoq rqg rordorooqg uyeiog ooOevdlv
6oo ror orrg perpdo€tS ytq rov ro0oprop6 rov npo-
p,\enoptvrrlv rr pci.rv. 

e' 1 3

Epp qveio onr pol.t€rpt Krirv perpqoeov - npopAen6-
peveg rrp€g

H e ppqveio rurv perpqoe u.rv,/onoreAeopdruuv rqg
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try and is also a basic spirometric parameter in es-
timating the mechanical properties of the respirato-
ry system.

The characteristics of a correct FVC test are as fol-
lows;

1) ffre greatest inhalation must be up to the level
of Total Lung Capacity (TLC) before the start of the
greatest exhalation.

2) The beginning of the greatest exhalation must
be sudden, without interruption.

3) The greatest effort must be made during the
exhalation.

4) Spirometry during which interruptions due to
coughing, or airway obstruction by tongue or den-
tures are observed must be dropped.

5) An FVC test performed more briefly than 4
minutes bust be discarded, and the greatest exhal-
ing effort must be continued until a plateau appears
in the curve,/volume,/lime and the volume change
per 0.5 seconds is 25 ml or less.

All the above criteria referring to spirometers and
spirometry have been established for the reduction
of metric variability both for estimation of patient's
health and in measurements for definition of pre-
dicted valuese'13.

Interpretation of spirometric measurements
predicted values

The interpretation of measurements,/results of
spirometry is based on the degree of their deviation
from the predicted spirometric values, for calcula-
tion of which some factors influencing the pulmo-
nary function, such as age, sex, height, weight and
race have been taken into account. Thus predicted
spirometric values for FVC increase with height, are
lower in women, in compared to men of the same
height and age and gradually become lower in
adults as age increasesl3''a'l5. Equations were found
which give the reference values according to sex,
age, height, race and weight.

Let us examine some of the equations which refer
to the reference value of FVC. for two subjects, one
man and one woman of height 172 cm and age 60
and 7O years respectively.

L Equation of predicted spirometric FVC values
according to Crapola:
Men: FVC (L) = O.06O0 x height - 0.0214 x age -

4.650
FVC man 6O years old. = 4386 L
FVC man 70 years old. = 4172 L
Reduction per decade = 214 ml and 21 .4
ml/year
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onrpopfrpqons Booi(€rot orov Boep6 on6rAroqg roug
ond lS npopAen6p€v€S OuotoAoyrr€g rrpEg, yro
rov uno^oytopo rurv onoiurv €Xouv Arleoei un' 6q.rrv o-
propivor nopoyovreg nou enqpeo(ouv rqv nveupovrrd
Aerroupyio, 6nurg rlArrio, eutro, iryog, popog ror euld.
Or npoBleno;reveg <puotoAoyrrig rrpEg yro rnv FVC ou-
(ovouv p€ rqv oi{qoq rou 0qoug, eivor prrporepeg
orrg yuvoireg ouyrprrrrd p€ rous dv5peg idrou rjqoug
ror qArriog ror perdlvovrol npoo6e urtro oroug evflArre5
p€ rrlv o0(11oq rqg rlArriog (6roroprrd ror evdooroprrrl
peroBArlrdrqro). 1 3'1 4' 1 5

An6 Seiyporo uyrdrv ov0ptirnu-rv nou ;reAerrl0qrov
yro rrlv e(oytoyq rurv npopAen6pevulv rr;rtirv rqg FVC
rpo€ruqov e(rod;oe rg nou pcls 5ivouv rrg npopAenope-
veg rr;rfg ovdloyo pe ro eiAo, rqv qArrio, ro 0qog,
rqv quAq r<or ro Bdpog (onovrdrrepo).

A5 e[eroooupe peprrtg ono ourtg rrg elrodroer5 nou
ovorptpovrot ornv npoB,\enopevn lprl rqg FVC, yro
5uo dropo tvov ov5po Kor ptcr yuvoiro rJqoug 172
cm, yro rqv rlArrio ruuv 60 rqr 7O erdrv (oq;rerdrveror o-
rr 6rqv ovoQep6poor€ oro iSro dropo npiner vo lop-
povope un6qq ror ro 6rr o uqrog 172 cm oro 60 Xp6-
vro, pnopei vq ovlorotxei oe noAu prrp6repo 0tpog yro
ro i5ro oropo oro 70 rou Xp6vro Aoyto r0<puroq5, ere0-
Aroqg peooonov5uAitrtv 6iorurv r.An., rol rorq ouvi-
il€rq o€ prrp6repeg npoBAendpeveg rrpEg).

l. Eliou-roq npopAendpevrlg FVC rord Crapola:
'Av5peg: FVC (L)= 0.O60O x OqJoS - 0.0214 x rlArrio -
4650

FVC ovSpo 60 erdrv = 4386 L
FVC ov5po 70 ertirv = 4172 L
Meituorl ovd 5er<oerio = 214 ml <ot 21 .4 ml/i-
ros

l-uvoireg: FVC (L)= 0.0491 , uVoS - 0.0214 x rlArrio
- 3490

FVC yuvoirog 60 ertilv = 3570 L
FVC yuvoirog 70 erdrv = 3.37 L
Meiuroq ovd Serqerio = 213 ml rq 21 .3 ml/i-
rog
To iqog o€ cm.

ll. E(iou.roq npopAen6;revrlg FVC roro Cherniacr6:
'Av5peg: FVC (L)= 0.06584x 0VoS - O.O2gS4 x qArrio
- 512451

FVC dv6po 6O erdrv = 4427 L
FVC ov5po 70 erd;v = 4132 L
Meiu.roq ovd 5eroerio = 294 ml ror 2g.4 ml/i-
ros

l-uvoir<eg: FVC (L) = 0.05557 x uq,o5 - O.69793 x r1trr-

rio - 489036
FVC yuvoirog 60 erdrv = 4191 L
FVC yuvoirog 70 ercirv = 41 12 L
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Women: FVC (L) = 0.0491 x height - 0.0214 x age -

3.490
FVC woman 6O years old = 3570 L
FVC woman 70 years old = 337 L
Reduction per decade = 213 ml and 21.3
ml/year
Height measured in cm.

ll. Equation of predicted spirometric FVC values
according to Cherniakl6:
Men: FVC (1)= 0.06584x height - O.O29S4 x age -

5.12451
FVC man 60 years old. = 4427 L
FVC man 7O years old = 4132 L
Reduction per decade = 294 ml and 29.4
ml/year

Women: FVC (1) = 0.05557 x height - O.OO793 x age
- 4.89036

FVC woman 6O years old = 4.1911
FVC woman 70 years old = 4.1 121
Reduction per decade = 78 ml and 7.8 ml/year
Height measured in cm.

lll. Equation of predicted spirometric FVC values
according to Ouanjer Ph. H, Tammeling GJ, Cotes
JE. Pedersen OF, Peslin R, Yernault JCl3:
Men: FVC (L)= 5.76 x height - 0.026 x age - 4.34

FVC man 60 years old. = 4007 I

FVC man 70 years old = 3747 predicted
Reduction per decade = 260 ml and 26 ml/ye-
ar

Women: FVC (L) = 4.43 x height - 0.026 x age - 4.89
FVC woman 60 years old = 3152 L
FVC woman 70 years old = 2892 L
Reduction per decade = 260 ml and 26 ml/ye-
ar
Height measured in meter.

Studying the predicted values. as they were cal-
culated from the equation it is concluded that the
equations of each author did not agree with each
other and if one were to use different equations for
the same subject one could assume that the subject
had normal, higher or lower than normal values.
This problem becomes more apparent when the
study concerns subjects of over 6O years of age or in
studies which refer to FVC reduction according to
age. This happens because the majority of studies
which have been performed for the equation extrac-
tion, have been planned or scheduled in such a way
as to include very few subjects of ) 6O years. There-
fore the equations for these groups of subjects do
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Meiurorl ovd 5eroerio = 78 ml rqr 7.8 ml./trog
To rjqrog o€ cm.

lll. E[iooroq npopAenopevqg FVC rord Ouanjer
Ph. H, Tammeling GJ, Cotes JE, Pedersen OF, Peslin
R, Yernault JCl3:

'Av5pe5: FVC (L)= 5.76 x uqros - 0.026 x qArrio - 4.34
FVC dvSpo 6O erti-rv = 4OO7 L

FVC dvSpo 7O ertirv = 374-l L
Meiooq ovd 5eroeriq = 260 ml ror 26 ml,/irog

l-uvoireg: FVC (L) = 4.43 x rlqros - 0.026 x qArr<io -

4.89
FVC yuvoirog 6O ertlv = 3152 L
FVC yuvoirog 70 erti-rv = 2892 L
Meiooq qvq SeKoerio = 260 ml ror 26 ml,/erog
To 0qrog oe ptrpo.

E(ero(ovrog rrg npoBAenopeveg rrptg 6nog our€g u-
noAoyiorqrov on6 rrg e(rotiroerg, oupnepoiveror orr o
r<oOe ouyypoQtog ;.re rrg Srrtg rou e[rodroerg 5ev oup-
Qurvei ;re roug un6Aorilou5 Kot 6rr ov roveig Xpnotpo-
notqoer SroQoperrrig e[rotloerg pnopei vq ner orr rd-
norog dvOpu-rnog eivor Quoroloyrrdg, iXer trreyoAurepeg
q ror prr<p6repeg rr;rtg on6 ro <puoroloyr16.

To npopArlpo yiveror ep<pov€orepo orov q per\irq
oqopo oe dropro qArr<iog preyoA0repqg ru-rv 60 Xpovu-rv
q oe peA€reg nou ovo<p€povrot orrlv pelu.roq rqg FVC
ovdloyo p€ rrlv qArrio (5eg roug nto ndvur unoAoyr-
opotg - o ouvr€Aeordg rou nopdyovro qArrio noA-
AonAooroopivos p€ ro lOOO ovlnpoorln€uer rqv errl-
oio peiuroq oe ml). Au16 ouppoiver 6rdl or nlo noAAtg
p<Atreg nou tXouv yive r yro rqv e{oyuryq rurv e(rotiloe-
urv p€ rg npoBAenopeveg rrptg, tXouv oXeSroo0el rqrd
riroro rpono utore vo neprAoppdvouv noA[ Aiyo dropo
ono rrg opdSeg qArrrtiv ) 60 erti.rv. Kord ouvinerq or
e(rotiroe rg pe rrg npoB,\enopeveg rrpig yro ourtg rrg opd-
5eg 5ev uno5qAdvouv trr6vo rqv 5roroprrd ror ev5oo-
roprrq peropArlrorqro oAId Kql pro npeydAq nopoSo-
Xn,: ro orr 11 e(iotrroq npopAeno;revtr-rv rrpdrv nou npoi-
ruqe on6 pro o;ro5o rlArrrdv (v€ulv rupiurg), oQeiAe r vo
roX0er ror yro pro dAAq (peydAu.rv qArrrd,lv).

Iro noveAAqvro ouvtSpro nveupovoAoyiog nou €yrve
orrlv AOqvo ro 1991, ivog ond roug npoorerAqpi-
voug oprtrqrtg o Reuben Cherniack, prltivrog ylq lS
npopAenopeveg rrptg ru.rv Ie rroupyrrtirv e[erdoeuJV ru,v
nveup6vr.r.rv eine:

"H rqOe xtilpo oroprl ror ro rqOe epyoordpro npiner
vo ovonru(er rrg Srrig rou "<puoroAoyrrig,/npopAeno-

;reveg rr;rig" yrq rS opd5eg qArxrdrv nou rororroiv rqv
Xdpo n nou e(ero(ovrot oro epyoorrlpro,.

And pro np6oQorq peA€rq uyrdrv EAAqvurv ) 60 e-

rdv nou iyrve, on6 prro prrrpq opo6o yrorptirv rrlg povo-
5og pog, npotr<ugov or nro rqrui e{ro6oerg, on6 rrq o-
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not mean only inter subject and intra subject varia-
'tions but also a wide "acceptance", that is, the
equation for predicted values which has been ex-
tracted from various age groups (mainly young)
must be valid for another age group (older ages).

During the Panhellinic Pneumonology Congress
held in Athens in 1991. one of the invited speakers
Ruben Cherniack, talking about the predicted values
of respiratory function tests, said,

"Each country and even each laboratory must de-
velop their own predicted values for various age
groups inhabiting the country or examined in the la-
boratory".

ln a recent study on healthy Greek subjects of
older than 60 years of age, which was performed by
a small group of doctors from our unit. the calculat-
ed predicted FVC values for men and women of 60
and 70 years of age were very different from the re-
spective values extracted from the equations des-
cribed above.

Men: FVC (mt1 = 45,U04 x height - 47,133 x age -
971

FVC man 60 years old = 4034 ml
FVC man 70 years old = 3563 ml
Reduction per decade = 470 ml and 4l ml/ye-
ar

Woman: FVC (ml) = 14,82 x height - 35.67 x age +

2283
FVC woman 60 years old = 2692 ml
FVC woman 70 years old = 2335 ml
Reduction per decade = 357 ml and 35.7
ml/year
Height per cm.

Thus, an FVC predicted value for a man of 6O ye-
ars of age is 33OO ml and normal when it is exam-
ined according to greek and european predicted
values whereas it is abnormal when it is examined
according to Crapo and Cherniack's predicted
values. On the contrary an FVC value for a women
of 60 years old is 2690 ml and is absolutely normal
according to the greek equation, slightly reduced ac-
cording to european equations or abnormal accord-
ing to Crapo and Cherniak's equation.

Conclusions

Now that the spirometer is no longer "wishful
thinking" for the pneumonologist, now that diagno-
sis is made automatically by the spirometer's elec-
tronic calculator and the patient takes with him a
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noi€S ot npopA€nop€v€S FVC lpas ytq dvdpeg Kot yu-
voireg 6O ror 70 €rdrv nou nportnrouv €ivqt, olg nc-
prooorepeg neprnrdtoerg noAJ SroeoperrrEg on6 rrg o-
vriororXeg rTou n€ptypoQrnKqv nro ndvul.

'Av5peg: FVC (ml) = 45,544 x arpos - 47,133 x rlArrio -
971

FVC dvSpo 6O erdrv = 4034 ml
FVC dv5po 70 erdrv = 3563 ml
Meiooq ovq 5eroerio = 47O ml ror 47 ml,/irog

l-uvoireg: FVC (ml) = 14,82 x uq,os - 35,67 x qArrio +

2283
FVC yuvoirog 60 erdrv = 2692 ml
FVC yuvoirog 70 erdrv = 2335 ml
Meiuroq qvd 5erqeriq = 357 ml ror 35.7 ml,/t-
ros
To uqog o€ cm.

Mro rrpil FVC yro ivov ov5po 6O erdrv ioq pe 3300
ml orqv, e(erooOei pe rrg eAAqvrr<ig ror eupcrrnoir€g
npoBlenopeveg rr1.rE5 eivor <puoroAoyrrq (peiooq (
2Oo/o qn6 rrlv npopAenopevq rrp[), evtir eivqr no0oAo-
yrrq, e{ero(dpevq pre rrg npoBAenopeveg lpig rov
Crapo ror Cherniack. Avri0erq ;rro rrpd FVC yro ;.rro
yuvoiro 60 errirv ioq pe 2690 ml eivor on6Auro <pu-
oroAoyrr<d (ioq pe rqv npopAen6pevq) e(ero(opevq ;re
rqv eAAqvrrfl e(iouoq, eAoepo pertrrptvq oe oXtoq ;re
rqv euponoirfl ror no0oAoylrrl, e(ero(6pevr1 pe rqv e-
(iotooq npoBAeno;revruv rrpdrv rtrlv Crapo rqr Cher-
n iak.

EupnEpoopo

Tdlpo nou ro onrpoperpo 6ev eivot nro o "euyevrlg
noOog, rou ilv€ufrovoA6you, rtilpo nou 11 drdyvtr;oq
1.rnoive r our6poro ono rov evourporcrr;rtvo oro onrp6-
perpo qAerrpovrro unoloyrorq Kot ilou o ooOevqg-
noipve r po(i rou rqv runopivq on6 ro nprlXovrlpo" 5rd-
yvuiorl, q otlord nveupovoloyrrrl nopttrrBoorl ror erri-
pnorl rn5 onrpopErpqoqg eivor ereivq nou divet rq ou_r-

orq Srdorooq rrlg er5lxdrnros poS Kot pog droeopo-
norei on6 ro unepouyXpovo pqXovrluoro nou e[rxoAq
pnopci roveig vo onor<rdoer.

TiAog o{i(er vo orlpero0ei or prro trldvo ptrpqoq no-
Au Aiyeg nAqpoeopieg pog 6iver Vro rnv nopeio rqg
nv€upovoloyrrqg v6oou, rSroirepo pdfuoro orov o e(e -
ro(6;revog epQovi(er rr;rtg ;rtoo oro neuoroAoylro 6-
pro,, evti-r qvriOero n nopcrKoAoriO4oq rurv oroprrdlv
peroBoArlv oro ortpovpdenpo, pre enovoAqrp€rS rng €-
(frooqg, pog 5lver dAeg ereiveg lS nArlpoeopieg nou
onorrouvror yro rnv 5ropopeu.roq prog ourordg dnoqrlg
yrq rrlv nopeio rqg vdoou d,/ror rqv onoreleoporrrd-
rrlra rrlS 0eponeurrrrlg nopippooqg.
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computerised "diagnosis", the correct pneumono-
logical intervention and evaluation of the spirometry
is that which puts our specialty into perspective and
sets us apart from the hypermodern equipment
which one may easily obtain.

Finally, it is worth mentioning that a single mea-
surement gives us limited information about the
course of pneumonological disease, especially when
the subject has values "within normal limits", whe-
reas conversely repeat measurement of changes in
the subject by spirometry, gives us all the informa-
tion we need to form a correct opinion about the
course of the disease and/or the success of treat-
ment.
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Kurrqporo{r rcdrqra Kdt KuTrqporrpoorqoiq
dvdrTveuortKo0 entoqAiou trtera qno €rcOeoq oe H,O,

A. pH[onoynoy", REBECCA gRSCowr', KAREN BRowN', n. unrxpRt<tt:'

NEPAHV'H
kon6g r4g noporioog peA€rr1g eivor 4 in vitro geA€rq ru.,v pnxqvro;.rrirv rurroporo(r16-

rnros nou nporrinrouv qrr6 r4v eniSpoon rtrlv o[er6torrxdlv nopoy6vruJv qn6 ro rr€pr-
pdAtrov oro xrirropo rou qvqrrveuorrrot ouorqporog.

To nerpoporr16 provrEAo l'1rov roAAr€pyero xurrdpurv ovOptirnrvou qvqrrv€uorrro0 e-
nr04Aiou oupp€ovro oe pov6orrpo nAortirS€s Kqr oeoqpoop€ro pe u'Cr. Eov o(er5orr-
169 nopdyovrqs Xpnorponord04re ro H202, ro onoio npoorE0qre orq rtrrqpo oe reAr-
rq ouyrEvrprrroq 3mM ror nop€perv€ orrlv xoAAripyero eni t h. To uneprei;.r€vo qvqppo-

On0nre ror gerpdOrlxe q ouyrEvrpu,on rou t'Cr, oov Seirrqg r4g dpeorlg rurroporo(r16-
rrlrqs. Ev ouve;1eio ro xrjrropo enurdorrlxov oe rqAArepyqrr16 p€oov eJ\erjOepo HrO2 e-
ni 8h, xqr iyrve xoroy€rpqorl rou u'Cr rou urr€pK€r;.rEvou Kcu rou r(r1porog rurv xurrdpu.rv,
yrq rov ro0oprop6 rrlg enrppo6uv6pevqg rurroporolrr6rqrog. Ie ouyrivrptrroq H2O2
3mM 4 dpeoq rurroporo{rr6rqro perd t h 5ev 6r€qep€ orcrrrorrrd oqpovrrrd on6 ourq
rou prdprupog, evtir perd 8h enriooq n nUn (HrOr/ltitprupo), E6rve rrp4 p(O,OOS. Or
noAAonA€g ernAioerg rov rurrdpov perd rqv onopdrpuvor'l rou H2O2, 5ev ;.reiuroov
orlgovrrrd rrlv Kurroporo{rr6rqro on6 H2O2 (p = NS), evrrr q rrpoo0drq rou ev(ripou xo-
roAdoq 6rrrrrg enioqs Kqr rng 1,10 qorvov0poAivrlg peiuroov rrlv enrppoSuvop€vq rur-
roporo{rr6rnrq o€ Bo0po orqrrorrrd oqprovrr16 (xoroAdorl,/pdprupo, p(O,OO1) xql
(qorvov0poAivrl,/pdprupq, p = O,O5). Enrnpoo0irulg q npooOdrrl or4v roAAr€pyero u-
nepxergEvou ouSerepoqiAulv Kqr [.rovoKUTrdprrrv, peitroe orlpovrrrd rqv ro(rx6r4ro on6
H2O2 (p( O,OO5).

Iupnepooporrrd q npooOrlrrl H202, nupo6orei rrlv €vop{4 oerpdg qAuor6urrdrv qvrr-
5pdoeurv nou roroAqyouv orrlv KqrqorpoQrl rtrv rurrdpurv rqr or onoieg eivor 6uvqr6v
vq qvoorqAoiv pe rqv npooOilrq ovrro{er6orrrtirv nopoy6vrrrlv (ev(uprrdlv,/pq ev(upr-
rtirv). 'Evo dAAo oqgovrrr6 ougnEpqopq rrou npoxinrer on6 ro nopondvc,r nerpdporo
eivcrt 6rr 11 npooOqxq uneprerpEvou on6 rpAeypovrir6q xrlrropo iler npoororeurrrrl eni-
6pooq orqv ro{rx6rqro ono H2O2.

flNEYMQN (1 992) 4: 221 -232

A€(erg K,\er6l<i: - KolArEpyero rurrdptrtv ovOpdrnrvou
ovonveuorrroi enr0qAiou,

- Oler6urrroi nopoyovreg,

- M qyovropoi rurroporo{rrorqrog,/

- KUrroponpoorooiog.

1. University of Pulmonary Medicine, Environmental Re-
searh Facility

2- Noooro;reio Nooqpdru.rv Otlporog A0r1v6v
3. l.lovenrorrlpro A0qvtirv, lorprrq IXoAd, Tpq;ro <puoroAo-

Yiqs
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Erooytrlyq

H nopouoo peltrrl oQopd rqv in vitro neprypoQq
ru.lv p qxqvrol.rriv rurro poro(r r6rqrog nou nponinrouv
on6 rrlv eniSpoorl o(erSorrrti.rv nqpov6vru.lv rou n€pr-
pdAAovrog oro rrjrropo rou ovoTTV€uorKoi ouorrl;.ro-
rog. To nerpoporr16 povriAo eivor roAArepyrl;-rtvo r0r-
ropo ovOpdrflrvou ovqilveuorrro0 enr0rlr\iou, nou Xpn-
orponoroi,vror oov or6xog npor,\qrq5 rurroporolr16-
rqrog on6 o[er5crrrrrorig nopdyovreg oe rurropt16 eni-
ne6o. O oKonog rqg nopouoog tpeuvog o<popd roug
no0ocpuoroAoyrro0g pqXovroporig rou ooKo[,v rrlv ro-
(rrfl roug Spdoq oro rJrropo or neprpoAAovrrroi pi-
nor, ontr-rg enioqg ror q e[erjpeon rponLuv nopepno5r-
orlg rng ro[rrqg ourdg 5pdoqg.

To reAeuroio Xpovro q o0(r1oq rqg orpooQorprrqg
punovoqg oSdyqoe oe errerotrrtveg enr5qproAoyrrig ror
Aerroupyrrtg peAEreg nou oQopouoov rrlv eniSpooq
rtov ro[rvtirv ond ro ne prpdAAov oro ovonv€uorrro or]-
orqpo'. H np6o5og rrrrv p€A€rdiv oururv 5ro;ropQu.roe

rrlv uqqlrlg nporepororqrog ovoyrrl neporrtpo €peu-
vog o€ rurroprro enine5o2 ru-rv rponov BAdBng ru-rv

rurrdpov rou ovorv€uorrroi ouorfl porog.
Eivor enioqg yvtrror6 orr neprpolAovrrrtg ouvOilreg o-

nog q rovi(ouoo or<rrvoBoAio, 11 orpooQorprrrl punov-
oq Kqr ro rdnvropo, nupoSoro0v ro oxrlporop6 eAeu-

Oiprlrv pr(tirv o[uy6vou. nou e(ooroiv rn 5pdon rous
oro rtrropo rou ovqnv€uorrrou enrOq,\iou3'4.

H rArvrrd ir6r1Ar1 eni5poorl rqg 5pooqg rc,.rv BAonrr-
rtilv ourdrv nqpoyovrurv oroug nveIpoveg, er<ppd(eror
eire pe opeoeg enr6pdoe rg nou eivor tlg eni ro nAeiorov
epeOrop69 rov pAevvoy6vov. eire pe enrppoSuv6peveg
ovrr5pooerg nou oupBqivouv nepinou 6-8h perd rrlv
eronvod rurv epe0rorrrdrv ouordv ror ouviorqvror o€

QAeypovq, oi5qpo Kql onoQoAiSuorl rurv rurrd-
511 -puiv"'''. To ou5erepocprAo ror provon[rpqvo onor€Aouv

nopoyovreg Qleypovqg nou oupp€ouv oro qvqTTV€u-

orrro ouorqpq €ir€ uyrdv eire nooXovrurv oprtou-rg pe-

ro rrlv er0eoil rous o€ pr\onrrro0g nopdyovreg 6nu-rg

ro xdnvropou n ,n, tr0eorl oe 6(ov7. O pEXpr rd-rpo
yvtr-roro5 roug poAog pe pooq rq Aerroupyio rns Qoyo-
rurropuroqgu *o' ,,1g irrproqg nptureoAurrrdrv ev(0-

1.rcr,ut ror o[erSu.rrrxtirv pr(d-rv10, eivor pu0prorr169 rqg
qAeypovdgll. Xurpi5 otrru-rg vo iXer 5reurprvroOei nAflpog
q orprBd5 nBAonrrrd d enoQeldg, ouvrorop€vn rn5

'oupperoXdg rous orq 5rq5rrooio rqg Qtreypovqg.
Iro roAfuepyqpEvo povriAo ov0ptilnrvou ovonv€u-

orrrou enrOqAiou nou ovonrioo€ror nopqKoro enrXer-

peiror r'1 ooo ro 5uvor6v nror6repq ovonopdoroorl
rtuv neprBoAlovrrrdrv ouvOqrdv in vitro pe oron6:

o) Tqv ovonopovtrryd rqg rurroporo(rrorqrog nou
nporJnrer on6 rqv eniSpooq ruuv eAeuO€prov pr(tirv o-

[uydvou oro rurropo rou ovqnv€uorrro0 enrOqAiou.
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Iro nerpoporq rtou qKoAoueoi,v Xpqorponor€iror oqv
ro[rroq o(erSturr16g nopdvovros ro H2O2.

B) Trlv e[eipeoq rponclrv nopepnd5roqg rns Kurro-
poro(rrorqrog on6 eAeJ0epeg pi(eg o[uvovou pe pdorl

rov nr0ov6 ;rqXovro;ro Spdorlg roug.

V) Tqv neporrEpcrl 6re urpivrloq rou p6r\ou ru.rv QIey-
povo5tilv rurroptrlv (ouderepoQir\cuv rqt povonupd-
vr.r.rv) orov r6no rqg QAeypovqg.

YAr16 ror pE0o6og

YN IKA

F-12-6X: KoAArepyrprrog 0penrrr6g XUtroS Ham's
(Gibco) eprnAouropivos pe12 

\6 24: rvoouAivrl Q pg/ ml,
Collaborative Research), ro(ivq XoAtpog (10 ng,zml,
Sigma), ou(qrr16 nopoyovro evSo0qArordrv rurrdptrtv
(3,-15 pg/ml, Collaborative Research), ou(qrr16 nopo-
yovro enrSe pprrdrv rurropulv (1 2,5 ng/ml, Collabora-
tive Research), ouvSuoopd ovrrprorrrti.rv - ovrtpurq-
rcrorKoi Gibco (Pen-Strep-Fungizone, 1 ml/100 ml).

OCM: Openrrxog Xup6g CMRL 1066 (Gibco) e-

pnAourro;-rtvog p.''''o: L-glutamine (2mM, Gibco), u-
6poroprr(ovn (0,1 pg,zml, Collaborative Research),
6rrrovOporrrd 12 mg/L) rqr ouv5uoo;ro ovrrprorrro0
ovrrpurqrroorro[.r Gibco (Pen-Strep-Fungizone, 1

ml,z10O ml).
FBS: Opog epBpuou BooS (Gibco), neprerrrxorqrog

2O% KqrqAdoq (Sigma) - l-evro;rurivn (Gibco) - Ery-
throcin B (Sigma) 1,10 qorvov0poAlvq (Sigma).

PAG: Pipes 1O,16% Sigma) + Albumin (0.003%) +

d-Glucose (O,1%) + qneoroypivo H2O.

MEOOAO:

1. o) Ar1qr1 oro0

To poor16 povrtlo rcuv ne tpoportrrv nou ne prypd-

Qovror, eivor roAAripyero rurrdpulv ovOpcunivou qvq-

nveuorrro0 enr0qAioul3'16'54. H nqyq ond 6nou eAfl-

Q0qoov ro enr0qAror<d rurropo eivot ptrporepoXi5ro
rpoXeiog ono npoo<poreg verporpie S (1 12 tlpe5) o16-
puJV nou 5ev inooXov on6 nveupovrro vooqpo. Or r-
oroi ;rerd rn Anqrn roug rono0ero0vror oe 5rdAupo
ouvrdpqoqg L-15, yro Srorflpqoq oroug 4 oC, t p'u ,q
5ro6rrooio onoQoAi5oorl5 rurv rurrdpctrv i-41 2,npeS).

g AiWq xurrdpuv yru xoAAtipyeru

l-ro rrlv onoQoli5ooq, roroptrpqoq ror ror\Artpyero
rtr.rv rurropu-rv xpnorponorotvrqr or priooSor nou TTpo-

roneprypoQqrqv qno roug Wu *o, our.", rqr Lecher
and Moira LaVeckl3. H rpoleio nopo;rEver oroug 4oC

yru 16-24 d.rpeg oe 20 ml 5ro,\[rporog F-12-6X pe
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npovooq o€ fl€pt€KlKdrqro 0.1% ror yevropurivq oe
ouvKfvrpuoq SOpg,zml. Irrl ouvtXero ro enr0qArord
r<[lrropo qnoKoAAdvror pre pioreg eyXrioerg on6 orjpry-
yo 3 ml, 5roAu;rorog (F-1 2-6X pe 2Oo/o FBS yro odpo-
vonoiqoq rqg npovdoqg). 'OAeg or Srodrrqoieg yivo-
vrqr un6 ouorrlpdrg ooqnreg ouv0dreg ror ro r0rropo
oulAtyovror oe 20 ml 5roAuporog F-12-6X pe 2Oo/o

FBS ror 5ivouv evortilpqpo rurrdpurv, rou euvoK€-
vrpeirol oe 12OO rpm €ilt 8 min oe Oepporpooio
210C. To unepreitrrevo onopinreror, ro rirropo enc-
vorurpouvror oe 2O ml F-12-6X ror FBS Kot €novoQu-
yorevrpo0vrot ors i5reg ouvOdreg. l-iveror er viou o-
nopprqrl rou un€pK€tpivou ror oro i(r1po rtov rurrd-
puv npooriOevror 12 ml 5roAuporog F-12-6X, yiveror
qnro ovo5euon Kot on6 ro evortilpqpo noipveror deiy-
pq vrq rrlv opiOpqoq rurv rurrdpcr.rv. H opiOpqoq yive-
rqr p€ qrpoKurr6;rerpo (hemocytometer) Kot ono ourfl
e(orporjvror ro v€Kpcr rrjrropo. H prcr-rorporqro ruv
rurrdpcuv eAEyXeror p€ rrlv npooOqrrl oe ovoAoyio 1 :1

erSrrdg Xptr.rorrrrlg -erythrocin B- q onoio onopoA-
Aeror qn6 ro (Ovro rurropo. To enl04Arord rlrrropo
nou onopovti.rvovrqr ono rdOe r<op;rorr rpoXeiog ru-
1-roivovror oe 2-12 eroropp0pto. ov Kot q opiOpqoq
5ev eivor orprpdg, oe' ev65 pev Aoytl rqg rrvqrrr6rq-
rqs ruJV rurrdpurv, o<p' er€pou 5e A6yr_,t rqg rdoeu_rg
rov rurrdpu.rv vo oOpoi(ovror rqrd otr.rpoirg. Irq ouvE-
Xero yiveror q eniorpcrloq rov rurrdpov oe roAArepyq-
nKorl5^ <pAoorori5 pre nurv6rrlro 2-3 eroropr;.rupro ovd
75cm2. To rurropo nou npoopryvuovror ror poArjvouv
rqv ro,\,\rfpyero eivor rupitrrg ro epuOpd orpooeoipro
nou 5ev npooroAAti.rvrot ornv roAArtpyero Kot ovop-
poQtilvror e0xoAo roro rrlv nptirrq ovovetr_roq rng rpo-
Qo66rqoqg rov rurrdpu-rv. Eivqr eniorlg duvor6v vo o-
ve upe0ouv orqv roAArtpye ro onovitr_rg onopovr,.rl.rivor r-
vopAdoreg oAId q oAq Sro5rrooio roro,\qyer orqv erAe-
r<rrrr1 ovdnru(q povo rov enr0qArorcirv rurrdpov onul5
enrBeBotriverqt p€ ro qAerrpovrrd prrpooronro ror er-
Srrq xptiroq pe ovrrodlproro ovr-K€pcrivqgtz,za.

Mio eBSopo5o perd rqv eniorpulorl Kot pe rorrrrd
rporpoSooio rtrlv rurrdptr.rv ovoAoyo pe ro pu0pd noA-
Aonlooroopo[ roug, ro r0rropo ouppiouv orov nuO-
p€vo rou QAooro0 rot elvor trorpo vtq rnv prerorivqoq
rous o€ 24Xu.rpoug rolArepyrlrrroug Sioroug (24 - well
plate). H 5loSrrooio perorivqoqg rurv rurropurv eivor
n €Eng: opXrrd onopinreror ro ror\Arepyqrrrd uyp6 ror
ro rtrropo erriOevror oe SroAupo O. 1% Opuqivqg -

1mM EDTA oe pu0prorr16 SrdAupo <pr.r.ro<p6pou yro 1

min. H Opuqlvrl orq ouviXero ovoppoeorot Kqt qnop-
pinreror onoporp0vovrog iror ro ruX6v unoAelptrroro
rqg roAAripyero5. AroAo[r0u.rg npoori0evror 3 ml droA0-
porog Opuqivqg - EDTA ror ovopEveror 11 onoroAArloq
rulv rurroptrlv on6 rov nuop€vo rou <pAooro0. q onoio
5ronrordlverqt p€ prKpoor6nro ovrr0irou edoeu.rg. To
r[rrropo ovoppoQtirvror oe SrdAupo F-12-6X ror FBS,
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yiveror enovoQuyortvrprloq ror er veou onopptrpn rou
uneprerpfvou. To i(qpo rutv rurrdputv enovorcrlpeiror
oe eAeu0epo opou 0penrrr6 uArr<o ror enrorpti.rv€rot o€
24ywpoug Sior<oug, oe nurvorrlro 106 rirrqpo ovo
12 mls (roOe ivo 5ioro 24-well). Merd 7 nepinou qpt-
p€S ro rurropo ouppEouv ror oXqpori(ouv povoorrpo
nou eivor onopoirqro vtq rnv 5re[oyoyq ru-rv nerpol.ro-
rtov (e rr. 1 ).

Errovo 1 :QuroypoQio r<o,\fuepyqp€vurv rurrdpurv on6 ovOptir-
nrvrl rpoXeio, nou oupptouv oe povdorrBo nAordrdeq enr0dNo.

2. o) Anopovuorl ouderepoeiAwv - lLovonuprlvuv ono
neptQeptx6 oilto

l-ro ro 5roXu.rprop6 Kor rnv onop6voor'1 rtrtv nolu-
1-ropQonupdvuJv Kot ruJV povonup4vtr.rv ono ro oi;ro
Xprlorponoreiror 11 ;rtOo5og rov Warner et a115. Aoppo-
veror oi;.ro ono neprQeprrrl eAEBo ror rono0ereiror pe-
rd rqv ovopp6eqoq rou o€ SrdAupo 0,8 cc EDTA
(0,1M)ror 25 cc N,/S 0,9% (ovq 10 cc oiporog). Irqv
ouviXero 35 ml oi|'roros + EDTA + N,/S enrorpdrvovror
oe ovrr5poorqpro Percoll (nurv6rqro 1.079 n 1,080)
Kqr QuyoK€vrpouvrot yro 15 min olg 1250 rpm. To
r0rropo SroXopi(ovror ovoA6yurg rqg poptrrlrog oe
orrpdSeg pe unepreipevrl rq orrpd5o rurv povonupd-
vtr',v Kot orov nu0;-rtvo rq orrpdSo rtuv noAupopQonu-
pqvtrrv. Anopovtilvovror ovoAoyog ro PMN q ro provo-
n0pqvo ror ro epuOpd roroorptqovrot p€ unorovrxq
Auoq. H 5rodrrooiq neptAo;rpdver rrlv npooOdrq 18 ml
r<p[rou un6rovou 05orog qvd 1O ml oiporog yro 30
sec Kqr orrl ouvfXero qnoxorqoroon rng rovlr6rqrog
p€ rrlv npooOdrrl 2 ml puOprorrro0 6roA0porog
lOxPipes (PAG). To rrJrropo <puyorevrporjvror orrs
lOOO rpm, 40C, yro 6 min. To unepreipevo onoppi-
nr€Tqr Kor ro i(qpo rurrdptr.rv enovortr_rpeirot o€ olr€-
oroypEvo HrO yro 5e[repr1 unorovrrrl Airorl. To rir-
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rqpo €nqvoQuyoK€vrpo0vrot Kql Yiv€rol irnAuoq roug
erg 5rnAouv pe 2XPAG (ovrr5poorqpro eAe00epo o-

opeoriou). l-lveror er vEou evordrpqoq rov rurropurv
oe OCM ror roropErpqorl roug ;re orporurr6perpo' A-
vd 1O ml oitrrorog onopovd,rvovror ouvdOu.r5 10-20 e-

Kclro[-r. ou5erepoQrr\o 98-99% prurorprorqro5 (oip<po-

vq p€ rrl Xp6oq Erythrosin) rqt dvtrl rou 95% ro0op6-
rqrog ontug Srontordrv<ror p€ rq Xp6on Wright (n ru-

Xov npooprei(erg oQeiAovrol oro qr-,-rorv6QtAo o€ flooo-

oro O-5%).

B) t1 poerotpaoia unepxerpEvou ouSerepoQiAwv,/'1tovo-

nupqvuv

l-ro rqv nopoore ud erXuAioporog ono ou5erep6QtAo

q ;rovorurropo ro rurropo orulpouvrql o€ SrdAupo

OCM oe nuxvorqro 2x1O6/ml SroArJl;rorog rqt enoq-
(ovror yro t h oroug 37oC15. Merd rqv entilooq ro rur-
ropo QuyorevrpoJvrot orrg 12OO rpm Ylq 8 min rot
ro0r(ovouv orov nu0pivq rurv 5orrpoorlrdlv ourAd-

vc,.rv. To uneprei;levo rulv rurroputV ouAAtyerot npo-
oe rrrro ror roroql[rx€ror orous -zOoC, Ylq vo Xpnol-
ponorqoei oe npooeXfl nerpdporo, ro 5e rirropo o-

noppinrovror.

3. AoxtlLooio aneAeulEpwoqE f'Cr) oav Seixtou rur-
ro poro{t x6rqrog qvofiv€ u or t xo [t em 1qAi o u

H noporortrr 5orrpoolo rurroporo(rrorrlros ovoQ€-

p€ror ors peOoSoug rou Simons5. 'OAo ro ovrr5po-
ordpro 0epproivovror opxrro orouS 370C rqr oe 1O mls

OCM 5rqtriovrqr 0.25 mls 51Cr (0.25 mCilml). Irn
ouvtxero qn6 ro SrdAupo 

ulCr npooriOevror 2OO mls
(4pCi) oe roOe €vq qn6 rq Xopioproro rou (24-well)

roAArepyqrrrou 6iorou (ndvur oro pov6orrBo enrOqAro

nou iyouv r'15q ovonruX0ei). Irq 6orrpooio Xpnolpo-
noeiror OCM ovri F-12-6X ener5q nepr€Xer QuoroAoyt-
rtirrepq ouyr€vrpuloq oopeoriou. H ouyrEvrpoon o-

oBeoriou oro OCM elvor 2mM, evti.r oro F-12-6X eivqt

0.4 mM yeyov6g nou euvoei rqv in vitro ovonru[q e-

nr0rlArortirv rurrdpt.tv rpoXelog.

Merd rqv npooOrlrrl ,o, u'Cr ro rtrropo ronoOerou-

vrol o€ enu-roorqpo eni 30 min oroug 37oC ror o€ ou-
yr<ivrpcrloq CO25o/o. AroAor}Ou-rg ro u'Ct nou 5ev €xer

evoulporto0ei oro rirrropo ovoppoQdrql Kol yiveror 4

Qopig irnAuorl ruJV rurroputv pe CMRL nou npoori-
Oeror oe noo6rqro 1 ml rq Qopo oe roOe 5ropipropo
rou 24-Xtrlpou 5iorou. Irq ouvtXero npoori0erot oro
r0rropo HrO, oe ouyrevrpti.roerg O. 1-10.0 mM evor\-

Ao[ pe SrdAu;ro OCM nou Xpnolponol€iror oov pop-

rupog (oXdpo 2). Mero pio ti.rpo ro uneprelpevo ovop-
poQoror, npoo5ropi(erqt q Tl€pl€Krtr6rqro ,o, u'Cr,

oro r<urropo npoori0eror OCM (1 ml,/well) ror q,rol-
Aripyero nopopiver orov €n@qordpo yro th (370, 5%

CO2). Meto rqv nop€Aeuorl rou Stilpou ovoppoQdrot

nNEYMQN Teiyog 4o, T61toE 5og, OxnitBptog - Aexip$ptos 1992

ro un€pK€ip€vo, Kqrqp€rpdror q nepterrtrornro rou
u'Cr. *o' npooriOeror oro rirropo NH4OH (1mllwell),
nou nporoAel tr0oq rulv unoAointr-rv rurroputv. To ro-
reorpopivo xrjrropo ouAAtyovror pe ovopp6Qrlorl Kql

Kqrop€rpdrqt er vtou q nepterrtr6rnrq rou 5'Cr oro i-
(q;ro rtrlv rurrdpcrtv.

H eroroorroio oneAeu0€pLrJon 
51Cr oe th roOopl(e-

ror u.lg eEnS: (1h neprerr../1h nepterr' + 8h n-epterrtr. +

un6Aerppo). AvrroroiXtr.t5 11 oneleuOEptlorl 
51Cr oe 8h

Siseror noporortl urS: (1h + 8h neprerr. ,/ t h nepterr.
+ 8h neprerr. + un6Aerupo). Or ISreg rrpig pnopouv vo

ono5oOo0v oov er5rrq oneleuOipuloq u'Cr edv on6

rov opr0p4rd rot rov nopovopctorq oQorpe0orlv ovri-
ororxq or Boorrig rrpt5 oneAeu0ipuroqg rou poprupo.

H 6r\11 5roSrrqoio odpovorlg pe u'Ct, Er0eoqg oe

H20, ror roroptrpqoqg rov onorer\eopdrov Kurrclpo-

ro(r16rqro5,/KUrropoTrpoorooios, noptordvovror 5tq-

Vpquporrrd oro oXqpo 1.

4. Aoxtpaoi€S Kurrctpofipooraoiog twv ent)qNoxtitv
xurrdpwv

A)MHXANIKEI:Tq r[rrropo pcrd rqv ovopp6Qqoq

rou H2O2 uQiorovrot erg rplnAo0v ErnAuoq pe 5rdAu-

po OCM oe nooorqro 1ml,/5ro;ripropo rou 24Xupou
5iorou. H irnAuoq yiverot yro pirpqoq rqg ruX6v

oupperoXdg unoAetpporrrflg noodrqroS HzOz oro Qol-
vopevo rqg enrBpoSuvopivqS rurroporollr6rqroS ruv
enr0rlArordrv rurroputv. H rurroporolrr6rqro exrtpo-

ror l-l€ rq ;riooSo ,ou u'Cr (n = 5).

B) ENZYMIKEI: Ie ouppiouoo o€ pov6orrpo enrOd-

Aro roAAr€pye ro enr0qArortilv rurrdpcrlv npor€0qre
HrO, oe ouyr€vrptrtorl 1 -10 mM rqt iyrve endrooq ent

t h. To iv(upo roroAooq npoort0qre oro rirropo oe

reArrd ouyrivrpuJorl 1200 LU,zml eire rord rq Stdp-

K€rq rrlg entilooqg pe ro H202 eire perd r4v ovoppo-

Qlon rou H20, rord rr1 5rdprero rqg 8urpqg entiroorlg.

H pirpqoq rrlg ovooroAtls rnS rurroporo(tr6rqrog i-
yrv€ tl€ rqv p€0o5o ;rErpqoqg ,ou u'Cr (n = 6).

f) MH ENZYMIKE:: H Srepeuvqorl rns oupperoXdg

rou <porvopEvou Fenton (oXqporrop6g OH pe rqror\u-
rn piroAAo) ornv Kurrqporo(rr6rqro ono H2O2 Eyrve

p€ rrlv npoo0qrrl rqg 1,10 qorvovOpoAivqg, nou eivol

5eopreurdg ol5dpou, orqv roAAripY€lo rurv rurrdptr-rv.

To rtrropo entrrdorqrov yro t h ;re SmM H2O2 ror

1,10 qorvov0poAivq oe ouyrivrpu.roq 0,4 mM. H rur-
roporo(rrdrqro/rurroponpoorooio eAtyy0rlrov ndAt

p€ rnv oneAeu0€puoq 
u'Cr (n = 4).

5. Eni 5 p o o 11 u n e p xe t 7t tvo u o u SerepoQi Auv./ 1t ovo x u rr d -

@v orrlv rurroporo{txdrryo and H202

To rurropo erri0evrot oe 3 mM H20, 6nulg n5n ne-

prypdQqre eni t h oroug 37oC. Irq ouviXero yiverot o-

voppoQqorl rou H2O2 rot roroptrprlon rou u'Cr oe y-
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ME@OAOI KYTTAPOTOEIKOTHTAI

I,eoqpo,opd,vo

5 pCi/200 pl
M6oo 2/well

Exri;o,or1 30',

HTE pe 51Cr

Kol,l,repyqtrrc6

3lo c

II),r5o1 X4 p"e Ko),l"repyqrrx6 Mi,oo 3, lml/well
yru. peto.rivqol rou e(rr:rutrd.prou 51Cr

M6oo 2 Ynepo{ei6ro rou Y6poy6vou

t roto),6oq ri gevovOpo)"ivr1

II enrr:oo1 I rilpo, 37o C
I
v

Avopp6rpqorl: "SUP 1H"

% O=EIA TO=IKOTHTA:

SUP lH

SUP lH + SUP8H + YIIOAEIMMA

% ENIBPAAYNOMENH
TO=IKOTHTA:

SUPlH + SUP8H

SUP 1H + SUP 8H + SUPYIIOAEIMMA

Kotol"rioq Ynepreipevo on6

flo^y/MoNo

snri:ooq 8cilpeq, 370C

Avopp6<p1oq: "SUP 8H"

I
+

Ilp6o8eorl 1ml lM NH4OH

I enoooq 30 ).entd
*

Avopp6qlorl : "YIIOAEIMMA"

Ixfpo 1:Ixqporrrq nopdorooq rlE n€rpoporKdg 6ro6rrooiog irOeoqg rou roAArepyq;rivou ovonveuorrro0 enr04Aiou oe H202, 6nurg
enio4E rot rtrrv 6roStxoottitv ovooro,\4g rn5 Kurroporo{rr6rrlrog pe rqv npoo04Krl Kurroponpoororeurrrtilv nopoy6vurv (BA. xeigevo
Mt0oSos).
* MEoo 2: OCM

Mioo 3: CRML
Sup-: Ynepreipevo on6 noAupop<pontpqvo fl povorurropo.

M6oo 2

I
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Kou€pq. To rirropo oroAoJ0r.urg enr.r.rd(ovror enr 8u-rpo

oroug 37o oQou npooreOel unepreipevo ou6erepotpi-
Auv./povorurrdpurv q SroAupo OCM nou Xpnorpe0et
oov ;rdprupog. H rurroporo(t16rqro,/xurroporpo-
orooio errrpti.rvror ndr\t ;re roro;rirpqoq ,ou u'Cr oro
unepreipevo rcuv rurrdpulv flou ovoppo<pdrot p€ro

Sopo ror ouyxpovq roroptrpqoq tou u'Cr nou npo-
€pXeror on6 rqv reArrd Auoq rov rurroputv pe NHa,

oH.

6. Lrortortx1 ovdAuorl

'OAq ro nerpo;roro 6re[qx0qoov e r5 6rnAouv. H

ororrorrrrl ovdAuoq €yrve pe orqrtorl16 npoypopl.to
software (Statview 512-). f ro rqv oiyrpron rurv qno-

reAeopdru.rv Sooeulg-onoreAtoporog, Xpqor ponor q0q re
q ovoAuorl peropAqr6rqros (ANOVA). Or onAig ou-
yrpioer5 iyrvov p€ ro two tail paired t test.

AnoreAEoporo

A) AOKI MA:I E' KYTTAPOTO=I KOTHTA:

H trOeoq rurv enr0qArordrv rurrdpulv oe H202, o-
voQiperor oov d;.reoq rurroporo{tx6r4ro Kqt Ko-

roperpdror oov dpeoq nepterrtr6rqrq u'Cr oro qvq-

po<poipevo unepreipevo perd rqv eni t h endlooq pe

HrOr.
Iro oXflpo 2 roroypdQerot oe ropn[rtrn A6onS (mM

tr

a

O(eio, l tirpo

EnrppoSuv6pevq,
1+8 rilpeS

nNEYMON Teiyog 4o, T61tog 5o5, Oxri.tBpro5 - Aex4LBproS 1992

HrOz) - AnoretrioporoS (% erSrrd rurroporo(rr6rqro),
q eniSpooq rqg trOeoqg rcr.rv rurrdpulv oe HrOr. Iro
i51o oXdpo roroypo<peror eniorlg q i5ro ropnJr\q pero
rqv nopiAeuorl 8h ono rqv onopdrpuvoq rou H2O2

rqr rqrdnrv enoooetug rutv rurropcuv ;r6vo oe rol-
Arepyqrrrd uArro. ['loporrlpeiror 6rt q roroorpo<pt1 ruv
rurrdpc,-rv ouveXi(er vo ou(dverol pero rqv onopd-
Kpuvoq rou H2O2 ror ovo<p€perqt oov enrppoSuv6-
U€vn Kurrqporo(rr6rqro (n = 5).

Iro oXdpo 3 roroypdQeror q ropn[rr\n Xpovou (h) -

AnoreAiouqrcs (% etSrrrl rurroporo(rr6rqro), pero
rqv ono;rdxpuvorl rou H2O2. EnrOqr\tord r0rropo oe-

oqtrroopivo 1..,. 
u'Cr. enu.roorqrov eni t h oe 3mM Hr02.

To HrO2 ovoppoQfl0qK€ Kor rq r0rropo entooorqrov
oe Openrrrd uypo eAe00epo HrO, yro ro Xpovtrd 5ro-
ordporo nou ovoypdQovrqt ornv ropnuArl. H eroro-
orrqiq rurroporo(r16rqro perd rqv ono;rdrpuvoq rou
51Cr ovoAoyulg rou xp6vou enu.rdoeog rurv rurropov
oqperti.rveror orqv nopondvtrr ropnuAq. O opr0rr6S (n)

rtov nerpoproru.)v yro roOe Xpovr16 5roorqpo enuldoeurg

eivor 4.

o
x

>l
O

C)

C)oaa
s

80
60
40
20

0

04812
Hours after hydrogen
peroxide incubation

Elqpo 3:Koprnur\q Xp6vou - AnoreAtoporog rqg tr0eoqq rurv e-

nr0qArordrv rurrdptov oe H2O2. H rurroporo(tr6rqro ;rerporor
oro Xpovrr<d Sroorq;roro perd rqv onopdrpuvoq rou H2O2, ro
onoio ovoypoQovror oro 6rdypop;ro.

B) AOKI MA:IE: KYTTAPON PO:TA:IAT

MHXANIKE:: Irqv ropnu,\q 4 roroypdQeror q eni-

5pooq rrlg nolAonAd5 trnAuoqg ru-rv rurroputv orrlv
r<urroporo(rrorqro ono H202. Merd rqv eni t h entiro-

orl rulv rurrdpu.rv pe 3 mM H2O2, yiveror qvqppdQnon

rou H202 ror rprnA4 ernAuoq rurv rurropulv pe 5ro-
Aupo OCM ele0Oepo HrOr. To r0rropo enu-rd(ovrot

orq ouviXero yro 5rdorq;ro 8h oe entr-roorr16 rr\iBovo

3
F<

g
T{

Fi

H

!(

t(

ri
!S

100
80
00
40
20

0

-20 o 0.1 0.3 1.0 3.0 10.0

Ynepo(ti8ro tou Y6PoY6vou (mM)

I1rlpo 2: Kopn0Aq A6onS - AnoreAtoporog rqg €xOeoqg entOq-

,\rord-rv rurrdpu.rv oe H2O2. To onore,\Eoproro erQpd(ovror oe d-

peoq (perd t h) ror enrBpo6uvdprevq (perd 8 h on6 rqv ovopp6-
qqoq H2O2) rurroporo(t16rqro.
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-{F

-+
Xtrlpig llr\rlor1

Me t1l[or1 X3
120

100

BO

60

40

20

0
.3 30

46o11 Ynepoler5[ou rou Y6poy6vou (mM)

fy4po 4: Anore,\ioporo rrlg eni5poorlg rrlg no,\,\onAq6 €rnAu-
ong ruJV rurrdpu-rv perd rqv onopdrpuvoq rou H2O2, orqv €nt-
Ppo6uvopevq ro(rr6rqro on6 H2O2.

KCil viv€rot KqroLlirpnon rqS KUrroporo(r1614rog;re rq
pEOo5o rou 51Cr. Iov poprup€S Xplorponoroi,vrcu
Kurropo nou ixouv ot'lpov0€i p€ 51Cr, iXouv erre0ei oe
HrOr, oAAd p€rd rrlv onopoKpuvod rou 5ev EXouv u-
noor€i rnv nollqnld €r<nAuoq p€ OCM. H ouyrprorl
rrlg €ntBpqSuvop€vqS KurrctporoErK6rqrog pe ANOVA
org 5[,o opdSeg Kurrqpu]v ESttoe prl ororroflKq orl-
povrKrl 6roQopo (p = NS) 5r1tr. 6rr q trnAuoq ruJV KUr-
roputv u€ro rqv onopdrpuvoq rou ro(rrou nopdyovro
(HzOz) 5ev pertiver rqv enrppoSuvopEvq Kurroporo[tK6-
rrlrq.

ENZYMIKE:: Iro oXqpo 5 roroypdqovrot ro ono-
reAtoporo rrlg npoo0qrrlg rou qvroq€tdurrKou ev(i-
pou Kqrqldon orrlv enrppo5uvop€vrl Kurroporo{rro-
rrlro on6 H2O2. Enr0qArord r0rropo oeoqproopivo pe
51Cr ent-rdornKqv €ni t h pe H2O2 o€ ouyK€vrpdroerg 1-
1O mM. Iov poprupes Xpqorponotouvrqt rrjrropo nou
e<reiOevror p6vo oe OCM. Irrlv roAAtEpyero npooriOe-
ror KorqAqorl oe reArrrl ouyrEvrpuro\ 12OO lU/ml,
eire rorq rq 5roprero rrlg entirooqg eire perd rrlv ono-
pdrpuvoq rou H2O2. H ouvirOeorl rqg roroAdoqg pe
ro H2O2 e;rno5i(er rqv enrppoduv6;revq rurroporo(r16-
rqro (ANOVA, p ( O.OO1. n = 6). H npooOrlrq rrts Kq-
ro,\doqg p€rq rrlv clTropqKpuvoq rou H202 dev ider(e
orlpovrrrou po0porj peiooq rrlg Kurrqporo(rrorqrog
(ANOVAp=NS.n=6).

MH ENZYMIKEI: H npooOfirq orqv rurroporoA-
Artpyero 1,10 Qorvov0poAivrlg nou €ivol 6eopeurfg
orSdpou iXer oov oKono rrlv 6re perivqon rng ou!.lp€ro-
XrlS rl oXr rou oxrlpqropou OH (ovridpooq Fenton)
oro <porv6pevo rn5 enrppo5uvopivqg rurroporo(rr<o-

I Ur, xorol.d.o1

ffi co-inc. xc.ra),dor1

[-l post xorc].&o1,12

BO

60

40

20

0
OCM 1mM 3mM lOmM

HzOz Iuyxfvtpcoorl

Elqpo 5: Eni5pooq rqg npooOdrqg rou ev(Opou roroAdoq orqv
enrBpo6uv6pevq ro{rrdrqro ono H2O2. Iro dtdypop;ro roroypd_
Oovror ro onorelioporo: rurroporo{rr6rqrog Xupig roroAdoq,
endooqg pe H2O2 ror roroAdorl (co-inc), ror npooOrlrqg r<oroAd_
oqq perd rriv onopdrpuvoq rou H2O2 (post-inc).

rnroq ruJV KUrrclpulv. To rurropo €nuJqorrlKqv eni t h
oe H2O2 3-10 mM pe 11 Xtupig rqv nopouoiq rou de-
opeurorj or5dpou 1,10 <porvovOpoAivrlg n onoio npo-
ortOqrce ouyxpovurs p€ ro H2O2 o€ r€AtKn ouyKavrpuJ-
on 0.4 mM. H ouyrproq rutv rrpd.rv rrlg rurroporo{tr6-
rrlros l.t€ rrlv nopouoio i1 oXl rqg eorvov0poAivqg pe
two-tail paired t test t5er(e lprl p = 0.05 (ororrorrro
oqpovrrrq 5ro<popd n = 4) ;.rovo rord rqv ir0eoq rtrlv
rurrdptuv oe 5 mM H2O2 5qA. I Kurrctporo(rr6rr1ro e-
IorrdrOrlre p€ rqv npooOqrq 1,10 qorvov0polivqg oe
Bo0po ororrorlrq oqpovrr16 p6vo rord rqv ir0eoq oe
5 mM HrOr. To onoreAtoporo roroypdeovrot oro
oXqpo 5.

r) TpononotH:H KYTTAPOTO=|KOTHTA: ME THN E-
NIAPA:H YNEPKEIMENOY OYAETEPOQINON,/MONO.
KYTTAPON

Enr0qfuoro rirropo ovOptirnrvou qvorv€uolKoa
ouo'rdporog ouppaovrcr o€ frov6olBo nr\oxtir6eg enr0q-
Aro, oqproSeurqrov p€ 51Cr xor errEOrlrov eni th oe
H2O, neprerlKorrlros 3 mM. AroAou0og ro HrO2 o-
noporp0v0qK€ Kor n entlooq ouveliorrlre enr 8urpo.
p€ rrlv npooOqrq uneprerptvou ouSerepo<piAurv q po-
vonupdvtrtv nepr<feprrou oiporog, evdr oov poprupeg
Xpqorponord0qrov rurropo nou entr_rdorqrov oe OCM
(n = 5). Iro oXdpo 7 qoiveror q eni5pooq rqg npooOd-
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Iu(dr11o11

To ovqnveuorrr<6 o0orqpo ppioreror ouv€Xd5 €Kr€-
Oerp€vo orqv eni5poorl ro{lrdrv nopoy6vrov ond ro
neprBor\Aov nou Spouv KoroorpoetKd oro rirropo
rou ovqflv€uolKou enr0qAiou. Ol neproo6repeg on6
rrg ro{iveg ourtg 6pouv p€ rqv nupo66rrloq o(er5curr-
rriv ;rqXovroptlv nou roroArlyouv orrlv ovdnru(n po-
vipov noOqo€ulv rudv nveup6vu-rv, onu.rg <ivot q nv€u-
povrrfi ivuroq, ro ep<prioqpo, q Xpdvro BpoyXirr5o ror o

, 1A 1920 21
KOpKrvog

Or orpoocporprroi punovr6g orou5 onoioug enrre-
vrpdrveror ro €p€uvnrK6 evSroQipov ro reAeuroio Xp6-
vro eivor ro o(ov (O3) ro 5io(ei5ro rou o(drrou (NOz),
ro 6ro{ei5ro rou 0eiou (SOz), n rovi(ouoo orrrvoBoAio,
or oprupolKoi no,\ururArroi u5poyovdvOporeg qnd ro
rdnvropo r<ol ro npoi6vro ro0oeu.rg rtrrv pev(rvorrvqrq-
p6y22'23'z+'zt .

l-lopo rrlv erreropivq opog tpeuvo nou o<popd orqv
eni5pooq rrls orlrooQorprrrlg ptnovoqs orov nverJpo-
vo, e(oroAouOouv ror nopol.tivouv ovondvrqro poor-
r<d eporqporo Trou oQopo0v: o) Tqv oAtrqAouXio rov
BroXqprrrd-rv ovrr6pooeov nou iXouv oov o<perqpio rqv
tr0eorl oroug ro(rrotg nopdyovres, B) To reAr16
npoi6v rov oAuor6u-rrdrv ourdv ovrr5pdoeu-rv ptour
rou onoiou ooreiror q (qproy6vog 5pdoq, y) Toug pri-
Xovroporig ro(rr6rqrog ovolTv€uolKo0 enrOqliou oe
r<urroprro enineSo, 5) Tq 6reurpivqorl rqg oupperoXqg
nopoy6vrc,.rv QAeypovdg orov r6no Spooqg ru-rv o[er-
Str.rrrrdrv pr(6v.

To nerpdporq nou neprypdqqrov onore,\ouv q-
nlouoreuptvo in vitro nporuno rq5 ro(rrdg eni5poorlg
o(el6ulrrrcr.rv nopoyovrulv oe ror\Alepyq;r€vo rurropo
ovOpdlnrvou ovonv€uolKou enr0qAiou. To nerpcporr-
r<6 povriAo nou Xprlotl.lonord04<e elvor rurropo ono

o
mo
o

s

100

80

60

40

20

0

I MdpTupus

N @evuv0pol.ivrl

OCM 3mM 5mM 10mM

ENOAIEII:
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H2O2l PMN sup
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M€oo/ M€oo % KyTTApOTO=1KOTHTA

lXrlpo 7: MeropoArl rr15 enrBpo6uvopivqg ru-rroporo{rr6rrlrog on6 H2O2 pe r4v npooOqrq uneprerpEvou povorurrdptrtv 11 nor\u;ropeo-
nuprlvurv orrlv KUrropoKoIArEpyero.
MONO sup: Ynepreipevo ;rovonupdvtrtv
PM N s u p : Yneprei;revo noAu ;rop<ponu prlvtrtv.

Aoon HrO,
Ixrlpo 6: MeropoArl rqg entBpo6uvopivqE rurroporo(rr6rqrog
on6 H2O2, roronrv npoo0qr<qg 1,10 <porvovOpolivrlg orqv rol-
Artpyero rurv rulrdptrtv.

KrlS un€pK€rp€vou ou5erepo<piAurv Kclr povoKurroptov
oe rurropo nou Trponvouptvtrrg iXouv e rreOei oe

H2O2. H npoo0qrrl uneprerp€vou tlovonuprlvtrlv npo-
roAei peituoq rqg enrppoSuvol.ti'vqg rurroporo(rrdrrl-
rog ono HrO2 oe po0pr6 ororrrrrq oqpovrrr6 (p (
0.005). l-lop6poro rlrov enioqg ro qnoreAEo;roro on6
rqv eni5pooq un€pK€rtlavou ou5ere poQiAtlv (p (
O.OO5). Iuventilg ro unepreipevo ou5€r€po<piAu-rv ror
provorurrdptr.rv Eyer npoororeurrrd Spdoq evovrr rqg
enrBpo5uvo;.r€vng KUrroporo[rrdrrlrog ono H202.
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qvOpdlnrvo ovqilv€uorKo enr0r1fuo nou €AnQenoov Kot

roAArepyfl0qKov p€ rS n€prypqQ€io€S r€XVrKag rcrrv Wu
ror Moira La Veckl2'13. H roAAr€py€rq ru.lv Kurrdpulv
oQopd oupp€ovrq oe pov6orpo enr0rlAro Kurropq q-
n6 ovOptirnrvq rpoXeio. nou q enr0qArarfl roug <pioq
ono6errvrleror ;re erSrrq Xpdorl qvrrodJpqros ivcrvl
rls KUrroK€porivqg rou KUrrcrponAdoporogl2''0. H ,,u-
roreporivq eivor Xoporrqprorrro ouqrorrro ruJV €Tr-

OqArortirv Kurrdpuv nou €AA€in€r on6 dAr\o K[,rropo
u €o€yXU p oroyevo [.r g npotAeu or1 g, 6nu-rg o r rvopr\doreg.
H roXuprl Xp6on ru-rv rurropulv rrls KurrqporoAAr€p-
y€rog p€ ro ovriou.rpo tvqvrr rurv rurropurv qnoS€rKVU-

et rqv irnop(q runrrdrv XopoKrrlprorrrdrv enrOqArord-rv

rurroptrrv (reporivq), oro rirropo rqg roAArfpyerog
yeyovdg nou enrpepor60qre neporrtpu.r p€ rqv e{iroorl
rov rurropulv oe qAerrpovr16 prrpoor6nro nou enrpe-

Boiuroe rqv irnop(q nAqOdrpog runrrdlv poprpoAoytrdrv

Xq pqKrrlprorr rtirv enr0qArortlv rurrd pov (tonof i la me-
nts, noAuopr0por prrporpooooi Kor p€ooKUrropreg

, ,12 25
oroouvo€o€rs,l

To rirropo rrlg ror\Aripyerog errtOqrov eni t h oe
HrO, nou i5pooe oov o(er5urrrrdg nopdyovrog. Iqpo-
vrr16 eivor ro yeyov6g 6rr q roroorpoQq rtrlv rurrd-
ptr.tv ouveXioTnK€ Kor ;rerd rrlv onoporpuvoq rou HrO,
Kqr p€yroronordOqre perd nopEleuoq Stirpou. Eniorlg 11

ro[rr6rqro ilopilj€rv€ ror nopd rqv noAAonAd trnAu-
orl rulv rurrdptov perd rrlv onoporpuvoq rou H2Or.

AvdAoyeg eivor ror or noporqpqo€rs ruJV Johnson ror
Ward or onoior qvtnrulov np6runo dpeoqg Kor €ilr-
ppoSuv6pevqg nveupovrrqS BIdBnS ror6nrv erOioeu-rg
nerpoporo(d.ruv (rats) oe H2O22s.

Or noporqpqoerg ourig o64yo0v oro oupnipoopo 6-
rt ro enr0qArord rirropq 5€v pnopotv vo peropoll-
oouv ro HrO2 rou onoiou q ro[rrd 5pdoq e(oror\ouOei
ror poAroro noAAonAoord(eror ror p€rq rnv onopo-
rpuvoq rou qno rrlv KurroporoAAripyero nopd ro ye-
yov6g rqg 0nop(qg ev5oyevti.rv qvroE€rSurrKdrv pqXo-
vrol.ttirv dpuvog oro enr0qArord rirrropo ru.rv nvcup6-

34
VUJV

To yeyov6g ourd roXuponor€i rrlv un60eoq 6rr q 5pd-
orl rou H2O2 6ev eivor dpeorl oro r0rropo qAAd nu-
po5orei rrlv ivoplq oerpdg oluorSordv ovrr5pdoeurv
pe ev5ro;reoo npoi6vro neproo6repo ro(rrig pi(e5 o-
ilos ro OH' rl rd Or-2t'ze nou roroAqyouv orrlv Kcrrcr-

orpoQn ru-rv rurrdpu.rv. O orprpqg pqXovrop6g r4g 5pd-
ong rou dpurg nopoptver oooQqg ror nrOovdrg np6K€r-
ror yro no^uK€vrprKd eniSpooq oro Arni6ro rns Kurro-
prrqg pepppdvqg, oro rurroponAooportrd opyoviAro
Kqr oro DNA rou nupflvo.

Eivor yvoor6 6rr ro HrO2 p€ rrlv nopouoicr peropo-
rrrtlv 5ro0evti.rv prerdAAu.rv, 6nog o oi511pog, prnopei pi-
oo ovriSpooqg Fenton vo oXrlporioer ro ro(rrtlrepo
(OH )ut. [lp6rerror yro €Eorp€rKd 5poorr16 r6v nou ei-
vor 5uvor6v vo npoKoAaoer rurroprrq roroorpo<pq p€-
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ou-r unepolei6crrorlg rtrjv ArnrSft,r.rv r(l.)v KUrrcrprKtirv pep-
ppovd.rv. p€our o6povonoiqoqg orlpcrvnKdv ev([r;'rt,rv
ror npulreivdrv rov rurrdptrrv, ontr-rg enioqg ror ror6nrv
ovrrSpooeog p€ rcr Kurroxpdrporo rns ovoTTv€uorrrqg
qAtoou d rororepporroporj ru-rv oAioetuv rou DNA
rou nupqvo""'""'-'. Eivqr o5reurpivrorn pixpl olypqg q

oupperoXrl ev6g erdorou on6 roug npoovoQep0ivre5
pqXovropoug orrlv KcrroorpoQR rtr-rv rurrdpu.rv qnd

HrOr.
H npooOdrq 1,10 qorvov0poAivqg orq roAAripyero

ruv rurroptr.rv orqpi(eror orrlv un60eoq drr q ro[116-
rqro on6 HrO, oQeiAeror ev pEper orov oXqporrop6
OH' pe roroA[rrq 5roOev€g piroAAo. H nopo5oXq drr
oro DNA rou nupdvo undpXer Fe. o onoiog nrOovti.rg

nupo6orei rqv ovri5poon oxqpqropori OH , o5dyqoe
ornv XpnorLronoirloq rqg 1 ,1 O QorvovOpolivqg q onoio
pnAordper ro Sro0evq ;rtroAAo ror 5ev enrrp€ner rqv
oupperoxfl roug o€ ovrrSpdoerg Fenton3s'3s. H noporfl-
pqoq 6rr q npoo0flrq rqg 1 ,10 <porvovOpoAivqg peiooe
oqpovrrro rqv Kurrqporo{rx6rqro on6 HrO2 toXUpo-
norei rqv un60eoq rou oxnpqropo[, OH orov nupdvo
pe reArrq roroAq(q rov KoroK€pporrop6 rou DNA Kor

rq A0oq ruv rurrdpu-rv Kcn oupQulvei pe ovdAov€S no-
porrlpqoerg nponyoup€vt,tv epeuvqrcUv3s'3e.

H oupperoXd dtrAov ovrr6pdoetrrv ornv Koroorpo-
Qq rov rurrdpu.rv, 6nu.rg n.X. Aioq rurv rurroprrdrv
pepppovtirv A6yui unepo(eiStuoqg rcov ArnrSiu-rv, nqpo-
ptver ovrrreipevo neporrtpo ipeuvog. To piXpr rdlpo
npoSpopo onoTeAtoporo rqg Xprloqg prropivqg E oov
ovflo{€r5urrKoi nopdyovrq o€ enineSo <urroprrqg
pepBpovqg eivor evOopuvrrrd (nprv on6 rrlv ivop(q
rov nerpopdruiv onqrreiror endrooq rurv rurrdpulv pe

prropivq E). H npoorore urrrrl rqg 5pdoq oov ovrro(er-
5u-rrrro0 ono5iSeror ornv nqp€1.ln65roq rqg o{ei5r-lroqg
ru.rv Arnr5icr-rv rnS K urropr Krl g pep ppdvq ga3'aa.

An6 ro nro ev6roQtpovro onoreAEoporo rulv rT€rpcr-

pdru.rv ourdrv €ivor q nopordpqoq 6rr ro unepXeiAropo
ono QAeypovtirSq rcurropo (;rovon[rpqvo, ouSerep6qr-
Ao), oorei npoorcrr€urrrrl Spdoq orqv KurroporoErK6-
rqro on6 ro H2O2. H nopordpqoq ourq €Xer ovoQep-
Oei ror oro nopeA06v oe in vivo nerpdporo, 6nou r1

nopouoio rov noAu;ropQonupqvov tl€iuro€ orlpovrKd
rrlv rv€upovrrq BAdprl o€ n€tpcrpor6(u.ro nou eiXov
npoqyou;.rEvurg erreOei oe o(erSurrrro0g nopdyovreg56.
AvoAoye5 eivqr ror or noporqprqo€rS rtrrv Hoidal et al,
ror Toth et al,a5'46 nepi rurropo[poorooios avovl
HrOr, pe rqv evordAo(r1 dOrrru.rv epuOptirv qtpooQot-
pirrlv oe onopovu.rOtvreg nveipov€S TT€rpopqro(drulv fl
oe roAArEpyereg evSo0qArordv xurrdpu.lv on6 oprqpio
Bo6s.

H e(flyr1oq rou flpoorcrreurrxo0 ouro0 pqXovropo[r

eivor oooQdg. H eppqveio rou orqpi(eror oe uno0ioerg
pe pdo4 rrg noporqpqo€r5 Kqr ro nerpdporo nou qQo-
poJv rqv <puoronoOoAoyio rt-rv @AevuovoStirv rurrd-
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puiv Kctr ru.lv o6€l5u;rlKdv pl(dlv27'4s'5o'

Eivor yvuror6 6rr ro noAupopQon0pqvo eivqt ro

ror' eEoxnv rurropq rqg QAeypovqg nou 5roOirouv

,,pr..oArt,*o iv(u1-to8'a8'ot *o, ;'qxouropo[rg nqpqYu'r-

yflg ro(rrtirv pr(drv o{uy6vou50 p€oo rruv onoiruv e[o-

orotv rqv Aerroupyio rq5 QoyoxurrdpooqS Kctl oup-

perixouv orq 5ro6rrooio rqg QAeypovrlst' "''
'EXer enioq5 ono5erX0ei orr ro QAeypovdl5q rurropo

5 rq0lrouv ovrto{er5ort rd ev(u ;rr rd ouord;roro (yAou -

roOerdvrl, roroAdoq, 5ropourdoq unepo(er5iou)' nou

Spouv npoorqr€urlro oe ev5eX6pevq ourorsrclorpo-

On rous on6 rrg, ev5oyeveiS o(erSorrriS pi(e5 nou nopd-

yovrot qn6 ro iSro rq rOrropo 11 onetreuOeptrtvovrqt

orov e(tlrrurrdpro Xti-lpo on6 ro Qoyood'rporo ru-rv i5l-

u-rv rurrdpu-rv (pqyovropoi ouronpooroolqs)'0'41'42' A-

voAoyeg €ivql Kol or noporqpdo€lg Trou oQopotv ro e-

pu0por[rrrqpoa5. :e rpd peAertirv ixer 5ei(er 6rt ro e pu-

0po orpooQoipro SloOirouv ovrro(er5orrro05 pnxqvl-

olroirg (yAouro0er6vq), nou €xouv rq 5uvor6rnrq vq

5pouv npooror€urlrd €vovrt rrlg -KurroplKnS BAqBnS

nou nporoAeiror on6 ro HrOrou'ou4''

H eppqveio rou [inxovlopoir rqg KurrqpoTlpooro-

oiog nou nporinret on6 rrlv eni5pooq un<pretpivou

noAupopqonupqvurv./povonupdvu'rv tXer noAtrtg' er5o-

Xig nou ouvSiovrot p€ rous nrOovoug pqXovropotg

rurroporo[tr6rqrog on6 H202'

Edv 0eurprl0ei 6rr q opXrrd pAdBrl ouppoivet orqv

rurroprrrl pepppdvq eivqr nr0qv6 q oneAeu0Epuloq o-

vrroEetsturtrdrv ev(uprtrrv qn6 ro noAupopQontpqvo

r-,.x. yAorroe.,orqSto, vo epnoSl(er tqv e[€trr(q rr]s o-

E.ibrons rurv ArnlSiu.rv rt,rv KUrroplKti'rv pepppovtiv E-

'iv 
n BIdBn oQopd orov iluprlvo rurv rurrdpurv (roro-

repl.rorrop6g DNA), eivor Suvqr6v q oneAeuOEptr;oq

nptr.rreivtirv nou nepr€Xouv oi5qpo qno rq noAuptopQo-

nupqvos, fl on6 ro epuOpd nou untorqoov unorovtrfl

Auoq rord rq Sro5rrooio 5roXtrrproprou ru-rv rurroputv'

vo perortvei rov r6no oyqporropo[t OH-' orov €E'urKUr-

rdpro Xti-rpo. Miq dr\An nr0ovrl eEnVqon rqs Kurrqpo-

npoorooio5 on6 ro unepreiprevo ruv noAutJopQonupq-

vov eivor q npooQopd evepyeiog uno rrlv popQq rou

ATP n NADH, nou ntOovov vo ouvreAei orqv Srordprl-

oq rng roopponiog t6vrov ptoul rurv peprBpovtlv rcr'tv

rurrdptlv ;.-re onoriAeopo rnv eEqoQdAron rqg Aet-

roupyrxdrqtqs ruiv rurrdpr'uv nopd rrlv nr0qvn BAdBq

ru-rv lreprppovti.rv. AvqAoyq eivor Kol n €ppnveio rqg

5rorqpqoqg rq5 Aerroupyrrdrqrog rov evSorurropitrtv

nporeoou-rv (npopdOero ATP) orqv nepinrooq nou q

npoorooio oqopd rqv e(ooQoAroq rqg Aerroupviqs

rt-rv evSorurropitrtv porpopopit'rv' [lop6potog pq-

Xovropdg iXel ovrXveu0ei orq epu0pd orpoo<poipro""

itrios n A[oq rurv epuOptirv orpooQorpdrv nrOovulq

oneAeu0epdv€l ro ovrto(et5urtrd iv(upo rou fl€-

prixovror oe ourdou'ou'47o, rql TIou o€ ouvtpyero pe

roug q5q unoplovreg ovrto(et5tlrtroug prlXovropoirS

nNEYMONTe(tyog4o,T\ttos5o9'OrtdBptog-AexEttqptosl992

rtr.rv entOqtrroxurv rurrdpu.rvis ouvreAoiv orqv eAoxr-

oronoirloq rnS BAqBnS on6 rqv enrppo5uv6p€vrl KUr-

roporo[rx6rqro Trou npoxoAei ro H2O2'

Eivor-npoQovEg 6rr q 5reurpivqoq rr15 orprpo[rg

oupperolqg ev65 erdorou on6 roug npoovoQep0Evreg

pqxouopoJg orqv Sro6lrooio rrlg Kurroponpoorqoiqg

1rco(.,., ro u unepxerAio;roros ruv notru popQonu pfl vt'lv/ -

povonupflvt.rv eivqt oooQng ror nl0ovci'rg epneprfXet rot

oAAeg eppqveieg,. To oiyoupo eivot 6rt snotreirqt n€pol-

riptl €peuvo yro rq SloooQrtvqoq rou lTporqr€urrro[l

p6Aou rtriv QAeypovu-r5ti'rv rurrdpu'rv rqrd rn Srq5rro-

oio rqg $AeYPovqS.
To ouprnepdoporo nou nporunrouv ono ro n€lpd-

poro Trou 5re(flX0r1oov, ndvrore U€ rrlv enrQiAo[q rqg

in vitro uneponAo0or€uorl5 rov ouv0qrtlv elvot:

1 ) H ir0eoq rou qvonv€uortroJ ouorqporog' oe o-

(er6tlrrroug ITopoYovr€S on6 ro neprpdAAov' nupo5o-

iei rrlv €vop(q oerpdg qtruorSur0v ovrt5pdoetov nou

ouveli(ouv ror perd rqv onopdxpuvon rou noOoyovou

qrriou rqr oSqyotv oe pAdBq ru'rv enrOqAroxtirv rurrq-

purv Kot roro ouvtXelq Kol rou ovclrry€uorlKoi'r enr0q-

Aiou.
2) Or pqXovropoi rurroporo(rrorqrog on6 roug o-

(e rStrlrrro0g TTqpqYovr€S eivqr 5uvor6v vo ovqoroAotlv

tte rn XoprlVqoq ovrro[er5ortrtilv pEourv' nou eivot eire

ev(u1.rixd ouorq;roro eire nopoyovr€S Tlou 6po0v npo-

oror€urlKq oroug ntOovoug oroxoug Spqons rrrlv o['e r-

Surrrd.rv Pr(drv.
3) H nopouoio ru-rv Qoyorurrdpulv orov rono rnq

QAeypovflS, nAqv rrlg Aerroupyio5 rqg Qoyorurrdptrt-

oq5 *o, enlteAotv, rot q onoio pEotrr rtr'lv npu-rreotrurt-

rti.rvev(0ptrlvnporoAeirorrrrlBldBrl'e(ooQoAi(et
rqt rdnoto npoorooio oro rurropo rou ovoflv€uorl-

roi enr0qAiou rq5 onoiog o pqXovrop6g nopop€vet o-

vrtreipevo nePorrEPur tPeuvog'
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Cytotoxicity and cytoprotection of
respiratory epithelium after exposure to H, O,

A. RrcopouLou'', REBECCA aRscorvt'. KAREN BRowN', p. arnnRrcs'

SUMMARY
The aim of the present study was to investigate in vitro the mechanisms of cytotoxicity

of the environmental oxidants to the cells of the human respiratory epithelium.
The experimental model was a cell culture of human tracheal epithelial cells, confluent

in a monolayer and labelled with 51Cr. The oxidative factor was H2O2 which was added to
the cells for t hour. The supernatant was absorbed and the 51Cr concentration was mea-
sured as an index of direct cytotoxicity. The cells were then incubated in an H2O2 - free
culture media for 8 hours and rneasurement of the u'Cr in the supernatant and in the cell
pellet was done to show delayed cytotoxicity. ln an HrO, concentration of 3 mM the di-
rect cytotoxicity at one hour was not statistically, different than that of controls whereas
at 8 hours this difference was statistically significant (p. ( O.OO5). Multiple washing of
the cells after aspiration of H2O2 did not reduce cytotoxicity significantly, whereas the
addition of the enzyme catalase, as well as 1.1O phenanthroline reduced the delayed cy-
totoxicity considerably in comparison to controls (p. < O.05) respectively. The addition of
neutrophils and monocytes in the cell culture significantly reduced the H20, toxicity (p. (
o.oo5).

In conclusion the addition of HrO, to the cell culture triggers a series of chain reactions
resulting in cell destruction which might be inhibited by adding antioxidant factor (enzy-
matic or non-enzymatic). Another conclusion is that the addition of supernatant derived
from inflammatory cells has a protective role against H20, toxicity.

PNEUMON (1 992) 4: 233-242

Introduction epithelium, which is used as a cytotoxicity target of
various oxidative factors. The aim of this study is to

The present study concerns the in vitro descrip- examine the pathophysiological mechanisms
tion of the cell toxicity mechanism which results through which the various environmental factors
from the action of environmental oxidative factors exert their cytotoxicity and in addition to study how
on the cells of the respiratory epithelium. The exper- this toxic action could be halted.

imental model is a cell culture of human respiratory
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ln recent years the increase in environmental pol-
lution triggered extensive epidemiological and func-
tional studies related to the action of various envir-
onmental toxins in the respiratory systemt. The pro-
gress of these studies created a high priority need
for research at a cell level2 and for research into
how this damage could be prevented. lt is well
known that environmental conditions such as io-
nized radiation, atmospheric pollution and smoking
trigger the creation of oxygen free radicals which in
turn exert their action on the cells of the respiratory
epithelium3'o. The chemical impact of these actions
on the lungs is expressed either directly, such as
mucosal irritation or as delayed reactions which
happen 6-8 hours after inhaling the irritant, such as
inflammation, oedema and cell exfolliation5'''. Neu-
trophils and monocytes are inflammatory cells en-
countered in the respiratory system of healthy sub-
jects or patients after exposure to harmful factors
such as smokingo or exposure to ozoneT. Up to now
their role in inflammationll was thought to be

through their participation in fagocytosiss, secretion
of proteolytic enzymese and oxidative radicalsl0.
However, the exact "damaging or benef icial" partic-
ipation in the whole process of inflammation has
not been fully elucated. ln the model of respiratory
epithelial cell culture used in this study we tried to
recreate in vitro conditions similar to environmental
conditions in order to study: a) cytotoxicity resulting
f rom the action of oxygen free radica.ls on,the respi-
ratory epithelium, in these experiments we used
HrO, as a toxic oxidative agent, b) ways of halting
the oxygen free radical cytotoxicity, and finally c) to
f urther study and elucidate the role of the inf lamma-
tory cells (neutrophils and monocytes) in the in-
f lammation.

Material and Methods

MATERIALS

F-12-6X: Nutritional juice Ham's (Gibco) enriched
withl2'16'24: insulin 12 pg/ml, Collaborative Re-

search), cholera toxin (10 nglml, Sigma), endothe-
lial cells growth factor (3,75 pg/ml, Collaborative
Research), epidermal cells growth factor (12,5
ng/ml, Collaborative Research), a combination of
antibiotics - antif ungal Gibco (Pen-Strep-Fungizone,
1 ml/1OO ml).

OCM: Nutritional juice, CMRL 1066 (Gibco) en-
riched with'2'14: L-glutamine (2 mM, Gibco) hydro-
cortizone (0.1 pg,/ml, Collaborative Research), bi-
carbonate (2 mg/Ll and a combination of antibiotic-
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s-antifungal Gibco (Pen-Strep-Fungizone, 1 mll1OO
ml).

FBS: Fetal bovine serum (Gibco), containing 20%
catalase (Sigma)-Gentamycin (Gibco)-Erythrocin B

(Sigma), 1,1 O phenantroline (Sigma).
PAG: Pipes 1O.76%o Sigma) + Albumin (0.003%) +

d-Glucose (O.1%) + distilled HzO.

METHODS

1. a) Tissue sampling

The basic model of experiments described is hu-
man respiratory epithelium culturett''u'uo. The
source of these epithelial cells was tracheal micro-
segments f rom recent postmortems (( 12 hours
from subjects not suffering from respiratory dis-
ease). After sampling the tissues were placed in L-

15 solution, for preservation in 4 0C before the
procedure of cell shedding (4-12 hours).

b) Cell collection for culture

Cell shedding. counting and culture was per-
formed according to the methods described by Wu
et all2 and Lecher and Moira LaVeckl3. Trachea re-
mained at 4oC br 16-24 hours in 2Oml of F-12-6X
solution with 0.1% pronase and gentamycin in a

concentration of 5O pg,/ml. Following this the
epithelial cells were disconnected with violent ejec-
tions using a 3ml syringe (F-12-6X solution with
20% FBS for pronase inactivatione). All procedures
were performed under strict conditions, the cells
collecred in 20 ml F-12-6x solution with 2O% FBS

and were centrif uged at 1200 rpm for 8 minutes at
21 oC. The supernatant was then discarded and the
remaining cells were again put into 2O ml F-12-6X
and FBS and were again centrifuged under the
same conditions as described above. The supernat-
ant was discarded and in the remaining cells 12 ml
of F-12-6X was added, stirred lightly and from the
solution an aliquot was taken for cell counting,
which was performed by using a special hemocy-
tometer and excluding the dead cells. The latter was
achieved by adding a special dye (erythrocin) which
is rejected by live cells. Epithelial cells isolated from
each trachea piece varied approximentely from 2-12
million. Cells were then plated in culture f lasks with
a density of 2-3 million cells/15 cm'. One week la-
ter the cells became confluent to the bottom of the
f lask and were ready for passage to 24-well plates.
Removal procedure was as follows: lnitially the cul-
ture fluid was discharged and the cells were ex-
posed to O. 1%. Trypsin solution - 1 mM EDTA in
phosphate buffer solution for 1 minute" Trypsin was
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then aspirated and discarded. Another 3 ml Trypsin
EDTA solution was added and the cells were then
suspended in F-12-6X solution and centrifuged af
1O0O rmp for 8 minutes. The supernatant was dis_
carded and the cells were again washed in F_12_6X
and FBS solution, centrifuged and the supernatant
again discarded. The cells were the put into nutri_
tional fluid-and plated in 24-wll plates (concentra_
tions of 108 cells / 12 mls). After approximately 7
days the cells created a monolayer which was re-
quired for the experiments. (Fig. 1).

Pict. 1: Cell culture, from human trachea, creating a mono-
layer flat epithelium.

2. a) Neutrophil monocyte isolation from peripheral
blood

This was done according to the method of Warner
et al. ln detail, blood was drawn from a peripheral
vein and put into a solution of 0.8 cc EDTA (0.1 M)
and 25 cc N,/S 0,9% (per 1O cc blood). Then 35 ml of
blood + EDTA + N,/S were put in Percoll (concentra-
tions of 1,079 or 1,080) and were centrifuged at
1250 rpm for 5 minutes. The cells were separated in
layers with mononuclear cells on top and neutro-
phils at the bottom. The neutrophils were then ga-
thered and the red blood cells were destroyed using
hypotonic solutions. The neutrophils were again
centrif uged and were washed twice in calcium free
2XPAG. This was followed by suspension of the
cells in OCM and cell counting by a haemocytome-
ter. lt was estimated that 106-206 neutrophils were
isolated per 1O ml of blood.

b) Preparation of supernatant of neutrophils,/mono-
cYtes

To do this, neutrophils or monocytes were sus-
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pended in OCM solution in a concentration oI 2 X
1o6/ml of solution and incubated at 37oC for 1

hourlu. After incubation cells were centrif uged for g
minutes at 1200 rpm and dropped to the bottom of
the test tube. The supernatant was very carefully
collected and stored at -200C for future use.

3) Test of 151 Cr1 liberation as a marker of respiratory
epithel i u m cytotoxicity

This was performed according to the method of
Sirnon55. All reactionary agents used were first
heated to 37oC and then 0.25 ml u'Cr 

1O.2b mCilml)
were diluted in 1O mt OCM. Then 200 pt (5 pCi) of
this solution was added to each 24-well dish where
monolayer epithelia had developed. Then the dishes
were incubated in 5% CO, atmosphere for 30 min-
utes at 37oC and following this were washed 4
times with CMRL which was used as a control (Fig.
2). After this 51Cr was counted in the supernatant
and OCM (1 ml,zwell) was counted in the cells,
which remained in incubation for a further 8 hours
after which the supernatant was drawn off and 51Ci

was again counted. NH4OH (1 ml,zwell) was added
in the cells which destroys the remaining cells. The
whole procedure of cell labelling with 51Cr cell expo-
sure to H20, and the cytotoxicity,/cytoprotection es-
timation are shown diagramatically in Fig. 1 .

4. Cytoprotection tests for epithelial ceils

A. MECHANICAL: After the suction of HrO, the
cells are washed 3 times with OCM solution (1

ml,/well), to measure any residual H2O2 in delayed
cytotoxicity of epithelial cells. Cytotoxicity was esti-
mated by the 51Cr method (n = 5).

B. ENZYMATIC: ln monolayer epithelial cell cul-
ture H202 was added in concentrations of 1-1OO ml
and incubated for t hour. The enzyme catalase was
added in a final concentration of 12OO l.U,/ml either
during the incubation with H2O2 suction or during
the 8 hour incubation. Cytotoxicity inhibition mea-
surement was done by the 51Cr method.

C. NON ENZYMATIC: The exploration of participa-
tion of Fenton reaction (OH. creation with metal as a
catalyst) in cytotoxicity from HrO, was achieved by
adding 1,10 phenanthroline in a concentration of
O.4 mM. Cytotoxicity,/cytoprotection were again
checked with the 51Cr liberation method (n=4).

5. Effect of neutrophil,/monocyte supernatant in cy-
totoxicity from HrO2

The cells were exposed to 3 mM HrO, as already

l
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SUP 1H

METHODS: Cytotoxicity assay

Label HTE with 51Cr

5 ttCi/200 pl Medium 2lwell

Incubate 3O', 37oC

Wash X4 with Medium 3, lml/well

to remove extracellular "C,

Medium 2 Hydrogen peroxide

* catalase or phenanthroline
I

ItncuUate 1. hour, 37oC

I
Aspirate: 'SUP 1H'

o/o ACUTE TOXICITY:

SUPIH+SUP8H+RESIDUAL

Medium 2 Catalase PMN or MONO-derived

supernatant

hours,3ToCIncubate 8

USUP 8H' o/o LATENT TOXICITY:

SUP IH + SUP 8H

lM NH4OH

Incubate 30 minutes

,RESIDUAL''

SUP lH + SUP 8H + SUP RESIDUAL

Fig. 1: Schematic representation of the experimental procedure of the cell culture exposure to H2O2and also of the cytotoxicity in-
hibition procedure after adding cytoprotective factors (see text-Methods)
Medium 2: OCM
Medium 3: CRML
Sup: Polymorph or monocyte supernatant.

I
Aspirate:

I
Add lml

I
Aspirate:
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described, for t hour at 370C. HrO2 was then aspi-
rated and u'Cr counted in a y-counler. The cells
were then incubated for 8 hours at 370C after ad-
ding the neutrophil,/monocyte supernatant or OCM
solution which was used as a control. Cytotoxicity,/-
cytoprotection were estimated again by countingu'Cr in the cell supernatant aspirated after 8 hours
and simultaneous counting of 51Cr which was liber-
ated from the final cell lysis with NHaOH.

6. Statistica I Ana lysis

All experiments were performed in duplicate. Sta-
tistical analysis was done by using special software
(Statview 512-). For comparison of the results of
dose,/effectiveness analysis of variance (ANOVA)
was used. Simple comparison was made by using
the two tail paired t test.

Results

A) CYTOTOXICITY TESTS

Epithelial cell exposure to H2O2 leads to direct cell
damage which in known as direct cytotoxicity and
is measured by direct u'Cr concentration in the
drawn of supernatant after incubating the cells with
H2O2 for t hour. ln figure 2 the curve of dose (mM
HrOr) - results (% specific cytotoxicity) after expos-
ing the cells to HrO, is shown. The same figure also

E Acute, t hour

O Latent, 1*8 hours
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shows the same curve 8 hours after removing H2O2

and incubating the cells only in culture medium. lt is
shown that cell destruction continues after H2O2
removal and this is known as delayed cytotoxicity
(n=5). Figure 3 shows the time (h) - result (% specific
cytotoxicity) curve after H2O2 removal. Epithelial
cells labelled with utCr were incubated with 3 mM
HrO, for t hour. The H2O2 was then removed and
the cells incubated with nutritional media free of
H2O2, for the time intervals shown in the figure.
There were four experiments for each time interval.

v
o
o

v

v
LO

tLt

s

80
60
40
20

0

048t2
'Opeq petri rqv enc6oo4 pe

Hzoz

Fig. 3: Time-response curve of epithelial cell exposure to
H2O2. Cytotoxicity is measured at time intervals, after H2O2
removal, as shown in the diagram.

B) CYTOPROTECTION TESTS

MECHANICAL: Curve 4 shows the effect of multi-
ple cell washing on H2O2 cytotoxicity. After incubat-
ing the cells for one hour with 3 mM of HrO, the lat-
ter is sucked and the cells are washed with HrO,
free solution. The cells are then incubated for 8
hours and cytotoxicity is measured by the u'Cr me-
thod. Cells labelled with 51Cr, exposed to H2O2 but
not washed with OCM, were used as controls. The
comparison of delayed cytotoxicity in the two groups
of cells by ANOVA showed no statistically signifi-
cant differences.

ENZYMATIC: Figure 5 shows the results after ad-
ding the antioxidant enzyme catalase in delayed cy-
totoxicity from H2O2. Epithelial cells labelled with
u'Cr were incubated with HrO, in concentrations of
1-10 mM for t hour. Cells exposed only to OCM
were used as controls. The exposure of cells to both
catalase and HrOz blocked delayed cytotoxicity

100

80

60

40

20

0
-20

0 0.1 0.3 1 .0 3.0 1 0.0

Hydrogen Peroxide Dose (mM)

Fig. 2: Dose-response curve from cell exposure to H2O2. Re-
sults are expressed as both direct (after t hour) or delayed (af-
ter I hours from H2O2 removal) cytotoxicity.
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Fig. 4: Effect of cell multiple washing after H2O2 removal, on

delayed H202 toxicitY.
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Fig. 6: Effect of 1,10 phenanthroline addition to cell culture

on delayed H2O2 cYtotoxicitY

ticipation or not of OH (Fenton reaction) in delayed

cytotoxicity (Fig. 5). The result of the comparison

was statistically significant, only after exposing the

cells to 5 mM H2O2 (P = 0'05, two tail paired t test, n

= 4\.

C) MODIFIED CYTOTOXICITY UNDER THE INFLUENCE OF

NEUTROPHIL/MONOCYTE SUPERNATANT

Human respiratory epithelial cells labelled with
u'Cr. *ere exposed to 3 mM H2O2 for t hour' The

HrO, was removed and the incubation continued for

8 hours, after adding the neutrophil./monocyte su-

pernatant, whereas cells incubated with OCM were

used as controls (n = 5). The results are seen in Fig-

ure 7 which shows that the addition of monocyte

supernatant caused statistically significant reduc-

tion of delayed cytotoxicity from HrO2 (P < 0 OO5)'

Neutrophil supernatant had a similar effect (p (
0.005).

Discussion

The respiratory system is continually exposed to

the effect of environmental toxic factors which act

destructively on respiratory epithelial cells' The ma-

jority of these toxins trigger oxidative mechanisms

which result in the development of permanent lung
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Fig. 5: Effect of enzyme catalase {rom H202 delayed cytotoxic-

ity. Tfre diagram shows the cytotoxicity results: a) without

catalase, b) incubation with H2O2 and catalase (co-inc )and c)

catalase addition after removing H2O2 (post-inc )'

60

40

20

(ANOVA, P < O.OO1, n = 6). Catalase addition after

removing H2O2 did not show a significant reduction

of cytotoxicity (ANOVA P = NS, n = 6)'

NON-ENZYMATIC: The addition of 1,10 phenan-

throline, which binds Fe, is made to explore the par-

OCM 1mM 3mM 10mM

80
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Fig' 7: Alteration of H2o2 delayed cytotoxitity from inflammatory cell supernatant addition in the cell culture.
NONO sup: monocyte supernatant
PMN sup: polymorph supernatant.
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damage, such as respiratory fibrosis, emphysema,
chronic bronchitis and cancer'8.1e2o.21 .

Ozone (O.), nitrogen dloxide (NOz), sulphur dioxide
(SO2), aromatic multicyclic carbohydrate, smoking
and the products of engine combustion are the main
atmospheric polluters on which research is now_
days concentrated. However, despite extensive re_
search concerning the consequences of atmospher_
ic pollution on the lung some questions remain con_
cerning: a) the cascade of biochemical reactions
which starts with exposure to these toxic factors, b)
the final product of this cascade through which the
damage is channelled, c) the toxic mechanisms at
cellular level and d) clarification of the participation
of inflammatory factors of the site where oxidative
radicals act.

The experiments described consist of a simple in
vitro prototype of the toxic action of oxidative factors
on human respiratory cell culture. The culture was
achieved according to the methods described by Wu.
Moira and LeVeckl2'13. Cytokeratin is a characteristic
component of epithelial cells which is absent from
other cells of mesenchymal origin such as fibrob_
lasts. The strong staining of culture cells with the
antibody against keratin proves the presence of typi_
cal epithelial cells in the culture, a fact which was
confirmed furthermore by examining these cells
under the electronic microscope where multiple,
typical morphological characteristics (tonofilaments
etc) were foundl2'25. Culture cells were exposed to
H2O2, which acted as an oxidative factor, for t hour.
It is of particular importance thal cell destruction
continued after Hr02 removal and multiple cell
washing, and reached a peak after 8 hours. The ob_
servations of Johnson and Ward on rats were sim_
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ilar. All these observations lead to the conclusion
that epithelial cells are not able to metabolise H2O2,
even after lts removal, despite the fact that epithe_
lial cells possess antioxidative defence mecha-
nisms3o. This fact also strengthens the hypothesis
that H2O2 action on the cells is direct, but triggers a
reaction cascade with intermediate products; toxic
radicals suctr as OH. or Or'","-, which result in
cell destruction. The exact mechanism of HrO, toxic
action is still unclear, but it is most probably a mul-
tiple action on cell membrane lipids, cytoplasmatic
organelles and nuclear DNA. lt is known that HrO,
is able to react with metals, such as Fe and through
the Fenton reaction to create toxic radical OH.53. lt is
possible that this extremely powerful radical can
cause cellular destruction and DNA damage3u.36.37.
The addition of 1,10 phenanthroline to cell culture is
based on the hypothesis that HrO, toxic action is
due partially at least to OH. creation with Fe as a ca_
talyst. The view that nuclear DNA contains Fe,
which most probably triggers the reaction resulting
in OH creation, led to the use of 1.'l O phenanthro-
line which blocks Fe and does not permit its partici-
pation in Fenton's reactions38,3'. The observation
that the addition of 1,10 phenenthroline signif icant_
ly reduces the HrO, cytotoxicity strengthens the hy_
pothesis of OH creation in the nucleus which re-
sults in DNA destruction and cell lysis. This agrees
with other similar observations of previous re_
searchers38'tt. The participation of other reactions in
cell destruction, such as membrane lysis because of
Iipid hyperoxidation, requires further research. pre-
liminary research up to now, implicating vitamin E
as an antioxidant factor has given very encouraging
results in preventing the oxidation of cell membrane
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,. ,43.44ilpros
The most important observation from our study is

that the inflammatory cells (neutrophils, monocytes)
supernatant had a protective action against H2O2 cy-
totoxicity. This observation has been referred to in
the past in in vivo experiments, where the poly-
morph presence significantly reduced lung damage
in experimental animals which had previously been
exposed to oxidative factorsa5'46'uu. The interpretation
of this protective mechanism is unclear so far. The
working explanation is based on experiments con-
cerning the pathophysiology of inflammatory cells
and oxidative radicals2Tot'ut. Polymorphs are known
to be the main inflammatory cells possessing pro-
teolytic enrymest'ot'ae and mechanisms producing
toxic, oxygen free radicals50, through which they ex-
ert the phagocytosis function and also participate in
the inflammation processu''u'. lt has also been
shown that inflammatory cells posess antioxidant
enzymatic systems (glutathione, catalase and su-
peroxide dismutase) which act protectively against
endogenous oxidative radicals, which are produced
either from cells themselves or liberated in the ex-
tracellular space from cell phagocytosis (autoprotec-

. 4042tion mechanisms-"-'. Similar observations have
been made as far as red blood cells are con-

,45.46.47cerneo
The explanation of the cytoprotection mechanisrn

which is produced from the polymorph,/monocyte
supernatant action, includes many versions con-
nected with possible mechanisms concerning HzOz

cytotoxicity. lf if is considered that the initial damage
is based on the cell membrane, then it is possible
that the liberation of antioxidant enzymes from the
polymorphs such as glutathione3o, halts the pro-
gress of cell membrane lipid oxidation. lf the dam-
age concerns the cell nucieus (DNA destruction), it
is possible that Fe containing protein liberation from
polymorphss, or from red blood cells which have suf -

fered a hypotonic lysis during the cell separation
process move the OH' creation site to the extracellu-
lar space. The energy supply in the form of either
ATP or NADH. is another possible explanation of cy-
toprotection f rom polymorph supernatant, which
probably plays a role in the conservation of ion bal-
ance through cell membranes which resuits in cell
viability despite cell membrane damage. A similar
mechanism has been detected in red blood cells57.
Finally, red blood cell lysis liberates oxidant en-
zymes which are contained withinas a7 and which in
collaboration with the already existing antioxidant
mechanisms in epithelial cells58, contribute to dam-
age minimisation from delayed HrO, cytotoxicity.

ln summary the conclusions which can be derived
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from our experiments, bearing in mind the in vitro
simplification are as follows:

1) The respiratory system's exposure to environ-
mental oxidative factors triggers a cascade of reac-
tions which continue after removal of the toxic fac-
tor and lead to damage firstly, of the epithelial cells
and finally of the respiratory epithelium.

2) Cytotoxicity mechanisms from oxidative factors
may be inhibited by supplying antioxidant media,
which are either enzymatic systems or factors act-
ing protectively at possible targets of oxidative radi-
cal action.

3) lnflammatory cell pressure at the site of in-
flammation, except for the phagocytosis function,
secures a degree of respiratory epithelial cell protec-
tion. However, the mechanisms of this protection
remain unclear and require further research.
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AvenapK€td rou qvqoroAio rqs aAcpa-l rrpurreoons
(al -Pl qvendprceta)

I,A. NYXPO:

NEPIAH'YH
H ovendpxero rou ovqoroAEq r4g AA<po1 nporedorlg (o1-PD) eivor pro rAqpovoprrrl

5roropo14, nou XqpqKr4pi(eror qno EoAu XqUqAn ouyrevrpulorl rou ev(upou orov opo,
onulg enioqg ror on6 XqpnAn ovrrflpuJr€oAurrrrl Spoorrlprorrlro. H rordorooq ourq
ouvoSeierqr orro orroyevrl eninrtooq Xp6vrog Ano<pporrrrqg N6oou rov flveup6vov
(XAn) ror Ep<puorlporog.

H Sroropo;1r1 rou o1-Pl neprypdqeror nptrrrq ro 1963 qno roug Laurell rqr Eriksson2.
To 1964 o Eriksson €5er{e ro ouox€rrop6 rqg pe ro [lveupovr16 EpqrJro4trro3. Ener6q
orrg 5uo npoqyoipeveg epyooieg eiye peAerrl0ei q npurreoAurrrq Spoorqpr6rqro rqg
0pugiv4g ndvur oro rAdopo rurv q1-o<porprvtirv, o qvqoroA€og €yrve yvrrro169 oov dAqo-
1 ovrr0pugivq. Irqv npoyprorrr6rnrq n ouoiq ourfl ovoor€Aer rq 5pqon prog nAerdSog
npurreoAurrrtirv ev(ritrrurv Kqr Vrq ro tr6yo our6 eivqr otrlor6repog o 6pog ndA0ql ovo-
crroA€og npurredo4g (o1 -PD),.

Iflpepo neproodrepq qrrd 75 oAArlAro e;1ouv ovoroAu<p0ei ror ro{rvopqOei. Or rrinor Z
rqr "NULL, rord rupro A6yo ouvo6e0ovror on6 eAdrroon Kor qnouoiq ovrioror;1o rou
o1-Pl orrg ouyrevrpoo€r5 rou oporj ror ouo;1eri(ovrqr p€ nptirrprl ror Bopeio ep<pdvroq
TIv€upovr Kou ep<puoqporog.

l-1oAA€g Oeponeurrreg npoonoOereg e;1ouv yiver pre oroxo rrlv qroKcrrooroo4 4 rqv
ovooroAq rou €UQuo4trrorog. Or ouylpoveg rdoer5 o<popouv orqv Oeponeiq unoxqrd-
orqons pe ovOprirnero q ovoouv6eduoopEvo o1-Pl, lopqyoOprevo ev5oqAeBitrrg n p€
oepo(oA. MElpr oqprepo, nop' 6Ao nou opqor€p€S or p€Oo6or lop4yrloetrg onoroOr-
orouv o€ rKqvoTrorqtrxd enineSq rrS ouyK€vrprrroerg rou q1-Pl r6qo orov opo ooo rqr
oro BpoyloruqreAr5r16 frnAupro, 6ev Eler onoSer;1Oei ov ;.reoonpoOeopo Kqr UoKpo-
np60eopo elouv euepyerrrd onoreAEoporo.
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fevrre6 IlA4poqopieg

H ovendprero rou ovooroAto rqg AAQoI npr,rr€o-
oqg (o i -PD) e ivor pro r<Aqpovo;rrr<q 6roropoXq, nou

Xopor<rqpi(eror ono noAu yopr;Aq ouyr€vrpLr-rorl rou

Ae{erq r<,\er6ro.

AnQcr 1 ilpur€oorl, ovenopre rcl, nve upovrr<o epQuoqpcr

ev(u;rou orov opo, onu.rg eniorlg Kor ono Xopqtrq ovrr-
npuureoAurrril Spoorqprorqro. H roroorooq ourq ou-
voSe0eror ond orroyevf eninrooq Xpovrog AnoQpo-
rrn<dg Nooou rurv llveup6vtrtv (XAI-l) ror EpQuoqpo-
TOSl.

Noooropeio Nooqprorov Ori-rporog, N.A. E,\Ao6oq.
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H 5roropoX[ rou a1-Pl neprypd<prqre nptlro ro
1 963 ono roug Laurell ror Eriksson'. To 1 964 o Erik-
sson tder{e ro ouox€ropo rqg pe ro llveupovr16 Ep<p0-

onpo3. EnerSq orrg 5Jo npoqyo0;rcveg epyooieg eiXe
peAerq0ei q nporeotrurrrq 5poorqpr6rqro rrlg rpuqi-
vqg novu.r oro rAdopo ruv q1-oQorprvd.rv, o qvooroA-
iog tyrve yvu.ror6g oov dAqo-1 ovrrrpuqivq. Irqv
npoyporrxorqro q ouoio ourq ovoortAer rq 5pdor1
prog nierd6og npu.rreoAurxtirv ev(uptr-rv Kot vto ro ,\6yo
qur6 eivor ooor6repog o 6pog ndAoo-1 ovooroA€og
nprrrredong (a1-Pl)rl'4. Iro reipevo our6 0q ovoQE-
p€ror oov a1-Pl ror 11 ovenoprero oov a1-Pl ovendp-
K€IO.

O quoroAoyrx6g p6Aog rou a1-Pl

O a1-Pl neprypdqrqre npti.rro qn6 rov Schultze ror
ouv. oqv qIQql -3,5-yAuxonporeisqs. To ;.roproro Bo-
pog ourdg rqg yAuronpurreiSqg eivor 52kd ror ouvrord
pro onAq nor\unenrr5rrq oAuoi5o 394 oprvo[iurv XuJ-
pig evSropeooug Sr0errroug 5eopo0g, q onoio npt-rri-
ort.rg ouvriO€ror oro dnop ror 5<urepeuovrcrrg ono ro
povorJrropo Qoyorurropo''. To 9O% rq5 ovrinpour-
reo,\urrrdg 5poorqprorrlros orov op6 oXeri(erqt p€ ro
rAdopo rc,.rv o1 -ocporprvti.rv ror povo ro 1O% pe ro rr\d-
opo ruJV q25. Iro nAoopo rou ov0pdrnou ovryveuovror
rouAoXrorov 6 npu-rreiVeg nou Spouv oov ovrrnpttred-
oe5. 'OAeg po(i ouvrorouv ro 10% nepinou rrlS ouvo-
Arrdg npu-rre ivrls rou nAoo;rorog6o. O enrrporci.rv eivor o
a1-Pl pe ouyrevrptiro€r5 oro nAoo;ro nepinou 200
mgldl (212 + 32) oe QuoroAoyrro oropo, 60-199
mg/dl oe neprnrdloe rg peprrrlg ovenopre rog, ror prrpo-
r€p€g ono 60 mg,zdl oe poperd ovendpretos. IupQurvo
pe peAtreg, orrg onoieg Xpqorpronord0rlrov neproo6re-
po orprpeig pi0o5or, nroreieror oqpepo orr q ouyr€-
vrpuJon oro nAdopo eivqr 136 + 17.6 mg,/dl, ovri
rov 200 mgldl (212 + 32), nou eiXov ovoQepOel op-

xrrd7. O a1-Pl ovrxveueror xor oro ppoyxorurper\r5rro
ernAupo ru.rv QuoroAoyrrtilv oropc,.rv18. AvooroAeig
nptoredoerg p€ nqpoUor€g rSr6rqreg eivor nop6vr€S oro
n,\dopo 5ro<poptlv (riuov pero(0 rulv onolu.rv ror niOq-
ror, rvSrrd XorpiSro, BooerSd, rouvEr\rq ror opoupoior.

H oviXveuoq rou a1 -Pl enrruyXdverqr 16oo p€ rov
nooorrr6 npoo6roprop6 rou a1-Pl oro nAdopro pe o-
vooo5rdXuoq, 6oo rqr pe rq prirprloq rqg ovooro,\rr-

1 0.'r 1rq5 rrov6rrlrqs'""'. Ener5[ o a1-Pl eivqr Suvqr6v vo
o5povonoreiror Xtrrplg vo olAd(er ro ovoooAoyrrd rou
XopqKrnprorrrd, 11 5e0repn pi0oSoS eivor nro orpr-
BnS'. H qvoorqArKn rrov6rqro rou a1-Pl yro rqv
Opuqivq eivor nqvul ono 0.85 povd5eg vrq QuoroAoyr-
rd dropo. 0.4-085 yro evSrdpeoeE roroordo€ts, Kcu

rortrr on6 0.4 yro opo(uytirreg pe poperd ovendprero.
E( orriog rqg noz\t roAd enrpeportr.lprivqg entrdAurpqg,
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r5roirepo pero(u rqg npdrrqg Kot rn5 5e rJrepqg opd5oE,
eivor ovoyxoiog o Qorvorunr169 npooSropropr6g rou
npcr.rreoAurrro0 qvqoror\io. rour\dxrorov vrcr Trlv ovo-
yv6proq rrr.rv erepo(uyc,rrdrvu'o''' ".

Or npulreolurxoi ovooroAeig iXouv pro rovovrorrrrl
Aerroupyio pero{i nq{eog rqr rvrS6Auorls Kqt rrls qTr€-

Aeu0ipuloqg rr.rJv rrvqod)v. Mrq rrovonorqrrrrl noo6rq-
ro np€ner vq qneAeu0ep$rveror qn6 ro qnororirropo
yro vo ou5€r€ponoroavror ro rurAoQopo0vro npurre-
oAurrrd iv(upo ror iror vo npoAoppdverqr q rorrrrl
roroorpoQd'. O u1-Pl ovl5po rord rqv o(eio Qdoq
ror Qoiveror 6rr noi(er oqpovrrxo p6Ao oe roroordoerg
<pAeypovqg ldyo rrlg uqjnAns ouyrivrpurodg rou orov
e[cr-rrurropro Xdlpo, 6nou e,\eu0epti.rvovror rurroprxig
npurredoeg oqv ouv€nerq Oqvdrou q onororrrtiroeog
TUJV KoKKroKurrdpt tvT.

H ouyrEvrpuioq rou a1 -Pl orov op6 CX€t 6erX0ei vo
ou(dver p€r€yx€rprllKd, orq 6rdprero rqg eyrupoou-
vqg, riorepo on6 Xoprlyqoq ororpoySvu.rv, orq 5roprero
,\orpoyovtuv Kor tlq Aorpoyovrlrv <pAeypovtirv, 0orepo
on6 oopopo eyro0poro, iorepo on6 evSoQAipro ovrr-
ruQr16 eppoAroopo ror ri,\og ro rdnvlopo rol q €r0e-
oq oe uqq,\fg ouyrevrptitoer5 orovqg ovurydrvouv eni-
ons ro enineSo ouyrivrpurorlg rou a1 -Pl orov opd. Ie
dAeg rg npoqyoJpeveg roroordoerg or erepo(uytlreg
pnopouv vo nr\qordoouv ro enineSo rov <puoroAoyr-
rdv rrpdrv ror or o;ro(uydlreg ro ev5rdpeoo.

Iro npu.rreolurrrd iv(u;ro, q 5poorqpr6rqro rcr.rv o-
noitriv qvooriAr\eror on6 rov a1-PI, neprr\oprpdvovror q

ncryKp€crrrKn 0purUivn, lupoOpuqlivq, eAoorooq
r<or xoAAoyovdoq rov rorrrorurropu.rv, roAAoyovd-
oq 5epporog ror npulredoeg 6ro<popurv prKpoopvqvr-
o;rdrv. Enioqg €Xer ovrXveuOei BpoSeio ovri6poorl rou
a1-Pl oXerrro pe rrlv 5pdoq rurv ev([rpurv nAoopivrl,
0popBiv4 ror xoAArrpeivqT.

FeverrrEg nopoAAoy€g rou a1 -Pl

To yovi6ro rou a1-Pl eivqr no,\[ noAupopQr16 ror 70
nopoAloyig tXouv neprypoqeilT. O a1-Pl Xoporrqpi-
(eror on6 rov ovooror\Eo nporedons (PD), nou ppi-
oK€rqr oro xpu.rp6ou-rpo 142o. O rp6nog rlqpovoprrq5
peropiBooqg 5ev eivor 5uvqrov vo eppqveuOei orq pd-
o4 ev6g unoAorn6pevou Kot ev6g enrxporotvros yovt-
5iou, Srorr ro enine5o rou a1-Pl yro rou5 rpuoro,\oyr-
roug eivor 1OOY}, yro rous erepo(uydreg d qopeig 60%
Kor yrcr roug opo(uy6re9 2O%. Aurq q rorovopq eivor
oupBorq p€ rrlv 0eurplo Urcr5 ouroourporrrdg unoAor-
nopEvqg SroropoXilg pe 2 oupper€yovro yovl5ro, ex

rcrrv onoiutv ro €vq ouppdr\Aer rqrd 50% rol ro dAAo
yro ro 1O% nepinou rqg ouyrivrpr'Jons rou a1-Pl.
Iip<Purvo pe rq Oeurpio ourrl, dropo pe popero ove-
ndprero iXouv 2 yovlSro rou 1O% (opo(uVdreS). dpo
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prq ouvoArKn ouyKtvrpuJoq 1O + 10 = 2O%.dropo pe

evSordpeoq ovendpre ro Evo yoviSro 5O% rqr Evo 1O%
(erepo(uytbreg), dpo ;rro ouvoArrd ouyrivrptrroq 1O +

5O = 6O% riAog, ro <puoroAoyrrd dropo <puoroAoylrd
dropo 2 yovi5ro 50% (opo(uytlreg pe ro nroA6 yovi-
5ro,), dpo tXouv ouyrtvrprr,on 50 + 50 = 1OO% rou
a1-Pl orov op6'''t.

H ovoporoAoyio yro rov <forv6runo rou nPl ouor4-
pqros> Xprlorponor€i ypdpporo yto rov npoo5ropro;16
leXoprordrv rtnr;-rv. To ypdpporo opXrrd enrAtX0qxov
€ror 6ore vq ovrqvqrlotv rrlv qAerrpo<popqrrrq rrvrl-
rrr6rrlro: F = fast (roXrJ). M = medium (ptoo). S =
slow (opy6), 7 = unip Bpo5n.

O qorv6runos Pi" oveupioxeror oe noooor6 peyo-
Arirepo rou 90% rou nAqOuopo02o. Er5rr6repo, iXer

BpeOei oe nqvul on6 ro 9O% rou nAq0uopoi oro 'Oo-
Ao rqr oro Iqivr AoJrg, 88.4o/o orqv noArreio rqg N.
Yoprqg, 86.5% orq B. lpAov5io, 87o/o oro Mdvrpe-
ox21'22'23'24'25. O eorv6runog Pi orrlv op6(uyo rqrd-
oroorl M ouoXeri(eror ;.re Quoroloyl16 npooSroprop6
rou a1-Pl.

'EXouv 
BpeOei ror dAlo oAlrlAro xor ovopdorqrov

oov Pis, PiF, Pir, Pix, piP, piz. 'o^o eivor noAJ ond-
vro, rdoo orov op6(uyo, 600 Kcn orov erepo(uyo rino.
Irrg neproo6repeg Sqpoore u;r€ve5 oelpig or rupr6repeg
nopor\r\oyig npurreooti-rv eivqr or MS, MZ, FM, lM,
SS, SZ, ror ZZ rerpev6;reveg on6 6 iurg O.1o/o rou
nr\r1Ouopro[r1 ''''2'2o. Kotrlrepo eivor ro oAAqAro S pe 3-
4/o rq ro Z pe 1-2Yo orov nAq0uop6 rqg Eupti.rnq5 ror
rulv H.I1.A.38.

Pizz qorv6ruros Kqr Ilveupovrrr] v6oog

O qorvdrunog Piz iXer pro noAunenrrsrxd rop6rd
nopdporo ;re ereivq rou PiM, oAIo undpXer ovendprero
rou uSoroov0porrro[r ororXeiou rou olofuro0 o-

46 47
t€trr5 -" Kqr q onerproq r4g "pnAordp€rqt> oro qTroro-

. 47.20 , ,xUrropo-"-". H ovtrrpoAio, q onoio o5qyei orov eorv6-
runo Piz eivor perdAAo(q orq Oioq 342 pe ovrrrord-
orcroq rou yAouroprvrrorl o(€oS pre Auoivq. TeArrd q
nopoyoyq Kqt rl ovoorolrrrd onorer\eoprorrxdrqro rqg
Z-nporeiv4g 5ev enqped(erqr, ereivo nou enqped(eror
€ivqr rl Errproq rqg npu.rreivqg on6 ro qrrorortr-
rqpq oro nAdopo2o. Eivqr 5uvor6v vo ovrxveuOei oe
qnorrrig proqieg oov PAS-Oerrrd ocporptrd EyrAeroro
pfoo oro rurrop6nAoopo r"uv qnororurrdpu.rv. H Xq-
;rrrrl ovdAuorl onoxoA0nrer novreAq qnouoiq rou otq-

49
ArKOU OE€OS

Merd rrg epyooieg rou Mittmanuo *o, rou Feger-
hol51, or onoieg i6er[ov XopqAd enlne6o ovrrOpuqivqg
oe noooor6 ndvul qnd to 1Oo/o rurv npo€pxopivu.rv on6
rq p6pero, revrprr4 ror Surrrd Euptilnq. evtir 6Aor or l-
roArxqg roroyr.tryqg eiXov QuoroAoyr16 a1-Pl ror ;r6vo
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ro 2o/o rov Eppoiurv, rulv Me{rrovrrqg npo€Aeuorl5 Kot
rtov Motptriv nopouoio(ov ovenoprero, nrore0eror 6rr
ro no0oAoyr16 yovi5lo npoipyeror ond rq pdpero ror
revrprrq Euprirnq. Aurq 11 unoOeoq unoorqpi(€rot Kot

;.re SeSopEvo-d,\Aurv epyoor6v oro Iqrvr Aorjrg r<or rqv
KoArq6pvro22'52.

O <porvdrunog Pizz ouxvo ouvodeieror on6 npti.rrprl
ovdnru[q Bopir.r.rS nveupovrrou e|.rQuoqporog. Aur6g o
Qorvdrunog enioqg ouvoSetleror on6 enineSq ouyri-
vrpuons rou a1 -Pl orov opo XopqAdr€po rou 2O%, o-
nog enioqg ono perurpEvn ovlTTpor€oAurrrq Spoorq-
pr6rqro oe nopoproro enine6q26. 'Exer ovrxveuOei oe
pro ond rqOe l OOO pe 5OOO yevvqoerg qtilvru.rv2T'28. Ie
qoe€v€i5 ;.re rArvrrd 5reyvtloptvo epeuoqpo ctvovvrrr-
pi(eror oe noooor6 1 pe 1O% Kqt o€ orlpcrvrrrd uqql6-
r€po noooor6 oe qoOeveig rdrto rurv 45 erdrv, q orrr-
voypoQio Od-rporog rtov onoiurv nopouord(er rorovopd
rqg v6oou orrg Bdoerg rou nveipovs2s'2e'3o'32. or pizz

opo(uyti-rreg iXouv nr0ov6rqro 50 tng 80% vo ovqnra,-
{ouv n-ve-upovrx6 epeuoqpo ovd,\oyo pe 5rdeopeg ep-, 33.34
YOOr€S

H oupperoXfl rou ronviol.rqrog orqv enrSeivr.rroq rqg
roroorooqg eivor noAu roAd 0epefuulpEv4 ;re oprerig
epyooie5. H ovenoprerq rou a1-Pl ouvo5eu6pevq ono
ronvrol.ro Qipver ro dro;ro oro ytorpd p€ ouUnrurpcr-
roAoyio 5uonvoiog ror evSei[e lg on6epo(qg ruv tl€po-
ytrrytirv orqv rpirq ror rtroprq 5eroerio rr15 (rudg, evtir
or pn Kqnvrorig eivor Suvor6v vo prq (qrqoouv rorprrfl
Boi10-e_rg 9ldpn Kqr orrlv irrq 5e xoerio rqg (tur1g
rous35'36'37'38. Ie Sesoptvo on6 rq Iouqdio Kor rs
H.l-'l.A. opQ6repor dvdpeg ror yuvoireg pe ovenoprero
a1-Pl eiXov oqpovrrrd ;rerurprivo npoo6drr;ro enrprtir-
o€t,ts ouyKprrrrd pe rous pn ronvrorig3e'ao. :e 3g op-
pd.roroug trte Pizz q erdoro irnrooq rou FEV, ilrov 317
ml oroug ronvrorE5 rol 89 ml oroug pr; ronvror€5.

YndpXouv ev5ei{erg 6rr errd5 ono ro rdnvropo ror
dAAor nopdyovr€S, ot onoior oXeri(ovrqt p€ rq ptnov-
oq rou neprpdAAovrog, noi(ouv Evo ouoroorrro p6Ao
orqv npdrpq epQdvrorl epreuorl;rorog orous opp6-
oroug ouro0Stu. t. pro pelirq oe nor5rd pe <porvdru-
noug Pi, ZZ <st MZ ouv5uo(6prevq p< popeio ror ;li-
rpro ovendprero ovriororXo. 5ev Bp€Oqre oqpovrrrq
trnrcoorl rqg ouvofurqg nveuprovrrdg Aerroupyio5". :e
ovriOeoq p€ rq npoovo<pep6pevo unopXouv dAAeg ep-
yooieg, or onoi€S ovo<p€pouv epedvroq npoXtrrpqpEvqg
vooou oe pq ronvrore5ot nqr o€ nordrdaa.

llo0oAoyoovoroprxd ro ep<p0oqpo €ivot novAoprdr-
5eg ror ouvq0trlg, oAAd oXr ndvrore. evroni(eror oroug
rdro AoBotga5. Inrv0qpoypo<pqporo orpordoer-rrg
nveupovurv qvo5errv0ouv rrg nptirrpeg eprnAortg rurrv

nveup6vtrlv vo entou;rBoivouv orrg pdoerg rou nve0po-
vog. Aur6 ppioreror oe ovriOeoq p€ rnv rorovopd nou
noporrlpeiror oe PiMM qnoepqKrrKo0g ooOevei5, rov
onoitrtv ouvqOtorepo enqped(ovror or dvtr.t Aopoia.
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Ie prro oXerrro np6oQorq epe uvo 120 oo0evdrv pe

a1-Pl ovendpK€rcr Kcr <porvoruno Pizz ror o€ oupnrcrt-
poroAoyio e pQuodprorog, 1 19 drov Kourooiog QuAdg
ror 1 Moupog, 67 dv5peg r<or 33 yuvoireg, piorl qArrio

45 + 9 pe eupog 16-71, 7% p\ ronvroreg, 13Yo <o-
nvrorig ror 80% nptirqv ronvrorig. loropr16 eropoArlg

5uonvoiog pero{u rou 25 Kor rou 40 iroug qArriog, o-
rrrvoypoQio 0ti-rporog r<or onrv0qpoypoQqpo oepr-
o;.rou orlrorurons nopouoio(ov runrrd pAdpeg oro Kq-

rtirrepo nveupovrro ne5io. FEVl ror DLCO Spoporrro
prerrr.rpiveg Kor p€ nofui roXrirepoug puo|.rorjg erdorog
Er<nru.roqg, reArrd ;re nr0ov6rqro enrpltr.roqg oro 6O Xp6-
vro 1.rovo 16% ivqvrr rou 85% yro ro QuoroAoyrro o-
TOpq38.

MeA€reg o€ ooupnrulporrrd dropo pe poperd ouve-
ndprero rou a1-Pl ovE5er(ov qndlAerq rqg eAoorrrilg
nieoqg enovoQopdg rov nveup6vuJV Kqr ovororovol.ril
rrl5 porl5 oiporog, q onoio Xoporrrlpi(erqr qno qn6-
Ae ro rqg QuoroAoyrrdg r<fupdrurorlg rqg orpdrurorlg on6
rrg ropuQfg npog nS pdoerg. Iro ord5ro our6 or ooOe-
veig 6uvor6v vo epQovi(ouv un€pSrdrooq Xulpig ev5ei-
(e rg on6Qpo(qS ruJV oepoQoprrtv o6tlv, rouAqXrorov 6-
ntog perpriror p€ rs ouvi1Oer5 ;.re0o5ouga2'53'54.

llveupovrroi v6oor
<porv6runoug

ouv5uo(6p€v€S lr€ dAAoug

H oXerrro peydAq ouXvorqg Q-3%) erepo(uyurtilv
PiMz oroug Aeuro0g rtr-rv H.[1.A., npooeAr0er ro €v-

SroQipov rurv €nrorrlp6vurv yro 5uvor6rqro ouoXirr-
on5 p€ rrlv ouXv6rqro eninrt-roqg rqg XAI-1. IiprQtr-rvo

;re 6ro<popeg epyooicg 5ev <poiveror vo undpXer rdnoro
ouoXErroq pero[i rou Qorv6runou MZ ror rqg XAll.
nop' olo nou o€ pro epyooio pe erepo(uytilreg MZ,
ouyyeveig yvtr,rortirv opo(uyurrdv Pizz, Sqproupyneq-
rov un6voreg yro uqqAorepo rivSuvo oe o[ryrproq ;re

31.41ro o€rvpo €A€vxou

H ouyrtvrpc,.roq rou a1-Pl orov op6 rou oiporog oe

oropo ;re Qorv6runo SZ eivor 40-105 mg/dl ror erei-
vurv p€ SS 105-1 40 mg/dl. Or ouyrevrpr,roe rg ourtg,
nou Bpiorovror ev6rdpeoo ereivtrrv rtlv opo(uycr.rrdrv
ZZ rq rrg <puoroAoyrr€g, nr0ovoAoyouv peyoAur<po
r<iv6uvo vdoqoqg oe oX€or1 trre ro <puoroloyrrd dropo.
'Opo5 quro 5€v outrrpoiver npoy;rorrro. I-1oAu er\dXr-

oteg neprnrdoerg vdorloqg SZ EXouv n€prypoQ€i Kor

roppio SS. H e(qyqoq nr0ov6v vo BpioK€ror oro 6rr o
Z r[rnog rou a1-Pl unoAeineror orrlv npoorooio ruJV

nveu;rovcrrv on6 rqv eAooroOq ru-rv ou5erepoQiAu-rv yro
2 Adyoug: nooorrrti.rg unopX€r elorrcr.rpEvq ouyrt-
vrpuJon a1-Pl ror nororrrd;g fXer peropfvrl ovooroArr-
rcd Spoorqprorqro oe oXtoq ;re rov QuoroAoyrro M.
Avri0ero n A€rroupyrKfl 5poorqprorrlro rou rirnou S
eivor noponAfloro pe ereiv4 rou <puoroloyrroi a1-Pl
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ror eror noptXer Kqnoro npoorooio orous nv€ufrovr-
roug rorougl7.

'AAAeg yeverrrig nopoAAoytg rou a1-Pl, onog PI-
Mmalton ror PI-Mduatrte, eivqr noAu onqvres. O5n-
youv oe ovendprero pior-,-r rrlg pq <puoroAoyrrdg errpi-
o€urg rou a1 -Pl ono ro qnororurropo, onog ornv n€-
pinru-ror1 rou Pl-2. ApQdrepeg or ncprnrdroers nopou-
oro(ouv enine5q prxporepo rou 2Ook rov QuoroAoyr-
rd-lv8.

'Evog dr\Aog npoB.\rlporrrdg Qorv6runo5 a1-Pl eivor

o "Null,. Irqv nepinrtuoq ourfi 5ev <foiveror vo undp-
Xer npopAq;ro orrlv Errprorl rou ovooroAio on6 ro q-

noror0rropo, oAtrd fAAerq4 nopoyulyqg rou. Irrg ne-
prnrdroe rg qurtg ilpqKrKq 5€v ovrXve 0ovror iXvq a 1 -Pl.

O qorvorunog ou169 oXeri(eror pre pop0roro Kor npul-
rprlg eropoldg nve upovrro ep<prjoqpo. H SroQopd orqv
rArvt<11 e trovo rou oNull, on6 rov ZZ Qow6runo ioulg
o<peiAeror oro 6r or XopqAtg ouvK€vrp6oe'5rou PI-ZZ
nop€Xouv ronoro XopqAn npoorooio oroug nveupo-
V€58.

Avendprero rou a1 -Pl rqr elurnveupovrr€g evro-
nioerg

O Sharp r<or ouvepyoreg ro 196855 npdrror oveyvdr-
proqv rrlv ouoxtroq pero(u ovendprero5 rou a1-Pl
Kor nnororqOerdv. To o0v6po;ro nqpouorq(€rqr KU-

plu-rg oe ouv5uoopd p€ npuronoOq XoArr[ ripptrloq
r<or xp6vro evepyo qnorlrr5o56. loXupd ouoxtroq ax€r

FpeOei pero{u ovenoprerog rou a1-Pl rqr qnorirrSog
ru.rv veoyvrirv. Enioqg novAoprdr5eg €pQionpo ror rip-
ptrlon rou dnorog EXouv ppeOei ouyXp6vtrlg oe nor5rq

;re a1 -Pl ovenopreroaa.
Ie evqArreg fXer noporqpqOei rippuloq rou qnorog

oe ouv5uootrr6 pe nveupovrrd ep<p[roqpo ror qu[r1pfvr1

eninruloq qnortoporulv5e'60'61. To onoreAeoporo ouro
opu-rg 5ev eivor yevrrdrg onoS€Kro. YnopXer ovriAoyog o

onolog unoorrlpi(er 611 4 oiyXpovrl epQdvroq eivor o-
nAq oipnooq ror 6ev qnoreAei orrroAoyrrrl oytoqs6'62.

Oepore urr xi1 ovrr perrrrnr on rrl S ovend pxe rog rou
a1-Pl

'Yorepo ono rqv orrroAoyrrd ouoXtrroq rrls qv€-

ndprerog rou a1-Pl ror rqg epQovroqg nveupovrro0
ep<puoqporog noAAig 0eponeurrrtg Trpoonoe€r€S Ko-

roBAdOqrov vlo rrlv npoAqqq d rqv ovooroAq rrlg enr-

Seivooqg rou. Or npoondOereg ourtg poor(6vrouoov
orq Aoyrrd rrlg dpoqg rou qnoreAiopqros, 6r1Ao5r1 rou
epQuoqporog. p€ rrlv onorordorooq rrlg Aerroupyrrrlg
SroropoXqg, q onoio <poiveror orr ro nporoAei, 5nAo5n
pe onorordoroorl orov opd rou oiporog <puoroAoyr-



PNEUMON Number 4, Vol. 5, October - December 1992

xdrv enrni6cr.rv OuotoAoytKou ovooroAiq.
Or npdreg npoorde€t€S o<poporioov rqv Xopdyrloq

ovqBoArKdv orepoer5d.rv pre or6Xo rqv oi(qor1 rurv €-
nrniStrlv rou a1-Pl orov opo r@v nooXovrurv. Or npo-
ond0<re5 ourEg 5ev ono5<iX0qxov onoreAeoporrrEg63.

H nopevreprrq Xopqyqoq rero0oppivou ovOpdr-
nerou a1-Pl pe epSotrro5roieg d pqvroieg eyX[roerg, iXer
ono5erX0ei orr ovurptlver oqpovrlrd rq enineSd rou 16-
oo orov opo, 6nou enrruyXdvovror enine6q ndvtt ond
rov Oeopo0pevo ou56 npoQ0AoEqS rou TTv€upovrKoi
nopeyXuporog, o onolo5 rono0ereiror oro 8O mg/dl
pre perpqoerg rooo €pnoprrq5 eeoppoyqg63, 6oo ror
oro ppoyxoruqeArsrro irnAupo rov nool6vrurvuo'uu.

l-lp6o<poro Xopqyfl0qre pe oepo(oA ovOptlnerog, o-
ntug enioqg ror qvoouv5e6uo;rivog a1 -Pl pe onor€Ae-
opo rnv oqpovrrrq ot[noq rcr-rv enrn€5ulv rou oro
ppoyXoruq,reArSr16 irnAupo. H oi(qoq t<prooe rov
r€oocrpoKovronAooroop6 rtov enrniSrrrv oe 4 6peg pre-

rd rrlv Xoprlyqorl oe po(6A Kot rov nevronAqorq opb 24
t lpeg perd66'67.

Or ouvrordrpeveg 56oe rg eivqr 60 mg,/kgr otoporrroir
FopouS eQ' dno( ep5opo5roiutg, oe ev5oe,\ipro tvXu-
on.

H 0eponeio 5ev onooxonei Quorrd vo onororoorq-
o€r rlv rAqpovoprrd SroropoXd, oA,\d onorqOrorti.r-
vrqs rg ouyrevrpdlo€ts rou a1-Pl orq <puoroAoyrrd e-
nine5q oro oipo q oro nveup6vro rr.r.rv Bqpiurs nooX6-
vrurv, vo qvooreiAer d vo entppoSiver rrlv np6o5o rqg
xoroorpoQqE rou rv€uUovrroi nopeyXiprorog. MtXpt
odpepo q onorel<o;rorl16rqro rqg 0eponeio5 unoKcr-
roordoeu.rg, 16oo pe nopevreprrq 6oo rqr pe oepo(6r\
Xopnynoq, nopo;r€ver qvqn65€rKrrlu8. Arro eivor rq ru-
prorepo epcurdporo, ro onoio neprpivouv onovrqoq:
o) Enlppo6ivercrr npdyporr q errr6eivulon rou
TTv€upovrKo0 epquofporos; Kot p) Eivor eAe00ep4
oopoptilv rqp€v€py€trbv q nopevreplrd rl 5r' oe-
po(64 porpolp6vro lopqyqor'l rou al-PI: 11 pil-
nurg nopd r4v xdnoro nrOovrl enrppd6uvon rns €-

{EAr{ng rou rv€upovrroril eg<}uoflporog, E;1er oov
ouvi:nerq rqv oilqoq r4g vooqp6rnrqs (crt rng
0vqorp614rog;

YnopXouv rpio rouAdXrorov ovd,\oyo rArvrrd nopo-
Seiy;roro, rq onoio SeiXvouv 6rr q eeoppoyrl vEurv o-
vqn65€rKruv Oeponerdlv pnopei vo Urlv eivor ovonore-
Aeo;rorrrig 11 or6po ror vo eivor <nrBAopeig.
1. H ;.re,\irq CAST6e t6erle 6rr, 5[ro 0er.r.rpqrrxd nolAq

unooX6pevo ovrroppuOprrd edpporo (4 evrorviSrl
ror q <pArrorvi5q) rorooriAAovrq rqv l-lpdrrpq Kor-
Arorq Irjonooq, reArrd eilov oov onoriAeopro rqv
qiErlon rqg 0vqr6rqrqs ornv un6 Oeponeio o;rd5o.

2. H peAirq rq5 rAoqrppi6ls'0, iSerle 6rr, nop' 6Ao
nou q rAoQrppi5q epeituve rq enine5o rov Arnrdiurv
orov op6, n Xprloq r4g ouvo6eu6rov on6 uqqA6re-
pq 0vqr6rqro ornv un6 Oeponeio opd5o.
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3. H peAtrrl rns p€ Aroreroptvq Oerrrq flieoq Avo-
nvoqg (IPPB) rou E0vrroJ lvorrro0rou Yyeiog rtrlv
H.n.A.71, t5er(e orr q IPPB o€ orlvKpton npos rnv
0eponeio pe oe po(64 ve<peAonorrlrig, 5ev npoot<pe-
pe rovivo enrnp6o0ero nAeovtrrrlpo, 6ntr-rg eupti-
roro eOeutpeiro nprv rrlv epyooio.

Me qurd ro 5e5opivo, q npoooXfl, p€ rrlv onoio npi-
n€r vo onoQqoi(eror n Xoprlvnon rqg Oeponeiog ourrlg.
Kor rl ouornporrrfl noporoAorj0non rqg eqoppoyqg
rrls Kor rutv enrnrdtoetirg rqg ndvcr-r orrlv eliAr[q r4g v6-
oou. eivqr repooriog oq;rooiog yto rrlv ovdSer{q ru.rv
npoyprorrrtlv onoreAeopdrulv rng, nplv ourd rqroorei
Oepon<lo nptirrqg Vpopprls.

H oupporrrrl 0eponeio oupneprAoppdver peyiorrl

BpoyXoSrooroArl rd qyoyn, rop5ronveu povr rI unoorq -

pr(q, o(uyovoOeponeio eni uno(orpiog ev qpepio, ono-
<puyq ovonveuorrrd.rv trorp6[ecr.rv, onoQuyn txOeoqg oe
ronvo[5, enoyyeA;rorrrig ordveg ror otpro rqr oe dA-
Aeg epe0rorrrig ouoieg, xqr reArrd Srorond rou rqnvi-
oporos. H oupporrrrl Oeponeio ouvrordrqr rord qno-
Aurrl nporepordrqro ror q ou;tl.ropeurorl rou ooOevoug
pe ourq, onoreAei ivo Aiov oqprovrlro rprrdpro yto rnv
ero5oXfl rou o€ Evo np6ypo;.rpo Oeponeio5 onoKorct-
ordoeurg.

IuvunoAoyr(opivou rou yeyov6rog 6rr, ro r6orog
0eponeiog yro ivov dppu.roro 70 xrAdrv ov€pXeror oe
25OO SoAdpro Hvu.rpivtrrv fl oArrerdlv erqoiurgT2, yiveror
onoAurulg rorovoqrd q orlpooio rov A6yrltv rou G.L.
Snider oe tvq reAeurqio editorial rou Annals of l-
nternal Medicin nH rpixouoo enrrdluvon rns r€-
lvoAoyrrqg npo66ou orrlv lorprrq OErer qrous
yrorpo0g Kcrt rnv rorvroviq errovoAoppov6;.reveg
nporAqoerg: Fro roug yrorpo0g, 4 np6rAqo4 ei-
vor, ndrg vq €Oqpp6oouv dproro rrlv vEo r€XVo-
Aoyio' vrq rrlv rorvurviq, 11 np6rAqoq eivol, ndrg
vo nA4ptiioer yr' ouriv,.

BIBN IOTPAOIA

1. Fraser RG, Pare PGA, Pare PD, Fraser RS, Generaux
GP (editors): Alphal prorease inhibitor deficiency. Di-
agnosis of diseases of the chest. Vol #3. 3rd Edition.
WB Saudners Co, Phitadelphia, 1990. p. 2163.

2. Laurell CB. Eriksson S: The electrophoretic al-globulin
pattern oJ serum in a1-antitrypsin deficiency. Scand.
Clin. lnvest. 1963; 15:132.

3. Eriksson S: Pulmonary emphysema and a1-AT defi-
ciency. Acta Med. Scand. 1964;175:197.

4. Snider GL: Chronic Bronchitis and Emphysema. ln
Murray JF., Nadel JA: Text book of respiratory medic-
in. Vol 1. WB Saunders Co, Philadelphia, 1988, p.
1 069.

5. Lieberman J: Alpha 1 -antitrypsin def iciency. Med.
Clin. North. Am. 1973;57:691.



248

Heimburger N: lntroductory remarks. Proteinase inhi-
bition in human serum. ldentification, concentration,
chemical properties, enzymatic specificity. ln Mittman
C. (ed): Pulmonary Emphysema and Proteolysis. N.

York, Academic Press, 1972, p.325.
ldell S, Cohen HB: Alphal -antitrypsin deficiency. Clin.
Cehst Med. 1983; 4:359.
Cox DW, Levison H: Emphysema of early onset asso-
ciated with a complete deficiency of a1-Pl (null hom-
ozygotes). Am. Rev. Resp. Dis. 1988;137:371 .

Schultze HE, Heide M, Haupt H: Alphal-antitrypsin
aus humanserum. Klin. Wochenscher. 1962; 40:421 .

Talamo RC, Langley CE, Hylsop NE. Jr: A comparison
of functional and immunochemical measurements of
serum a'l -antitrypsin. ln Mittman C. (ed.): Pulmonary
Emphysema and Proteolysis. N. York, Academic
Press, 1 972, p. 167.
Laurer CB: Antigen-antibody crossed electrophoresis.
Anal. Biochem. 1965; 10:358.
Talamo RC, Langley CE, Levine BW et al: Genetic vs
quantitative analysis of serum alphal-antitrypsin. N.
Engl. J. Med. 1972; 287:1067.
Pierce JA: More on antitrypsin (editorial). N. Engl.
Med. 1972;287:1095.
lhring J, Kleinerman J, Rynbrandt DJ: Serum anti-
trypsin in animals: Studies of species variation, cdm-
ponents and the influence of certaln irritants. Am Rev
Respir Dis 1971; 103:377.
Laurer CB: Variation of the alphal -antitrypsin level of
plasma. ln Mittman C. (ed): N. York, Academic Press,
1972, p. 161.
Ashley MJ. Corey P, Chan-Yeung M et al: Smoking
dust exposure and serum alphal-antitrypsin. Am.
Rev. Respir. Dius. 1980; 121:783.
Ogushi F, Hubbard RC et al: Evaluation of the S-type
of a1-antitrypsin as an in vivo and in vitro inhibitor.
Am. Rev. Respir. Dis. 1988; 137:364.
Boudier C, Pelletier A et al: The functional activity of
a1-Pl in BAL fluids from healthy human smokers and
nonsmokers. Clin. Chim. Acta. 1983; 132:309.
Fagerhol MK: Genetics of Pi system. ln Mittman C.

(ed): Pulmonary Emphysema and Proteolysis. N. York,
Academic Press, 1972, p. 123.
Senior RM, Kuhn C: The pathogenesis of emphysema.
ln Fissman (ed)...

Fagerhol MK: Serum Pi types in Norwegians. Acta Pa-
thol. Microbiol. Scand. 1967;70:421 

"

Pierce JA, Eradio B, Dew TA: Antitrypsin phenotypes
in St. Louis. JAMA 1975; 231:609.
Webb DR, Hyde RW, Schwartz RH et al: Serum al-
phal -antitrypsin variants, prevalence and clinical spi-
rometry. Am. Rev. Respir. Dis. 1973; 108:9'l 8.
Cole RB, Nevin NC et al: Relation of a1-antitrypsin
phenotype to the performance of the pulmonary func-
tion test and to the prevalence of respiratory illness in
a working population. Thorax 1976;31:149.
Talamo RG, Thurlbeck WM: alphal-antitrypsin Pi

types in postmortem blood. Am. Rev. Perpir. Dis.
1975; 112:201.

nNEYMON Te}yog 4o, T61Log 5o9, OxrdBptog - AexipBprog 1992

26. Falk GA, Briscoe WA: alphal -antitrypsin deficiency in
chronic obstructive pulmonary disease. Am. lntern.
Med. 1970; 72:430.

27. Alper CA: Deficiency of a1-antitrypsin. Am. lntern.
Med. 1973; 78:298.

28. Buist AS, Adams BA et al: Pulmonary function in
young children, with a1-antitrypsin deficiency: Com-
parison with matched control subjects. Am. Rev. Re-
spir. Dis. 1980; 122:817.

29. James MC, Thomas GO: alphal-antitrypsin deficiency
and pulmonary emphyseman. Thorax. 1971; 26:652.

30. Leading article: Enzyme deficiency and emphysema.
Br. Med. J. 1971; 3:655.

31. Bruce RM, Cohen BH et al: Collaborative study to as-
sess risk of lung disease in PiMZ phenotype subject.
Am. Rev. Respir. Dis. 1984; 130:386.

32. Hunchisson DCS, Cook PJL et al: Pulmonary emphy-
sema and a1-antitrypsin deficiency. Br. Med. J. 1971;
1:689.

33. Leading article: a1-antitrypsin deficiency and liver
disease In childhood. Br. Med. J. 1973; 1:738.

34. Kueppers F, Black LF: a1-antitrypsin and its deficien-
cy. Am. Rev. Respir. Dis. 1974; 110:176.

35. Tobin MJ, Cook PJL, et al: a1-antitrypsin deficiency -

the clinical and physiological features of pulmonary
emphysema in subjects homozygous for Pi type Z - a

survey by the British Thoracic Association. Br. J. Dis.
Chest. 1 983;77:14.

36. Black LF, Kueppers F: a1-antitrypsin deficiency in
nonsmokers. Am. Rev. Respir. Dis. 1978; 117:42'l .

37. Janus ED, Phillips NT et al: Smoking lung function
and a1 -antitrypsin deficiency. Lanset. 1 985; 1:1 52.

38. Brandly ML, Paul LD et al: Clinical features and histo-
ry of the destructive lung disease associated with a1-
antitrypsin deficiency of adults with Pulmonary symp-
toms. Am. Rev. Respir. Dis. 1988; 138:327.

39. Larsson C: Natural history and life expectancy in se-
vere a1-antitrypsin deficiency. PiZ. Acta Med. Scand.
1978;204:345.

40. Buist AS, Van Fleet DL. Ross BB: A comparison of
conventional spirometric tests and the test of closing
volume in an emphysema screening centre. Am. Rev.
Respir. Dis. 1973; 1O7:735.

41. Mittman C: The PiMZ phenotype: ls it a significant risk
factor for the development of chronic obstructive lung
disease? Am. Rev. Respir. Dis. 1978; 118:649.

42. Eriksson S, Hedenstierna G, Soderholm B: Lung func-
tion in homozygous a1-antitrypsin deficiency: Me-
chanics and regional function in an asymptomatic
male. ln Mittman C. (ed): Pulmonary Emphysema and
Proteolysis. N. York, Academic Press, 1972, p. 25.

43. Mittman C, Lieberman J et al: Smoking and chronic
obstructive lung disease in a1-antitrypsin deficiency.
Chest 1974: 60:214.

44. Glaskow JFT, Lynch MJ et al: a1-antitrypsin delicien-
cy in association with both cirrhosis and chronic ob-
structive lung disease in two sibs. Am. J. Med. 1973;
54:1 81 .

45. Orell SR, Mazodier P: Pathological findings in a1-anti-

q

10

12

13.

14.

15

16.

17.

18.

19.

20.

21.

22.

23.

24-

25



PNEUMON Number 4, Vol. 5, October - December 1992

trypsin def iciency
Emphysema and
Press, 1972, p.69

ln Mittman C. (ed): Pulmonary
Proteolysis. N. York, Academic

46. Morse JO: a1-antitrypsin deficiency. N. Engl. Med.
'1978;279:1O45.

47. Jeppsson JO, Larsson C, Eriksson S: Characterization
of a1-antitrypsin in the inclusion bodies of the liver in
a 1 -antitrypsin def iciency. N. Engl. J. Med. 1 975;
293:376.

48. Lieberman J, Mittman C, Gordon HW: a1-antitrypsin
in the liver of patients with emphysema. Science.
1972;175-63.

49. Eriksson S, Larsson C: Purification and partial charac-
terization of PAS-positive inclusion bodies from the
liver in a1-antitrypsin deficiency. N. Engl. J. Med.
1975; 292:176.

50. Mittman C: Summary of symposium on pulmonary
emphysema and proteolysis. Am. Rev. Respir. Dis.
1972:1O5:43O.

51. Fagerhol MK: The incidence of a1-antitrypsin variants
in chronic obstructive pulmonary disease. ln Mittman
C. (ed): Pulmonary Emphysema and Proteolysis. N.
York, Academic Press, 1972, p. 51 .

52. Lieberman J, Gaidulis L. Roberts L: Racial distribution
of a1-antitrypsin variants among high school stu-
dents. Am. Rev. Respir. Dis. 1976; 1141194.

53. Levine BW, Talamo RC et al: Alteration in distribution
of pulmonary blood flow. Ann. lntrn. Med. 1971;
73:397.

54. Stevens PM, Hnilica VS et al: Pathophysiology of he-
reditary emphysema. Ann. lntern. Med. 1971; 74:672.

55. Sharp H, Freier E et al: A1-globulin deficiency in fa-
milial infantile liver disease. Pediatr. Res. 1968;
2:298.

56. Kueppers F, Dikson ER, Summerskill WHJ: Alphal-
antitrypsin phenotypes in chronic active liver disease
and primary biliary cirrhosis. Mayo Clin. Proc. 1976;
31:286.

57. Porter CA, Mowat AP et al: a1-antitrypsin deficiency
and neonetal hepatitis. Br. Med. J. 1972;3:435.

58. Sveger T: Liver disease in alphal -antitrypsin deficien-
cy detected by screening of 200000 infants. N. Entg.
J. Med. 1976;294:1316.

59. Sharp H, Freier MS: Familial cirrhosis. ln Mittman C.
(ed): Pulmonary Emphysema and Proteolysis. N. York,
Academic Press, 1972, p. 1O1 .

60. Berg NO, Eriksson S: Liver disease in adults with al-

249

phal-antitrypsin deficiency. N. Eng. J. Med. 1972;
287:1264.
Triger DR, Millward-Sadler GH et al: a1-antitrypsin
deficiency and liver disease in adults. O.J. Med. 1976;
45:351.
Morin T, Martin JP et al: Heterozygous a1-antitrypsin
deficiency and cirrhosis in adults. A fortuitous associ-
ation. Lanset. 1975; 'l :250.
Gaded JE, Crystal RC: a1-antirrypsin deficiency. ln
Stanburry JB et al Eds "The metabolic bases of inher-
ited diseases" McGraw Hill, N.Y., 1982; p. 1450-67.
Wewers MD et al: Replacement therapy for a1-anti-
trypsin deficiency associated with emphysema. N.
Engl. Med. 1987 ; 316:1 056-62.
Hubbard RC et al: Biochemical efficacy and safety of
monthly augmentation therapy for a1-antitrypsin de-
ficiency. JAMA 1988; 260:1259-64.
Hubbaerd RC et al: Recombinant DNA-produced a1-
antitrypsin administrated by aerosol augments lower
respiratory tract anti-neutrophil-elastase defenses in
individuals with a1-antitrypsin deficiency. J. Clin. ln-
vest. 1 989; 84:1349-54.
Hubbard RC et al: Anti-neutrophil-elastase defenses
of the lower respiratory tractin a1-antitrypsin defi-
ciency directly augmented with an aerozol of a1-anti-
trypsin. An. lntern. Med. 1989; 111:206-212.
Turino GM: Natural history and clinical management
of emphysema in patients with and without a1-anti-
trypsin inhibitor deficiency. Ann. N. Y. Acad. Sci.
1991;624:18-29.
The cardiac arrhythmia suppression trial (CAST) in-
vestigators. Preliminary report: effect of encainide
and flecainide on mortality in a randomized trial of ar-
rythmia suppression after myocardial. N. Engl. J.
Med. 1 989; 321 :406-412.
Report of the committee of the principal investigators.
WHO cooperative trial on primary prevention of
ischemic heart disease with clofibrate to lower serum
cholesterol: final mortality follow up. Lancet 1984;
2:6O0-604.
The intermittent positive pressure breathing trial
group. lntermittent positive pressure breathing ther-
apy of chronic obstructive pulmonary disease. Ann.
lntern. Med. 1983; 99:612-620.
Snider GL: Pulmonary disease in a1-antitrypsin defi-
ciency. An. lntern. Med. 1989; 1 1 1:957-959.

61

62.

63.

64.

65

66.

67

68.

69.

70.

11.

72.



Alpha-1 Protease inhibitor deficiency
(aI -Pl Deficiency)

I.A. LICHROS

SUMMARY
Alpha-1 Protease lnhibitor (a1-PD) deficiency is a hereditary disorder characterised by

very low serum concentration as well as low antiproteolytic activity and it is associated
with a high familial incidence of Chronic Obstructive Pulmonary Disease (COPD) and
emphysema.

The disorder of a1-Pl was first described by Laurell and Eriksson in 19632. ln 1964
Eriksson pointed out the association of a1-Pl deficiency with emphysemat. As they had
both used trypsin as the proteolytic enzyme and the antiproteolytic activity of the alpha-1
globulin fraction, the inhibitor became known as alpha-1 antitrypsin. ln fact this sub-
stance is capable of inhibiting a wide variety of proteolytic enzymes so the term alpha-1
protease inhibitor (al PD) or a1-antiprotease is more correct.

Today more than 7O alleles have been described and classified, mainly, the Z and
"NULL" type characterised by reduction or absence respectively of a1-Pl from the blood
serum and associated with early and severe emphysema.

Many therapeutic efforts have been made for the prevention or at least the retardation
of the development of emphysema. A recent trend is the augmentation therapy with hu-
man or recombitant a1-Pl with parenteral or aerosol administration. To date, despite the
fact that both means of administration restore to satisfactory levels the a1-Pl concentra-
tion in the plasma as well as the bronchoalveolar lavage fluid, the middle-and long-term
effectiveness, remains unproved.

PNEUMON (1 992) 4: 250-256

General lnformation

Alpha-1 Protease lnhibitor (al-PD deficiency is a

hereditary disorder characterised by very low serum
concentration as well as low antiproteolytic activity
and it is associated with a high familial incidence of
Chronic Obstructive Pulmonary Disease (COPD) and
emphysemal.

The disorder of a1-Pl was first described by Lau-
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rell and Eriksson in 19632. ln 1964 Eriksson pointed
out the association of a1-Pl deficiency with emphy-
semat. Because they had both used trypsin as the
proteolytic enzyme and the antiproteolytic activity of
the alpha-1 globulin fraction, the inhibitor became
known as alpha-1 antitrypsin. ln fact this substance
is capable of inhibiting a wide variety of proteolytic
enzymes so it is more correct to use the term alpha-
1 protease inhibitor (a1-PD or al-antiproteasel'4. ln
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this text we will refer to it as a1-Pl and to the def i-
ciency as a1-Pl deficiency.

The physiologic role of a1-protease inhbitor (a1-
PD)

a1-Pl was first described by Schultze et al as al-
phal-3,5-glycoproteine. The molecular weight of this
glycoprotein is 52 kd and it is a single polypeptide
chain of 394 amino acids without internal disul-
phide bonds that is synthesised primarily by the liver
and secondarily by the mononuclear phagocyteslT.
9Oo/o of the antiproteolytic activity in serum is asso-
ciated with the al globulin fraction and only 1O%
with the a2 globulins. Human plasma contains at
least six proteins that function as protease inhibi-
tors. Together they make up about the 1 O% of the
total plasma protein6. The predominant one is the
a1-Pl, with a serum concentration of about 2OO

mg/dl (212 + 32 mg/kll in normal subjects, 60-199
mg/dl in intermediate deficiency and less than 600
mg/dl in severe deficiency5. According to studies
with purif ied standards, instead ol 212 + 32 mg/dl
that was initially reported, the serum concentration
is now believed to be 136 + 17.6 mg/dl1 . The pro-
tein is present in the bronchoalveolar lavage fluid of
normal humans'8. Protease inhibitors with similar
properties are present in the plasma of various
animals including primates, guinea pigs, cattle, rab-
bits and rats.

Detection is possible both by measurement with
immunodiffusion of the amount of a1-Pl in the se-
rum and by determination of inhibitory capacitylo'11.
Because a1-Pl can be inactivated without changing
its immunological characteristics the latter is more
accuratel. The inhibitory capacity of a1-Pl for the se-
rum trypsin is more than 0.85 units for normal sub-
jects, 0.4-0.85 units for intermediate subjects sup-
posed to be heterozygotes and less than 0.4 units
for homozygotes with severe deficiency. As there is
a well-documented overlap particularly between the
two first groups. protease inhibitor (Pi) phenotyping
is necessary for the recognition of heterozygotes at
, .5 10'12 13
ICASI

Proteolytic inhibitors have a regulatory function in
the equilibrium between coagulation and fibrinolysis
and in the liberation of the kinins. A sufficient quan-
tity is required to be released from hepatocytes to
neutralised circulating Proteolytic enzyme and thus
prevent tissue damagel. a1-Pl is an acute phase
reactant and appears to play an important role in in-
f lammatory states, because of its very high concen-
tration in the extra vascular and extra cellular space.
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where cellular proteases are liberated during in-
flammation by the death or degranulation of the
gra n u locytesT.

The serum concentration of a1-Pl has been
shown to rise post-operatively, during pregnancy,
after oestrogen administration, during infectious or
not-infectious inflammations, in the presence of ma-
lignant diseases, after severe burns, following in-
travenous injection of typhoid vaccine, also smoking
and exposure to high dust concentrations elevate
the a1 -Pl sern concentrations'14'15'16. Heterozygotes
may approach the lower levels of normal values in
any of these circumstances and the homozygotes
the intermediate values.

Among the proteolytic enzymes whose activities
are inhibited by a1-Pl the following may be included:
pancreatic trypsin, chymotrypsin, elastase, granu-
locytic elastase and collagenase, collagenases
from synovia and the skin and proteases from
some micro-organisms. Slow interactions of a1-PI
have also been observed with plasmin, thrombin
and kallikreinT.

Genetic Variations of a1-Pl

The gene for a1-Pl is highly polymorphic and 70
variants have been describedlT. a1-Pl is specified by
the proteinase inhibitor (Pi) locus on chromosome
142o. The hereditary pattern is not possible to be ex-
plained on the base of one recessive and one domi-
nant gene, because the a1-Pl levels are lOOo/" lor
the normal, 60% Ior the heterozypotes or carriers
and 20% for the homozygotes. This distribution is
compatible with a theory of an autosomal recessive
disorder with two concomitant genes, one contribut-
ing about 5O% and the other about 1 0% of the a1 -Pl
concentration. According to this theory the subjects
with severe def iciency have two 10% genes (homoz-
ygotes) and so a total concentration of 1O + 1O =

2O%; the intermediate subjects have one 50% gene
and one 1O% (heterozygotes) so a 1O + 50 = 60%
concentration; and the normals have two 50%
genes and so a 5O + 5O = 1 OO% a1 -Pl serum con-
centration (homozygotes with the "good" gene11'1e.

A nomenclature for the phenotype "Pi system"
uses letters to specify individual types. The original
letters were chosen to ref lect electrophoretic mobili-
ty: t - fast; M = medium; S = slow; Z = ultra slow.

The phenotyp-e PiMM exists in greater than 90% of
the population2o. Particularly it has been found more
than 90% in the population of Oslo and St. Louis,
88.4% in N. York state, 86.5% in Nor. lreland and
87% in Montreal2l'22'2324'15. The PiM in its homozy-
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gous state is associated with normal quantitative
determination of a1 -Pl.

Other alleles have been found and designated Pis,
PiF, Pir, Pix, PiP, Piz. All of them are very rare both
in the homozygous or heterozygous forms. ln most
series the major anti protease variants reported
have been MS, MZ, FM, lM, SS, SZ andZZ, ranging
from 6 to less than O.1o/1'22'24. The most common is
the S allele 3 to 4% and the Z one 1 to 2% in Euro-
pean and USA populations3s.

Pizz Phenotypes and Lung Disease

The Piz genotype has a polypeptide core similar
the one in the PiM, but it is deficient in the carbohy-
drate component, sialic acida6'47, and its secretion is
blocked in hepatocyt.so'''o. The abnormality leading
to the Piz is a point mutation at position 342 with
coding for lysine instead of glutaminic acid. Eventu-
ally the production and the inhibitory effectiveness
of the Z protein are not affected, what is affected is
the secretion of the protein from the hepatocytes
into the plasma2o. lt can be detected in liver biop-
sies as periodic acid Schiff (PAS)-positive globular
inclusions in the cytoplasm of the hepatocytes. The
chemical analysis revealed a total absence of sialic

. ,49acro

Studies by Mittmanso and Fagerholsl showed low
antitrypsin levels in up to l Oo/o of subjects with a

northern, central or western European background,
whereas all the tested ltalians had normal a1-Pl and
only about 2Oo/o of Jews, Mexican Americans and
Blacks were deficient, so itt is believed that the ab-
normal gene derives from northern and central Eu-
ropean countries. Data of other studies in St. Louis22

and California52 support this hypothesis.
The phenotype Pizz is frequently accompanied by

the premature development of severe emphysema.
This phenotype is also associated with low levels of
a1-Pl serum concentration, a less than 2Oo/o of the
normal values, as well as a lowered serum anti pro-
tease activity at similar levels26. lt has been found in
every 1500 to 5OO live births2T'28. ln patients with
clinically diagnosed emphysema it is identified in 1

lo 1Oo/o and in a considerably higher percentage of
patients of less than 45 years of age whose chest
roentgenograms manifest a predominantly basal
distribution of d isease2s'2e'30'32. The Pizz homozygotes
have a 50% to 80% possibility of developing emphy-
sema according to various studies33'34.

The complicity of smoking in the aggravation of
the situation is very well established after several
studies. a1-Pl deficiency plus smoking bring the sub-
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jects to medical attention with symptoms of dyspnea
and evidence of airflow limitation in the third and
fourth decades of life, much earlier than the non-
smokers who may not seek medical assitance even
in their sixth decade35'36'37'38. ln data from Sweden
and USA in both men and women with a1-Pl defi-
ciency the smokers had a signif icantly lower life ex-
pectancy than non-smokerstt'oo. ln 69 patients with
Pizz the yearly decline in FEV., was 89 ml in non-
smokers and 317 ml in smokers.

There is evidence, that other factors apart from
smoking, related with air pollution, play a substan-
tial role in the premature development of emphy-
sema in these patients36. ln a study of paediatric pa-
tients with Pi phenotype ZZ and SZ associated with
severe and moderate a1-Pl deficiency respectively,
no gross impairment in overall pulmonary function
was found28. Despite this advanced disease has
been described in nonsmokerso3 and in childrenaa.

Pathologically the emphysema is invariably pana-
cinar and usually, but not always. in the lower
lobesa5. Perfusion scintiscans of the lungs show the
earliest involvement to occur at the lung bases. This
is in contrast to the pattern observed in PiMM COPD
patients in whom upper lobes are commonly affect-
ed4.

ln a recent survey oI 120 a1-Pl def iciency patients
and symptomatic emphysema in the USA with the
Pizz phenotype, 1 19 were Caucasian and 1 Black, 67
male and 33 female, mean age 45 + 9 with range
16-71, 7% non-smokers, 13% skokers, 80% ex
smokers, history of dyspnea onset between 25 and
40 years of age, chest x-ray and ventilation,/perfu-
sion studies typically showed abnormalities at the
lower zone, the FEV, and DLC. were dramatically re-
duced, with much faster annual rate of decline, and
f inally the expected survival was 16% and 60 year of
age instead 85% for normal persons".

Studies of asymptomatic individuals with severe
a1-Pl deficiency have revealed a loss of lung elastic
recoil and a redistribution of the blood flow charac-
terised by a loss of the normal perfusion gradient
from the epex to the base. At these stages the pa-
tients may show hyper inflation without evidence of
airway obstruction at least as measured at the rou-
tine methods42'53'54.

Lung disease associated with other phenotypes

The comparatively high percentage, 2 to 3%, of
the white population in the USA, of the heterozy-
gotes P|MZ attract the interest of scientists about
possible correlation with the frequency of COPD.
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According to several studies there seems to be no
association between the MZ phenotype and pulmo-
nary diseases, despite study of MZ-subjects, rela-
tives of known Pizz persons who seem to be at a

slightly higher risk than controls3''o'.
The a1-Pl serum concentration levels in subjects

with SZ phenotype is 4O to 105 mgldl and those
with SS 105 to 140 sm,/dl. These concentration
levels. which are between the normals and omozy-
gotes ZZ, presume a higher than normal risk for
emphysema. However this is not the casa. A very
few cases have been reported with the SZ and none
with the SS. The explanation in possibly found in
that the Z type is inferior to M for two reasons:
quantitatively there is a lower concentration of a1-
Pl, and qualitively it has a lesser inhibitory capacity.
ln contrast, the relative f unction of the S type is sim-
ilar with the M one, and so gives some protection to
the lung tissueslT.

Other genetic variants of a1-Pl, the Pi-Mmalton
and Pi-Mduarte, which is very rare and leads to de-
ficiency, have abnormal secretion from the hepato-
cytes similar to the ZZ type. ln both cases the serum
concentration is less than 20% of the normals.

Another type of deficiency allele, the "null" type,
does not appear to be caused by a lack of secretion,
but by a lack of production. ln these cases a1-Pl is
hardly detected in plasma. This situation is asso-
ciated with very severe, early onset emphysema,
perhaps because of the lack of some protection that
the low plasma concentration ol P|-ZZ type provide
the lung8.

A1 -PI deficiency and other diseases

The association between a1-Pl deficiency and liv-
er disease was first recognised by Sharp et al, in
196855. lt appears mainly in combination with prim-
ary biliary cirrhosis and chronic active hepatitis, also
panlobular emphysema and cirrhosis have been
found together in children with this abnormality44.
ln adult patients with a1-Pl deficiency, cirrhosis in
combination with emphysema and an increased in-
cidence of hepatoma have been foundut'u0'6t. How-
ever there are some contraindications which sug-
gest that the simultaneous presence does not indi-
cate a causal relationship but it is fortuitous5s'62.

Therapy of a1-Pl deficieny

The discovery of the association between the a1-
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Pl deficiency and the early onset of severe pulmo-
nary emphysema gave rise to manv therapeutic ef-
forts for the prevention or at least the retardation of
the development of emphysema, These efforts were
based on the logic of the removal of the undesired
result, i.e. emphysema, by the correction of the pos-
sible causing disorder, that is the restoration of the
a1-Pl concentration to normal levels.

lnitial attempts concerned the use of anabolic ste-
roids to raise the serum levels of a1-Pl. These
efforts were not proved effective.63

Parenteral augmentation therapy by weekly or
monthly infusions of partially purified human a1-Pl,
has been shown to raise serum concentration as
well as bronchoalveolar lavage at higher than 8O

mg,zdl levels, based on commercial standards63,
which appears to be the protective threshold for
Iung parenchyma.uo'uu uu

Recently, the administration of partial purified
human, as well as recombinant a1-Pl by aerosol has
been shown to raise significantly the levels of a1-Pl
in the bronchoalveolar lavage f luid. The rise was for-
ty fold over pre aerosol levels at fout hours and five
fold at twenty four hours.uu'u'

The recommended dose is 6O mglkg of body
weight in intravenous administration.

The goal of augmentation therapy is certainly not
the cure for hereditary deficiency, but the stopping
or the retardation of the propagation of the pulmo-
nary emphysema, by raising to normal levels the
concentration of a1-Pl in blood and lungs. To date,
the effectiveness of the augmentation therapy, par-

enteral or aerosolized, remain umproved6s. There
are two main questions to be answered: a. ls there
any real retardation of the progression of the des-
truction of lung tissue? b. ls long term augmenta-
tion therapy free of side effects or does it perhaps,
in spite of a possible initial reardation of the dete-
rioration, couse a higher incidence of morbidity
and mortality?

At least three recent clinical analogies show that
the application of new unproven therapy or technol-
ogy can be ineffective or even harmf ul:
1 . The cast study6e demonstrated that two theoreti-

cally very promising medications (encainide and
flecainide) abolished the ventricular premature
contractions, and they actually resulted in in-
creased mortality in the treatment group.

2. The clofibrate studyTo demonstrated that al-
though clofibrate resulted in a desired and hoped
for reduction in serum lipids, its use was asso-
ciated with a higher mortality in the treatment
group.

3. The National lnstitute of Health - lntermittent
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Positive Pressure Breathing study'' demonstrat-
ed no added benef it f rom IPPB compared to aero-
sol nebulizer therapy alone, as it had been widely
accepted prior to the study.

Considering all these, it is obvious, that the deci-
sion for augmentation therapy must be very cau-
tious. The observation and recording of its effect on
the illness itself, as well as on the whole health of
the patients, it is of great importance for the recog-
nition of the real therapeutic results. Until this kind
of data becomes available this treatment cannot be
considered a standard first line therapy.

The conventional therapy involves, treating the
airways obstruction with maximal bronchodilatory
therapy, cardiopulmonary conditioning, oxygen
therapy if resting hypoxemia is present, avoidance
of respiratory infections, avoidance of exposure to
smoke. occupational dusts and gases, and to other
irritant materials, and finally stopping smoking. The
ionventional therapy is highly recommended, and
the compliance of the patient is a very important cri-
terion for his entrance into an augmentation therapy
trial.

Taking into account a the fact that the cost of
augmentation therapy, for a seventy kilos patient is
about $25000 USD yearly the meaning of the words
of G.L. become absolutely clear. As Snider com-
ments in a recent editorial of the Annals of lnternal
Medicine "The current acceleration of technologi-
cal advances in medicine presents physicians and
society with repeated challenges. For physicians,
the challenge is how best to apply the new tech-
nology; for society, the challenge is how to pay
lor it"12.

REFERENCES

1. Fraser RG, Pare PGA, Pare PD, Fraser RS, Generaux
GP (editors): Alphal protease inhibitor def iciency. Di-
agnosis of diseases of the chest. Vol #3. 3rd Edition.
WB Saudners Co, Philadelphia, 1990, p.2163.

2. Laurell CB, Eriksson S: The electrophoretic al-globulin
pattern of serum in a1-antitrypsin deficiency. Scand.
Clin. lnvest. 1 963; 1 5:1 32.

3. Eriksson S: Pulmonary emphysema and a1-AT defi-
' ciency. Acta Med. Scand. 1964; 175:197.

4. Snider GL. Chronic Bronchitis and Emphysema. In

Murray JF., Nadel JA: Text book of respiratory medic-
in. Vol 1. WB Saunders Co, Philadelphia, 1988, p.

1 069.
5. Lieberman J: Alphal -antitrypsin deficiency. Med.

Clin. North Am. 1973; 57:691.
6. Heimburger N: lntroductory remarks. Proteinase inhi-

bition in human serum. ldentification, concentration,

nNEYMON Telyog 4o, T61tog 5og, Oxrtipprog - Aextppprog 1992

11

chemical properties, enzymatic specif icity. ln Mittman
C. (ed). Pulmonary Emphysema and Proteolysis. N.

York, Academrc Press, 1972, p. 325.
ldell S, Cohen HB' Alphal -antitrypsin deficiency Clin.
Cehst Med. 1 983; 4 359.
Cox DW, Levison H: Emphysema of early onset asso-
ciated with a complete def iciency of a'1 Pl (null hom-
ozygotes) Am Rev Resp. Dis 1988; 137.371.
Schultze HE, Heide M, Haupt H Alphal -antitrypsin
aus humanserum. Klin. Wochenscher. 1962; 40.42-7.

Talamo RC, Langley CE, Hylsop NE Jr. A comparison
of functional and immunochemical measurements of
serum a1 antitrypsin. ln Mittman C. (ed.). Pulmonary
Ernphysema and Proteolysis. N. Yorl<, Acadenric
Press, 1 972, p. 167
Laurer CB. Antigen antibody- crossed electrophoresis.
Anal Biochem '1 965; 10.358
Talamo RC, Langley CE, Levine BW et al. Genetrc vs
quantitative analysis of serum alphal -antitrypsin. N.

Engl J Med 1972; 2B-7.1061
Pierce JA: More on antitrypsin (editorial) N. Engl.
Med 1972;287 1095
lhring J, Kleinerman J, Rynbrandt DJ: Serum anti
trypsin in anrmais. Studies of species variation, com-
ponents and the inf luence of certain irritants. Am Rev

Respir Dis 19-11; 103.311
Laurer CB. Variation of the alphal -antitrypsin level of
plasma. ln Mittman C. (ed): N. York, Academic Press,
1972, p 161.
Ashley MJ, Corey P, Chan Yeung M et al. Smoking
dust exposure and serum alpha'l -antitrypsin. Am.
Rev. Respir. Dius 1980; 121 ]83
Ogushi F, Hubbard RC et al' Evaluation of the S'type
of a1-antitrypsin as an in vivo and in vitro inhibitor.
Am. Rev Respir Dis. 19BB; 131 .364
Boudier C, Pellelier A et al. The f unctional activity of
a1 Pl in BAL fluids from healthy human smokers and
nonsmokers. Clin. Chirn. Acta. 1983; '1 32.309.
Fagerhol MK. Genetics of Pi system. ln Mittman C.

(ed). Pulmonary Emphysema and Proteolysis. N. York,
Academic Press, 1972, p. 123.
Senior RM, Kuhn C. The pathogenesis of emphysema.
ln Fissman (ed) .

Fagerhol MK: Serum Pi types in Norwegians. Acta Pa-

thol Microbiol Scand. 1961 ; 1O 421

Pierce JA, Eradio B, Dew TA. Antitrypsin phenotypes
in St Louis JAMA 1975; 231 609
Webb DR, Hyde RW, Schwartz RH et al Serum al-
phal antitrypsin variants, prevalence and clinical spi
rometry Am Rev Respir Dis '1 973; 1OB 91B.

Cole RB, Nevrn NC et al, Relation of a1 antitrypsin
phenotype to the performance of the pulmonary func-
tion test and to the prevaience of respiratory illness rn
a working population. Thorax 1 976; 31 .149.
Talamo RG, Thurlbeck WM. alpha'1 -antitrypsin Pi

types in postmortem blood. Arn. Rev. Perpir. Dis.

19-75, 112201
Falk GA, Brrscoe WA. alpha'1 -antrtrypsin def iciency in

chronic obstructive pulmonary disease. Am. lntern.

9

10

12

13

14

15

16

1-7

18.

19.

20

21

22

23

24

25

zt)



2-7

28

PNEUMON Number 4, Vol. 5, October - December 1992

Med. 1970; 72:430.
Alper CA: Deficiency of a1-antitrypsin. Am. lntern.
Med. 1973; 78:298.
Buist AS, Adams BA et al: Pulmonary function in
young children, with a1-antitrypsin def iciency: Com-
parison with matched control subjects. Am. Rev. Re-
spir. Dis. 1980; 122:817.

29. James MC, Thomas GO: alphal-antitrypsin deficiency
and pulmonary emphyseman. Thorax. 1971 ; 26:652.

30. Leading article: Enzyme deficiency and emphysema.
Br. Med. J. 1971; 3:655.

31. Bruce RM, Cohen BH et al: Collaborative study to as-
sess risk of lung disease in PiMZ phenotype subject.
Am. Rev. Respir. Dis. 1984; 130:386.

32. Hunchisson DCS, Cook PJL et al: Pulmonary emphy-
sema and a1-antitrypsin deficiency. Br. Med. J.1971:
1:689

33. Leading article: a1-antitrypsin deficiency and liver
disease in childhood. Br. Med. J. 1973; 1 :738.

34. Kueppers F, Black LF: a1-antitrypsin and its deficien-
cy. Am. Rev. Respir. Dis.'l 974; 110:176.

35. Tobin MJ, Cook PJL, et al: a1-antitrypsin deficiency -

the clinical and physiological features of pulmonary
emphysema in subjects homozygous for Pi type Z - a

survey by the British Thoracic Association. Br. J. Dis.
Chest. 1 983;77:14.

36. Black LF, Kueppers F: a1-antitrypsin deficiency in
nonsmokers. Am. Rev. Respir. Dis. 1978; 117 421 .

37. Janus ED, Phillips NT et al: Smoking lung function
and a1-antitrypsin deficiency. Lanset. 1985; 1:152.

38. Brandly ML, Paul LD et al: Clinical features and histo-
ry of the destructive lung disease associated with a1-
antitrypsin def iciency of adults with Pulmonary symp-
toms. Am. Rev. Respir. Dis. 1988; 138:321 .

39. Larsson C: Natural history and life expectancy in se-
vere a1-antitrypsin deficiency. PiZ. Acta Med. Scand.
1978;204:345.

40. Buist AS, Van Fleet DL, Ross BB: A comparison of
conventional spirometric tests and the test of closing
volume in an emphysema screening centre. Am- Rev.
Respir. Dis. 'l 973; 107:735.

41. Mittman C: The PiMZ phenotype: ls it a significant risk
factor for the development of chronic obstructive lung
disease? Am. Rev. Respir. Dis. 1978; 1 18:649.

42. Eriksson S, Hedenstierna G, Soderholm B: Lung func-
tion in homozygous a1-antitrypsin deficiency: Me-
chanics and regional function in an asymptomatic
male. ln Mittman C. (ed): Pulmonary Emphysema and
Proteolysis. N. York, Academic Press, 1972, p. 25.

43. Mittman C, Lieberman J et al: Smoking and chronic
obstructive lung disease in a'l -antitrypsin deficiency.
Chest 1974; 60.214.

44. Glaskow JFT, Lynch MJ et al: a1 -antitrypsin def icien-
cy in association with both cirrhosis and chronic ob-
structive lung disease in two sibs. Am. J Med. 1973;
54:lBl.

45. Orell SR, Mazodier P: Pathological findings in a1-anti-
trypsin deficiency. ln Mittman C. (ed): Pulmonary
Emphysema and Proteolysis. N. York, Academic

Press, 1 972, p,69.
46. Morse JO: a1-antitrypsin deficiency. N. Engl. Med.

1978; 279:1O45.
47. Jeppsson JO, Larsson C, Eriksson S: Characterization

of a1-antitrypsin in the inclusion bodies of the liver in
a1-antitrypsin def iciency. N. Engl. J. Med. 1975;
293:376.

48. Lieberman J, Mittman C, Gordon HW: a1-antitrypsin
in the liver of patients with emphysema. Science.
1972;175-63.

49. Eriksson S, Larsson C: Purification and partial charac-
terization of PAS-positive inclusion bodies from the
liver in a1-antitrypsin deficiency. N. Engl. J. Med.
1975; 292:176.

50. Mittman C: Summary of symposium on pulmonary
emphysema and proteolysis. Am. Rev. Respir. Dis.

19-72: 105:430.
51 . Fagerhol MK: The incidence of a1-antitrypsin variants

in chronic obstructive pulmonary disease. ln Mittman
C. (ed): Pulmonary Emphysema and Proteolysis. N.

York, Academic Press, 1972, p. 51 .

52. Lieberman J, Gaidulis L. Roberts L: Racial distribution
of a'l -antitrypsin variants among high school stu-
dents. Am. Rev. Respir. Dis. 1976; 114:1194.

53. Levine BW, Talamo RC et al:Alteration in distribution
of pulmonary blood flow. Ann. lntrn. Med. 1971;
73:397.

54. Stevens PM, Hnilica VS et al: Pathophysiology of he-
reditary emphysema. Ann. lntern. Med. 1971 ;74:672.

55. Sharp H, Freier E et al: ,A1-globulin deficiency in fa-
milial infantile liver disease. Pediatr. Res. 1968;
2:298.

56. Kueppers F, Dikson ER, Summerskill WHJ: Alphal-
antitrypsin phenotypes in chronic active liver disease
and primary biliary cirrhosis. Mayo Clin. Proc. 1976;
31:286.

57. Porter CA, Mowat AP et al: a1-antitrypsin deficiency
and neonetal hepatitis. Br. Med. J. 1972; 3:435.

58. Sveger T: Liver disease in alphal -antitrypsin def icien-
cy detected by screening of 200000 infants. N. Entg.
J. Med. 1976;294:1316.

59. Sharp H, Freier MS: Familial cirrhosis. ln Mittman C.

(ed): Pulmonary Emphysema and Proteolysis. N. York,
Academic Press, 1972, p. 1O1 .

60. Berg NO, Eriksson S: Liver disease in adults with al-
phal-anlitrypsin deficiency. N. Eng. J. Med. 1972;

63.

287.1264.
Triger DR, Millward-Sadler GH et al: a1-antitrypsin
def iciency and liver disease in adults. O.J. Med. 1976;
45:351.
Morin T, Martin JP et al: Heterozygous a1-antitrypsin
def iciency and cirrhosis in adults. A fortuitous associ-
ation. Lanset. 1975; 1:25O.

Gaded JE, Crystal RC: a1-antitrypsin deficiency. ln
Stanburry JB et al Eds "The metabolic bases of inher-
ited diseases" McGraw Hill, N.Y., 1982; p. 1450-67.
Wewers MD et al: Replacement therapy for a1-anti-
trypsin deficiency associated with emphysema. N.

Engl. Med. 1987; 316:1O56-62.

61

62

C'4



256

65.

66.

Hubbard RC et al: Biochemical e{ficacy and safety of
monthly augmentation therapy for a'l -antitrypsin de-
ficiency. JAMA 19BB; 260:1 259-64.
Hubbaerd RC et al: Recombinant DNA-produced a1-
antitrypsin administrated by aerosol augments lower
respiratory tract anti-neutrophil-elastase defenses in
individuals with a1-antitrypsin deficiency. J. Clin. ln-
vest. 1 989; 84:1349-54.
Hubbard RC et al: Anti-neutrophil-elastase defenses
oJ the lower respiratory tractin a1-antitrypsin defi-
ciency directly augmented with an aerozol of a'l -anti-
trypsin. An. lntern. Med. 1989;111 206-212-
Turino GM: Natural history and clinical management
of emphysema in patients with and without a1-anti-
trypsin inhibitor deficiency. Ann. N. Y. Acad. Sci.
1991;62418-29.

1NEYMON Telyog 4o, Toltog 5og, Oxrdpptog - AexipBprog 1992

69. The cardiac arrhythmia suppression trial (CAST) in-
vestigators. Preliminary report: effect of encainide
and flecainid_e on mortality in a randomized trial of ar-
rythmia suppression after myocardial. N. Engl. J.
Med. 1 989; 321 :406-412.

70. Report of the committee of the principal investigators.
WHO cooperative trial on primary prevention of
ischemic heart disease with clofibrate to lower serum
cholesterol: final mortality follow up. Lancet 1984;
2:600-604.

71. The intermittent positive pressure breathing trial
group. lntermittent positive pressure breathing ther-
apy of chronic obstructive pulmonary disease. Ann.
lntern. Med. 1983; 99:612-620.

72. Snider GL: Pulmonary disease in a1-antitrypsin defi-
ciency. An. lntern. Med. 1989; 1 1 1:957-959.

67.

68



'Evtovry 60onvotq Kdt rTdpqyutyr t<69 FiXoS

NPEKATE: AO., NAKO: T.,
nAMnPOnOY^O::.

I-IAPA:KEYONOYNO: I., I-OPANITOY I-., BANAKH: K., NIKONONOYNO: 
'.,

loropr16

Fuvoirq qArriog 66 erdrv eroqXOq orq Movd6o Evro-
rrrqg Oeponeiog, A6ytu o(eiog ovonveuorrrqg ov<ndp-
rerog eni eSdqoug Xpoviog. Arootlr\qvtir0rlK€ Kqt riOqre
oe pqXovrrd unoorrlpr(q rqg ovonvorlg. H ooOevdg eiXe

erooXOei opXrrd o€ nv€upovoAoyrrd rArvrrq yrori no-
pouoiooe fvrovq 5uonvorq poOpo0 lV, pe nopoytr.ryr16

BqXo, nudr5q nr0eAo oprerd oe noo6rrlro ro0' 6Aq rq
5ropre ro rqg qptpog r<or nupero ptXpr 38oC Xulpig rppi-
rro q piyog. To ou;rnrti-r;roro eiXov opXioer 1O q;ripeg
npo rn5 erooyuryqg rrls oro voooropeio.

Zuvq)ercg xar rp|nog (wr1g: flvevpovio oe rlArrio 8
erdlv. kulAqroer5erropd npo nolAtirv erdrv. An6 1Oe-
riog dpXroe vo iXer 5uonvorq orqv r6nu.roq q onoio
npoo5e urrrd enr5e rv60qre. Yno(uyovorpio ono ro
1989 rou,\dxrorov. l-1po 2prlvou une pqXoypderlpo
ropSiog: Arorooq 5e(rou r6Anou ror rorAiog, ndXuvoq
rorXd.rporog 5e(rog rorAiog. Hnorrrig Sorrpooieg rord
6roorqporo enqpeoopEveg on6 3riog rouAdXrorov. Y-
neprlloypdQqpo dnoro5 QuoroAoyr16 rpo 3eriog.
Mantoux npo 3eriog opvqrrrd. Inrpopirpqoq ro
1 989: FEV1 : 4OO 122%1, FVC: 800 143%), FEV1: FVC:
5O%. Atpro oiporo5 ro 1989: Me FiO2 0,21. PaO2 :

55, PaCO2: 66, pH: 7,34.Me prvr16 roOerdq 1 lt./min.
D2CO: 15 ml CO.zmin/torr (Q.T.: 32).

Koro rq pqXovrrq ovonvoq: Compliance: lt/cmHrO
(Q.T.: 0,2). Avriorooq oepoytuydrv: 1,6 cmH2O/L/S
(Q.T.: 1,5)

Otxoyevetoxo toroptx6: O nortpo5 rqg ntOove oe 11-

,\rriq 75 ertitv ond qnorirrSo ror q pqrEpo rqg oe r1r\r-

r<lo 70 erdrv. 'EXer 4 o6€AQro uyrfl ror 3 norSrd. uyrq.

" MovdSo Evrorrrrlg OeponeioE, lopovdyAero Fevr16 Nooo-
ropeio

<Duorrd el€rooq (rord rqv eioo6o)

Enroxinqoq:'Oqrq popir.r.rg ndoXovrog, ruovurrrr[,
ovflou1q Sreyeprrrfl , tvrovrl 50onvoro.

Avanveuortx6 o[torqlta: Arp6ooq: uypoi p6yXor

orrg Booerg dprQo, perurpEvo qvqnv€uolK6 tyrOrJtpropo

oro unoAorno rpqporo rou nveipovo ror pouorroi
poyXor rord 6roorqporo. Enirpouoq: qlog ooqrlg
nveupovrr6g dpQo. W4Ad<pqoq: ;rerur;rtvq q Ernru(r1
Kqr rtrlv 5io qpr0cuporicrrv. Avqnvoig: 30,/min.

KuxAoQoptxd o[torypa: HI-K: 5<(rd orpoQd rou d-
{ovo, nveupovrrd P, onox,\erop6g 5<(rou orilouE. A-
rpoooq ropSrdg: ivrovog 5eOrepog rop5ror6g r6vog.
IQt(erg: 124/min, AI = 135/60 mmHg. Or5flproro
roru-r drpu.rv. l-leprQeprrig oQ0E€rS qrrlloQqr€5. Kop-
5rorq droq qjnAoqqrq.

Ilenrtxo oiorqpa: KorAio poAord, eunieorq, qv66u-
vn orqv nieoq. Ar6yrtoorl flnorog 5 sm ono ro 5e[r6
nAeuprro 16{o, end.rSuvo ornv nieoq, pe opoA6 Xeilo5
ror enrQdve ro. Evreprroi dXor: r.Q. InArlvog oqrqAd<prl-
ro5. AepQo6iveg oqrqAdQqror.

Ao r na o u or qporor Xr.r.r pig r 5 r oirepo e u p q proro.
llopoxAtvtxEg e{erdoery: Fevrrq oi;rorog: Ht: 63%,

Hb: 20 g,/dl, TKE: 40, Aeurd: 17.7OO (l-l: 91, A: 8. H:
1), ArpronerdAro: 165.000, levrrd o0pov: r.Q., IdrXo-
po: 10,9 mmol,/L, Oupio: 15 mmol,/L, Kpeorrvivq:
128 mmol/L, Na: 130 mmol,/L, K: 4,9 mmol/1, Au-
orpoArovo ovrry6vo: opvqrrro, SGOT: 86 u, SGPT =
137 u, AAroArril q-rtooQordoq = 66 u, LDH: 539 u,
CPK: 90 u, yGT: 12 u, OArrfl XoAepu0pivq: 0,8 mg%.,
Aeurtilporo: 6,7 mg/dl, Alpoupiveg: 3,6 g/dl, Xp6vog
npoOpoppivqg: 12''/16'-, Ra test: opvnrK6, ASTO:
r.Q., CRP: 64 (ou(qptvq), ApuAooq opo[r: 1 2 u/L, H-
IerrpoQoprloq Aeurulporuuv: lgG, lgA, lgM: K.O., ot-
Enon qz oQorpivqg, o1 oQolpivq oro rordrrepo Quoro-
Aoyrrd 6pro. Atpro oiporog pe FiO2: 0,5: PaO2: 40,
PaCO2: 102, HCO3: 36, pH: 7,20. Mantoux opvqrrrrl.
llr0etro yro p Koch: dpeorl Xpdorl ror xoAlrtpy€r€S op-
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Err6vo 1

vn1Kas.
AxrtvoypaQia )dpoxog: ElorrtrlpEvq oyy€ioon orS

pdoerg Kqr rulv 5uo nveup6vov. Yn€p5roqdvero, 'O-

yrog nvelr;rovo peydlog dpQru, oe XopqAd Oioq ro
5roQpoyporo, prrp6 ro piye0og rqg xop5rdg, prxpEg or

nuAeg rou nve0povog dp<Dur.

AruQoptxq Sdyvwoq O nopdytr.rv rrlg Aoipo(qg o-
noppuOproe rrlv dpprllorr1. AAAo noro qrov 11 orrio rqg

Xp6vrog qvqlrv€uorKrlg ovendprerog; Irqv 5ro<poprrfl
5royvuroq neprAopBdvovror ro e(q5:
1ov. Bpoyyexraoieg

Ynip:To npoqyo0pevo roroprK6 rq5 nv€upoviog nou
npo5roOirer yro ppoyXerrooieg, opropiveg orrrvoypo-
<pieg org onoieg unqpxouv rdnoro orotx€io ouppord
pe rr5 BpoyX€Krool€S, q eAorrop€vq SrdXuoq, ro oipro
oiporog Kor rl onrpopErpqoq.

Koro: H orrrvoypo<pio Od-rporog. 11 Quoror\oyrrfl 5ro-
rootporqro nou €ivor evr6g <puoroloyrxtirv opiov, ro-
0tirg ror or qvrrorqoerg rov oepoyc,.rydrv.

2ov. ElLQiotlpa 17 QuoaArSbSeg ep$lonpq
Yntp: q 5uonvorq nou npoodeurrrd enrSe rvurv6rov,

n oKrvovpo<pio Od-rporog, ro oiplo oiporog flou 5€i-

Xvouv prrrfl BAdFq, q 6rd1uor1, q Sroroor;rorrlro Kor ol
ovrtordoet g rulv oepoyr.r.ryti.rv.

Kord: L,ev qrov ronviorpro, 5€v undpXe tx5qAog
npoSrqo€orKog nopdytrrv yro ro ep<prioqpo KcU ot rlno-
rrr€g 5orrpooieg flrov <nqpeoopiveg.
3ov, EpQlorlpo Aoyw EAAerytrTg a-1 -ovn1putyivqg

Ynip: H rArvrrq err6vo, o Xp6vog nou dpxtoctv ro
ouprnrti.rporo, rq fiv€upovrrd ,\erroupyrrd r<or, q qKrr-

voypoQio 0drporog, q Sroroorp6rrlrq, ot ovrrordoerg
rurv o€povulytirv, q 5rdXuoq, ro oEpro oiporog Kor or rl-
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norrrt5 Sorrprooieg.

Kard: 'lowg o Xp6vog rou €UQoviorrlKov ro ou-

;rnrdrporo, SrlAoSrl oprerd opyd.
4ov. Kuonxrl ivworl

Ynip: q orrrvoypoQio Orilporog, ro nveupovtxd tret-

roupyrro r€or, ro oEpro oiporo5. q 5rdxuoq Kot ol rl-
norrrtg 5orrpooieg.

Kafi: q qArrlo, rq oupnrdporo rq5 dpXroov oe preyd-

,\q qr\rrio, or pr1 ouXvig ,\ot1.ttl{et5, Kor n qnouoiq ou-
pnrurporu.rv orqv nordrrq.Kor v€opn qAtrlo.
Sov. llveultowxq eltpoAr1

Ynip: q enrdeivuroq rqg Xpoviog ovofiv€uortKqg ove-
ndpre rog.

Kard: q rArvrrd err6vq, n onouoicr npoStqe€otKtrlv

nopoy6vrt,.rv, ro otpro oiporog Kor ot nponyo0preveg
,\<rrou pyr rig 5orr pooieg.

6ov. Anocppaxnx4 BpoyS1oAin6a, pe opyovwtrtivq
nveupovio (BOOP-bronchiolitis obliterans organizing
pneumonia).

Ynip: q Xpovro ovoTrv€uorK[ ovenopreto.
Karu: q orrrvoypo<pio Oti.rporog. n BOOP rdvet ne-

proprorrr4 ouvSpo;rq ror ouvflOurg iXer roXeio rr\rvrrrl
e(fAr{q.

fl porerv6gev4 5royvrrrorrrrl pe0o6oAoyio

1 . llveupovrro Ae rroupyrrd reor. 2. A(ovrrfl ropo-
ypqQio 0drporog, 3. q-1-ovrrOpuqlvq opoi, 4. Teor t-

5pdrrog, 5. Brogio rlnorog, 6. QAeBoVpoQio 7. Inrv-
0qpoypdQqpo oepropo0-orprdrt,roqg

TeArrq 6rdyvuro4

Irqv nepinrcr-ron pog iXou;re pro oo0<vd qr\rriog 66

Xpovtilv, pre r0pro o[r;rnru.rpo rqv ivrovrl 5tonvorq
orrlv eloQpd r6nuroq Kqr rrlv rudvt.roq, q onoio reArrd
A6yo 14g poprdg yevrrdg rordorooqg Sroou-rr\qvti.r0qre

ror eri0q oe prlXovrro oeprop6.
H qrrio rqg o(eiog enrSelvr-r-ror1g rrlg flrov q Aoipo(q

rou xortlrepou ovonv€uortrou {rruperogiurg 38.50 C,

nudrSq nrueAq ror prlXog nopoyr-,.ryrx6g). To eptirqpo
nou ri0qre o€ po5 ilrov nord qrov q orrio rq5 Xp6vtog
ovonv€uorKqg rqg ovendpK€roS ror ov ourfl oXeri(eror
p€ rS €Trrlp€oopiveg qnorrxig Sorrpooieg.

An6 ro roropr16 5ev tXou;re orotleio nou vo ouvrl-
yopo0v yro enovrlAerppEveg nveupovtrEg <ppoAig. E-

{o,\,\ou o0re 11 rArvrrq err6vq. otre rq otpto oiporog
qAAo o[,re Kor ro rrv€upovrro Aetroupyrrd reor pog Kq-

reuO[rvouv npog ourq rq Srdyvu.roq.

H onoQporrrrfl $poyXroAirr5o pre opyovurptvq
nveupovio npEner vo onorr\eroOei Srorr o) ourd eivot o-
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(eio rordorooq, p) eivor n€ptoptonKrl ouv5popq y) rd-
ver ouvdOu-rg SrdXureg xuqeArSrrig orrdoerg, 5) 5ev e-
nqped(er rg qnortrtg 5orrpooieg ror e) rdver rpi(ovreg
orrg Bdoerg.

Tqv ruorrrd ivtr-roq 0o pnopotoe roveig vo rn oK€-

Qrei olAo q dppurorq 5ev eile npopAflporo p€ ro ovcr-
nveuorr16 Kor ro n€ilrt16 oiorq;ro orqv norSrrd ror
rqv nptirrq <vqArrq (tltn. Or ppoylerrooieg pnopotiv vo
ronoOerq0o0v opxerd q4Ad orqv Stoqopodtoyvurol-
rq Aioro oltrd q oxrrvoyporpio Otirporog 6ev eivqr 16oo
ouppord, q Srooroorp6rnro rou nveupovog ror ovri-
orcro€rs ruJV o€poy@ytlv orqv ooe€vq drov euoroAo-
yrrEg npdypo nou oXe56v qnorAeier ourq rq 5rdyvtr.roq.

'Eror ro eptirrqpo eivor rord nooo np6rerrot yrq cp-
<p0oqpo 11 <puooAr5dr5e5 ep<prloqpo q eperjoqpo on6
EAAerqq rqg o-1-ovrr0purpivq5. AeSopivou 6rr o) ro
oupnrdrporo rqg oo0evoug [erivqoov oXertrd opyd, B)
or qnorrrig 5orrpooieg flrov enqpeoop€ve5 ror y) q o-
rrtvoypo<pio Orirporog eiXe unep5roQdvero rupiu-rg orrg
pdoerg rou nvetpovo oreQrdrope vo (qrflooup€ Kot cl-
1 -ovrrOpuq.riv4, q onoio Bpi0nre oprerd elorrcrrpivq.
Eniorlg Eyrve verpoqrio ror orq Brotyio flnorog ppi0qre
errovo oupporq pe iAAerqq rqg o-1-ovrr0purpivq5. 'E-

ror q 5royvuroq pos qrov epQrJroqpo ono tAAerqq rq5
o- 1 -ovrr0puqivqg.

Oeponeio ror nopeio

H dpptr.rorq reArrd oneBiuo€. H Oeponeio orn ou-
yrerpr;rivq oppu.rorq errdg on6 rq oupnrulporrrrl ne-
prloppdver Kor rn Xopnvrlorl rou ovoorol€q ru.)v npuJ-
reootilv oAAd quro 5ev ror€orq reArrq 5uvor6v.

Eu(rlrqorl

Etooyuyry: H ovendprero rqg o-1-ovrr0puqlivqg eivor
pro rAqpovoprrq ovurpoAio nou oeeiAeror oro XopqAd
enine5o rqg o1-ovrr0puqivqg orov op6 ror orov nveri-
povo Kcn Xoporrqpi(eror qn6 rqv ovdnru(q ep<puod-
porog ouvqOos orrlv rpirq pe rtroprq Seroerio rrlg
(onS. H o-1-ovrrOpuqrivq eivor o oqpovrrr6r€pog crvo-
oroArrrog nopdyovrog ivovrr rqg eAdorooqg yro rrlv
rordrrepq ovonv€uonKrl o5o. H ovendprero q r; iAAer-
qn rqg o-1-ovrr0puqivq5 ouvreAei orqv roroorpoerl
rou nv€upovrKo[, TTop€yx0;rorog on6 rrg ez\oorooeg or

onoieg rupitrrg npoEpXovror on6 rq noz\upopeonipqvo
ror ouvfOog roroAdyer oe SroXuro epeuorlpo orrg Bd-
o€rg, p€ eAorropivo rq nv€upovtKd Aerroupyrxd reor,
pe SroropoXig oro otpro oiporog Kqt p€ no0oAoyrxq
orrrvoypo<pio Odrporog (Moser, 1 991 ).

H o-1-ovrr0putpiv4 enioqg onore,\ei npoSroOeor16
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nopdyovro yro ovdnrulq qnortrrlg vooou. Iopopq rl-
norrrd v6oog ouvq0os €peovi(€rcn orct nqr5rd, oA,\d
pnopei vq €pQqvtorei ror oroug evqArreg Aryorepo ou-
Xvo. (Moser, 1991)

fewxo ltEpog: l-1pd.rrog o Erikson ro 1963 oviqepe 6-
rr o qorv6runogZZ (5qlo5d 11 tAAerqrq rqg o-1-ovrr-
0puqivqg), pnopei vo nporoAioer novloprtir5eg eprpi-
oqpo. (Erikson, 1963).

l-lp6rerror yrq pto rAqpovoprrd ovr.r;poAio, TTou ou-
vo5e ueror on6 eAdrruloq rq5 o-1-ovrrOputyivqg q roAu-
repo rdpo rou o-1-qvqoroAio rtttv npulr€ootirv. -olPi. (Alpha-1-protease inhibitor) (Scharschmidt
1992).

Irqv neproXil rcr-rv o1 o<porpivurv (ono rqv qAerrpo-

Q6pqoq rtr-rv npu-rreivtirv), ro dropo pe tAAetqrl rns o-
1-ovrrOpuq.rivns 5€v EXouv rqv npcurei'vq - ovrrOpurpi-
vn nou ovqortAer rq Opuqivq, rqv eAoordoq ror dAAo
Ev(upro. l-r ' qur6 ro A6yo orq 5re0vr1 grpAroypoeio q

o-1-ovrrOpuqivq ovoQiperol rtirpo u.rg o-1-crvooro-
Atog rr-uv nptureoodv. (alpha-1 -proteinase-inhibitor-
(a1-Pi). (Scharschmidt 1992, Snider 1988).

H a1-Pi eivor pro yAuronpu.rreivq nou nopdyeror
npuuronoOtirg oro qnop xqr oneAeu0ep6v€rot oro oi;ro
(Scharschmidt 1992). H rtpro Spooq rqg eivor q o-
5povonoiqoq rqg eAoordons rtrtv ou5erepoeiAu-rv oAId
oSpovonorei enioqg ror dAAeg npcr.rredoeg 6nu-rg rqv
noyrpeorrrq Opuryivq, rq XupoOpuq.rivq, rqv ro,\Aoye-
vdoq. rqv eAoordoq, rqv rolAoyevooq rurv opOptiloe-
UJV Kor rou 6ipporog, rrg npurredo€S nou errpivovror
ono peprrots IrKpoopyqvropo0g r.In. (Snider 1988).

H ouyrivrpoon rng a1 -Pi orov opo €ivor 1 36+1 7
mg/dl pe pdoq rq standard piOo5o ;re reroOop;r€vo
ufuro (Snider 1988). H a1-Pi ou{dveror orqv riqoq,
orrg Aorpd.rlerg. orcr ooBopd eyrotporo, oe roxod0elg
6yroug ror o' evSo<p,\ipro tveoq eppoAiou yro rov ru-
<Doer5rt nupero (Snider 1988). Iroug ronvtor€5 ro e-
nine5q rrlg a1-Pi ou[dvovror rord 20% (Snider
1988). O Welsh Kot ouv., pErpqoov rqv ovoorolrrrd
rrovorqro rrlg Opuqivqg (A.l.O.-trypsin inhibitory ca-
pacity - T.l.C.) 5qA. mg rn5 Opuq.rivqg nou qvooriAAo-
vror ovq ml opo0). Or o;ro(uyti.rreg ooOeveig (Pizzl i-
Xouv enineSo rqg ovrr0puq-rivrlg (A0), Ary6repo qno 0.4
mg/ml, or erepo(uytirreg (Pimz) 0.4-0.8 mg,/ml ror or

<puoroAoyrroi popo(uytirres (Pimm) 0.85-1 .45 mg/ mll
(Welsh 1971). To dropro pe EAAerqrq rou o-1 ovclorol-
iq rov npurreoodrv iXouv <porv6runoZZ (Pizz). To eu-
oroAovrKd dropo tXouv <porv6runo MM (Pimm). Y-
nopXouv dropo nou iXouv ev6rdp€oouS eqtv6runous
6nog MZ, MS, SZ r.An. Tq dro;ro pe eorv6runo ZZ
(Pizz). iXouv rrlv o-1-ovrrOputpivq oe noAu Xopqr\d e-
nine5o, oro 15o/o rqg Quoro,\oyrrdg rrpdg (Senior,
1988). Ary6repo on6 tvo dropo oro 2.0O0 €Xouv t,\-
Aerqrq rqg a1-Pi. l-ldvtu qno ro 90% rov euoroAoyrrtlv
or6ptov Kot rl r€pdorlo nAerorprl<pio rov oroptr,rv pe
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€pQ0oqpq iXouv tyuoroloyr16 Ootvoruro, 5qAo5q
PiMM ror EXouv QuoroAoyrrd enine5o o-1-ovrrOpuqri-
vqg (Moser K.M., 191 1l'. 3% qn6 ro QuoroAoyrro o-
ropo eivor <popeig rou Qorvdrunou PiMZ Xu-rpig vo iXe r

l.riXpr orrypIg ono5erXrei 6rr qurd ro dropo iXouv pe-
yoA0repq npoSrdOeoq yrq €pOi,orlpo on6 drr ro dropo
pe <porv6runo MM (Crofton, 1981).

MeyoAq 5roQopd oro enine5q rq5 a1-Pi €Xer ppe0ei

ovdpeoo oro oprrlpro16 ror qAeBrro oipro rtov ooOe-
vtirv ;.re nveupovrrEg Aorpdl(erg, do0po n BpoVXirrSo.
Aur6 iXer onoSoOei orqv orjv6eoq rqg a1-Pi p< rrg
nporedoeg rou nverJpovog (Woolock, 1972l,.

lla)oyiveoq: 'EXouv ovoyvurproOei 30 r[rnor <porv6-
runou nou oXerl(ovror p€ rrlv nopoyu.ryd ruv crvooro-
A€rov rtl-lv nporeootirv -Pi (Snider 198). Iro Qolv6runo
P:ZZ t1 a1-Pi tXer ro XopqAdrepo opvqrr16 <poprio oe
o0yrproq p€ rrlv e rrprv6pevq on6 ro Qorv6runo
PiMM. To <poprio oAAd(er yrori ro ylouroprvr16 o([r
rqg yluronptr.rreiVqg M qvrrro0iororol on6 rq Iuolvq.
To oqpreio prerdAo{qg ylveror orrlv O€oq 342 pe rpu-
nroypoQqoq rrlg ,\uoivrlg orrl OEoq rou yAouroprvlrou
o[fog orq yr\uronporei'vq. H €rrproq rqg o1-ovrr0pu-
qivqg puOpi(€ror oro Xpurpdoopro 14 (Snider 1988).
O nr0ov6g noeoy€v€rKog pqXovtop6s yto rn 6qproup-
yio novAoprtirSoug etrlQuor;porog eivor 6rr q eAoordoq,
q onoio ppioreror <puoroAoyrrd oro noAu;rop<ponupq-
vq Kor oro ruqeArSrrd ;rorpo<pdyo, on<Ieu0eptlveror
rovovrrd on6 ourd ro r0rropo, (oe prrpq noo6rqro
ouveXtirg Kor o€ ;reyoltrepeg noo6rrlreg 6rov tXoupe
Aotptl[erg rou rorturfpou crvqnv€uorrxou) ror npoKo-
Aei pldpeg oro nv€upovrrd nopEyXupq: Touro ouppoi-
ver yrori q o-1-ovrr0purpivq ppior€rcn o€ XopqAtg no-
o6rqreg ror iror or nprr.rreooe5 ror rSroirepo q eAoord-
on ruJV nolupopQonupdvurv 5ev e(ou5er€pulvovrqr
(Moser 1991).

H qnorrxrl v6oog, q onoio pnopei vq nqpqrqprl0ei 16-

oo orq nqrSrd 6oo ror oroug evdArreg, nrOovov npor0-
nrer on6 rr1 ouootlpeuol rqg elorrulporrrflg o-1-ovrr-
Opuryivq5 evrog rou evSonAooporrroi 5rrr0ou ruJV n-
nororurrdpurv enerSq 5ev pnopei vo errprOei (Schar-
schmidt 1992).

KAtvtxrl erxdvo: To ruprti-rrepo ror ouXvorepo o[r-
pnrulpq or' oropo nou fXouv ovendprero rrlg o-1-o-
vrrOpuryivrlg eivor q 6ionvorq q onoio ;rnopel vo elvql

dnro d ror ooBopd. Iuvq0urg q ivopEn rqg Suonvorog
ouvovrdror orous Konvrorig pe opo(uyurrrfl ovendp-
K€rq rqs o-1-ovrrOpuqivqg (Pizz) oe qArrio 4O Xpovti.rv
rord pioo 6po, evti.r orous pq ronvrorEg. oAAd pe Pizz,
oe qArrio 53 Xp6vu-rv rord ;rioo 6po (Snider 1988).

H 5[ronvoro pnopei vo opXioer €ir€ ornv qfurio rurv
30 Xpovu-rv eire or6pq Kor ornv qArrio rtr.rv 70 Xpovurv
(Kt.rvorovr6noutrog, 1991). YnopXouv ror dlAor nopd-
vovr€S err6g rq5 qArriog Kqr rou ronvioporog rou Troi-

(ouv p6Ao oro n6re 0o opXioouv vo <p<povi(ovror rq
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bupnrtirporo (Snider 1988). To dropro p€ Qorv6runo
Pi-ZZ, 5qAo5q ro dropo nou €Xouv tAAerqq rq5 a1 -Pi,
nou 5ev ronvi(ouv (ouv oe oyporrrtg neproX€g xor 5ev
erriOevrqr oe ;reydr\eg ouyK€vrpdJoerg pOnovoq5 rq5 o-
rp6oQorpog, eivqr 5uvorov vo ep<povioouv ro npdro
oupnrtilporo orqv Ep6op4 Seroerio rng (tl.rng rous p€

prrpd povo enr5eivrjjoq orrg AerroupyrrEg 5orrpooieg
rtov nveup6vuJv o€ o[,vKprorl p€ rrg rrp€g rurv Quoro-
Aoyrrti.rv or6purv (Jack, 1991, Snider, 1988). To i5ro
nopor4pr104K€ oro 5r16 pog neprororrro. Errog ono rq
5r}onvoro nou prnopei vo undpXer Xr.r.rpig rov€vo dr\lo
oi,pnrcupq, pnopei ro dropo qurd vo epQovi(ouv ou-
pnrd;roro ppoyXirr5o5, ooOporo5. ouXv€g Aorpdl(erg

ovonv€uorKou Kqr ontirlero pdpoug (Crofton, 1981).
Avorp€peror o€ prcr epyooio 6rr oro dropo nou eiXov
6[ronvorq Kqr nlrKiq prKpor€pq rcuv 40 ertirv. ppiOqre
oe nooooro 60% 6rr eiXov ovendpK€ro rqs q1 -qvrr-
0puq.rivqg. (Tomas, 1971). Ie pro d,\Ar1 epyooio ovo<pi-
peror orr ono roug 1 96 oo0eveig p€ onoQpqKrrril v6oo
rcuv nveup6vc,.rv p6vo 2Yo eiyov €AAerq.rq rrls o1-ovr-
Opurpivrlg. (Gagerhol, 1 97 2]'.

KuArvSprrig ppoyXerrooieg undpXer nr0ovorqro vo
e;r<povroroiv (Crofton 1981). 'Orqv ivq oro;ro €Xer

<porv6runo PrZZ 6<v onpoiv€r 6rr onooSdnor€ eo ovo-
nri(er ep<p0oqpo 11 ou;rnrdr;.roro on6 ro ovonveuorr16
(Crofton, 1981).

To ronvropo enr6ervdrver rqv npoundpXouoo BAdp-
Br1 rou <p<puoflporog. Iro veoyvd pe Qorv6runo ZZ t-
X€r rTqpqrnpnOei oe noooor6 20-30% qnorirr5o. Movo
1O%o twv nor6rtirv pre <porv6runo ZZ ovonrlooouv €p-

Qovil rlnorrrfl v6oo. (Scharshmidt 1992). Enioqg ro
o4peio Kor rq oupnrtilporo rqg XoAoArOiooqg pnopoiv
vo ep<povro0o[rv qno rrg npdreg Aiyeg rlptpeg q ep5o-
po5eg rrlg (toqg. Irq peroqq<pio rurv vqnicr.rv, q XoA6-
oroorl pnopei vo enrp€ver q vo Xerporep€uo€t Kot vo
ouvo6eurei pe qnorrrq ovenoprero q Odvoro oe ,\iyo

Xpdvro (Scharschmidt, 1992). Iroug evqArr€S p€ 0or-
voruno ZZ iya ppeOei roroAoyrro rippoo4 qnoro5,
nou onqvrq eivor rArvrrq €pQqvn5. Iro qnorrrd rirro-
po rrrjv evqAircuv Kqr ruJV nor5rd.rv pe ZZ undpXouv E-

yrAeroro oQqrprKo oroporro. Eniorlg riroro oo;rdrro i-
Xouv noporrlpqOei oro qnorrro rurropo rov erepo(u-
yurrdrv MZ ror iourg our6 vo onorelei pro orrio KpuqJt-
yevoug rippu-roqg rou qnorog oe preroyeviorepo ordSro
(KurvorovrrvdnouAog, 1991). Enioqg or erepo(uytlreg
MZ rl SZ iourg vo iXouv ou(qpivq ouXv6rqro qnorrrdg
vooou ror roprivou, Uolov6r quro 5ev eivor 16oo
ooQis (Scharschmidt 1992). To norSrd pe <porv6runo
ZZ iyouv ou(qpivo riv5uvo vo ovonr0(ouv qnorirr5o

d ripprrro4 ilnorog (Senior 1988). Iroug evqtrrreg pe

Qorv6runo ZZ q yp6vro rlnorrrq v6oog ror ro qnorcopo

Bpiorovror oe ou(qpfvq ouXvdrqro. Kipptooq ppiore-
ror oe 1 O-2O% rLUV ooe€vLilv nou eivqr ndvr.r.r qno 50
Xp6vurv ror eXouv Qorv6runo ZZ (Senior 1988).
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An6 noporqprlo€ts o€ TTovriKrq nou €ElOpq(qv rous
ovOpdrnoug p€ Qorv6runo 7Z unoorqpi(eror 6rr ovq-
nriXOqxe 4norrrrl ovendprero nopo rqv nopouoio rqg
ev5oyevor)g a1-Pi oe QuoroAoyrro enineSq (Schar-
schmidt 1992). Enloqg or ooOeveig ;re nouStrepo-pq-
Sevrr6o (Null) Qorv6rulro ilou q o-1-ovrrOpuqrivrl orov
op6 n oro qnororirropo ilrov nolir eAqrru.)ptvq 5ev
ov€nru(ov qnorrrq vooo (Scharschmidt 1992).

Iro vrlnro q opo(uyorrrrl ovendprero rqg o-1-Opu-
qrivqg pnopei vo ouvSieror p€ rlnqropeyoAio, qnoro-
onr\qvopeyoAio, XoA6orooq Kqr q0(non rurv nnoro-
r<urroprrdv ev(0pr.r-rv {ldell 1983). Qqiverot dl r€fuKd
5ev undpXer oprorrrd oXiorl perolt rulv or6pulv nou t-
Xouv <porv6runo PiMZ ror COPD. (Snider 1988, Mor-
se, 1977, Bruce, 1 984).

EvdroQEpov enioq5 eivqr 6rr ro prrpd nqrSrd pe trrtoo
dpo qArrlog ro 6 irq, nou eiXov ir\r\erqlq rqg o-1-ovrr-
Opuqrivqg ror qnorrrq v6oo eiXov enioqg ovurpoAieg
orrlv nv€upovrrrl Aerroupyio (ou(qp€vq FRC-unep5ld-
roon) (Hird, 1991).

AxrtvoypoQia )dpoxog: Irrlv orrrvoypoQio edpq-
rog 0o Sotipre err6vq nqvloprSroro[r epQuoflporog
(orrg pdoerg rou nve[rpovo opXrrd). Torjro oQeiAeror
oro 6rr ro preyoi,urepo noo6 oiporog nqyoiver Quoro-
Aoyrro orrg pdoerg rou nveJpovo 6nou q noo6rqro rqg
eAoordoq5 ovd povdSo 6yrou eivor peyoAirrepq ror E-

ror, ene r5q iXoupe ovendprero rq5 a1-Pi, 11 irrooq rqg
BAdBnS orrlv pdoq rou nve[rpovq €ivqr peyor\0repq
(Ku-rvorovr6nouAog, 1991). To eipqpo rou eprQuodpo-
rog ors Bdoerg rou nveipovo orqv orrrvoypotlio Otil-
porog 5ev eivor oroOepo eupqpo orous oo0€v€is p€

P:ZZ, oL)d orov undpXer evroXier ndpo noAi rr1 5rd-
yvuon (Gishen, 1982, Hepper, 19781" To onrvOqpo-
ypdQnpq or;rdrcuroqg SeiXver 6rr npoopdllovror ru-
piurg or pdoer5 rou nverJpovq, evdl o€ ooe€v€is tJ€

COPD ror p€ Qorv6runo PiMM q oupperoXrl rcuv dvrr.r

Aopdrv eivor neproo6repo ouvq0qg (Kuppers, 1974).
Ilveuptovtxd Aeroupytxd reor: An6 ro Aerroupyr16 i-

AeyXo iXoupe: o) elorruupiveg FEV, FVC, FEF 25-75
K.d. B) o06norl rou unoA€tTr6;revou oyrou oipo y) e-

Aorropivrl SrdXuoq ror 5) oro reAeuroio ordSro rrlg
vooou fXoupe ror 5roropoXtg oepitrrv oiporog.

Atdyvworl: H Srdyvu-ro4 rqg ovenoprero rqg a1-Pi
yiveror on6 rq pirprloq rqg o-1-ovrr0putpivq5 orov o-
p6 eire pre rq p€0o6o rqg ovoooovdAuoqg eire ;re rq pr€-

0o5o rqg ovooro,\rrrflg rrov6rqrog rqg 0purylvqg
(Scharschmidt 1992).

[leproo6repo oprorrrq 5rdyvr.r.roq qTTorr€i rov rTpoo-
5roprop6 rou Qorvdrunou rr"l5 o-1-ovrrOpurpivqg ror
rou yov6runou U€ rq ptOo5o rrlg oAuor5orqg ovri-
5pooqg rq5 noAupepdong (Polymerase chain reaction
PCR). Enioqg pe rq priOo5o rqg PCR pnopel 11 ovendp-
K€ro rqg a1-Pi vq ovr;veuOei Kord rrl Srdprero rqg e-
yxupootvqg (Dry, 1991). H prorpio dnoro5 o€ ooe€v€ig
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pe Qorvoruno ZZ 1t< rt XutpiS rlnorrrq v6oo 5ei1ve r Xo-
porrqprorrrd orpoyyur\d qtuorvocprArro rurroponAo-
oporrro fyrAeroro orrlv n€ptnuloio neproXd. Aur[ r1

errovo trrnopei vq nqpouotcrorei ror oe oAroofur[ rlno-
rrrd v6oo rqr iror 5ev eivqr Sroyvu.rorrrfl r4g ovendp-
K€rqS rlg a1-Pi (Scharschmidt, 199).

Ilp6yvwoq: Kor6nrv epyoordlv nou iyrvov 16oo orq
IouqSlo ooo ror orrg HllA oe peyoAo opl0p6 opo(u-
yordrv pe ZZ BpiOqre 6rr q enrpiooq drov oprerd e -

Aorrur;.rtvq rooo oroug dvSpeg 6oo ror orrg yuvoireg.
Or ronvrorEg pe P\TZ Qdvqre drr eiXov or6pq prrpore -

pq enrpiu-roq (Larson, 1978, Buist, 1973).
'AlAor rovi(ouv 6rr q npdyvt-ron rrl5 v6oou oro d-

rotro p€ Qorvoruno ZZ 5ev eivor yvcrlor4 yrori eivor ro
oupnrtirporo nou rous o5qyo0v orov torp6, pe onor€-
Aeopo ro dro;.ro pe rolirepq rArvrrrl errovo ror npo-
WuJorl vo 5roQe0youv. Irq MeydAq Bperrovio Xopo-
rrqprorrrd iXer unoAoyrorei 611 0o €npene vo eiXov
epQovroOel, pe Bdon yovorunrrtg ;reltre5, n€pinou
20OO oropo pero(u rov rlfurrdv 45-55 pe <porvoruno
ZZ oltlo iXouv evronrorei povo 1OO. Av ror €vog o-
pr0p6g ono ouro0g nrOovov iXer ne0over ond qnorrxd
q nveupovrril vooo eivor nolu nr0ov6 q nAerov6rqro
vo enrprtilver opoAd (Ku.rvorovr6nouAog, 1 991 ).

Oeponeio: 'Ooo nro vpRyopo 5o0ei q-1-ovrrOpuryl-
vn5 R o ovooroAEog ruJV npurr€oorlv 16oo prrp6repq
0o eivqr n BIdBq orov nverJpovo. Eniorlg peAerdrot
Oeponeio nou iXer oov r<rjpro d(ovo ro yoviSro rou u-
neuOuvo yro rrlv ovendprero ourrl (Scharschmidt,
1992, Tarjan, 1991) Ie qo0eveig pe 4norrrd v6oo
pdAr\ov eivor qniOovo vo Bor10d. Ie ooOeveig p€ nnqn-
rfl ovenoprero q perop6oXeuoq qnorog pnopei vo o-
noreAei Aior1. Merd 14 perop6oX€uoq ro enineSo rqg
a1-Pi ou(dvouv Kor <prdvouv oro QuoroAoyrrd enin<-
6o. (Scharschmidt. 1992).

Zivotp4: Av rqr eivor opr<erd ev5ro<p€pouoo n ov€-
ndprero rqg a1-Pi alpha-1-proteinase inhibitor), povo
tvo prrp6 noooor6 ru.rv opprlorurv p€ Xp6vro BpoVXi-
rr5o d epQriorlpo iXouv ourd rq SroropoXrl. <Doiverqr

orr ro rqnvropo enr6ervti.rver rr1 pr\dpq rou nveupovo.
H ovenoprerq rng a1-Pi npiner r5roripr.r.rg vo qvq(nr€i-
ror o€ dropo nou iXouv qArrio rdtcu rulv 40 Xp6vrrrv
Kor noponovorlvror vro Stonoro q iXouv epQ0orlpo, r-

5rorrEptrlg 5e. ov 5ev <ivor ronvrorig.
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A. MIXANONOYNO:, N. TPHTOPAKO', T.

Hn tonoYno:

loropr16

flp6rerror yro dv5po, qArriog 50 erdrv, o5qy6 er-
oroQio.

Atria etooywyr)g; prrpq orp6nruoq. Sionvoro orq 16-

nu-roq npoo5eurr rq enr5ervo[rpevq.
llapoloo v6oog: 3 eneto6Srq prrpdlv otponrioeutv

ro reAeurqio eldpqvo, nou ovlp€ru.tnioOqrov p€ ou-
vrqpqrrrq qyulvn oro onirr. A0onvorq orq r6ntuoq o-
n6 5eriqq, npoo5eurrrd <ntServo[rpevq. Kpioerg 5ti-
onvoros oe qpeprio ror orSqporo oQupdrv on6 Erou5.

Euoro0qoio oe Aorpdr[erg rou ovonv€uortro[r ouorq-
pqros.

Aropx6 avapvqonx6: Aprqprord un€prooq on6 8e-
riog, un6 QqppoK€unKrl qVoVn. Tpouporropr6s qpt-

orepqg rord y6vu dp0pu-ronS npo 2Oeriog, nou eyror€-
orqoe SuoXipero Po5ioetr-rg.

Otxoyeveto16 ovoltvryorr16; EAe00epo.

Zuvq)eru xot rp6nog (wiS: 'Eyyapog. nor€pog 2 u-
yrtlv rirvt,lv, rdrotro5 enopXrordg ndAr15. Bop[rg ro-
nvrorqg (60 PY), on6 q,\rrio5 17 erdrv.

(Duorrn e[Eroo4

fewxq xoraorooq:'Aropo noX[roopro (Iurlrorr16

BdpoS 90 kgr), oe oXerrrd xoAq yevrril rordorooq.
Avqnveuonxi olorqpa: Io<DnS p<iooq rou ovq-

nve uorrro0 qr0upioporos dpOuJ. Irq pdoq rou 6e(rou
nvelrpovo, e(dAerqq rou crvqnv€uorrroi rpr0upioporo5
ror poppopuyl.roi.

KuxAoQopruxd oior1lto; Kop5roroi r6vor B00ror,

Xr-,-rpig noooAoyrro <puoqporo. O15dporo oQuptirv.
Ae pr Qa 5 Eve g; o ql rlAo<p11ror.

Ko r Ai o : poA0orq ovti.r5uvr1.

NANATIOTOI]OYNO:, X, KAT'ANO:, B.

H no p - onArlvog: orpqAdQqro.
Aotna ouorr1para: ywpig noOoAoyrrd eupqporo.

Epyoor4prord eup4poro

Ht: 460/0, Hb: 15 g%, Aeuro: 6.500,/mm3 (l-1: 58, A:
40, H: 1, Mov: 1), Ar;ronerdArq: 182.000,2mm3, TKE:

6 mm. [ev. Oupov: KQ. IdrXopo oiporog: O,78 mgo/o,

Oupio: 0,26 mg%, Kpeorrvivrl: 1,3 mg% (QT: irrrg
1,7), Ouprr6 oEir: 6.1 mg%, Xo,\epu0pivq: O,4 mg%
SGOT: 11 lU, SGPT: 16 iu, LDH: 78, Ardoroorl: 2O1O
(QT: itr.rg 2.800), K: 4,3, Na: 138, Cl: 1O2, HBsAg:
opvqrrro. Xp6vog Thrombofax'. 29'' , Xpdvog flpo-
Opoppivq5: 12" /12". Atpro oiporog: (FiO2: 0,21)
pO2 73 mm Hg, pCO2: 37 mm Hg, pH:7,41, BE: +

2,3, 02-Sat: 95%. InrpopErpqoq: FVC: 3540 {87o/o),
FEVI: 3O4O (86%) HKI-: AreAdg onorAerop6g 6e{rou
orfr\oug.

ArrrvoAoyrrd eupqporo qn6 ro 0drporo

- Irqv o./o Otirporog (Face) (Err. 1) Sronrorti-rveror

oporoyevdg rpqporrrd nirvuroq oro 5e{r6 rdrur nveu-

;rovr16 ne5io pe ooQq 6pro, ooo<ponoro0oo ro 5e{r6
rop6ro16 XelAog. A0[qo4 rurv opitr.rv r45 ropSroyyero-
rdg orrdg.

- ToltoypoQieg 6e{rc0 qp0wpoxiou (ropEg 5-12):
Oporoyevflg noporopSroril oriooq orrg np6o0reg ro-
pis 5e[rd.

- YneprlyoxapSrcypdQqgo: ptrpro Srdroo4 5e(rtirv
rorAorqru.rv.

Aro<poprr{ Srdyvtrroq

1. NEo-e(epyooio nveOpovog.

KOYPOMIXENAKH:, E.

. KAA, N.N.O.A.
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2.

3.
4.

5.

6.

Erx6vo 1:

1 A. KoAoqO4S (oSivtrrpo)
1 B. Koroq0rlS (BpoVXoVevqg roprivog). (Yn€p rng
Srdyvu.rorlg eivor q qArrio, q ronvrorrrq ouvdOero, r1

rArvrrd errovo).
[1veu;rovio (Evovriov rqg 5rdyvu.roqg eivor q qnou-
oio nupero0, BrlXq, on6Xpepqq5 ror ro eupqporo
on6 rq yevrrd oiporos Kor rn TKE).

An6orqpo (Og eni nveupoviog)
Yno5roypoyporr16 on6ornpo (EAr\erq.rn npo5roOe-
orro[r nopdyovrq Kor oupporq5 xArvrrqg err6vog)
EXrv6rorrog r0orrg (€AAertUq rArvrrqg poprupios €-

{u-rnveu povr rd g eXrvororrioonS).
Avirqrtr.roq Hpr5roypdpporog (eventration). peprrd

d ofurq.
7. lleprrop5rord r[rorq.
8. Yne(u.rrorrrfl ouAAoyfl (Yn€p q peyoAorop5io, rqrd

11 pq on60r1on rou l-l€oo0u-rporiou).
9. AroQpoypororrlr\q (oroo<poyorrlAq, r4Aq Bochda-

lek 11 Morgagni).

Aroyvoorr roi lerpropoi

- E{erdoery nruEAwv yto B. Koch: opvqrrr€5

- Ku rro poAoyt xtg nr u tA@v; qpvnr Kag.

- KaAAftpyeteg nruiAuv yta xotvd lttxpdBn: opvq-
rrr<tg.

- Bpoyyoox1nqoq: AeEr6 BpoVXr16 SEvrpo: orivur-
orl rou oro;riou rou R85 rord 80%, uS €K TrEo€trrs €K

rtr.rv f(ur. Aornoi Bp6VXor ror pAevvoyovo5: KQ. KoA-

Aripyero Kcr KurropoAoyrrtg e{erdoerg ppoyXrrtirv er-
Kpio€uv opvqrrr€9.

- H o(ovrrd ropoypo<pio i5er(e peydAq noo6rnro
Ainoug ror evre prrdrv eAiru,rv evr6g rou npooeiou Kdrul
5e(roi nveupovrro0 ne5iou. (Eioo5o5 evr€pou nopd
rqv (rQoer5q on6quorl rou ortpvou) (Err. 2).

nNEYMON TeiyoE 4o, T61tog 5o9, OxrdBptoE - AexEppprog 1992

- O FqprouXog unorAuop65 enrpepoioo€ rqv no-
pouoio noXiog evrtpou evrdg\ou Ou,rporrro[r rAtoporJr,

orqv onro0oorepvrrfl Xtirpo (Err. 3.4). evtir q onAfl o,/o
Odrporog, pero rprdpe po on6 rrlg erooyu-rydg rou oo0e -

voJg onerdAuqe e[oQdvron rng orrdoeurg (Err. 5).

TeArxl'1 6rdyvurorl

Aro<ppoypororqAq Morgagn i

Iu(11rqorl

Av ror rl SroQpoypororqr\r1 onorer\ei oXerrrd ouXv6
npopArlpo oroug evdr\rregl ror rupir.r.rg orrg noX0oop-
reg qArrrtr.rpEveg yuvoireg, pe ouXv6rqro nou un€pBql-
ver to 4OYo2, ev rourorg, o€ qvrie€orl pe ro veoyvd ror
rq nqrdrq3'4, onqvr6rorq nporoAei oupnru-rporoAoyio
on6 ro qvonv€uorKo ouorqpro.

Irrg pev ouyyeveig SroQpoy;rororqAeg o nro ouXvdg
r0nog eivor rl KnAn Bochdalek5'6, pe ouXvdrqro
0.8,/'l 000 yewqoergT, ror ouvqOu-rg eivor oprorepds,
evd-r orr5 enirrqreg, q nleroqrq<pio qurdiv orpopd 5ro-

Qpoy;rororqlq ptou-r rou orooQoyrrori rpfl;roros Kor

6rorpiveror o€ 2 Kuproug runoug: rov rtno I (Kor' e-
noAio0qoq) Kor rov r[rno ll (nopoorooQoyrrfl), nou ei-
vor Ary6repo ouXvd, otrAd onoreAei oqpovrrrd rArvr16
np6pAqpoe. Meprroi yrorpoi neprypdQouv Kcu rpiro r[,-
no, ro per116, nou 6po5 eivor qnAo ouv0nop(q rcuv

5uo nporlyo[rpevtrrv. M6A19 ro 3% rurv ooO<vtlv nou

Xerpoupyouvrcn Vro orooQoyoxdA4 iXouv nqpqoroo-
Qoyrrq rr1An. H orrroloyio rqg eivor ooo<pdg. Kord ro-
vovq or oo0eveig nopopivouv qoupilrurpqrrroi eni Xp6-
vro, Eror drore q Srdyvuroq rou r0nou ll rrlg oroo<poyo-
rqlqg eivor ondvro o€ dropo rdrto rtrlv 40 erdrv.

Irov rrlno I q QpevoorooQoyrrrl pepBpqvn eivqr o0r-
Krq Kor 6ev undpXer qAn0rlS neprrovoir6g oqKKoS, €-

vro5 rou Otirporog, evti-r orov runo ll unopXer €AAerppo

orq Op€vooroo<poyrrq pepppdvq, nou €nrrpin€r rrlv
eioo5o eAei0epou neprrovoirou oqrrou orn OulpqKrKrl
r<orA6rqro.1o

H oroo<poyorqAq eivor ouvi1or.,-r5 ooupnrurpqrrrd, o-
noreAoiroo ruXoio orrrvoAoyr16 eipqpo. Iroug evqAr-

reg ouvqOq evoXAqporo eivor onroOoorepvr16 dAyog,

oioOqpo Ko0oou, epuyig flou €Trr€ivovror rord rqv
r<ordr,\roq, 5uoronooiq, Suodpeoro oioOqpro rqrq ro
enrydorpro, evdr 11 orpoppoyio 5ev eivor oouvqOqg.

H rrlAq ;liou.r rou orepvonAeuprro0 rpryd.rvou rou
Morgagni (n oXropnS rou Larrey) elvqr onqvrq, p€ no-
ooor6 oupperoXrl5 prrpdr€po qnd 1O% eni ouyyevorig
SroQpoypororrlAns.s EpQovi(eror onqvrq orn nqr6rKn
qArr<io8 Kor orous evdArregl 1, 6nou or Aiyeg neprnrtloerg
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Err6vo 3:

r€ivouv vo outlPouv o€ noxuoopKoug, uJS €ni rou o-
oOevo0g rn5 €pyooiqs ourdg, q oe dropo tl€ ouqqpivn
€vSoKotAroKR nieo1111. Eivor onroOoor€pvtKn, ouvd0rlrg
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Err6vo 4:

5e{ro r<or XopoKrrlptorrro <peovi(erst oov pio orpoy-
yuArl pd(o orq npoo0ro, 5e(ld rop5roepevrrq yurvio12.
H 5ro<ppoypororrlAq Morgagni Xoporrqpi(erot o€ o-
vriOeoq pe rq r<qA11 Bochdalek ono rrlv nopouoio €-

Etx6vo 2:
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Err6vo 5:

vr69 rou Ourporrro0 rAuupoir n€plrovoiKo0 oqKKou

nou ouvrleurS nepriXer €nin^ouv ror Ary6repo oulvd
or6poXo,.ivr€po rl qnop. 6rov n KrlAn eivot eupeio. Ei-

vor ooupnrurporrrd d ex6qAd.rv<rot nqpoStKd pe oi-
oenpo nrao€ul5 q n6vo orov 5e{r6 np6o0ro Otirpoxo,

flou ovrqvqKr\d orov ouo't. l-1po<]ovd.rg ro ouprnrtipro-
ro rou oooevoirg rr15 epyooiog 1.to5 5ev pnopoiv vo o-
no6o0oirv orqv 5roQpoypororrlAq Morgagni, nou ct-

neriAeoe ruXoio orrtvor\oyt16 e0pqpo, oAr\d orq ou-
vun6pXouoo Xp6vro onoQporrrrq nveupovondOeto.

H orrrvoAoyrrq e[trooq rou Otilporo onorqA0nrer,
6nurg orov oo0evq ;rog, orpoyyuAq oporoyevd oriooq,
pe rt Xu.rpiS o€po, orq ropSroQpevrrfl yu-rvio8'11.

H 5rdyvrl.roq rqg rfiAqg Morgagni eivor ouvlOurg
npoQovdg ov pEoo oro odrro rqg rfAqg Bpiorerot f-
vr€po. Edv 6pu.rg undpXer np6nrc,rorl povo rou eninAou
q rou eyropoiou r6Aou, ro np6pr\qpo yiverot 5uoroA6-
repo, A6yur onouoiog oeplulvla.

H 5rdyvrooq riO<ror pe rn Bon0ero Boproirxou uno-
rAuopo0, olovrrrlg ropoypoQiog Otlporog Kol nv€u-
poneprr6vorou. Irq nspinruroq rqg np6nruroqg pr6vo

rou eninr\ou q rou eyropoiou r6Aou o poproriXo5 uno-
rAuopr6g 0o onoror\[lyer ov0q.rtrrorl rou eyropoiou 16-
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Aou, evo eupqpo ror' e[oXqv 5toyvurortx6.15
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KAtvrrco npoBAr1pa 5B

T. NAYNAKOY, A. KOYT:OYKOY, Q. BAA:TO:. A. PANTH:

loropr16

Fuvoirq 30 ertirv, dVopq, 5qp6oro undAArllog.
Zuvqercg: Konviorpro 20 p.y.,;.rtrpro Xprlon oko6A,

oyr Xpfl oq voprulrrrdrv.
KAqpovoSttx6: Iroyro pe TBC nveup6vtrrv npo 6reriog,

nortpog pe roXorprrrl rop5ronoOero.
Arol-tr16: [1po Seriog qnorirr5o B, npo iroug vooq-

Aeiq oe no0oAoyrxd rArvrrd pe o/o Otirporog nou nq-
pouoio(e veQeloer5q oriooq oro pioo nveupovrro ne-
5io 5e{rd ror pre Oerrrq mantoux. Iuorrl0qre ovleu-
porrrd qyuJyn rqv onoio 5ev 5iX0qre q ooOevr1g.

Ilapoioo vooog: An6 3 pflve5 orov6vrorog nuperog
piXpr 41oC nou urpieror p€ Anqrq noporeropolqg. Ano
Srpqvou pflXog nopoyr-r.ryr169 pe prrpd qpepdolo nooo-
rqro p,\evv65oug onolpepq-rqg. Enioq5 ovoeEper o5u-
volrio, roropoArl ror on6lero 12 kgr ro r<Aeuroio
3pqvo. 'Elope yro ivo lOdpepo rorvfl ovrrpirrrorl Kcl
A6yul ep;rovqg rou rTUp€rou trove o/o Orirporog. A6yu
noOoAoyrrtlv eupq;rdrcr-rv npoo€pXeror oro NNOA.

Quorxrl e{iraory: 'Aropo oprrper\ig, pe unoAern6pe-
vq Opiqq, uuXpd pe roAd quXoSrovoqrr14 rordorooq.

Avonveuortxd; lrovonorqrrrq trnru(r1 qprOurporiu.rv.
Enirpouoq: ooQn5 nveu;.rovrr6g. Arp6ooq: prl pouot-
roi pfoor p6yXor oro ;.rioo rqr rdrur onio0ro qpr0urpd-
Kro qpOor€p6nAeupo.

KuxAoQoptxo; IQ0(e 15 120/min, A.n. 1 1/8 cm Hg,
rop5roroi r6vor eurprveig, Quoflporo 5ev oveupioro-
VTOI.

llenrrx1: Korlio polorn, qnop ror onArlv qqJnAden-
TO.

Ae pEo Siveg; Aev qqlo<ptirvro r.

Aomo ouorrlproro: Xurpig no0oAoyrro eupflporo.
o,/a )dpaxog: Avoporoyevei5 orrdoerg p€ oooeq 6-

pro orcr trrfoo ror rdrtl nveupovtrd ne5io dp<pur pe nr-
Oovorqro Onop[qg rorAorrrdrv 5rouydoetrrv. (Err6vo 1)

Err6vo 1

Epyoorqprord euprlporo

fev. oiporog: Ht'. 23o/o, Hb: 7 g/dl, Aeurd: 3OOO/
cm3, noA.: 86%, Aep<p.: 7%, MON.: 7%,fKE:77 mm,
ovr oorurro pulorl, no r rrAor<urro ptrloq, unoXprrlp io.

Zoxyapo, oupio, qAexrpoAlreg, qnanxdg iAeyyog:
<puoroAoyrro.

Hb sAg: opvqrrrog, ovri Hb Ag: Oerrrd (noAu Xoprl-
Aog rirAog).

fev. o}pwv: Aiyo nuooQoipto, ondvro epu0pd: (3
5eiyporo).

AnArl muiAwv BK; Apvqrrr[ (3 Seiyporo).
KunapoAoytxq nruEAwv: Apvqrrrd (2 Seiyporo).
Mantoux pe 2 UPPD RT 23: Apvrlrrrq.
Ave|peorl HlVl pe ELISA: Oerr16.
Aipto oi1-torog: PO2 = 75 mm Hg, PCO2 = 3O mm

Hg, pH = 7,52.
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1 ) nr0ovig 6royvtloerg;
2) Sroyvtr.rorrroi Xerptopoi;
3) Evop(q 0eponeurrrqS qyoyqg;

Kord rq vooqAeio

'Eyrvov or rdrulOr e(erdoerg:
Vidal rqr Wright: ApvqrrrEg, Fe oppoir: 54 ltg/dl,

Ferritine: 876 ng/ml,lgA: 203, lgG: 2850, lgM: 363,
Tr, To, TSH, CEA, AFP rqr test 5p€novtiroetr.rg: 'OAo

<puoroAoyrr<o.

YnepqXoypdQqpo dvo rorAiog: ot(qoq rurv opiu.rv

rou 6e(rou Aoyo0 rou inorog pe <puoroAoytrq qXoyi-
v€ro Kor prrpq o0[qoq ru-rv opitrrv rou onAqv6g.

4 p€peg ;.r<rd rqv erooyr.uyrl €yrve roAoyrrog itreyXog,
o onoiog drov opvrlrrrog yro ypinnq A ror B, nopoiv-

QAouevroo, qvqnv€uorK6 ouyrurro16 ro, q5evoi6,

q-rrrroru.roq, prur6nAoopo, nupero O, nopu-rrirr5o, rr\q-

po, ipnqro (oordpo, rurropopeyoAoio.
1O qpipeg perd rqv e rooyrrryd tyrve tAeyXoS uTIo-

nAq0uotrrtilv AepQorurrdpurv: T AepQorirropo 16%

672/Stl.
f .: 38%, 13'. 640/o, To: 22%, 147/ltl, fa'. 28%

188/1tl,f 4/f B'.0,8. Tq ou;rnepooporo flrov peydAq e-

Adrruroq rulv Ta Aeprpoxurropu.tv.
H o/o 0ti-rpor<og nopiprerve operdpAqrq ro0' oAq

rrlv Sropr<ero voorlAeiog onog ror ro otpro oiporog.

Oeponeio

Tqv 4q qptpo ono rous €roovuryqg: loovto(i5q ror-
ptQopnurivq per os xo0rirg Kqt amp rprpeOonpipq-
roprrpo(o(6lrl (TRM-CMX) lV.
Tqv 13q qpipo ono rS erooyoyil5 Srordnreror 11

(TRM-CMX) I6yo oAAepyrrou e(ovOq;rorog.
Tqv 3Od q;r€po npori0eror tab rerorovo(oAng Kqr

tab o(r0o0upr5ivqg.
Tqv 35q qptpo npooriOevrqr rvrep<fep6vr1 Kor n€-

vropr5ivq lV.

Tqv 38q q;rtpo Sror6nr€ror rl rvrepQepdvrl Kcn Xo-
pqyeiror AZT lV.

48 qp€peg perd rrlv erooytuyd q ooOevqg neOqlver q-

no rop5roovonveuorrrd ovendprero.
KoO' oAq rqv 5rdprero voorlAeiog o nuper6g nopopf -

ver uqrr1A6g, ouveXi(eror q ondrAero BdpouS, q ovorprio
r<or q Aeuronevio. Aoppdver ouvoArrd 15 povdSeg oi-

uoro5. Merq Odvqrov qpOov roAArtpyereg nruiAurv 0e-
rrrig yro puropoxrqpiSro <puporitrroq5 ovOponeiou r0-
nou euoioOqro oe 6Ao ro ouvrlOq ovrQupqrKd Qdp-
poro. Or rolr\r€pyereg oupr.r.rv yro BK rlrov opvqrrrtg.

nNEYMON Telyog 4o, T61to9 5og, OxrdBptog - AexEltBprog 1992

Aro<popr xq Sroyvroorr rq

Or nro ouvq0roprEveg no0rloerg Trou nopouord(ovror
oe ooOeveig ;.re AIDS eivor q nveupovirrSo qn6 Pneu-
mocystis carini, or puroporrqprtiroe rg Irpenrororrog,
IroQuAororrog, ArpdQrAog Kqr qeu6opovd5o, n
nveupovirrSo ono Kurropop<yoAoi6 (CMV) ror 6roQo-
peg purqrrdoerg ond rpunrororro, rdvrtvro, veonAq-

oieg, ouvrlOior€p€q ruJV onoiurv eivqt ro odpro;ro Ka-
posi ror ro Non-Hodgkin lepQti.rporo 6nurg enioqg rot
5rd<popeg Srdpeoeg nveupovirr5eg (pq er5rrEg). (Resp.

Med. by Brewis, Gibson & Geddes 1990).
AvoQtpovrog ro un€p rqt ro rord yro rrlv rqOe nd-

0qor1 ond rrg ovurrtpul ouyrpivovro5 p€ rrlv nepinrtl-
orl po5, opXl(oupe p€ rqv nveupovirt5o ond Pneumo-
cystis carini.

- H orrvoypoQrKq etrovo rou Otlporog trre rrg 5rd-

Xureg orrooerg dp<pur oro ptoo rqt rqrtrt nveupovtrd
ne5io.

- H pn ouXvd etrrQdvtoq nAeuptrtrdrv ouAA6yov.

- H prrpd nooorqro rov nrutAov rot q Aeuronevio
ro06g ror

- H porpo Sroprero rtrtv oupnro;lorcr.tv nprv rqv
epQdvrorl (Radiology 1990/ 175/723), (AIDS Patient
Care,/June 1989/5).

Irq rqrq Vro rrl 5rdyvuroq

Qep0ouv:

- To ooQrl eupqporo on6
oo0evorlg.

ourrl pnopouv vo ovo-

rr1 Quorrq e(trooq rqg

- H Un ener<rooq rulv orrrvoAoyrrtlv eupqportuv
Kor n pn ovron6rproil rng ornv rordlArlAq Oeponeurt-
r<q oytrryq (TMn, SMX). (Resp. Med. 1990, 944).

IuveXi(ovrog rqv 5roQopoSroyvctrorrrrl Aioro ovoQ€-
pouu€ rS puroporrqprtloerg rot npdrro ro puxoBo-
rrqpi5ro rqg Qu;rorituoqg.

Iro un€p edtir pnopo0v vo ovo<pepOo0v:

- Or SrdXureg orrdoerg oro ;rioo rot rdro nv€upo-
vrrd neSio ror

- H ppoSeio e[ir\r(q rr,t.rv qrrtvoAoyrrtilv oAAotd.roe-

ov, ro0d-rg ror

- H npo iroug Srdyvt.ron rns tbc, pe Oerr16 5epp.

test Kqr rtirpo e p<pdv'oq o/o oqpeir.r.tv ouprpordrv pe tbc
Kor opvqrr16 6epL,. test (reactivation). (Chest
1990/98/5/1051, ARRD 1987/135/504, ARD
1987 / 136/492]'

Irq rqrd yro rq 5rdyv@orl rn5 <puporrti-roerug eivor:

- H pq 0nop(q elu.r0u-rporrrtlv evronioetov, ov Kor

ro Tr€prorcrrrro 5ev epeuvrlOqre enoprdrg npog ourd
rqv rore0Ouvorl (p6vo B.r. o0pu.rv opvrlrrrfl) ror

- H Url ovron6rproq oro Oeponeurrro oXqpo.
l-ro rq oruno puroporrqpi5ro (avium, kansasii),

pnopoupe vo ovorpipoul-r€ orcr unip yro rr1 5rdyvtooq
ourti.lv:

- Tqv orrrvoAoyrrd errdvo Kor rcr oupnr[rporo ro
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onoio 5€v eivqr erSrrq

- Tqv peyoAq ouvdOtrlg Srdprero ru.rv oupnropd-
rurv, Kot Btporq

- Tqv pq ovron6rptorl orcl ovrr<puporrrd <popporo,
evdl

Iro xqrd ytq rrlv 5royvurorl:

- Tnv ouvdOurtg Srdonoprq v6oo pe ouXv6repo
npopAdporo qno ro voorp€vr€ptK6 (Srdppore5 r.An.),
Kqr ro qnop. (ARRD/1981/136/493, Resp. Med.
1990, 953).

fro rrg porrqprSrori5 Aorptir[erg, or onoieg eivor op-
rerd ouXvEg pnopoipe vo ovoetpoupe oro unip:

- To eupdporq qn6 rrlv ovlK€tp€vrrq e(irooq (p4

l.rouorroi oro p€oo rqr rdrul qpeur), evcb olo xord:

- Tqv orrrvoAoyrrrl err6vq rou 0tlporog pe ioptir-
6erg oupnoyeig elxoveg,

- To nutir5q nrueAo pe Aeuroxurrdpooq nou iXou-
pe ouvq0og orrg Aor;rtl{erg on6 porrqpi5ro ror 5ev u-
ndpXouv orrl v oo0evq pqS (Radiology
199O/175/723, AIDS Patienr Care, June 1989,/5).

I-ro rqv nveupovirrSo on6 rurropopeyoAoi6 (CMV),
eniorlg, pnopo[rpe vo ovoeipoup€ oro untp yro rqv
5rdyvuroq ourd:

-Tqv orrrvovpoQio Otlporo5 Kot rrlv rr\rvrrq err6vo,
q onoio opold(er p€ rnv P. carini p€ rrlv onoio ouXvd
ror ouvundpXer, evtir oro rord

- Tnv ouXvq opqrpAqorpoer5irr5o, roOdlg Kqt rqv
qnorirr5o ror rolirr5q nou ep<povi(ovrot orrlv ilv€u-
povirrSo rou Kurrclpopeyo,\oio0 (Resp. Med. 19g0.
952).

Tdlpo yro rrlv opd5o ru-rv purrlrrdoeu.rv. ovo<pipoupe
oro unEp:

- M6vo ro yevrrd oupnrtirporo, ov Kqr pq er5rxd, pe
rrjpro rov noporerv6pevo nupero nopo ro 5rd<popo
<popporo ror oro rord

- Tqv orrrvoypoQio Otilporog pe rrg ouXvtg €vront-
opiveg oxrooerg pe oooeeig 6(oug, roOdlg ror

- TrS ouXvEg nleuprrrr€5 our\AoyEg, rorvd yvcr.rpi-

oporq rc,jv puxqrrdO€tljv ilou optog 5ev undpXouv Orqv
oo0evfl pog. (AIDS Patient care/Dec 1990,297, Ra-
diology 1 99O / 1 7 5 / 7 25).

Irrg veon,\ooleg rdrpo pe ro odprur;ro Kaposi ror ro
Non-Hodgkin iEp@otrro ovoeEpoupe yevrrd:

- Trg 6rdonopreg o(r5rorig orrdoerg orqv o,/o Oril-
poKoS, roOti-rg

- TrS oulvtg nAeuprrrrig ouAAoytg (ouvqOcug or-
poppoyrrig oro odpru.rpo Kaposi), oro rqrd yro rq drd-
vvooq ourtlv. (AJR 1987 /148/25, Radiotogy
1986/161/87, Res. Med. 1990/754).

Tilog yro rqv pn er5rrd Srdpeoq nveu;-rovirr6o (rl Llp
ouvd0rog oro nolSro), ovo<pipoupe oro unEp:

- To qrrrvoypoQrro rou 0drporos Kot rq yevlrd
rArvrrd rq onoicr elvor rorvd U€ rrlv P. carini, €v6 oro
rord rrlv
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- Iuvq0q 5rdAuoq 11 oroOeponoiqo4 rqg nveupovi-
rr5og oQ' eourdg oe roXi oXerrro Xpovrro 6rdorqpo.
(AJR 1987/149/265, An. lnt. Med. 1981/107/7).

AIDS rqr <puporiuroq

H TBC eivor ;rio noA0 ouXvd v6oog oe dropo nou ei-
vor Qopeig I noolouv qn6 AIDS.

floAtrig unoOtoerg EXouv yiver yro vo e(qydoouv ou-
16 ro <porvopevo.

Kor' opXqv eivot yvu;or6 orr q percr_rptvq 5poorrxd-
rrlro ruJV T-helpers Aepeorurropcrrv nou epeovi(eror
oro oropo ourd nporor\ei SroropoXrl orqv Aerroupyio
ruJV poKpoQdyov, rcov rurrdpcrlv 5rlr\o5d nou ouoto-
orrr6 nopepno5i(ouv rqv e{iAr[q rqg po,\uvoqg ono
prrp6pro rqg Qu;rorir.r.ronS o€ v6oqoq1. 'Eror dro;ro
nou iXouv npoopAq0ei ono rov HIV iXouv ou(qprivo
rivSuvo ovonru(qg TBC.

Aro<popeg ;rer\ire5 nou €yrvov orrg Hl-1A enlpeporrir-
vouv rqv ou(qpivq ouXvdrrlro rrlg TBC o€ qo0€v€is tJ€
AIDS. 'Erol Bpi0nre orr ol noArrei€S TTou eiXov ou(q;ri-
vo oprOpo o0evtirv pe AIDS eiXov ou[qpivo opr0p6 o-
oOevtirv pe TBC. Enioqg or rorvtrlvtrEg opd5eg nou ei-

Xov ou(qpivq TBC drov or iSreg ;re ourig nou eiXov o0-
[non AlD52.

H nro oqpovrrrd ono6er{q ou(qp€vqg TBC oe dropo
pe AIDS eivor q ;reAirq prog opdSog qn6 519 vopro-
poveig orq Nto Y6prq nou noporoAou0d0qrov qn6 ro
1 984 iurg ro '86. 1 2 ono rcug 279 nou €yrvov <popeig

d vooqoov on6 AIDS ov€nru[ov TBC. Kqvtvog 6ev o-
vtnru[e TBC qn6 rcug 24O nou 5ev poAuv0qrov on6
rov HlV3.

'Ooov oQopd rqv rAlvrrd err6vo qo0evdv pe AIDS
rqr TBC undpXouv oprertg ovo5poprx€g preAirega nou
iyrvov o€ voooKop€io rtr.rv H[lA xor Sivouv oprerig
nAqpoQopieg yrjpur on6 ro Oipo. <poiveror Aorn6v ol
rl TBC oe riroroug ooOeveig npoqyeiror ouvflOur.rg rov
Aorpti.r[etrrv U€ €uKqtptoKd prrp6pro pnopei 6;ro9 vo
ouvundpXer 11 vo oro,\ouOei pio rtroro loi;rtr_r(q. An6
1090 neprnrtloe rg TBC nou ovo<ptp0r;rov orq QAdrpr-
5o rov HflA oe dropo pe AIDS, q 6rdyvooq rqg TBC
npoqyfl0qre rqg Srdyvtr-rong rurv AIDS neprooorepo o-
no ivq pdvo oe 62 neprnrdloer5 (nooooro 577o), q drd-
yvuroq rtOqre rov iSro pqvo oe 30 neprnrdoetS e8%)
ror oro,\orlOrloov rqv Srdyvooq rou AIDS neproo6re-
po ono Evo pdvo p6vo 17 neprnrdoerg,1O%la.

H oxlvotroyrrd errdvo ouvrl0cug eivor our[ drunqg
Srq0qoet-rg roru.r Aopdlv, erx6vq SrdXurr'1g drdpeoqg
nveupovonoOerog ror 5r6yru-roq nrl,\qS n nopctrpox€tcr-
KR A€pQo5€virrSo eivor ouXvEg err6veg.

l-loAlig <DopiS eivqr 5uvqr6v vo undplouv Oerrri5
rolAripyeleg nruiltrrv yto pruroporrqpi5ro rn5 eupo-
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riurorlg p€ opvnrKn o,/o Odrporo5.
H 5rdyvooq onore.\ei ouXvd ivo peydAo np6plrlpo

yrori ro yevrrd oupnrtiporo rqg TBC prnopei vo oeei-
,\ovrqr ror oe dr\Aq v6oo nou ouvo5e0er ro AIDS, q o-
rrvoAoyrrq err6vo ouvd0urg eivor drunq ror eivor noA0
ouXvil q e(onveupovrrq qu;roritrroq Xopig er5rrd ou-
pnrti.rporo. 'Eror or 5royvoorrroi Xerpropoi neprAoppd-
vouv errog on6 rqv o,/o Odrporo5 Kot rrlv mantoux,
nrieAq yro B. Koch nou opreri5 Qopig pnopei vo eivor
Oerrrd ;re opvqrrr4 o,/o Odrporog. Ie opvqrr14 on6-
Xp€prprl oAAo unoqrio TBC np€ner vo yiveror BpoyXo-
or6nr1oq, lavage ror 5roppoyXrril proqio. To lavage i-
Xer ppeOei 6rr poqOder nro ouXvd orq 6rdyvutoq on' 6l
4 5roBpoyXrr[ Broqlio Xu.rpig oputg vo pertlver rrlv o[io
rqg proqiogs.

H 0eponeio neprAoppover ro rpio yvu.rord qvlOupq-
rrrd lNH, RFM, PZ yro 9 pflveg pre ouXv6 follow-up pe-
rb. ro rl\oc, rq<, 1ql,rero$eptrne\ug. H EfB pnopit lo
npoore0ei orq 0eponeio ov ovop€veror ovOerrrrorqro
orqv INH q iXer npoopAq0ei ro KNI. Meprroi npor<i-
vouv ouvfXloq INH-RFM yro 12 pqveg ror dAr\or rqv
Xopqynon INH yro or\q rqv un6Aornq (cr.r[ rurv ooOe-
vtirv. Av rl INH q RFM 5ev neprAoppovovror orq Oepo-
neiq rdre npiner vo ouveXi(eror yro 18 pflvegl6. Or ne-
proo6repe5 per\Ereg iXouv 5ei(er 6rr ooOeveig pe AIDS
ror TBC onqvrotv rold orqv ovrr-TBC qyulyR.

Ie dropo nou iXouv npooBAq0ei on6 puroporrqpi-
5ro avium nou eivor noAi ouXv6 q Oeponeio eivol du-
oroi\q, ro Qopporo epQovi(ouv UeVdr\n ro[rrdrqro ror
ro Oeponeurrro oXdporo yevrxd 5ev ono5i5ouv. H 0e-
poneio neprAoppdver rEooepo Etr.rg i(r edpporo ror ro
nporervopevo oXqporo eivor:

o) lNH, ETB, clofazamine, rifabutin
p) npooOqrq ro npoqyou;revo cycloserine, PZ, ami-
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kacin.
To vetirrepo Kqr nto eAnr5oQdpo oXqporo neprAoppd-

vouv; a m ikaci n-ciprof loxaci n - i m ipenem,/ci lavti n r1 ci -
fapentine,/amikacin.

'Ooov oQopd rqv np6lqqq, oo0eveig pe AIDS rl

Qopeig nptner vo unopdAlovrqt o€ mantoux ror q/o
0tirporo5. Av q mantoux €ivot Oerrrq I undp;1er roro-
pr16 Oerrrrlg mantoux oro nopeA06v 6iverqr INH yro
12 pilveg ove(dprqro on6 rqv qArrio rou ooOevoirg.
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(Dupariutor\ rrpoordrq oe aooevr\ pe qndrin6q B

K. ZAXAPIA:,:T. NANAAHMHTPIOY, T. NONITH:, K. MNAPNA:

loroprr6 flenrtx6: M6Arg qrlloQqr6 qnop.
Ouponotoyevvqrtx6: Kord rqv 5orruArrd e(irooq

Ao0evdg qr\rriog 38 erdlv npoodAoe yro e[troor1, e- rou npoordrq on6 ro opOo' Sronroroirrot orAqpio rou

nerSd nopordpqoe ond p4vog peiuroq ,o, oy.o, ,o, 5e(rou npoorortro0 loBoi (*bonny hart' orrrlpio)'

onip;ror6g rou Kor peitr.roq (€og roropyqoq) rqg orri-
vog oupr1oq5.

Zuvr1)ercg: Konvrorrlg 3O p.y., ro rer\euroio xp6vro Epyoorqprord eupdporo
40 rcrydpo/rlpEpo.

KArlpovolttx1 toroptKo: EAe00epo. l-ev. Aiporog: Ht: 50,5%, Hb: 16, 1 gr/dl.
Aroprco toroprxo: ArpoQio rov pudrv npooOiog e- Aeuxq AtpooQ.:87OO/<ry (l-1olup: 62, Aepq.: 33,

nr<poveiog r4g rvrlpqg dUQo, pe rnnonoSlo, on6 no- Mey. Mov: 4, Hootv.: 1).
,\uoper\irr5o oe nor5rrfl qArrio. An6 Sreriog, druno ror- AtponeraAn: 130.000,2rrX. TKE: 8 mm 1rl 6po.
Aroro dAyq, pdAAov rt'-rArroer5q, une pqprrtirg r5irrrg o- Oupio: 37 mg/dl, IorXopo: 95 mg,zdl Ouprro o(u:
prorepd nou one560noov o€ ror\irr5o. H oupoAoyrrn 5,6 mg/dl. XoAepuOpivrl ofuri1: 0,68 mg%, SGOT: 36
e(irooq pre SorruArrrl VlAqQnon rou npoordrn. oni- Mov. SGPT 39 Mov. (Q.T. on6 2-12).
pq opvrlrrrq. l-lpo lOpdvou, nuper6g Eog 38oC yro 2O AtrrqA. Qu-ro<porooq: 23 pov. (tD.T. €otrS48). 'OErvoS

qpip€S, pe prvirr5o, nopo{uvrrr6 nopoytrlyrr6 prlXo, <furoQorooq: 10,8 pov. (<D.T. EtoS 11).
roropoAd ror o5uvo1.rio. To oupnrdr;roro ourd one66- [.lpoororrrd o(rvo5 QuroQorooq: 2,5 pov. (rp.T. eog
Oqoov oe ,\oipo(4 ovoripou ovonv€uorKo0. H Quor- 4).
rq e(Erooq rou qvonv€uorrrou Kqr rrlrv Aorndv ouorrl- [ev. Orjpurv: e.p. 1018. lluoaEoipro: 4-6 r.o.n. Xur-
pdru-rv ilrov opvqrrrrl. O epyoorqprorog tAeyXog (yev. pig epuOpo - Aeurq - oAorq - ruAiv5poug.
olporog, yev. o[rpt,rv - TKE - qnorrr6g rirAog), drov AurpoArov6 ovrry6vo: Oerrro.
oro <puoro,\oyrro opro. Arrrvoypo<fio 0drporo: Apvrlrrr6.

H orrrvoyporplo Otlporo rlrov opvrlrrrd.
To unepqXoypdQnpo flnorog - Xo,\q56Xou - veQptirv,

rlrov opvqrrro. 'Eyrve 5eppoovriSpooq Mantoux2 Ul Aro<poprrrl drdyvuror.l
PPD rqr ilrov Oerrxil Q2 mml.

- Mirworl npoorqrrl
YnEp; VqAoQqrd orAqpio

tDuorrrl e(irooq Kord; HArrio.

- Qupailwoq npordnl
'Aropo pe roAd 6tpq, oXerrrd noXioopro (irtroug Yn€p; VqAo<pqrd orlqpio,0errr[ Mantoux.

1,76 p. ror pdpoug 95 kgr). Xttrpig no0oAoyrrq oq- Koro; Apvqrrrq orrrvoypo<pio 0dlporo.
peror\oyio on6 ro ovqnv€uolKo ror rurr\o<poprx6 oir- - Koxrrupordt\7g nporarinSa
ornpo. Ynip; 'AAyq unepqprrtirg, qqAoqrlrq orAqpio.

Aev noporrlpqOrlrov rudvctroq, orSdporo, nArlrrpo- Kord; floArdr€prl opvqnKfl e[iroorl npoordrou.
5qrru.^ro, SepporrrEg pAdpeg. - At1ioorl npoororq

Aev rpqAoQd0rlrov AeptpoSiveg. Ynip; VqloQrlrrl orlqpio.
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Kord: IueAoypoQio opvrlrrr<r1.

An6 ro nopondvtrl Qoiveror ort q qqAoQqrfl orAq-
pio rou npoordrrl eivor r<orvo eupqpo q reArrd 5rd-
yvuiorl ri0eror provo pe proqio.

Aroyvoorr roi ;lerpropoi

A. Arcpelvqoq qnonrqg v6oou
1. AeixreE qnarirr6ag

Anti Hbc Oerrrd
Hbe Ag Apvqrrr<o
Anti Hbs Apvqrrro
Anti-Hbe Oerrr<o.

2. HAexrpoQopnoq Aeuxupdruv
Evr6g Quoroloyr rtirv opir.r.rv

3. Btorltio qnarog
H prrpooronrrrl e(Eroorl rou toror€pcr;r5iou qnorog

pqrcoug 3 cm, t5er(e ivroveg oAlortiroerg Xpovio5 rlno-
rirrSog AoBr6ror<oJ rrinou (chronic lobular hepatitis).

Or oAr\ordoerg ouvo5eiovror on6 errerop€vq no-
pouoicr ground glass rurroputv ev5errrlrti:v rrlg no-
pouoiog AuorpoArovou ovrry6vou.

Korod0qg veonAooporrrd e[epyooio 5ev noporqpq-
0qre.

B. Arcpeivqoq oxArlpiog rou npoordrq
1 . ArcnvoypoQio )titpaxo: Apvqrrrd
2. AnArl e{trooq o[tpwv yru B. Koch (3 QopiS): Ap-

vqrrrd.
3. AnArl e{trooq onipporog yn B. Koch: Apvqrrrq.
4. KurrapoAoytxrl o0 pwv: Apvqrrrd.
5. AnArl veQpdtv - Ev6oqAtptog nueAoypaQio - Ku-

oreoypa Qi o : Xtr.rpig eu pq poro.
6. YnepqXoypoQnpo veQpti-rv - opx€Lrrv: Ol veQpoi e-

vrog rou QuoroAoyrr<ou UJS npos ro priyeOog r<or ou-
orqorl pe ooQq SroQoponoiqoq <pAor65oug - pueldr-
Soug 1-roipog. Aev oqperoiror 6rorooq rou nueAoroAu-
rurr\rro0 ouorqporog.

'Opyery cpuotoAoytxoi oe piye)og Kat o[)oroorl: Lev
oqperouror Sroyrurorl rrlg enr6rSupi5og o;rQore p6-
nAeupo. Mrrprl r0orq 3 mm orq r<e<poAd rqg 5e(rog e-
nr5r5upi5og.

7. Arop)prxo unepqyoypdQrlpo npoordr4: I-lpooro-
rqg Quoroloyrr<dg oe piyeOo5 r<o o[orooq ;.re roro ro-
noug eAorrop€vr1 qXoyiv€to rou nopeyXuporos urg eni
npoororirr5og. Aev oqpe roiror 5toyrurorl one p;roro6o-
1OV rUOretr.rv.

8. Btorltio npoororq 1te BeA6vq: KuArv5prro rororepd-

Xro ti€ Xpdpo Aeuruno. Ie nptirrq Qdoq Sroyvdro0qre
verpturrril ev piper rorrroporu-roq pe Xoporrrlpeg
ouprporo0g p€ ouro[,S rqg <puporiooqg. Ener5d 6ptr,rg

eivor yvooro orr orov npoordrq pnopei vo ovonruX0el
rorrru-rpordr5qg npoororirr6o iyrve er5rrd Xpriorl Zie-
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h l-Neelsen.
Aronror0Oqr<ov pur<oBorrqpiSro oe orevfl oXioq ;re

ro <oxr<rtirproro Kor rnv vircpcooq, ororXeio nou ono5e r-

KVU€I rn QuporrtlSq orrroAoyio rrls vooou.

TeArrrl 6rdyvuoq

Quporiuoq npoordrq r<cr HnorirSo B.

Iu(r1r11o4

H 4uporiu-ron rou y€vvnrrr<ou ouorq;rorog orov dv-
5po eivor r<upiu..rg onoroKos Quporrr<qg BAoFnS ruJV v€-

Qptiv. O Medlarr'3 l.l€ rs nopornpno€rg rou oe oo0e-
veig pe <puporitloq rou oupofloroyevvqrrr<ou ouorqpo-
roS unoorqpi(e r orr q yevvqrrr<4 npooBoAq orov dv5po
yiveror <or' eu0eiov orro ro oupo. Ev rourors ovoQt-
pe r 6rr oro 1 1 

o/o ruv neprnrtijoeov q npooBoAq rou
yevvqrrr<ou ouorqporog drov oneuOeiog or;-roroyevqg,

Xrirpiq vo nooXouv or veQpoi.
H enrSr5upriSo eivor q ouvqOtoreprl epQovrorl rrlg

Quporiu.ro4g rou y€vvqrKou ouorqporog orov ov-
. 12opo

Ar<oAou0ouv oe ouXvorqro 11 evronroq oroug opyerg

KOr OrOV npOOrOrq.
fle prnrr"'loe rg Quuoriu-roqg rqg oupfl0pog Kor rou ni-

oug €Xouv neprypoQei, oAAo eivor onovteg.
Or ovSpeg, pre rpuporicrron rou y€vvnrrr<ou ouorqpo-

rog ouvrl0u.rg eivor eAeu0epot oupnru-rportrlv Kor €uprl-

UorLdv. Ie noAAoug ooOeveig, unopX€l pnAoQnrn Uo(o
oro nooXov opyovo no0 oro 2O-4O% rtr.iv neptnrdroe -

o..rv eivor enu-rduvqa. H orerporqro eivor noAu ouxvd To

onoreAeopo rl! QuUorKqg npooBoAqq rou ovonopo-
yuryrKou ouorflporog orov ov5po. Or Sole-Balcells,
Jimenez-Cruz ouve pyoregl to{rvoprqoov roug ovSpeg
pe yevvqrr<q Quporicuoq o€ rp€rg opoSeg. Irqv nptirrl
o;ro5o neprAopBovovror outoi nou eiXov no0oAoyrr<q

nueAoyporpio r<or 6ev eiXov e upqporo Koro rqv e{ero-
orl rLrlv yevvqrrrcLv rous opyovuJv (5or<ruArr<d, qJn^d-

Qqoq ooXtou). Irqv 5eurepq opoSo ovqxouv ouroi
nou eilov no0oAoyrr<r1 nueAoypoQio ror ;rio q ne prooo-
repeg rpqAoQqrig po(eg oro v€vvnrKo opyovo. Irqv
rpirq opoSo r<orero(ov ourouq flou €lxov tpuoroAoytxq
nueAoypoQicr Kor WqAoOq-rq po(o yevvqrrr6v opyo-
vurv. To 25ok totv ooOevti-rv rrlg np6rqg o;ro5oq (no0o-
Aoyrr<q nueAoyporpio opvqrrr<q e(€roo11 yevvqrrrdrv
opyovu-rv) eiXe guoroAoyrro oneppo, evti.r or unoAornor
r.1oov oreipor. 'OAor or ooe€v€iS rov oAArlv 50o opo-
5ov qoov oreipor.

H n<rporflpqoq our[ ruJV €Ko€oq1looprevurv oAAo16-

o€rr..lv rqs nororrlrcg rou ontpporos TuJV oo0evLi-rv ou-
r6v e p;iqve ue r rrlv peyoAl ouxvorrlro rqg orerporrlrog
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TtrJV ovSpdJV p€ ouporiutorl rou y€wrlflKo[, ouorrlpo-
ros.

H 5rdyvuroq yiv€rqt p€ Btoqriq Kot KqAAtipy€to yto B.
Koch rurv repoXlSiurv nou Aoppdvovrqr on6 rqv pd(o
rtr,lv y€wnr Kdrv opyovrl-rv (npoordrq, enr 5 15 u priSo g)2'5.

Ener5d SrdQopo oonp6euro (6nurg M. Smegmatis)
pnopei vo o5qydoouv orov oXqporrop6 rorxrurpdrrlrv
oro y€vvqrKd 6pyovo rou dv5po rqA6 eivor vo ovopi-
vovror or roAr\r€pyet€S Vto enrpepoitr.roq rqg <puporrrqg
orroAoyiog rqg p,\dprl92.

Irqv cpu;rorrrd npoororir5o r1 5rdyvtrrori pnopei vo
reOei rqr pe rolAr€pyetq rou on€pporog. Eniorl5 €Xer

neprypoQei ror q 5uvor6rqro perd5oons rn5 <puprori-
ulons p€ ro ontppo 6rov ndoxer o npoordr4g''3.

Eivor yvtr.ror6 orr:
H e(onveu povr r d <p u prorft,r.rorl ovl l.l€runi(ero r oq ;re -

po, p€ rcr iSro Oepone urrrd oXflporo Kot .Vto i5ro Xp6vo
p€ rnv nveupovrrq Quporiooq (eivor 5uvor6v, orrlv €-
(cr.rnveupovrrfl <puporitr.roq q 0eponeio vo noporoOei
itugrougl2pqve56).

An6 ro npurreiovro ovnQupqnKd Qdpporo (SM,
lNH. RFM, EMB, PZ), rq lNH, PZ eivqr qnororo[rrd. O
ouv6roo;169 5io qnororoEtKdJV Qqppdrtuv, pnopei vo
ou(doer rqv ro[rrd roug eni6pooqT.

H INH neprAoppdverqr oe 6Ao ro nporerv6prevo 0e-
poneurrrd oXdporo, qKoprl Kqt ov undpXer npcurono-
Odg ovroXfl oro Qdpporo.

Edv oro 0eponeurrr6 oxnpo 5ev neprAoppdverot q

RFM, rore 4 Xpovrrd 6rdprero oyr-.lyns ilqpor€iv€rqt
nA€ov ru.rv ewto pqvtitv.

AnoSerrd oXdporo porpd5 5ropreiog nou 5ev nepri-
Xouv prQopnurivq eivor ro:

o) 2 pflveg SM. lNH, T,z1O pflveg lNH. T (Oeiorero(o-
vrl)

p) 2 prtveg SM, lNH, EMB,/10;rilveg lNH, EMB
y) 2 pi1ve9 SM, lNH, PAS,/10 prlveg INH, PAS6.
H INH iXer ooQtilg evoXonorq0ei yro qnororo(rr4

EAdBn. Ze 1Yo nepinou rurv oq0evd,v nou Loppdvouv
ro Qdpporo qvonr0ooerqr irrepog Kot o€ 10% nepi-
nou, prrpor€prl ovtKr€ptx'l pldpq. llepinou to 1Oo/o

rurv ooOevtirv nou qvqnriooouv irrepo, ne0oivouvT.
H qnorrrq Bldpq epQovi(eror ouXv6repo oe oo0<-

veig nou noipvouv;rovo HNH 11 INH ror RFM qn6 e-
r<ivoug nou noipvouv INH+SP.

H qnororo(rr6rqro rqg INH oleri(eror pe rqv qAr-
. 7.80 -'rio""". Ie vtoug evrlArreg 20-35 erdrv, nopouord(eror

qnorrrd pAdBn oe nooooro 0.5% rov ooOevtlv nou
,\oppdvouv ro Qop;roro. To noooor6 SrnAoord(eror
yrq rrlv qfurio 35-50 ertlv rol <fOdver ro 3Yo oe qfurieg
ovcu ruv 50 erdrv.

Or Xp6vror qoupTrroporrroi <popeig AuorpoArovorj
Awryovou (HBs Ag), pnopo[rv vo Aopouv lNH, Xu.rpig
xivSuvo ou[qo4g ruJV rpovocrprvoodvT.

Ie preA€rq rordro[qg <poppdrtr.rv nou SiSovrqt o€ o-
o0eveig pe qnorrrfl pAdBn oe opd5eg enlrrvSuv6rrlrog,
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Srorpivovror opdSeg uuqJnloi, neprulpro;rtvou Kot Xo-
pqAorj nv60vou>. H INH rqr PAS rorqrdooovrot ornv
opd5o XoUnAqS enrrrv5uv6rqrog. H rordro{q rov
Qoppdru.rv €Xer oX€oq p€ rnv SrqSrxqoio onErproflg
rouge.

H RFM nporoAei rlnorirr5o oro lYo nepinou rurv o-
o0evtirv, dnog enioqg xor orj(qo4 rqg XolepuOpirrls'''0.

'EXovrog un' dqq ro noponovcr-r, ro 0eponeurrr6
pog oXdpo neprtXer qn6 ro npurreiovro SM, EMB, ror
rqv lNH. Ener6d 6prirg undpXer ro oXerrxo onpdpAenro
rq5 oytuyq5 (qnororo{r16 qdpporo oe oo0evil p€ Xp6-
vro evepy6 qnorirr6o), npooriOqre ror rEropro Qdp-
poro ond ro 5eurepe0ovro (PAS).

Aropop<ptlOqK€ r€ArKd ro oXqpo.
Irpenropurivrl (SM) 1 gr,/qpEpo, yro ro npdro 5i-

pnvo.
loovro(i5q (lNH) 3OO mg,/qptpo,
EOoppouroArt (EMB) 14OO mg,zrtptpo ror
[1opoo;rrvoooAurrAr16 o(i, (PAS) 1 grlqpipo.
O ooOevflg odpepo, €[q nepinou pdveg perd rrlv i-

vop[q rqg oytrlyns, ouveXi(e r pe lNH, EMB ror PAS xqr

or rrptg rtrtv €pyoorqprortlv nopopr€rpu-rv nopopEvouv
oro QuoroAoyrrd enine5o.
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klebsiella pneumoniae

Auoretreopourrf npopritro(q on6 wg lorprir(erg rou ovoilveuourof yto 610 ro xp6vo
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EYNOEXH: KdBe 6rorio re pr6xer: Clycoproteins erlracted from
Kiebsiella pneumoniae (on the anhydrous bmis) 1.00 mg 'Ex6oxo q.s.p. 1

,iroxio. ENAEIEEIE Lupd,lpoponxri, or.oooevroxuuxl Bepoueurtxri
olory eni ),orpri{eov tou ovonvtuorlKoJ ououiporoE. O(rfo xor xpovro
ppolxiudo. A;lry6d,iu6o <Dopuyyin6o - Acpu11irr6o. -

Ilopoprvoro).nitr6o - Ori116o. - Aorpdr{ug rou or-Biororror orrl
orupouxrl onrprourr] 0eponeio. (r.*. roysvsig ).orpo(e rg).

ANTENAEIEEIX. Ilor6rd q),rrfoE ;trp6mprlE o16 1 [roE. Mr ro

oqpeprv<i eninedo lruriroeov np6ner vo mogeriyetcr I xp4orl rou Biostim
oe ooBevefg Fe curod.vooous v6ooug. Kri4orl To Biostim 6ev evdeirwtot
oe lruvoireg rcrd. rrlv nepio6o r1g nirloqg, 6nog 6leg or rorvofppeg
OepmefeE. ANEIIIOYMHTEI' ENEPIEIEE: To Biostim efvor uolf
ro).d avert6. fro neproo6cpeg rtrnoogopfeE ouppouleurefre ug o61y1eg
xprioeog. :Y:KEYAUI.& Kouri rov 32 Sroxiov oe blister, A..T 6.947.

ETHEIA @EPIIIEIA = 1 nouri BIOSTIM ttov 32 6toxirov >
o
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O=TPIOYAAINH
(CHOLINE THEOPHYLLINATE)

-i: ****'. ; i; .w- ,'ru,, .

CHOLEDYL SYBUP 62,5mg./5irl.
CHOLEDYLELIXIR 100m9./5m1.
CHOLEDYL TABS 200m9.
Ynti0uvoq xuxAo<popioq: WARNER LAMBERT A.E.
Ar^e6v & Alopovoq 10, Mopouor - Aonvo
Tn).: 6852000-4. 6833961-5
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ASTIIA
-Astro 

EtrtrasA.E.-.
Oeororonorj),ou 4 & Aorpovourcilv, 151 25 MAPOY:|, T1I.: 6847977, Fax:6847968

AvrLnp6oconog-ALovo;r5og: [f.<OmUnnfi n.r.e.r. Tn],. tlopoyyetrLdlv: 6039378-9, Fax:6039474
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TO AT.ITIBIOTIKO
TOY A].IANX EYNTI KOY XYf,TH M&TOX

TIIX AEKAETIAX TOY 'gO
ENAEIEEIE: To Klaricid evdeiKvurqr yro rn oeponeio otrcov rr,rt' trorpri[eov nou npoKo.].ouvror ono euoloenroug oe ouro noooyovoug opyovtopoug. Tdroleg trolu6-

Eelg nepllopBdvouv: l. AolU6Eerg rou Kor6repou ovonveuouxou ouornuorog (n.x. Bpoyxirlg, nveupovio). 2. Aolu6Eelg rou ov6repou ovonveuouxou ouornlqrog

ror oe oo0eveig pe yvcoorn unepeuoroenoio oe ovrrproriKd gdppoKo rou unou rr,:v poxpotrrdic,:v. O ytotpog dev flpenel vo ovoypogel ro (poppoKo oe eyxuoug
xo)pig vci:oroelrioer rpooeKuKo ro og6.trn 6vovil rov xrvduvc,:v,ldlorrepo)g Kord Touq npriroug 3 Unveg mg Kunoeog. ANEflIOYMHTEX ENEPIEIEE: OI hlo ouxvd
ovogepeeioeg ovemeulrnreg ev6pyereg rou Klaricid oe KLlvxdg peLereq nrov yoorpevrepxdg droropoxeg onog n.x. voudo, duoneqrio, xortrtoxo d.\yog, rot dtop-
polo. Atrtreg ovenlOupnrsg ev6pyel€g nepretdpBovov Kepotoiylo xor depponxo e[dvOnpo. A]UIH^EIIIPAXEII: To onoretdopoto tc,:v x].tvrxriv pstet6v del-
xvouv 6u unfipEe Uerpio Uev otrIq orononxcirg onirovuxri (P=0.05) ou(non rr,;v enrn66r,>v mg Oeoeutrtrivng n rng xopBopo(enivng ornv.Kuxtrotpopio 6tov ouoto-
dinore ond outd ro edpuoKo xopnyeiror rouroxp6vrog Ue mv Clarithromycin. IIPOOYIIAEEIE: H Clarithromycin onexxpiverol Kupiog ono ro nnop. llpoooxlt
np6ner vo dideror xord rn xopflynon rou ovuBrouxou oe oo0eveig pe droropoxeg rng nnonKng trerroupyiog. Eniong, npoooxn np6net vo diderot ornv ntOovdrntd.

dreoroupoqrevng ovrioroong lreroEu rou Klaricid Kol dllov poxpotrrdrxcbv goppdrc,:v,'xo0cig ror rng Atvxopuxivng Kol KllvdoUuKivng. 4.T.6.051 dpx.

ABBOTT LTBORATORIES (Ei AII ABEE AoHNA: Aeotp. Iuyypo0 134, 17671, Ko^fu06o, Tntr.9505911 oEI/N KH: Aeorp. M. AleEovopou 15,54640, T$. 810470-@J
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enepE6oelq

O [rnv Kop6roxepoupylxri

O [mv Korooprxn lopn.
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BOEHRINGER INGELHEIM ENAAE AE
KENTPIXA fPAOEIA: Euow€Irnpios 5.1767r xoUredo. AOHNA
THA KENTPO: gStt.gtt lHl. KENTPOY E:YnHPETHIHI nEMTQN: 9520.057 FAx 9520623 TELEx 215747 CHBS GR
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Mp Flnro Em \lnrpro ^So\r\
EYNONTIKEE NAHPOOOPIEE
Mopgri: To TILADE eivor 6vo 6ooLperprxo aerosol yro eronvo6g nou nepr0Xer noo6qro yLo 56 eronvodg, ono 2mg nodocron rL so-
dium 4 roOe pio. Ev6ei{erq: To TILADE evdeirvuror yro rrlv ouvtprlrrr4 Oeponeio qg ovootp6qrg4q onorppornrrlg mveJro'rc-c-
0erog, ougnepLtroppovopr6vov rou oo0;rorog rot rqg oo0polxrlg ppoyXil6og. Aoooloyia xor Tponoq Xpnoeo4: Ie ewtfuxtq iir" ar"-

6Lo ovor rov 12 Xpovrov 2 eLonvo6g (4 mg nodocromil sodium) 6uo tpopdg qv qprdpo. Eov eivor ovoyxoio. ! 6oo11 
"nep,6, 

,l:-{"&.
oe2eronvodgrSooeprgrpopdgrrlvqg6po. l'lo16roxororovl2lpovov: Iuvrmororvo;rqXpqorgonorelrorrcTi-Ai5ir]-.::--
rrlv qtrrrio eivoL oxogq uno pe,\6rq. To TILADE npoopi(eroLyro rorrrq xohUeprvrl Xprlon xor 6ev npdnei vf, l,prl3,-:-:,::a ,1: .-.
ovorouqLoq rorv oupnrogol,rv o 6vo o{u eneroo6ro. flopev6pyereq, npoqulo{erg, orrevfui{eq: {iieq -{,E,eJi€a; it:,-. r,c-
cpepoei, xu pic,lg novoxeqotroug xor vouriq. To TILADE lpqoLponore iror gs npoooXq oe Syrlec 1 o"tr{: -=_: -:--;E; 5r -'-Ei : - r

etdrxdg ovrevde({etg.
BEMEK Ooppoxo- KoAluvrrxd A.E. Korexoxn 58. N. lpuxrxo. rrlA. 67t4.85t-2 f54f..
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