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FARMORUBICIN

epirubicin

A multidimensional approach
to cancer chemotherapy

ANTENAEIZEIZ - H FARMORUBICIN® avrevdeikvuTtal o auBeveig ue Bapld pUEAOKATACTOAN
nou €xet MPOKANBEL anod MPONyoUHEVES AYWYES UE XNHEIOBEPANEUTIKOUG MAPAYOVTEG I} HETA ANO
akTivoBepaneia. AvrevdeikvuTal EMONG o€ AoBEVEIG 0TOUG 0Moioug £Xouv NdN xopnyneei ol pe-
y10TEG ABPOIOTIKEG BOOEIG, AAALV avBpakukAIvav, Onwg doxorubicin i daunorubicin.

H FARMORUBICIN® avrevdeikvuTat oe aoBeveic pe kapSiakr vooo 1 10TOpIkO kapdlakng PAG-
Bng

MPO®YAAZEIZ - Ta anoteAéopara kKAVIK@v peAEToV €xouv Seifet 6Tin FARMORUBICIN® givat
Ay@TEPO KaPSIOTOEIKY and Tnv doxonubicn

H avaloyia Twv ouvoAikav d0cewy, epirubicin, doxorubicin, Mou pnopouv va MPoKaAEcouy TNy
id1a Aetroupyikr) BAABN 0NV kapdid, UMOAOYIGTNKE OE Hia GUYKPITIKN PEAETN, OTI £ival Tng TAENG
Tou 2:1. Z€ aoBeveic nou Sev eixav KAvel Mponyoupeva xnuelodepaneia pe doxurubicin, neplota-
TIKA kapdiakng BAABNG avagépbnkav puetd and aBpotoTikég 8ooeig nou Eenepvouoav Ta 1.000
mg/m?.

H kapdiaxn AetToupyia Ba npénet va napakoAouBEiTal MPOCEKTIKA KATA TN SIAPKELA TNG AyWYNG
yla va ehayiotonoleital o kivduvog kapdiakng BAABNG Tou TUNou mou NaN €xel MeplypaPei yia Tig
GAAEG avBpaKuKAIVEG, Yia TIG OMOIEG £XEL avaPepBel kapdiakr BAGRN, akoua Kat apkeTeg RS0~
uadeg petda Tn Stakonn T Bepaneiag. O kivduvog gival JeYaAUTEPOG OE ACBEVEIG UE TAUTOXPOVN
1 MPONYOUHEVN AGKTIVOBOANGN TNG HECOBWPAKIKNG NMEPIKAPSIAKNG MEPIOXNG KAL G’ EKEIVOUG Nou
BpiokovTal oe aywyn pe AAAoug BuVNTIKA KapSIOTOEIKOUG NapayovTeG.

TaMAEOVEKTAHATA MOV MPOKUNITOUV and Tn CUVEXION TNG Qywyng Kat Tv unépRacn Tng aBpoioT-
KNG docoAoyiag Ba NpENel va EKTIUNBOUY MPOGEKTIKA EvavTl TNG mMOavoTnTag va au§nbei o kiv-
Suvog kapdlakng BAARNG, iS1ou TUMOU WE QUTOV TTOU £XEL MEPLYPAPEL yIa TIC AAAEG AVOPAKUKAIVEG.
Exet avagepdei 0T au T 1 kapdiakr BAGRN LMOPET va CUMBEL AKOUA KA1 APKETEG ERSOUABEG PETA
™ Slakonm TNG Hepaneiag Kai va Pnv avtanokpiveTat oTig CUVNBELG EIBIKES AYWYEG.

T € NepinTwon TauToXPOVNG 1 MPONYOUHEVNG aKTIVOROANGONG TNG HECOBWPAKIKNG MEPIKAPBIAKNG
TEPOYNG, N LEYIGTH a8pOIGTIKN 8O0N TPENEL va EAaTTLBEL 6T0 400-450 M@/m? ETHQAVEIQS CMWA-
TOG.

‘Onwg ol AAAOL KUTTAPOOTATIKOI NAPAYOVTEG, N} epirubicin uNopei va NpoKaA£oet unepoupIxaluia
ocav anoTEAEoUa TNG ypriyopng AUONG Twv VEONAQOUATIKGY KUTTAPwY. Ta emineda oupikou 0EE0G

OTO aipa Ba npgne va napakoAouBoUVTaI MPOCEKTIKA, Yia va EAEXOE! PAPUAKOAOYIKE TO @aIvOuE-
VO auTo.

Méxpt orjpepa Sev UNAPXEL OPICTIKY ANAVTNON wG NPOG TO v TO PAPHAKO AUTO ENMPEAZEL apvn-
TIKA TNV YOVILOTNTA GTOV AvBpwrio, av MPokaAei Tepatoyeveon 1 AAAec BAGREG oTo €uBpuo. Ta
MEIPAPATIKG WoTOCOo SESOEVA UMOCTNPIZOUV TNV Arown OTL N epirubicin exel uETAAAQEIOYOVEG
1310TNTEG Kal £ival KAPKIVOYOVOG 0TaA MEIPAPATOwa.

H FARMORUBICIN® pnopei va npooduoe! KOKKIVY XpOLd 0Ta 0Upe eni 1-2 NUEPEG WETA T XO-
priynon.

ANENIOYMHTEZ APAZEIZ - EkTOg and TN pueAoKaTaoTOAN KAl TNV KApSI0TOEIKOTNTA £X0UV ME -
PIYPAQEi 01 NAPakaTw avemeuunTeg Spacels:

alwnekia, cuvnBwg avacTpéyiun, eppaviZeTal oto 60-90% Twv MEPIOTATIKWY, CUVOSEUETAL
anod avacToAn avanTuEews YEVIOV OTOUG APPEVEG

BAevvoyoviTig, unopei va epgaviotei 5-10 nuépeg peTa Tnv evapgn g aywyng, ouvnowg ne-
pIAapBAvel 6TONATITIOA HE MEPIOXES EMOSUVKIV EEEAKWOEWY, KUPIWG KATA UNKOG TwV MAEUPKV
NG YAWOOAG Kat 0ToV UNMoYAWooIo BAEVVOYOVO

— YQOTPEVTEPIKEG Blatapax€g, Onwg vauTia, EUETOC Kat Silappola

— unegpnupegia

NPOEIAOMNOIHEIH - H FARMORUBICIN® npénet va xopnyeital ovo Katw ano v emipAeyn ei-
Bikd EKNAIBEUUEVWV YIATPMY MOU E{VAL EUMEIPOL OTIG AYWYEG HE XNUEIOBEPAMEUTIKOUG NAPAYOV-
TEG.

H €vap&n TNc aywync anaitei MPOCEKTIKO EAEYXO Twv BlIAQPOPWY EPYACTNPIAKGY NAPAUETPWY Kal
™G kapdlakAG AetToupyiag.

ZYZKEYAZIA — FARMORUBICIN®

® kouTinou MpLEXeL Eva @Laiidio e 10 mg Aud@IAn okovn epirubicin hy-
drochloride kat 50mg AakTodn Kal pia uolyya dlaAutol pe 5 ml evéoipo
vepo.

” FARMITALIA CARLO ERBA
[HELLRS | A.E.

ERBAMONT GROUP
Map. Avtina 62-66. 14121 N HpaxAeio, TnA. 27 96 833
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MNEYMQN elval To emionuo emioTnUOVIKS Teptodiké Tng EAANvikNG MveupovoAoyikig Etalpeiag kat g
EAANVIKYG BpoyxoAoyikng Etaipeiag. H emhoyr TG UANG yivetat and t ZUVTAKTIKY EMLTporr| Tou mepLo-
SlKoU Ue euBUVN TwV AleuBuvT®v Z0vTaEng Kat Twv YneuBuvwy TG Eknaideutikig 'YANG kat twv EpguvnTi-
kv Epyaoctdv nou oplodnkav ané ta AlolknTikd ZupBoUAta Twv duo Etaipetdv pe 5etrf Bnteia.

H UAn Tou meptodikoty MNEYMQN avadépertal katd kuplo Adyo otd AvanveuoTiké ZUotnua. H dlapbpwan
NG UANG mepthauBavel: 1Y ApBpa Zuvta&ng, 2) [pwTdTUNEG epeUVNTIKEG EpYAO(EG, 3) Avaokonrjoelq, 4) Ek-
natBeuTikG Briua, 5) Evalapépouoes nepintwoet. 'ApBpa ouvtagng, Avackomrioelg, Eldika dpbpa kat 'Ap-
Bpa ekmadeuUTIKOU TEPLEXOMEVOU (EKMaudeuTikG Bripa)dnpooiedovTal HETA and ypant npdokAnon g
ZUVTOKTIKNG Etutponig.

O1 MpWwTOTUTIEG EPELVNTIKEG EQYAOIEG KpivovTal and TouAdxioTov SUo aveEGPTNTOUG KPLTEG. Ot evdiade-
POUCEC TEPIMTMOOEIC EMIAEYOVTAL QMO TIG TEPIMTOOELG TIOU TIapousidovTal OTIG AlaVOOOKOUELOKEG OUY-
KEVIP®OELS TNG Bpoyxohoyikrig Etaipeiag. Td 4pBpa ouvta&ng, Td edikd 4pBpa, ol MpwTOTUTIEG EPYATIES
dnuoaotedovtal oAdkAnpeg ativ EAANVIKY Kat AyYAIKY YAd®ooa. Ol epeuvnTikéG Epyaocieq ou UTOBAAAOV-
tat ota EAANvikd 8a petadpagovral 61a AyyAikd péoa oe éva prjva and g anodoxnig e epyaociag yia dn-
upoaieuon, pe eubivn Twv cuyypadEwy.

EPEYNHTIKEZ EPFAZIEZ: neptéxouv Katd oelpd:

1) ZeAida titAou: TitAog, OvéuaTa ouyypadewyv oTnV OVOUAOTIKY, KEVIPO TIpoéAeuang, Aleubuvon, TnAe-
dwvo KUpLou cuyypadéa yia emkolvwvia.

2) MepiAnyn: Ané 100 wg 200 AEeLg TOU BA MEPLEXEL CUVOTITIKA TO Okomd, Tn HEB0dO, Ta Bacikd anoTeAE-
oupaTa Kal Ta cupnepdopata g epyaciag (o titAog, n nepiAnyn kat n BiBAloypadia va apxifouv anéd véa
oeA{da). 1o TEAOG TwV MEPIANIYEWY Va avaypddovial 5 Touhdxiotov AEEELG KAELDLA.

3) Etoaywyn, 4) YAtk - MéBodog, 5) AnoteAéouara, 6) Zudritnon, 7) BiBAtoypagia.

O BiBAloypadikég aparopnég 6a yivovial pe 1o cuotnua Vancouver dnAadr 1o Keipevo apiBuolvral Ka-
14 oe1pd eppdviong toug. BiBAloypadia amd neplodikd: Metd tov aplBud, avadpépovral 6Aa Ta ovéuara
Twv ouyypadéwy, 0 MARPNG T{TAOG Tou ApBpou, N enionun cUvIunNoNn Tou MEPLOSIKOUY, TO £TOG, O TOUOG, N
MPOTN Kat TeAeutaia ogAida. m.x. 1. Milic-Emili J., Henderson J.A.M., Dolovich M.B., Trop D. and Koneko K.
Regional distribution of inspired gas in the lung. J. Appl. Physiol. 1966: 21, 749-759.

BiBAloypadia and Movoypadia: ApiBudg, ovopata ocuyypasdéwy, TITAog, aptBpdg €kdoong, 0 EKSOTIKOG Oi-
KOG, O TOTIOG Kal T0 £10G £kdoong, oeAideq. m.x. 2. Nunn J.F.: Applied Respiratory Physiology 2nd Edition.
Mac Graw Hill, N.York, 1977, 33-35.

BiBAloypadia and kepdhato BiBAiou: AptBudg, ovépata cuyypadéwv tou kepaAalou, 0 TITAOG Tou KEdQ-
Aaiou, In, o TitAog Tou BIBAiou, ot Emiotnpovikoi Suvtdkteg (Editors), o aplBuég £kdoong, 0 ekBOTIKOG Of-
KOG, 0 TOTOG Kal TO 610G £k&0aNG Kat oL 0eAdeq. n.x. 3) Gibson J.G., and Pride N.B.: Pleural, Alveolar and Sy-
stemic Diseases Affecting Chest Wall Function: In: The Thorax. Roussos C. and Macklem P.T. (eds) 1st edi-
tion.Marcel Dekker, New York, 1986, 1123-1133.

8) Nivakeg: Na éxouv oadr| - ene&nynuatiké Titho kat va ypdeetal o kaBévag oe xwploTr oeAida.

9) Elkdveg - Alaypdupata: YriodAAovial oe ¢wTtoypadieq 9 x 12 cm (3 avdrura), TEXVIKA AYOYEG. ZNHELD-
VETAL OTO TOW PEPOG HE HAAAKS LOAUBL, 0 aplBuog TG, o T{TA0G Tou ApBpou Kal 0 MPWTOG CUYYPAPEQG Ka-
8M¢ Kal TO eNAVW MEPOG auTng. Ot undTitAol Twv elkévVwV (Aeldvieg) oe xwpLoTth oeAiba.

MpoimoBéaeig: Nelpauatikég epyacieg o avBpwnoug 1 nelpapatédwa Ba npémnel va cuvodevovtal he on-
Awaon 4TI akoAouBrienkav 6AoL oL KAVOVEG TNG EMLOTNHOVLKTG deovToAoyiag auudwva pe Tig apxeg Tou Hel-
sinki. TEAog n epyacia dev Ba npénel va €xel dNUOCIEUBE! TTPONYOUUEVWG.

01 epyaocieg yia dnuocicuon, dakTuhoypadnuéveg o€ SimA6 diGoTnpa kai e eupl mePIBWPI0, utoBGAAOV-
Tal g 3 avarumna (1 MpwtdTuTo, 2 KAANG TIoLdTNTAg dwToaviiypasda) otn AieuBuvon:

MEPIOAIKO «MNEYMQN»

NAMAAIAMANTONOYAOY 4

AOHNA 115 28

H daravn ¢ napayyeAiag avatunwy Bapuvel Toug cuyypadeiq kat n oupdwvia yivetal kateubeiav pe tnv
ekdoOTpLa eTalpeia.




BPOIMXOAOTrIKH ETAIPEIA

GREEK BRONCHOLOGIC

NNEYMONOAOTIKH ETAIPEIA

EAAHNIKH EAAHNIKH
HELLENIC THORACIC
SOCIETY SOCIETY

——( PULMONARY MEDICAL JOURNAL }

OFFICIAL MEDICAL PUBLICATION OF

THE HELLENIC THE GREEK
THORACIC BRONCHOLOGIC
SOCIETY SOCIETY
OWNER: GREEK BRONHOLOGIC SOCIETY
Editors: C. MELISSINOS — P. BEHRAKIS
Asocciate editors: N. SIAFAKAS — A. RASIDAKIS

E. ZACHARIADIS — M. ALCHANATIS
ISSN 1105-848X

EDITORIAL BOARD

Anagnostopoulou Nina Athens Moulopoulos Spyros Athens
Vagenakis Apostolos Patra Bouros Dimosthenis Heraclion
Vesslemes Marinos Athens Papavassiliou Kostas Athens
Gioulekas Dimitris Thessaloniki Papadakis Emmanouil Athens
Gautier Henry Paris Papa loli Athens
Green Malcolm London Patakas Dimitris Thessaloniki
James Yves Marseille Permutt Solbert Baltimore
lordanogiou John Athens Rigos Dimitris Thessaloniki
Karatzas Nicos Athens Roussos Charis Athens
Kontaxis Argiris Athens Sideris Dimitris Athens
Konstantopoulos Stavros Giannena Spantidos Dimitris Heraclion
Macklem Peter Montreal Stavridis John Athens
Milic-Emili Joseph Montreal Trakopoulos George Athens
Michalis Alkis Athens
Address: Annual Subscriptions
PNEUMON Greece Dr. 2.000
Medical Journal Members of the Societies Dr. 1.000
4 papadiamantopoulou str., Interns-Medical students Dr. 1.000
Athens 115 28 Societies-Libraries Dr. 4.000
Greece Bibliouhkew Dr. 4.000
Tel.: 7211.845 Abroad $U.S.40




NOTICE TO CONTRIBUTORS
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Chest Wall Function. Roussos C. and Macklem D.T. (eds) 1st edition, Marcel Dekker, New York, 1986, 1123-
1133.
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EvTog N ekTog Twv
¢puoiIoAoyikwy opiwv;

latpikny eivar n emoTtiun Tng aBefaidTnTag kai
n Téxvn Twv mOavoTnTwv

Puoioloyikég TIHEG PBioAoyikwv xapa-
KTNPIOTIKWYV

EEeTalovTag éva BIOAOYIKO XAPAKTNPIGTIKO,
€ival MOAU SUOKOAO va opicoupe Ti €ival ¢pu-
gloAoyIKO kal TI OxI, SI10TI KUPIO YVWPIOHA
Tou eival n yetaBAnToTNTA, N oTToia YTTOPEi vVa
S10kp1B€ei o€ PeTPIKN Kal Blo)\oymr'].1 H perpi-
KN petaBAnToTnTa OdeiAeTal oe odpdaAuarta
Katd Tn METPNON TOU xapakTnpioTikou. H
BioAoyikn petaBAnToTnTa €ivai Siatopikn (METABANTO-
TNTA Mou mapaTtnpeital petail atopwyv) kair evéoaTo-
MIKR (1.X. METABANTOTNTA TOU XAPAKTNPIOTIKOU O€ éva
ATOMO UECA O€ HIa NUEPA 1 ano nuépa o€ nuépa). Me
TIG QUCIOAOYIKEG TIMEG O€ uyIN TMANBUOUO TepIypa-
¢poupe Tn Siatopikn petaBAnTéTNTA. O DUCIOAOYIKES
AUTEG TINEG €EaPTWVTAI AMO TNV €vdo- TIPog TNV S1aTo-
MIKN METABANTOTNTA TOU HETPOUMPEVOU XAPAKTNPIOTI-
koU. O dpog PUTIOAOYIKEG TINEG XPNOIUOTIOIEITAlI OU-
XVa OTIg emOTAMES Uyeiag. Emeidn opwg umovoei 0TI Ta
AaTopa pe «PUCIOAOYIKES TILEG» TNG METABANTAG €ival u-
yIN, Ta TEAeUTAia xpovia Teivel va avTikaTaoTabei pe
TOUG OPOUG: KAIVIKA (')plaz, TTpoRBAeTOpeva OpIa 1} TIMES
avadopds. ZuvnBwg OTav yvwpiloupe TNV KATAVOUR
TWV TIMWV TOU XAPAKTNPIOTIKOU O€ éva GAIVOUEVIKA U-
yIn mAnBuopd, Bewpolpe MaBoAOYIKESG TIG TIUESG TTOU
«QTéXoUVv TOAU amd Tn péon Tiun». Eav opwg petpn-
OOUUE T.X. TNV apTnplakn mean o€ 6Aoug Toug "EAAR-
VEG 01 TINEG Ba mapouaialouv pia CUVeXn KATAvOMR.
Moia 6pia Ba Bewphooupe puaiohoyika kai mola TA-
BoAoyikd; Omoladnmote mapadoxn poialel auBaipeTn.
O1 «puoioAoyikég» TIPEG 0' QUTR TNV TePINTWON, OTTWG
Kal o€ aAAeg, kaBopilovral amd TNV mMPEOYvVwWon OTwWS
auTn ¢aivetal oe peAéTeg Siaxpovikng TapakoAolon-
ong avlpwnwv e S1apopeTIKES TINEG TOU UETPOUME-
vou BioAoyikoU xapaktnpioTikoU. "Apa, évag Tpormog

Within Normal limits
or not?

Medicine is a science of uncertainty and an
art of probability. (Qusted 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 biological1. 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'?, “predicted values” or ‘reference
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. If 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 hypertension4, 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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kaBopiopoU Twv puaiohoyikwyv opiwv eival (mapadpa-
JovTag TOv OpIoNO TNG apTNPIaKAg UTEPTACNS Twy Ro-
se kai Kaplan):*

duacioAoyikég eival o1 TIpég TAvVw () KATW) and TIg 0-
roieg To 0PeAog eav eméueig eival peyaAlTepo amd To
va pnv eméueig:

2uvnBwg 0 KABOPIoCHOS TWV PUOIOAOYIKWY TIHWY
piag petaBAnTng yiveTcu:1

1) Me peléteg mapakoAoUBnaong kal kKaBopiouod Twy
TIMWV TNG PeTaBAnThg Tou ouvéudalovtal pe avgnon
NG BvnTdTNTAG N TNG VOONPOTNTAS.

2) "OTav Sev unapxouv TETOIEG HEAETEG Ta OPIA Ka-
BopilovTal amd Tov TUMo «Méon Tiun = 2 oTabepég a-
TokAiTE€Ig» 1 amod Ta EKGTOOTnpépIC(B.

3) Me Baon éva BepameuTikd KpITAPIO.

2e moAAd BioAoyikd XapakTnpIoTIKA TIOU Ol PpUCIo-
Aoyikég Tipég aAAalouv pe Tnv nAikia, MoAAéG popég
aAAaler pe TNV nAikia kar n Siaomopd Twv TIHWV (N
oTabepn amdkAion).

"OTav umoAoyilovTal puOIOAOYIKEG TIUESG TIPETTEl Va
cSlew(vai{ovml:7

1) Ta xapakTnpioTiKa Twv e€eTaoBévTwy.

2) O1 mepiBaAAovTikéG TUVBNKES TTOU &yIVE N PETPN-
on.

3) O xpodvog Tou éyive n uETPNON.

4) H péBodog mou xpnoiuomoindnke kai aToixeia yia
TNV akpifeia kal TNV eykupodTNTA TNG.

Ta teheuTaia xpovia éxel umoaTnpixBei 0TI ol puacio-
Aoyikég TINEG TOU TANBUOHOU €XOUV TIEPIOPICHEVN
XPNOINOTNTA OTAV €PapuOlovVTal O€ EVa TUYKEKPIPEVO
aropo. Mia povo pETpnon evog XapakTnpPIoTIKOU O€ é-
va atopo anmAwg pmopei va pag kareuBuver. "OTtav é-
XOUUE KAVEl ETIAVEIANPUEVES HETPROEIG OTO i610 ATOMO,
TOTe EXOUME TIG TINEG avadopdg TOU ATOUOU YIA TOV €-
auTtd TOU, TIOU WTTOPEI va Hag SWOOUV TIEPITOOTEPES
mAnpodopieg (rM.X. Ol CUVEXOUEVES LETPNTEIG KATIOIAG
0UCiag yla avixveuon UTTOTPOTIAG v()oou).7'8

H ompopérpnon otnv pelérn 1tng Aeitoupyiag
TOU aVAmVEUOTIKOU

H ompopérpnon amoteAei Baoikn péBodo eEéTaong
yia TNV S1Ayvwaon TIVEUHOVIKWV VOONUATWY, yid TOV
KaBopioud Tou BabuoU emdeivwang TNG TIVEUMOVIKIAG
AeiIToupyiag Kkal yla TNV eKTiUNon Tng avranokpiong
otnv Bepameia Twv A0Bevv PE TVEUHOVIKO vOOn-
g, 210

MNa TNV ekT€Aeon Tng omipopéTpnang €xouv kabopi-
Tei ano S1AdoPeEg EMOTNUOVIKEG OPASES KAl EMITPOTIES,
OPIoHEVA KPITAPIA (VIO TNV €AAXIOTOTOINGN TNG HETPI-
KNG MeTaBANTOTNTAG), TTOU avagépovTal 0TNV CUOKEUN
TTOU XPNOIYOTIOIEITAl yIa TNV CMPOUETPNAN Kal Ta O-
roia MepIANTITIKA TmapouacialovTal To KATw:
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1) By follow up-studies and definition 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.

In many biological characteristics where the nor-
mal values are influenced by age, standard deviation
also changess.

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 disease®'®. Certain criteria
have 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 10 seconds.

2) The apparatus must have a low inetria and resist-
ance factor of less than 1.5 cm H,0 /L/sec with an
air flow of 10 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 3%, at least once a month for the
classical spirometers and once a week for the au-
tomatic electronic apparatusg'”43.

Forced vital capacity (FVC) is part of full spirome-
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1) H ompopeTpikn ouokeun TIpETTEl va éxel TNV IKavo-
TNTA akpIBoUg PETPNONG EKMTVEOUEVOU BYKOU TTAVW a-
noé 7 L (BTPS) kal 0UOOWPEUTNG TOU €KTTVEOUEVOU O-
YKoU aépa yia Touhdaxiotov 10 sec.

2) H ouokeun Tipémel va éxel xapnAd ouvTeheoTn a-
Spaveiag kai avtioTaong, pikpdTepo and 1,5 cm H,0
/L/sec ue por aépa 12 L/sec.

3) H ouokeun mpénel va BaBuovopeital ge TakTd
XPovika SiacTApaTta pe ouplyya akpiBiag, 3 TouAdyi-
oTov AiTpwv. H pUBuIon mpérmel va yiveTal cwoTd He o-
pia Siakupavaong 3%, pia Gopa Tov PAva yia Ta KAAai-
KG OTIPOUETPA Kal pia popd TNV eBSopada yia Tig au-
TOMATEG NAEKTPIKES OUOKEUégg'H']z'w.

H pe Biain exmvon petpoUpevn {wTikh xwpnTIKOTATA
(Forced Vital Capacity, FVC), mou eival To mood Tou aé-
pa mou umopei va eknveucBei Biaia amd Tov nvelpova
METG amd pia PéYIOTN €IOTIVEUOTIKRA MPOCTAOEId, amo-
TeAel éva péPog piag MARPoOUg OTPOUETPNONS Kai Ba-
OIKI] OTIIPOUETPIKI TTAPAPETPO OTNV EKTINNGN TWV HN-
XQVIKWV ISI0TATWY TOU avarnveuoTikoU GUGTANATOC.

Ta oToixeia mou xapaktnpifouv pia cwoTh Sokiua-
oia FVC eivar:

1) H péyioTn elomiveuoTiki mpoondaBeia yivetar pexpl
TO €minedo TNG OAIKAG TVEUPOVIKAG XwpnTik6TNTag (To-
tal Lung Capacity, TLC), mpiv Tnv &vap€n tng péyiotng
€KTIVEUOTIKNG TTpooTadelag.

2) H évap&n Tng WEYIOTNG €KTIVEUOTIKAG TPOOTIA-
Belag mpénel va eival anoToun xwpig Siakorr.

3) Mpémer va e§aokeitar n péyioTn mpoomddeia kara
TNV SIAPKEIa TNG €KTIVONG,.

4) Mpémel va amoppinTovTal of GTIPOUETPRTEIG €KEi-
VEG Katda Tnv SIApKeIa Twv omoiwv mapatnpolvTal 8ia-
KOTI€G 0deIAOpeveg o€ Brixa, aUykAion yAwTTidag, 1 a-
mopPagn Twy aepaywywy and TNV yAWwood Kal Texvn-
TéG 0S0VTOOTOIXIEG.

5) Mia Sdokipacia FVC mou exTeAeital ae xpovo Aiyo-
TEPO amd 4 sec Mpémel va aMoOPPITITETal, N MEYIOTN €l-
OTIVEUCTIKN TIPOCTIAOEIa TIPEMEl va ouvexileTal PEXPIC
OTou undpxel epdavng emmnédwon (plateau) oTnv Ka-
MTTUAN dykou/xpovou kal n PeTaBoAR Tou OyKou avd
0.5 sec va eivar 25 ml i pikpdTEPN.

"OAa Ta mo mavw kpITApIa mou avadépovTal oTo
OTIPOUETPO KAl GTNV OTIPOPETPNAN/ GTNV PETPNCT TNS
FVC, éxouv kaBiepwbei yia TV peiwon, katd 1o Suva-
TOV, TNG PETPIKNAG PETABANTOTNTAG, TOOOV OTIC HETPR-
OEIG YIQ TNV €KTINNGON TNG KATAGTAONG UYeEiag acBeviuv
000 Kal OTIG WETPAOEIS yia Tov kaBopPIoPd Twv TPo-
BAemopévwy Tlpu'uv.g’13

Epunveia ompopeTpikwyv peTpnoewy - mpoBAenod-
MEVEG TIMEG

H epunveia Twv peTpRoewv/amoTeAeopdTwy Tng
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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;

") The 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/time 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-

. 1
dicted values® .

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 increases'>'*'®, 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 70 years respectively.

I. Equation of predicted spirometric FVC values
according to Crapo'*:

Men: FVC (L) = 0.0600 x height - 0.0214 x age -
4.650
FVC man 60 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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omipopérpnong Baoidetar oTov Babud amékAIGHS Toug
amd Tig MpoBAendueveg puoiohoyikég TipEG, yia
TOV UTTOAOYIOUO TWV OTToIWV €XOuV ANdBei ul” dYIv o-
PIOHEVOI TAPAYOVTEG TIOU €MNPeAlOUV TNV TIVEULOVIKN
Aermoupyia, 6mwg nAikia, ¢pUAo, Uwog, BApog kal GuAT.
O1 mpoBAemoueves puaioloyikés TipES via Tnv FVC au-
§avouv pe TNV avgnon Tou UWous, eival PIKPOTEPES
OTIG YUVAIKEG CUYKPITIKA HE TOUg Avopeg iSiou Uyoug
Kal NAIKIQg Kal HERDVOVTAI TPOOSEUTIKA OTOUG eVIAIKES
Me TNV al&non Tng nAikiag (S1aTopiki kal evSoaTopIKA
pcsmB)\r]T()TnTCJ).13'1‘”5

Ano Seiypata uyiwv avBpwnwy mou peAeThBnkav
yia v egaywyn Twv mpoBAemdpevwy Tipwv tng FVC
MPoéKuWav e§IoWOEIG TTOU pag Sivouv Tig MPoPAemOpe-
VES TIPEG avaihoya pe To dUAo, Tnv nAikia, To UWog,
NV GUAR kai To Bapog (omaviwTepa).

Ag €EeTAOOUE PEPIKEG aTO AUTES TiG €EIOWOEIC TIOU
avagpépovral otnv mpoBAemdpevn TiuR Tng FVC, yvia
SUo artoupa évav avépa kal pia yuvaika Oyoug 172
cm, yia Tnv nAikia Twv 60 kar 70 eTwv (onueiwveTar o-
TI OTav avadepoOPacTe 0TO i610 ATOHO TIpEMel va Aau-
Bavoue uméwn kai To 4TI 0 Uwog 172 cm oTa 60 xpo-
Vid, UTTOPEi va avTIoToIxel o€ MOAU pIKpdTEPO UWog yia
T0 id10 aTopo oTa 70 Tou Xpdvia Adyw KUPWONS, ekU-
Aiong pecoomovouliwv Siokwv K.AT., KAl KATA CUVé-
el 0€ PIKPOTEPEG TPORAEMOpEVES TINES).

I. E§iowon mpoBAendpevng FVC kata Crapom:

"Avépeg: FVC (L) = 0.0600 x Uyog - 0.0214 x nAikia -
4650
FVC avépa 60 etwv = 4386 L
FVC avépa 70 etiov = 4172 L
Meiwon ava Sekaetia = 214 ml kar 21.4 ml/é-
TOG

Muvaikes: FVC (L) = 0.0491 x Owog - 0.0214 x nAikia
- 3490
FVC yuvaikag 60 etwv = 3570 L
FVC yuvaikag 70 etwv = 3.37 L
Meiwon ava dexaetia = 213 ml kar 21.3 ml/é-
TOG
To Uyog oe cm.

Il. ES&iowon npoBAemopevng FVC kata Cherniac'®:
"Avépeg: FVC (L) = 0.06584x% Uwog - 0.02954 x nAikia
- 512451
FVC avépa 60 etwv = 4427 L
FVC avépa 70 etwv = 4132 L
Meiwon ava éekaetia = 294 ml kai 29.4 ml/é-
TOG

Muvaikeg: FVC (L) = 0.05557 x Uwog - 0.00793 X nAi-
kia - 489036

FVC yuvaikag 60 etwv = 4191 L

FVC yuvaikag 70 etwov = 4112 L
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Women: FVC (L) = 0.0491 x height - 0.0214 x age -
3.490
FVC woman 60 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.

Il. Equation of predicted spirometric FVC values
according to Cherniak'®:
Men: FVC (1) = 0.06584x height - 0.02954 x age -
5.12451
FVC man 60 years old. = 4427 L
FVC man 70 years old = 4132 L
Reduction per decade = 294 ml and 29.4
ml/year

Women: FVC (1) = 0.05557 x height - 0.00793 x age
- 4.89036
FVC woman 60 years old = 4.1911
FVC woman 70 years old = 4.1121
Reduction per decade = 78 ml and 7.8 ml/year
Height measured in cm.

lll. Equation of predicted spirometric FVC values
according to Quanjer Ph. H, Tammeling GJ, Cotes
JE, Pedersen OF, Peslin R, Yernault JC':

Men: FVC (L) = 5.76 x height - 0.026 x age - 4.34
FVC man 60 years old. = 4007 |
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 60 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 > 60 years. There-
fore the equations for these groups of subjects do
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Meiwon ava dekaetia = 78 ml kar 7.8 ml/é&tog
To Uwog oe cm.

Il Egiowon mpoBAemopevng FVC kata Quanjer
Ph. H, Tammeling GJ, Cotes JE, Pedersen OF, Peslin
R, Yernault JC'*:
"Avépeg: FVC (L) =5.76 x Uywog - 0.026 x nAikia - 4.34
FVC davépa 60 etwv = 4007 L
FVC avépa 70 etwv = 3747 L
Meiwon ava dexaetia = 260 ml ka1 26 ml/étog

Muvaikes: FVC (L) = 4.43 x Owog - 0.026 x nAikia -
4.89
FVC yuvaikag 60 etwv = 3152 L
FVC yuvaikag 70 etwv = 2892 L
Meiwon ava dexkaetia = 260 ml ka1 26 ml/é&rog
To Uyog g€ péTpa.

EgetalovTag Tig MpoPBAemOueveg TIHEG OTIWG AUTES U-
moAoyioTnkav amd TIg €§ICWOEIG, CUUTTEPAiVETAl OTI O
KaBe ouyypadéag pe Tig SikéG Tou eSlowaelg Sev Gup-
Pwvei pe Toug UTTOAOITTOUG KAl OTI Av KAVEI§ XPNOIUO-
roInoel SIapOPETIKEG €EICWAEIS UTTOPE] va TTEl OTI Ka-
mol10g avOpwriog €ival GuaIoAoyIkdG, €xel ueyaAUTePES
1 KAl PIKPOTEPEG TIMES A0 TO GUGCIOAOYIKO.

To mpoBAnpa yivetal epudavéatepo OTav n PeAETn
adopd ge atopa nAikiag peyaAlTepng Twv 60 xpovwv
N o€ pehéteg mou avadépovTal otnv peiwon tng FVC
avaAoya pe TNV nAikia (6e€g Toug Mo TAvw uTToAoyI-
OMOUG — 0 OUVTEAEDTRS Tou mapdyovTa nAikia ToA-
AamAaciaopévog pe To 1000 avrimpoownelel Tnv €Tn-
oia peiwon oe ml). Autd gupBaivel S10TI o1 THO TOAAES
HEeAETEG TTOU €xouV Yivel yia Tnv e€aywyn Twv e§IcWwoe-
WV HE TIg TPOPBAETIOUEVEG TIPEG, EXOUV OXeSIaTOEl KATA
TETOIO TPOTIO WOTE va mepiIAauBavouv oAU Aiya artoua
anod Tig opadeg nAikiwv > 60 etwv. Kata guvéneia ol
€SI0WOEIG PE TIG TTPORBAETIOUEVEG TIES VIO AUTES TIG OA-
6eg 6ev umoSnAWvouv Povo TNV Siatopikn kal evéoa-
TOMIKA METABANTOTNTA aAAA Kal pia «ueyaAn mapado-
XN»: TOo OTI N €§icwon TIPORAENMOUEVWY TIHWV TTOU TIPOE-
Kuwe and pia opdda nAIkiwy (VEwvV Kupiwg), opeilel va
1I0XUel Kal yia pia AAAn (peyaAwv nAIKIGV).

270 maveAARVIo ouvESPIO TveuovoAoyiag TIou éyive
otnv ABfnva 1o 1991, évag amd Toug TPOOKEKANUE-
voug opIAnTég o Reuben Cherniack, piAwvtag yia Tig
TpoBAeOpeveg TIHEG TWV AEITOUPYIKWY €E€TATEWV TWV
TIVEUPOVWV €iTTE:

«H ka@Be xwpa akoun kai To KABe €pyacTAPIO TIPETEl
va avanTtUgel Tig Sikég Tou “‘puaioloyikés/TipoRAeno-
MEVeEG TINEG™ yia TiG OpASEG NAIKIWY TTOU KATOIKOUV TNV
Xwpa ) mou e€eTalovTal OTO €PYACTAPIO».

ATo pia mpoodaTn peAéTn uyiwv EAAAvwy > 60 e-
TWV TIOU €YIVE, ATO JIA MIKPR OMAdaA yIaTPWV TNG Hova-
dag pag, mpoékuwav ol o Katw e€1I6Waoelg, amnd TIg 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”.

In 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 (ml) = 45,544 x height - 47,133 x age -
97
FVC man 60 years old = 4034 ml
FVC man 70 years old = 3563 ml
Reduction per decade = 470 ml and 47 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 60 ye-
ars of age is 3300 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 m! 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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rioieg o1 MpoPAenopeves FVC Tipég yia avdpeg kai yu-
vaikes 60 kal 70 eTwv mou mpokUNTouV €ival, oTIg Te-
PI0COTEPES TEPITITWOEIG TIOAU S1AdOPETIKES amd TIG Q-
VTIGTOIXEG TTOU TIEPIYPAPTNKAV TTIO TIAVW.

"Avépeg: FVC (ml) = 45,544 x Gyog - 47,133 x nAikia -
971

FVC avépa 60 etwv = 4034 ml

FVC avépa 70 etwv = 3563 ml

Meiwon avd Sekaetia = 470 ml ka1 47 ml/étog

Muvaikeg: FVC (ml) = 14,82 x Owog - 35,67 x nAikia +
2283
FVC yuvaikag 60 etwv = 2692 ml
FVC yuvaikag 70 etwv = 2335 ml
Meiwon ava éekaetia = 357 ml kai 35.7 ml/é-
TOG
To Uwog ge cm.

Mia TiuR FVC yia évav avépa 60 etiv ion pe 3300
ml otav, efeTacBei pe TIg eAANVIKEG KAl €UPWIAIKES
npoBAenoueves Tipég eival duaioroyikn (peiwon <
20% amo Tnv mpoBAenouevn Tiun), eviw eival maBolo-
YIKR, €§eTalouevn pe TG TTPOPRAETIONEVES TINEG TWV
Crapo kai Cherniack. AvtiBeta pia Tipfy FVC via Mia
yuvaika 60 eTwv ion pe 2690 ml eival anmoAuTta Pu-
giohoyikn (ion pe TNV TpoBAenopevn) efetaldopevn e
TNV EAANVIKR €§icwon, eAadpd pelwpévn ge oxEon e
TNV €UpwITaikn kar maBoAoyikn, e§eTalopevn Pe TNV €-
§iowon mpoBAenopevwy Tiuwv Twv Crapo kai Cher-
niak.

Zupmépacpua

Twpa mou To oPOUETpo Sev eival ma o «€EUYEVRAG
m660G» Tou TIveupovoAdyou, TWPa Tou N SiAyvwan
MITAiVEl QUTOPATA OTTO TOV EVOWMATWHEVO OTO OTIPO-

HETPO NAEKTPOVIKO UToAOYIOTH Kal TToU 0 aoBevig”

naipvel padi Tou TNV TUTIWHEVN AT TO «UNXAvNMa» Sid-
yvwaon, n owaoTn MveupovoAoyiki MapéuBaaon kai ekTi-
MNon TNG oTpopéTPNONG eival ekeivn Tou Sivel Tn ow-
oTR S1GoTaon TG €8IKOTNTAG Pag Kal pag Siadopo-
rolei and Ta uMeEPoUYXPOva PNXAvAMATA Tou eUKoAa
MTTIOPEI KAVEig va amokThoel.

TéAog agilel va onpeiwBei 6T pia uoVo PETPNON TO-
AU Aiyes mAnpodopies pag Sivel yia Tnv mopeia Tng
TIVEULIOVOAOYIKAG vOaou, 1SiaiTepa paAioTa 6Tav o ee-
Tafouevos epdavilel TiPEG pEoa oTA «PUTIOAOYIKA O-
pia», evw avTiBeta n mapakoAoUBNON TWY ATOMIKWY
MeTaBoAwv oTo omipoypadnua, pe eMavaAfyeic TNG -
§€taong, pag Sivel OAeg exeiveg TIg MANpodopieg mou
amaitolvTal yia TNV Siapdpewon piag owoThg Amoyng
yia TNV mopeia Tng vooou n/Kal TNV amoTeEAECUATIKO-
TNTa TNG BepameuTikng Mapéupaong.

219

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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Bpiov 1993.
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KutrapotoéikoTnra kai kutrapompooraocia
avarveuoTIKOU €mBnlAiou uera amo ékBeon oe H,O,

A. PHFOMOYAOY"?, REBECCA BASCOM', KAREN BROWN', M. MMEXPAKHS?

MNEPINH¥YH

ZKOTTOG TNG MAPOUTAG HEAETNG €ival N in Vitro HEAETN TWV UNXAVIOUWY KUTTAPOTOEIKO-
TNTOG MOU TIPOKUTITOUV amd TNV emidpaon Twv ofeISWTIKWY TTAPAYyOVTWY Ao To TepI-
BaAAov oTa KUTTAPA TOU AVATIVEUOTIKOU CUCTAMATOG.

To melpapaTtikod HOVTEAO NTAV KAAAIEPYEIA KUTTAPWY AvOPWIIIVOU AVATIVEUOTIKOU €-
mOnAiou cuppéovTa e povOOoTIBO MAAKWSEEG KAl CECNHACHUEVA HE *ICr. Zav o&eldwri-
KOG mapdayovTag xpnoipomoin®nke 1o H,0,, To omoio MpooTéBnKe oTa KUTTAPO G€ TEAI-
Kn ocuykévipwon 3mM kail mapépeive otnv kaAAiépyela emi Th. To utrepkeipevo avappo-
$NONKe Kal HETPAONKE N CUYKEVTPWGH TOU *'Cr, ocav S€IKTNG TNG APEONG KUTTAPOTOEIKO-
TnTag. Ev ouvexeia Ta kKUTTapa emwdaoTnkav ge KaAAiepynTiko péoov ehetiBepo H,0, e-
mi 8h, kai éyive katapérpnon Tou *ICr Tou UTTEPKEIPJEVOU KAl TOU ICNHATOG TWV KUTTAPWY,
yia Tov kaBopiopd Tng empBpaduvopevng KuTTapoTodikdTNTaS. e guykévTpwon H,0,
3mM n apeon kuTTapoTodIkOTNTA HeTA Th Sev S1€dpepe OTATIOTIKA CNUAVTIKA ATIO AUTH
Tou HApTUPOG, evw HeTd 8h emwaon n TR (H,0,/paprtupa), €éSive Tipn p<0,005. O1
moAAamAég ekmAUCEIG TwWV KUTTAPWY PETA TNV amopdkpuvon Tou H,0,, Sev peiwoav
onpavTikd Tnv kuttapoTtogikoTnTa amd H,0, (p = NS), evw n mpooBikn Tou eviUpou Ka-
TaAdaon onmwg emiong kait Tng 1,10 ¢paivavOpoAivng peiwcav Tnv empBpaduvopévn KuUT-
TapoTogIKOTNTA O€ BABUO OTATIOTIKA ONUAVTIKO (kKaTaAdaon/paptupa, p<0,001) kai
(bpaivavBpoAivn/paptupa, p = 0,05). EmmipooBéTwg n mpooOnkn oTnv KaAAiépyeia u-
TTEPKEINEVOU OUSETEPOPIAWYV KAl HOVOKUTTAPWYVY, HEiwoe onuavTikd Tv To§ikoTnTa and
H,0, (p< 0,005).

ZupnepaopaTtika n mpoodnkn H,0,, mupodoTei Tnv évapin ceipdg aAuciSwTWV avTi-
SpACEWV MOU KATAARYOUV OTNV KATACTPOGN TWV KUTTAPWV KAl Ol OToi€eg eival SuvaTtov
va avaocTaAoUv pge TV mpocOnkn avTiogelSwTiKwY mapayovtTwy (eviupikwv/un eviupi-
Kwv). 'Eva dAAo onpavTiKO CUUTTEPACHA TTOU TIPOKUTITEl Ao TA TTAPATIAVW MEIpapaTa
€ival 0TI N MPOOONRKN UTTEPKEIPEVOU amo pAeypovwdn KUTTApA EXEI TTPOCTATEUTIKI €Mi-
épaon oTnv ToéikoTnTa aro H,0,.
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— KUTTAPOTIPOOTATIAG. yiag
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Eicaywyn

H mapoUoa peAétn adopd Tnv in vitro mepiypadn
TWV PINXAVIOUWY KUTTAPOTOEIKOTNTAG TTOU TTPOKUTITOUV
and Tnv emépaon ogeISWTIKWY MAPAyoOvTWY ToU TIEPI-
BaAAovTog oTa KUTTAPA TOU AVATIVEUCTIKOU CUCTRUA-
T0G. To TEIpapaTIKO PHovTEAD eival KaAAiepynuéva KUT-
Tapa avBpwtivou avamveuaTikoU emoOnAiou, mou xpn-
oigomoloUVTal oav gTOX0G TTPOKANTAG KUTTAPOTOEIKO-
TNTAg amod o&eldWTIKOUG TTAPAYOVTEG O€ KUTTAPIKO €ETTi-
medo. O okomog Tng Mapoloag épeuvag apopd Toug
maBooduacioAoyikoUg pnxaviopoUug TTou AdoKoUv TNV To-
&ikn Toug Spaacn oTa kUTTapa ol mepifaAlovTikoi pU-
mol, OMwg €miong Kal n eielpeoan TPOMWY MAPEUTTOSI-
ong TNg ToIkng auTng dpaacng.

Ta teheuTaia xpdvia n aténon Tng aTpoodAIPIKAG
pumavong oSAYNOE O€ eEKTETAPEVEG €MONUIOAOYIKEG Kal
AEITOUPYIKEG HEAETEG TTOU adopolcav Tnv emidpaon
Twv To&Ivwyv amod 1o mepIBaAAov oTo avanveuoTikd oU-
otnpa’. H mpoodog Twy peAeTiV auTv Siaudpdwoe
TNV UYNARG TTPOTEPAIOTNTAG AVAYKN TTEPAITEPW EPEU-
vag O€ KUTTApIKO eninedo’ Twv TpoOTwyY BAABNg Twv
KUTTAPWV TOU avamveuoTIKoU CUCGTAUATOG.

Eivar emiong yvwaoTd OT1 mepiBAAAOVTIKEG TUVONKEG O-
nwg n 1oviouoa akTivoBoAia, n aruoodaipikn pumnav-
on KAl To KAnviopa, mupodoTolV TO OXNUATIOHO €A€U-
Bépwv piIlwv oguyovou, TTou eEagkouv Tn Spdon Toug
oTa KUTTAPA TOU aVATVEUOTIKOU emen)\iou3'4.

H kAivika ékénAn emidépaon tng dpaong Twv PAanTi-
KWV auTwyV TapayovTwy oToug TVEUHOVEG, ekdpaleTal
€iTe e aueaeg emMOPATEIG TTOU €ival WG €TTi TO TIAEIOTOV
epebiopds Twv BAevvoyovwy, €iTe pe emBpaduvopeveg
avTiépdaceig mou oupBaivouv mepitou 6-8h pera tTnv
€10TIVOR TwV €PeBIOTIKWY OUCIWV KAl ouvioTavTal o€
dAeypovn, oidnua kal amodoAidwon Twv KUTTA-
pwvs'”. Ta oubeTepodiAa kal povomupnva amnoTeAoUuv
mapdyovTeg GAeyUOVAG TTOU CUPPEOUV OTO AVATIVEU-
OTIKO oUCTNUA €ITE UYIWV EITE TTAOXOVTWY AUETWG ME-
Ta TNV €kBeon Toug o€ BAANTIKOUG TTAPAYOVTES OTTWG
TO Kc'xrrwopa6 n Tnv ékBeon oe€ é§0v7. O péxpr Twpa
YVWOTOG TOoug pOAog pe Baon Tn AeiToupyia Tng dayo-
KdepwUngB KAl TNG €KKPIONG TIPWTEOAUTIKWY €vCU-
pwv9 Kal o&eISWTIKWV p|§u’)v1o, €ival puBPIOTIKOG TNG
qa)\eypovr']gﬂ, XWPIg OpWG va €xel SIEUKPIVIOBEI MARPWS
n akpifng «BAamTikn | emMWEARS> OUVIOTAMEVN TNG
ouppeToxng Toug oTn Sladikacia Tng GAEYUOVAS.

210 KaAAIEpYNUEVO HOVTEAO avBpwIivou avarveu-
oTIKOU €mBnAiou Mou avanTUCCETAl TTAPAKATW ETIXEI-
peiTal N 600 To SUvVATOV TIOTOTEPN AVATIAPACGTACN
TwV TEPIBAAAOVTIKWY GUVONKWYV in Vvitro Ye okomo:

a) Tnv avanapaywyn Tng KUTTAPOTOEIKOTNTAG TTOU
MpokUTTel amod Tnv emdpacn Twv eAeubépwyv piIlwv o-
guydvou oTa KOTTApa TOU avamveuaTikoU emBnAiou.
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>1a meipdpata mou akoAouBouv xpnaoiyoroleital oav
To€IKOG 0£€IdWTIKOG MapayovTag To H,0,.

B) Tnv eelipeon TpoOTWY TIAPEUTOSIONG TNG KUTTA-
poTogIkoTNTag amod eAelBepeg pileg o§uydvou e Baon
Tov MBavo unxaviopod 6pacng Toug.

y) Tnv mepaitépw Sieukpivnon Tou poAou Twv PAey-
povwdwy KUuTTapwyv (oudeTepodilwyv Kal povorupn-
VWV) OTOV TOTIO TNG GAEYHOVNG.

YAIkoO kal péBodog
YAIKA

F-12-6X: KaAAiepynTikog OpenTikog xupog Ham's
(Gibco) epmAouTiopévog “612,16,24: IvooUAivn (2 pg/ml,
Collaborative Research), 1oivn xoAépag (10 ng/ml,
Sigma), augnTikd mapayovta evéoOnAlakwy KUTTAPWY
(3,75 pug/mi, Collaborative Research), auénTiko mapd-
yovTa emdepuikwv kutTapwy (12,5 ng/ml, Collabora-
tive Research), ouvéuaopo avtiBloTiIKwy - avTipuKn-
TiaoikoU Gibco (Pen-Strep-Fungizone, 1 mi/100 ml).

OCM: OpenTikdog xupog CMRL 1066 (Gibco) e-
HTTAOUTIOHEVOG pe L-glutamine (2mM, Gibco), u-
dpokoptigovn (0,1 pg/ml, Collaborative Research),
SirtavOpakika (2 mg/L) kai cuvduacuo avTiRioTikoU
avTipuknTiacikoU Gibco (Pen-Strep-Fungizone, 1
ml/100 ml).

FBS: Opog epBpUou Boodg (Gibco), mepiekTikdTNTAG
20% Kartahaon (Sigma) - Mevrapukivn (Gibco) - Ery-
throcin B (Sigma) 1,10 daivavBpoAivn (Sigma).

PAG: Pipes (0,76% Sigma) + Albumin (0.003%) +
d-Glucose (0,1%) + ameotayuévo H,0.

MEGOAOZ
1. a) Anwn 1o0ToU

To Baoikd HOVTEAD TWV MEIPAPATWY TTIOU TTEPIYPA-
PovTal, €ival KaAAiEépyela KUTTApwY avBpwrmivou ava-
TIVEUOTIKOU emen)\iouw'm'm. H mnyn amo omou eAn-
®Bnoav Ta emOnAlakd kOTTAPA €ival PIKpoTepaxidia
Tpaxeiag amod mpoodaTeg vekpowies (< 12 wpeg) aro-
pHwv Tou &ev émacxav amo mveupoviko voonua. O -
oToi PeTd Tn Anwn Toug TomoBeToUvTal g€ Si1AAupa
ouvtnpnong L-15, via Siathpnon otoug 4 °c, TpIvV TN
Sradikacia anodoAidwong Twv kKUTTapwy (4-12 wpeg).

B) Anwn kutTapwyv yia kaAAiépyeia

MNa tnv amodoAidwaon, kKaTapéTpnan kai KaAAIEpyeia
TWV KUTTApwv XpnaoipotmoloUvTal ol péBodol mou mpw-
Tomeplypddnkav amnd Toug Wu kai ouv.'?, kai Lecher
and Moira LaVeck'. H Tpaxeia mapapével 0Toug 4°C
yia 16-24 wpeg oe 20 ml SiaAGpatog F-12-6X e
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Tpovacn oe mepiekTikoTNTAa 0.1% KaI yevTapukivn oe
ouykévtpwan 50ug/ml. £tn ouvéxeia Ta emBnAiakd
KOTTapa amokoAAwvTal pe Bialeg eyxUaeig and ouply-
va 3 ml, SiaAUpatog (F-12-6X pe 20% FBS yia adpa-
voroinan Tng mpovaong). "OAes o1 Siadikaocieg yivo-
vTar utmd auoTNPWS AonTTeg ouvOnkeg kal Ta KUTTApA
ouAAéyovtal ge 20 ml SiaAUpatog F-12-6X pe 20%
FBS kai Sivouv evaiwpnua kuTTapwy, mou ¢uyoke-
vipeitai g€ 1200 rpm em 8 min ge Bepuokpacia
21°C. To UTTEPKEIJEVO amopiTTeTal, Ta KUTTapa emna-
vaiwpoUvTal o€ 20 ml F-12-6X ka1 FBS kai emavagu-
YoKevTpouvTal oTig iSieg ouvOnkeg. MiveTtal ek véou a-
TOPPIYN TOU UTTEPKEINEVOU KAl OTO i{Nua Twv KUTTA-
pwv mipoaTiBevtal 12 ml SiaAUparog F-12-6X, yiverai
nma avadeuon Kar amoé To evalwpnua maipveral Seiy-
Ma yia Tnv apibunon Twv kuTTdpwy. H apibunon vive-
Tal Je aipokuTTOpETPO (hemocytometer) kai amd auTh
eSaipolvTal Ta vekpd KUTTapa. H BiwoipdtnTa Twy
KUTTApwv eAéyxeTal pe TNV mMpooBnkn oe avahoyia 1:1
€181kng XPwOTIKAG —erythrocin B— n omoia amoBah-
Aetar an6 Ta {wvta kOTTapa. Ta emBnAiakd kUTTapa
mou aropovwvovTal and kAaBe KOuPAT Tpaxeiag Ku-
paivovtar ce 2-12 ekatopplpia, av kal n apidpnon
Sev eivar akpiBrg, ad’ evog pev Aoyw Tng KIVATIKOTN-
TAG TWV KUTTAPWY, ad’ eTépou Se AOyw TNG TACEWS
TWV KUTTApwv va aBpoilovral Katd cwpous. STn GUvE-
X€IQ YiVeTal N €MOTPWON TWV KUTTAPWY O€ KAAAIEpYN-
TIkOUG pAackoUg pe TukvoTnTa 2-3 eKaToppdpia avd
75¢cm?. Ta KUTTapa mou MpoopiyviovTal kal HoAUvouv
TNV kaAAiépyeia eival Kupiwg Ta epuBpd aiuoodaipia
mou Sev TIPookoAAWVTAl 6TV KAAAIEPyeEIa Kal avap-
podwvTal eUKOAQ KATA TNV MPWTN avavéwon Tng TPo-
®od6TNoNG Twv KUTTApWV. Eivar emiong Suvatdv va a-
veupeBoUv aTnv kaAAIEpyeia oTaviwg amopovwUEVol 1-
voBAaoTeg aAAd n 6An Siadikacia kataAfyel oTnv ekAe-
KTIKA avanTugn povo Twy emenAIakmv KUTTApWY OTwWS
empBeBaiwveral Ye To NAEKTPOVIKS HIKPOTKOTIO Kal €l-
SIKR XpWon Pe avTioWuaTa CIVTI—KEpGTiVI]gn'M.

Mia eBSopdda petd Tnv emioTpwon Kal Pe TAKTIKA
TPoP0oS0Tia Twv KUTTAPWY avaioya pe To puBuod ToA-
AamAaciacpol Toug, Ta KUTTAPA CUPPEOUV OTOV TUB-
Méva Tou pAaokoU Kar €ival EToipa yia Thv peTakivnon
TOoUG O€ 24xWpoug KaAAiepynTikoUg Siokoug (24 - well
plate). H éiadikacia perakivnong Twv KUTTAPWVY eival
n €8ng: apxikd amopinTeral To KaAAMEPYNTIKO uypPd Kal
Ta KUTTapa exTiBevral oe Sidhupa 0.1% Bpuyivng -
TmM EDTA o€ puBuioTikd SidAupa pwodopou yia 1
min. H 6puwivn oTn ouvéxeia avappoddral kai amop-
pinTetar amopakpUvovTag €101 Ta TuxdV UTOA€ippaTa
NG kaAAiépyeiag. AkoAoUBwg mpooTiBevtal 3 ml S1aAl-
paTog Bpuwivng - EDTA kai avapéverar n anokdAAnon
TWV KUTTApwv amd Tov mubpéva Tou dpAackol, n omoia
SI1aMOTWVETAl PE PIKPOOKOTIO aVTIBETOU paocews. Ta
KUTTapa avappodwvTal o€ SiaAupa F-12-6X kai FBS,
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YivETal eMavaduyoKEVTPNON KAl €K VEOU amoppiyn TOU
urepkeipévou. To i¢nua Twv KUTTAPWY emavaiwpeital
o€ €eAeUBePOo 0pol BPeMTIKO UAIKO KAl EMOTPWVETAI O€
24xwpoug Si0KOUG, O€ TUKVOTATA 10° kUTTapa ava
12 mls (k&Be éva Sioko 24-well). Meta 7 nepimou nué-
P€G Ta KUTTApa oUPPEOUV KAl OXNUATI{ouv HovoaTIBo
rou civar anapaitnTo yia tTnv Sie§aywyr Twy meipapd-
Twv (eic. 1).

Eikova 1:dwTtoypadia kaAAiepynuévwy KuTTapwy aned avbpuw-
VN Tpaxeia, mou cuppéouv o€ HovooTIBO MAaKWSOEG emBRAIo.

2. a) Aouovwon ouSeTepodilwy - povorrupivwy ané
TepIePIKO aiua

MNa 1o Siaxwpeiopd kar TNV anopodvwon Twv ToAu-
HOPGOTIUPAVWY Kal TWV HOVOTTUPAVWY and To aipa
Xpnoiporoieital n péodog Twv Warner et al'®. NAapBa-
VeTal aipa anoé mepidepikn GAERA kal TomoBeTeiTal pe-
TG TNV avappodnon tou oe Sidhupa 0,8 cc EDTA
(0,1M) kai 25 cc N/S 0,9% (ava 10 cc aipaTog). Stnv
ouvéxela 35 ml aipatog + EDTA + N/S emoTpuivovTal
oe avtidpaoThpio Percoll (mukvétnTta 1,079 f 1,080)
kar ¢puyokevTpoUvTal yia 15 min otig 1250 rpm. Ta
KUTTapa Siaxwpifovral avaldoyws Tng BapuTtnTag oe
oTIBadeg pe umepkeipevn TN oTIBASA TWV POVOTTUPR-
VWV Kai oTov muBpéva Tn oTIBAda Twv moAupopdoru-
pAvwy. AttogovwvovTal avaAdywg Ta PMN f Ta povo-
nupnva kal Ta epudpPa KATAOTPEDOVTAl PE UTTOTOVIKN
Auon. H Siadikacia mepidapBaver Tnv mpoodnikn 18 mi
Kpuou uméTovou USatog ava 10 ml aipatog yia 30
SeCc Kal OTn Cuvéxela amokaTaaTacn TnNg TovIKOTNTAS
He TNV mpooBakn 2 ml puBuioTikoU SiaAUpartog
10xPipes (PAG). Ta kUTTapa ¢uyokevTpoUVTal OTIC
1000 rpm, 4°c, yia 6 min. To umepkeipevo amoppi-
TITETAI KAl TO i{NUa KUTTAPWY EMavalwpeiTal Oe arme-
otaypévo H,0 yia SelTtepn umoTovik Alon. Ta kUT-
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Tapa enavaduyokevTpoUvTal Kai YiveTal EKTTAUCT TOUg
eig SimAoUv pe 2XPAG (avtiSpaoTipio eAeUBepo a-
oBeoTiou). TiveTal ek véou evaiwpnon Twv KUTTApWY
oe OCM kai KaTapETPNON TOUG HE AINOKUTTOUETPO. A-
va 10 ml aipartog amopovwvovtal ouvibwg 10-20 e-
kaTop. oudetepodira 98-99% BiwaoipoTNTAg (CUNPW-
va pe T xpwon Erythrosin) kai avw Tou 95% kabapo-
TNTag 6mwg SiamaTtwveral pe Tn xpwon Wright (n Tu-
X0V TTpocpeieig odeilovTal oTa NWOIVOPIAG O€ TTOTO-
o016 0-5%).

B) Mpoetoipacia unepkeipévou oUSETEPOGIAWV./LIOVO-
nmupnvwy

Fia TNV MapacKeun ekxuAiopartog amd oudeTepddiAa
i povokUTTapa Ta kUTTapa aiwpouvtal o€ SidAupa
OCM o€ mukvoTnTa 2x10°%/ml S1aAlpaTog Kal enwa-
CovTal yia Th oToug 37°C'®. Meta v enwaon Ta KUT-
Tapa puyokevipoUvtar oTig 1200 rpm yia 8 min kai
kaBi{avouv oTov MUBPEva Twy SOKIPACTIKWY CWAR-
vwv. To UMEPKEIPEVO TwV KUTTAPWY OUAAEyeTal TIPO-
OEKTIKA Kal KATaWUXETAl OTOUG -20°C, yia va xpnoi-
pomoinBei oe mpooexn TeipauaTa, Ta 8€ KUTTAPA a-
moppinTovTal.

v v 1 v
3. Aokipacia ameAeuBépworns (5 Cr) oav é€ikTou KUT-
TapoTo&IKOTNTAS avarnveuoTIKoU eménAiou

H mapakaTtw Sokipagia kuTTapoTodikoTnTag avagdé-
petal oTig HeBoSoug Tou Simon®. "OAa Ta avtidpa-
oTApia BepuaivovTal apxika 0Toug 37°C kai oe 10 mls
OCM &iahvovrar 0.25 mis °'Cr (0.25 mCi/ml). £
ouvéxela and To SidAupa ¥1Cr npooTiBevral 200 mls
(4uCi) oe kaBe éva amnod Ta xwpiopata Tou (24-well)
kaAAiepynTikoU Siokou (mavw oTa povooTiBa emBnAia
mou éxouv Nén avantuxBei). £tn Sokipacia xpnoipo-
noeital OCM avTi F-12-6X emeidn mepiéxel puaioloyi-
KWTepn ouykévTpwon aoBeoTiou. H ouykévtpwon a-
oBeaTiou oTo OCM €ivar 2mM, eviw oTo F-12-6X eival
0.4 mM yeyovog Tou euvoei TNy in vitro avanTtugn €-
mMONAIGKWY KUTTAPWY TPAXEIAG.

Metd Tnv mpooBrkn Tou *ICr ta kOTTApa TomoBeTOU-
vTal o€ enwacTtnpa e 30 min gToug 37°C kai oe ou-
ykévtpwon CO, 5%. AkoAoUBwg TO ®ICr mou Sev &xel
evowpaTwOei oTa kUTTapa avappodaral kai yiverar 4
dopég ekmAuon Twv kuTTapwv pe CMRL mou mpooTi-
Betal oe moootnTa 1 ml Tn dopd e kabe Siapépioua
ToU 24-xwpou Siokou. TN CUVEXEIQ TIPOCTIBeTal OTa
kUTTapa H,0, oe ouykevipwoeg 0.1-10.0 mM evah-
AGE pe Sidhupa OCM mou xpnoipormoleital oav uap-
Tupag (oxAua 2). MeTd pia wpa To UTIEPKEINEVO avap-
poddatal, TPoadIoPIfeTal N TIEPIEKTIKOTNTA TOU *cr,
ota kUTTapa npooTiBerar OCM (1 ml/well) kai n kaA-
Aiépyela mapapével gTov enwacTipa yia 8h (37°, 5%
CO,). Metd Tnv mapéleuan Tou 8wpou avappodaral
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TO UTIEPKEIMEVO, KATAUETPATAl N TIEPIEKTIKOTNTA TOU
®'Cr kai mpooTi®etan oTta kUTTapa NH,OH (1ml/well),
mou mpokaAei AU Twv umoAoinwy KuTTapwyv. Ta ka-
TeoTpApEva KUTTapa GUAAEyovTal pe avappopnon Kai
KATAUETPATAI €K VEOU N TIEPIEKTIKOTNTA TOU *Icr oTo i-
{nua Twv KUTTApwv.

H exartooTiaia aneAeubépwon ¥1Cr oe 1h kaBopile-
Tar we €€ng: (1h Tepiekt./ Th mepiexT. + 8h mepiexTIK. +
unoAeippa). AvtioToixwg n aneAeuBépwon ®'Cr e 8h
Sidetal mapakatw we: (1h + 8h mepiekT. / 1h mepiekT.
+ 8h mepiekT. + umoAeippa). Or idieg TIHég propolv va
amodoBoUv cav elSikn ameAeuBépwon ¥ICr eav amd
TOV apIBPNTR Kal Tov MapovopdcoTr apaipeBolv avri-
oToIXa ol Bacikég TIpEG ameheuBépwang Tou papTupa.

H oAn 6iadikagia onupavong pe ®ICr, &kBeong oe
H,0, kal KaTapéTPnong TWY aMOTEAETUATWY KUTTAPO-
T0EIKOTNTAS/ KUTTApOMPOOTaciag, mapiotavovtal dia-
YPAUUaTIKA aTo oxAua 1.

4. Aokiuacies kuTTaporpooTaociag Twv emOnAlakwy
KUTTApWV

A) MHXANIKEZ: Ta kUTTapa pera tnv avappodnan
Tou H,0, udpioTavrar eig TpIMAoUV EkmAUTN pe SIAAU-
pa OCM oe moootnta 1ml/Siapépiopa Tou 24xwpou
Siokou. H é&kmAuon yivetar yia pETPnon TnNG TUXOV
CUMPMETOXAS UToAeIppaTikig moodTnTag H,0, oTo dai-
VOMEVO TNG emBPaduVOoPEVNG KUTTApOTOEIKOTNTAS TWY
emBOnAIOKWY KUTTaPWY. H KUTTAPOTOgIKOTNTA €KTING-
Tal e TN péBosdo Tou °'Cr (n = 5).

B) ENZYMIKES: Se ouppéouca o€ HovoaTifo emon-
Ao kaMiépyela emBnAIaKOV KUTTApwY TIPOTEBNKE
H,0, oe ouykévtpwan 1-10 mM kai éyive enwaon e
1h. To évfupo kaTtaAdan mpooTéBnke oTa KUTTAPA O€
Tehikf ouykévtpwon 1200 1.U/ml eite kata Tn Si1dp-
kela Tng emwaacng pe 7o H,0, €ite pera TNV avappod-
¢onon Tou H,0, katd Tn S1apkeia TNG wpng emwaong.
H pérpnon Tng avacToARg TNg KUTTapoTo§IkoTNTAS &€-
yIVE pe Tnv péBodo péTpnong Tou ¥cr (n = 6).

r) MH ENZYMIKES: H Siepelivnon Tng GUUHETOXNS
Tou pavopévou Fenton (oxnuatiopog OH: pe kataAu-
TN pétarlo) oTnv kuTttapotogikoTnTa amo H,0, éyive
pe TNV mpocBnkn g 1,10 dpaivavBpoAivng, mou eival
SeoPeuTAS O16APOU, OTNV KAAAIEPYEIT TWY KUTTAPWY.
Ta kOTTapa enwdaotnkav yia 1h pe 5mM H,0, kai
1,10 dpaivavBpoAivn oe ouykévipwon 0,4 mM. H kut-
TapoTofIkOTNTA/ KUTTApoTpooTacia eAéyxOnkav TaAl
he TNV ameAeuBépwon *icr (n = 4).

5. Emiépacn UmepKeIEVOU OUSETEPOPIAWY,/ HOVOKUTTA-
wv otnv kuttapoTtoéikotnta amo H,0,

Ta kOTTapa ekTiBevral oe 3 mM H,0, omwg nén me-
piypagdnke emi 1h otoug 37°C. >Tn OUVExela yiveTal a-
vappodnan tou H,0, kal kaTapéTpnon Tou *ICr oe v-
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ME®OAOI KYTTAPOTOZEIKOTHTAX

Yeonpaopévo HTE pg ler

5 uCi/200 pl KoAliepyntikd
Méoo 2/well

Encaon 307, 37°C

IMAon X4 pe Kailiepyntikd Méco 3, 1ml/well

; ; 51
Yo HETOKIVIION TOU E€EWKLTTAPLOV Cr

Méco 2 YrepoZeidio Tou YSpoyovou
+ xataidon 1 @evavipolivn

encdaon 1 dpa, 37°C

A

% OZ=EIA TO=IKOTHTA:

Avappognon: "SUP 1H" SUP1H
/ SUP 1H + SUPSH + YIIOAEIMMA
v
Méoco 2 Kataidon Ynepkeipevo and
ITOAY / MONO

encdaon 8 wpeg, 37°C

\ % EMIBPAAYNOMENH
Avoppéonon : "SUP 8H" TO=IKOTHTA:
v SUP1H + SUP8H
IIpécbeon 1ml 1M NH40H
ETt(b(IGT] 30 AETTd SUP 1H + SUP 8H + SUP YIIOAEIMMA

v

Avappognon : "YIIOAEIMMA"
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ZxApa 1:Ixnupatikn mapaoTaon TG Meipapatikig Siadikaaiag ékBeang Tou kalAiepynuévou avanveuaTikoU emOnAiou oe H,0,, émwg
emiong kar Twv S1adIkaoiwy avacToARg TG KUTTAPOTOSIKOTNTAG WE TNV MPOCORKN KUTTAPOTIPOOTATEUTIKWV Tapaydvwy (BA. Keipevo

MéBodog).
* Méoo 2: OCM
Méoo 3: CRML
Sup.: Ynepkeipevo ané moAupopdonupnva fi povokiTTapa.
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kapepa. Ta kOTTapa akoAoUBwg enwdalovTar em Bwpo
aToug 37° adoU mpooTedei umepkeievo oudeTepodi-
Awv/povokuTtapwy i SiaAupa OCM mou xpnoipeuel
oav paptupag. H kuTttapoTtodikdTnTa/KUTTAPOTIPO-
oTAoia EKTIHWVTAI TAAI € KATAPETPNON TOU ®ICr 1o
UTIEPKEIYEVO TWV KUTTAPWY TOU avappopdral HeTa
8wpo kal ocuyxpovn KaTauéETpnon Tou *ICr mou mpo-
EpxeTal amd Tnv TeAikn Alon Twv kutTapwv pe NH,
OH.

6. StarioTikn avaAuon

"OAa Ta mepdaupara &iegnxdnoav eig SimAouv. H
OTATIOTIK avaAuon éyive PE OTATIOTIKO TPOypapua
software (Statview 512'). Na tTnv oUykpIion Twv amo-
TeAeopATWY SOCEWS-ATTOTEAEGHATOG, XPNOIUOTTIOINONKE
n avaiuon peraBAntotntag (ANOVA). O1 amAég ou-
yKpioeig éyivav pe 1o two tail paired t test.

AnoTteléocpata
A) AOKIMAZIEZ KYTTAPOTO=IKOTHTAX

H ékBeon Twv emBnAiakwy kuTTapwv o€ H,0,, a-
vadépeTal cav APETN KUTTAPOTOEIKOTNTA KAl Ka-
TapeTPATal oav APEDN TIEPIEKTIKOTNTA ®ICr oo ava-
POPOUNEVO UTIEPKEiILEVO WETA TNV emi 1h emwaon pe
H,0,.

270 oxnua 2 kataypadetal ge kapmuAn Aoong (mM

0 O%eia, 1wpa

® EmBpaduvopevn,
1+8 wWpeg

100

]

IKOTHTA

0]
o
|

60
40

0 | 3" g
~20

0O 01 0.3 1.0 3.010.0
Yrepoteidio tov Ydpoyévov (mM)

% EIAIKH KYTTAPOTO
N
o
1

SxnAua 2: KapmuAn Adong - AmoTeAéouatog Tng ékBeong emon-
ANakwv KuTTdpwy o€ H,0,. Ta anoteAéopata ekppalovTal g€ a-
peon (Jeta 1 h) kai emBpaduvopevn (Weta 8 h amd Ty avappo-
¢non H,0,) kutTapoToikoTnTA.
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H,0,) - AnoTteAéoparog (% €161Kn KUTTAPOTOEIKOTNTA),
n enidpaon Tng €kBeong Twv KuTTdpwy o€ H,0,. 210
i6l10 oxfAua kataypadeTal emong n idia KAUTUAN PETA
v napéAeuon 8h amd Tnv amopdkpuvon Tou H,0,
Kal KAToOmV €MWACEWS TWV KUTTAPWY HOVO O€ KAaA-
AiepynTikd uAikd. MapaTtnpeitai 4TI N KATACTPOPH TWV
KUTTApwV ouvexilel va auavetal PeETd Tnv amopd-
kpuvon Tou H,0, kai avapépetal oav empBpaduvo-
Mevn KuTTapoTodIkOTNTA (N = 5).

Y70 oxnua 3 kataypadetal n kaumuAn Xpovou (h) -
AmoTeAéopatog (% €16IKR KUTTAPOTOEIKOTNTA), META
v anopdakpuvon Tou H,0,. EmBnAiakd kUTTapa oe-
ONUACPEVA HE *1Cr enwaoTtnkav emi 1h e 3mM H,0,.
To H,0, avappodnbnke kal Ta KUTTAPA €MWACTNKAV
o€ BpenTika uypa eAelBepa H,0, yia Ta xpovika dia-
oTAMATA Tou avaypdagovTal aTnv KAautUAn. H exato-
oTiaia KUTTAPOTOEIKOTNTA PETA TNV ATTIOMAKPUVON TOU
*1Cr avaAdywe Tou XPOVOU eMwAsEews TwWV KUTTAPWY
ONUEIWVETAl OTNV Tapanavw KapmuAn. O apiBuog (n)
TWV MEIPAPATWY yia KABe XpoviKo SIA0TNUA eNWATEWS
eival 4.

30
601 T
40 -
20 -
O_

% Specific Cytotoxicity

0 4 § 12

Hours after hydrogen
peroxide incubation

Sxnupa 3:KapnmiAn Xpovou - AmoTeAéopaTog Tng ExBeang Twy €-
ménAiakwv kuttapwy oe HyO,. H kuTTapoTodikdtnTa petparal
OTA XPOVIKG SIACTANATA HETA TNV ATIORAKPUVOT TOU H,0,, Ta
omoia avaypddovTal gTo Sidypapua.

B) AOKIMAZIEZ KYTTAPOMPOZITAZIAZ

MHXANIKES: £tnv kapmUAn 4 kataypaderail n ermi-
Spacn Tng MoAAAmARg EKMAUONG TWV KUTTAPWY OTNV
kuTTapoTo&ikoTnTa and H,0,. Meta Tnv emi Th enwa-
on Twv KUTTapwv pe 3 mM H,0,, yivetar avappodnon
Tou H,0, kar TpIMAR EKMAUCN TwWV KUTTApwy pe S1a-
Aupa OCM eAeltBepo H,0,. Ta kUTTapa enwadovrai
0Tn ouvéxela yia SiaoTnua 8h oe emwacTiko KAIBavo
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Zxnua 4: AnoTehéopara Tng emidépacng Tng MOAAANARG EKTTAU-
ONg Twv KUTTAPWV HETa TNV amoudakpuvan Tou H,0,, oTnv emi-
Bpaduvouevn TogikoTnTa and H,0,.

Kl yiveTal KaTapéTpnon Tng KUTTAPOTOEIKOTNTAG [E T
péBodo Tou °'Cr. Tav MAPTUPES XpnoigomnoioUvTal
KUTTapa mou éxouv onuavoei pe A, €XOUV ekTeBEei g€
H,0,, aAAa petd Tnv amopdkpuvon Tou dev éxouv u-
nmogTei TNv moAAamAn émAuon pe OCM. H oUykpion
NG empBpaduvopevng KUTTapoTofikdoTnTag e ANOVA
0TIg 6U0 OpAdES KUTTAPWY ESWOE PN OTATIOTIKA On-
MavTikn Siapopd (p = NS) &nA. &11 n EkmAuon Twv KuT-
TAPWVY PETA TNV ATIOPAKPUVOT Tou TogikoU Tapdyovta
(H20,) Sev peitver Tnv empBpaduvopévn KUTTAPOTOEIKO-
™mra.

ENZYMIKEZ: 210 oxnua 5 kataypdadovral Ta amo-
TeAéopata TnG MPooBnikng Tou avTiofeidwTikoU evly-
MOu KkataAdon oTnv emPBpaduvopevn KUTTAPOTOEIKO-
NTa anod H,0,. EmBnAiakd kUTTapa ceonuacuéva e
A enwaoTnkav em 1h pe H,0, oe cuykevTpwoeig 1-
10 mM. Zav paptupeg xpnoigomnolouvTal KUTTAPA MoU
exTeiBevtal povo oe OCM. Stnv kaAAiépyeia mPoaTiOe-
Tal kataAaon oe TeAikn ouykévtpwon 1200 1U/ml,
€iTE KATA TN SIAPKEIA TNG €MWACNG EITE PETA TNV ATTO-
pakpuvon Tou H,0,. H cuvékBeon Tng KaTaAdong pe
10 H,0, eumodiel Tnv emBpaduvopevn KUTTAPOTOEIKO-
nTa (ANOVA, p <0.001, n = 6). H mpoodnkn Tng Ka-
TaAdoNg peta Tnv anopdkpuvon tou H,0, Sev €deie
onpavTikoU Babuol deiwon Tng KUTTAPoTofIKOTNTAC
(ANOVA p = NS, n = 6).

MH ENZYMIKEZ: H mpooBfkn oTnv KUTTAPOKAA-
AMépyeia 1,10 daivavBpoAivng mou eivalr SeoueuTh
018NPoU éxel oav oKOTIO TNV S1EPElVNON TNG CUHMETO-
XS ) Ox1 Tou oxnuatiopoU” OH (avTiSpaon Fenton)
0TO0 Qaivopevo Tng empBpaduvopévng KuTTapoToEIKo-
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Exnua 5: Eniépaon Tng mpoodnkng Tou evCUpou kataAaon otnv
empBpaduvopevn TogikoTnTa and H,0,. 510 Siaypappa kataypa-
povTal Ta amoTeAéopara: KUTTAPOTOEIKOTNTAG XWPIC KkataAdon,
enwaong pe H,0, kai kataAaon (co-inc), kai TPoOBAKNG KATaAa-
Ong et TNV amoudkpuvon Tou H,0, (post-ing).

TNTAG Twv KUTTApwv. Ta kKUTTapa enwaocTtnkav emi 1h
oe H,0, 3-10 mM pe 1 xwpig TRV mapoudia Tou Se-
opeutou a1dnpou 1,10 paivavBpoAivng n omoia mpo-
0TéBNKe ouyxpovwg pe To H,0, o€ Tehikn OUYKEVTPW-
on 0.4 mM. H oUykpion Twv TIHMV TS KUTTAPOTOEIKO-
TNTAag pe TNV mapouaia f ox1 Tng dpaivavBpolrivng pe
two-tail paired t test €éSeie Tiun p = 0.05 (oTaTIOTIKG
onuavTikn diagopd n = 4) povo kartd Tnv EkBeon Twv
kuTTapwy e 5 mM H,0, 6nA. n kuTTapoTofIkdOTNTA €-
Aattwbnke pe Tnv mpoadnkn 1,10 ¢aivavBpoAiving oe
Babuod oTaTioTikd onpavTiko povo KaTd TNV ékBeon g€
5 mM H,0,. Ta amoteAéoparta kataypddovtal oTo
oxnua b5.

M) TPOMOMOIHEH KYTTAPOTOZIKOTHTAE ME THN E-
MIAPAZH  YMEPKEIMENOY OYAETEPOGIAQN/MONO-
KYTTAPQN

EmOnAiakd kUTTapa avBpwmivou avamveuoTikoU
OUCTAHATOG CUPPEOVTA T€ HOVOOTIBO MAAKWSEES €mon-
Ao, onpadedTnkav pe *'Cr ka ekTéOnkav emi 1h oe
H,0, mepiexTikdTnTag 3 mM. AkoAoUBwg To H,0, a-
TopakpUVONKe Kal n emuacn ouvexioTnke em Swpo,
M€ TNV MPOCORKN UTTEPKEIPEVOU OUSETEPODIAWY i pO-
VOTIUPAVWY TIEPIPEPIKOU AiNATOS, €Vl oav PAPTUPES
Xpnaigomnomenkav KUTTapa mou enwdacTtnkav ge OCM
(n =5). £1o oxnua 7 paiverai n enidpacn Tng mpoodi-
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. Maéprtupac
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A6éon H,0,

IxAua 6: MetaBoAn Tng empBpaduvouévng KUTTapoTo§ikoTnTag
amd H,0,, katdémy npoodnkng 1,10 daivavBpoAivng atnv KaA-
NEPYEIT TWV KUTTAPWV.

10mM

KNg UTTEPKEINEVOU OUSETEPODIAWY KAl PJOVOKUTTAPWY
oe kUTTAPA TIOU TIPONYOUMEVWS EXOUV €KTeBEei O€
H,0,. H mpooBnkn uTTepKEINEVOU UOVOTTUPAVWY TTIPO-
KaAel peiwon NG empBpaduvopévng KUTTAPOTOEIKOTN-
Tag and H,0, ce Babuo otamimikad onuavtiko (p <
0.005). Mapodpola NTav €mMiong Ta AMOTEAECUATA ATIO
TNV enidpaon urmepkeipévou oudetepodilwv (p <
0.005). Zuvernwg 10 uMEpkeipevo oudeTepodilwy Kal
HOVOKUTTAPWY €X€El TTIPOOTATEUTIKR Spaon évavTi Tng
emBpaduvopevng kutTapoToéikoTnTag ano H,0,.

EMQAZEIZ:
1QPA / 8 QPEX

H,05 / PMN sup
Méoo / PMN sup
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ZuinTnon

To avarnveuoTikd oUOTNHA BPIOKETAl GUVEXLIS EKTE-
Beipyévo oTnv emidpacn ToflkWwv TapayovTwy amd To
mepiBaAlov mou Spouv KaAtaoTpodikd oTa kKUTTapa
TOou avanveuoTikoU emBnAiou. O1 mepiogdTepeg and
TIG Togiveg auTég Spouv pe TRV MUpodOTNon oeldwTi-
KWV PNXAavIoUWYV Tou KataAfyouv oTnv avanTtuén po-
Vidwv TMaBAoewy Twv TVEUUOVWY, OTIWG €ival n TvVeu-
povIKn ivwon, To epdUonua, n xpovia BpoyxitTida kai o
capkivog'&192021,

O1 atpoodaipikoi pumavTéG OTOUG OTOIOUG EMIKE-
VTPWVETAI TO €PEUVNTIKO evlladépov Ta TeAeuTaia xpo-
via eival 7o 6gov (O3) To Siogeidio Tou alwrou (NO,),
10 S10&€idio Tou Beiou (SQ,), n 1ovilouoa axTivoBoAia,
ol apwpaTikoi MoAukukAikoi udpoyovavBpakeg anod To
KAMVIoUa Kal Ta TpoiovTa kaloewg Twv Bev{ivokivnTi-

wv22,23,24,31‘

Mapd Tnv exTeTapévn Opws Epeuva Tou adopd oTNV
emdépaon Tng atTHooPaIpIKAG PUTIAVONG OTOV TVEUO-
va, e§akohouBoUv kal mapapévouv avamavrnta Baci-
KG epwTApaTa mou adopolv: a) Tnv aAAnAouyia Twv
Bloxnuikwv avTiépaoewy Tou éxouv oav adetnpia Tnv
€kBeon oToug TO&IKOUG Tapdayovreg, B) To TeAikd
TPOIOV TwV aAUCISWTWY AUTWY avTISPACEWY PECW
Tou oroiou aokeital n {nuioydvog Spacn, y) Toug un-
Xaviopoug TogIKOTNTAG avarveuoTikoU emBnAiou oe
KUTTapIkd eminedo, §) Tn Sieukpivnon Tng CUNMETOXAS
mapayovTwy GpAeypovig otov Tomo Spdong Twv ofel-
SwTikwy pilwv.

Ta meipduata mou mepiypadnkav amoteholv a-
MAOUGTEUNEVO iNn vitro MPOTUTIO TNG ToEIKAG eMidpaong
0geISWTIKWY TapayovTwy o€ kahAlepynuéva KOTTapa
avlpwrivou avamveuoTikoU embnAiou. To meipaparti-
KO HOVTEAO TIOU XpnoipomoIndnke eival KUTTapa aro

H,0, / MONO sup

Méoo / MONO sup
H,0, / Méoo 0

Méoo / Méoo

20 40 60 80

% KYTTAPOTO=IKOTHTA

ExnAua 7: MetaBoAn Tng emBpaduvopévng kutTapoTogikoTnTag and H,0, e Tnv MPooBikn UMepKeIPévou HOVOKUTTAPWY 1) MoAupopdo-

MUPAVWY OTNV KUTTaPOKaAAIEpyela.
MONO sup: Yriepkeipevo povomupivwy
PMN sup: Ymepkeipevo moAupopdorupnivwy.
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avBpwITivo avamnveuoTIKo emBRAIo Tou eAfdpOnoav kai
kKaAAlepynOnkav pe Tig meplypadeioeg Texvikég Twv Wu
kai Moira La Veck'*" H KaAAIEpyela TwV KUTTAPWY
adopd ocuppéovTa ge povooTiBo emBiAio kKUTTApa a-
mo avBpwriivn Tpaxeia, mou n emBnAiakn Toug ¢uon
armodelkvUeTal pe €iSIKR XPWON AvTICWHATOG EvavTi
TNG KUTTOKEPATIVNG TOU KUTTGpOﬂ)\dO]JOTO§12'24. H ku-
TOKEPATIVN €ival XAPAKTNPIOTIKO CUOTATIKO TwWV €TII-
BnAlakWwv KUTTApWY TTOU €AAeiTiel amd aAAa KUTTapd
JHegeyxupaToyevoUg TPOEAeUTNG, OTTWG ol IVOBAAOTEG.
H 1oxupn Xxpwon Twv KUTTAPWY TNG KUTTAPOKAAAIED-
YEIOg Y€ TO AVTIOWHA EVavTl TWV KUTTAPWY aTmoS€EIKVU-
€l TNV UMapén TUMKWY XAPAKTNPIOTIKWY emMOnAiakwy
KUTTapwv (kepaTivn), ota kUTTApA TnNG KAAAIEpyeiag
yeyovog mou emBeRaiwbnke mepaiTépw pe TNV €€€Taon
TWV KUTTAPWY O€ NAEKTPOVIKO HIKPOTKOTTIO TTOU €TTife-
Baiwoe TNV UMap&n MANBWEAG TUTTIKWY HOPPOAOYIKWY
XAPAKTNPIOTIKWV emBnAiakwy kuTTdpwyv (tonofilame-
nts, TOAUAPIOBPOI WPIKPOKPOOGOI KAl HECOKUTTAPIESG
6IGOUV6éO’EIg)12'25.

Ta kOTTapa Tng KaAAiépyeiag exTéBnkav emi 1h oe
H,0, mou édpace oav 0£eIdwTIKOG TApAyovVTAG. Znua-
VTIKO €ival TO yeyovog OTI N KATaoTpodrn Twv KUTTA-
PWV OUVEXIOTNKE Kal JeTa TNV amopakpuvon Tou H,0,
Kal peyioTomnomnonke peta mapéAeuon 8wpou. Emiong n
To&IKOTNTA TIAPENPEIVE KAl TTAPA TNV TTOAAQTIAR EKTTAU-
on Twv KUTTapwv PeTd tnv amopdkpuvon tou H,0,.
AvaAoyeg eivail kal ol mapartnpnoeig Twv Johnson kai
Ward o1 omoiol avéntu§av mpdTuno AUECNS Kal €TTi-
Bpaduvopevng mveupovikng BAABNg Katomv ekBECewg
melpaparolwwy (rats) oe HZOZZS.

O1 napaTtnpnoeig autég odnyolv GTO CUUTIEPATHA O-
TI Ta emOnAiaka kKUTTapa Sev pmopoUv va peTaBoAi-
oouv 10 H,0, Tou omoiou n Toikr épdon e§akoAoubei
Kal uaAiota moAAamAacialetal kal PETA TNV ATTONA-
KPUVOR TOU amod TNV KUTTAPOoKaAAIEpyeia mapda To ye-
yovog Tng UTapéng evéoyevwv avTioZeiSWTIKWY pnxa-
VIOPWV apuvag ota emOnAiakd kOTTApa TwV MVEUHO-
vv*,

To yeyovdg auTo ioxuponotei TNV undBean o711 n Spa-
on Tou H,0, Sev eival dueon ota KUTTApa aAAa mu-
podoTei TNV évapin oeipag aAucIdwTwy avTidpacewy
pe evSiaueca TpoiovTa MepIooOTePO TOSIKES Pileg O-
mwg 70 OH" 1 16 02'27'28 TTOU KATAARYyOUV OTNV KATa-
oTpodn Twv KuTTapwy. O akpiBng pnxaviouog Tng Spd-
ong ToUu OPWG MApapéVeEl acadng Kal MOavwg MPOKEl-
TAl yia MOAUKEVTPIKN emidpaon oTta Aimidia Tng KuTTa-
PIKNG MeEUBPAvNG, OTAa KUTTAPOTAACPATIKA opyavihia
kar oto DNA Tou nupnva.

Eivar yvwoto 611 T0 H,0, pe Tnv mapouacia petaBa-
TIKWV 6100evv HeTAAAWY, OMTWG 0 CGidNPOog, UTTOpPEi JEé-
ow avtidpaong Fenton va oxnuatioel To To&IKWTEPO
(OH")®3, MpokerTal yia e§aipeTika SpacTikO 10V TToU €i-
val SuvaTov va TPOKAAETEI KUTTAPIKA KATAGTPORI Hé-
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ow urepo&eidwong Twv AmMSiwV TwWV KUTTAPIKWY HEM-
Bpavwyv, pécw adpavormoinong onUAvTIKwy eviUpwy
KAl TTPWTEIVWV TWV KUTTAPWY, OTIWG €TTIONS KAl KATOTTIV
avTidpacews PE TA KUTTOXPWHATA TNG AVATVEUCTIKAG
aAUoouU 1N KaTakepuaTiopoU Twyv aAUcewv Tou DNA
ToU nupr']va35‘36’37. Eivar adieukpivioTn PEXp! OTIYUNAS N
OUPMETOXN €VOG €KAOTOU amo TOUg TpoavadepBEvTeg
pnxaviopoUg oTNV KATACTPO®R Twv KUTTAPWY amod
H,0,.

H mpooBnkn 1,10 daivavBpoAivng atn kaAAiépyeia
TWV KUTTApwv atnpiletar oTnv undBean 611 n To§IKO-
™Ta amnd H,0, odeileTal ev pépel oTOV OXNUATIOUO
OH™ pe xataAuTn Si06evég péTtairo. H nmapadoxn ot
o1o DNA Tou mupnva umndpyel Fe, o omoiog mBavwg
nupodoTei Tnv avTidpaon oxnuatiopou OH', oénynoe
otnv xpnoiporoinon Tng 1,10 daivavBpoAivng n omoia
pmAokapel Ta S108eviy HETAAAG Kal Gev emITPETEl TNV
OUMMETOXM TOUG 0€ avTISpAgelg Fenton®®*° H maparn-
pnon oTi n mpoaBdnkn Tng 1,10 ¢paivavBpoAivng peiwaoe
onuavTika tTnv kutTapoto§ikotnta and H,O, 1oxupo-
molei TNv undéBeon Tou oxnuatiopuol OH™ oTov mupRva
Me TeAikn kaTadAnén Tov katakepuaTiono Tou DNA kai
TN AUON TWV KUTTAPWY KAl CUPPWVEI Je avaAoyeg TTa-
paTNPnoelg MPONYOUEVWVY EPEUVNTWY

H ouppetoxn aAAwv avTidpagewv otV KATaoTpo-
®n Twv KUTTApwy, OMwg m.X. AUON TwWV KUTTAPIKWY
pepBpavwyv Adyw umepogeidwong Twv Aimdiwyv, mapa-
MEVEI QVTIKEINEVO TTEPQITEPW EPEUVAG. Ta HEXPI TwPaA
npddpoua anoteAéopata Tng xpnong Bitauivng E cav
avTiofelSwTikoU mTapdyovTa g€ €mineSo KUTTAPIKAS
peuBpavng eival evBapuvTika (mpiv amd Tnv évapén
TWV TIEIPAPATWY ATTAITEITAI EMWACN TWV KUTTAPWY ME
Bitapivn E). H mpocTaTeuTikn Tng §pacn cav avTioel-
SwTikoU amodidetal oTnv napeunddion Tng ofeidwang
Twv AImMSiwv TNg KUTTAPIKAG pepodvng43‘44

ATO Ta Mo evladEPOoVTa AMOTEAECHATA TWV TTEIPA-
MATWY QUTWV €ivail N maparfpnon 0TI To UTepXeiAioua
amd gpAeypovwdn kUTTApa (Hovomipnva, oudeTepOdI-
Aa), aokei MPOCTATEUTIKA SpAcn oTNV KUTTAPOTOEIKO-
™nTa and 1o H,0,. H mapatipnon auTtn éxer avacep-
Bei ka1l oTo TMapeABoOv o€ in vivo Teipauarta, omou n
mapoucia Twv MOAUHOPPOTTUPHAVWY UEIWOE ONUAVTIKA
Tnv mveupovikn BAaBn oe meipaparolwa mou eixav
mponyoupévwg ekTeBei e o§eldwTiKoUg napc’xyowegsﬁ.
AvdaAoyeg eival kal ol mapaTtnpnoeig Twv Hoidal et al,
kai Toth et al,***® TEPI KUTTAPOTIPOCTACIAG EVAVTI
H,0,, pye Tnv evoTdAaén abikTwy epubpwv aigoodai-
piwv o€ amopovwBeévTeg TIVeUOVEG TTeipapaTolwwy M
o€ KaAAIEpyeleg evO0ONAIOKWY KUTTAPWY amd aptnpia
Boog.

H e€nynon Tou TpooTATEUTIKOU AUTOU HNXAVIGHOU
eival acaong. H eppunveia Tou otnpiletal oe unmoBEoeig
pe BAon Tig mapaTtnpRoeElg KAl TA TEIPAPATA TTOU ado-
poUv Tnv ducionaboloyia Twv dAeyuovwodwy KUTTA-
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. . 27,4950
PWV Kal TwV 0ZEIOWTIKWY p1wv .

Eivar yvwoTd 0TI Ta noAupopdornipnva €ival Ta
kaT' e€foxnv KUTTAPA TNG pAeypovig Tou SlabéTouv
MTPWTEOAUTIKA évlupa8'48’49 KAl punxaviopoUg mapayw-
yiS TOEIKWV pICwv oEuyc')vou50 péow TWV OTToiwv €8a-
okoUv TNV AeiToupyia Tng $GayoKuTTApwang Kal Gup-
peTéxouv 0N Sladikaaia Tng Q))\eypovr']gm'g'z

" Exel emiong anodeixBei 6T Ta dAeypovwdn KUTTAPG
§1a0EToUV avTIOEEISWTIKA eviUHIKA ouaThuara (yAou-
TaBeidvn, katahaaon, Sdigpoutaon unepogeidiou), Tou
SpouV TIPOCTATEUTIKA O€ ev&eXOUEVN AUTOKATAOTPO-
R Toug amnod TIg evOOYEVEg o%e1dwTIKES Pileg TToU mapd-
yovTal and Ta idia Ta KUTTapa i amneAeuBepwvovTal
oTov €§WKUTTApIo XWpPo amnod Ta PayoowuaTa Twy idi-
WV KUTTApWV (UNXavioHoi GUTonpOOTaoiag)4O'41’42. A-
vaAoyeg eival kal ol TapaTnproelg mou agopolv Ta €-
pUGpOKUTTGpG45. Teipd PEAETOV Exel Seigel OTI Ta €pU-
Bpda aigoadaipia Siabétouv avTiogeIdwTIKOUG PNXavi-
opoUg (yAouTaBeiovn), mou éxouv Tn duvaroTnTa va
Spouv MPOCTATEUTIKA €vavTl TNG KUTTapIkng BAGBng
mou TipokaAeiTal anod To H20245'46‘47.

H epunveia Tou pnxaviopoU Tng KUTTapompooTa-
giag TouU TTPOKUTITEl ATTO TNV €mépacn UTEPKEINEVOU
TOAUPOPPOTIUPAVWY/ HOVOTIUPAVWY éxel TOAEG ekdo-
X&G TIoU OUuvOEoVTal HE TOUG mBavoUg pnxaviopoug
kutTapoTogikoTnTag amé H,0,.

Eav BewpnBei o1 n apxikn BAARN oupBaivel oTnv
KUTTApPIKRA HepBpavn eivai mBavod n ameAeuBépwaon a-
VTIOEEIOWTIKWY €VCUPWY and Ta TMoAupopdornupnva
.X- vAOUT066|(')vr]g34, va eunodilel TNV €EENEN TNG O-
Zeidwong Twv Amdiwy Twv KUTTApIKWY pepppaviy. E-
‘av n BAGBn agopd oTOV mupfAva Twv KUTTapwv (kata-
keppaTiopog DNA), eivar Suvartov n ameAeubépwaon
TIPWTEIVWY TTOU TIEPIEXOUV oiénpo and Ta moAupopdo-
m'Jpr]va8, f amd Ta €pubpd Tou UTIECTNOAV UTIOTOVIKA
Auon karta Tn diadikaacia SIaXWPICHOU TWV KUTTAPWY,
VA JETAKIVEL TOV TOTIO oxnuatiopou OH', aTov eEwKUT-
Tapio xwpo. Mia aAAn mOavr €§nynon TnNg KUTTAPO-
mpooTaciag anod To UTTEPKEIPJEVO TWV moAupopdoTUPn-
VWV €ivai n mpoodopd evepyeiag und TNV popdn Tou
ATP 1y NADH, mou mBavov va ouvTehei oTnv SlaTApN-
on Tng Icopporiag 1OVTwyY pEOW TWV HeUBpaviwv Twv
KUTTApWY M€ aTOTEAECUA TNV efaodahion TnNG Aei-
TOUPYIKOTATAG TWV KUTTAPWY napa tnv mBavr BAGRN
Twv pepBpavwyv. Avdaioyn eival kai n epunveia NG
Silatnpnong Tng AEITOUPYIKOTNTAG TWV evSOKUTTAPIWV
npoTeacwyv (mpopndeia ATP) oTnv mepinTwaon mou N
npooTacia adopd TNV e€aocdahion NG AerToupyiag
TWV evSOKUTTAPIWY HAKPOHOPiwY. Mapouolog MN-
Xaviopog €xel avixveubei oTa epuBpa aipoodaipia /
Tehog n Alon Twv €pubplv aipoohalpuy MOaAvWg
ameAeuBepwvel Ta avTtiofeldwtikd évlupa Tou TE-
piéxovTal o€ quTta®®4847%  kai Tou o€ Cuvépyela HE
TOoug NéN UTTAPXOVTES avTioEeldWTIKOUG UNXAVIoHOUG

MINEYMQN Tetxos 4o, Topos 50, OkTWwPpIos - AekéuBpios 1992

Twv eménAlakwy KUTTc'lpqu58 guvTehoUV OTNnV eAaxi-
oTomoinon Tng BAARng amo Tnv empBpaduvopevn KUT-
TapoTo&IKOTNTA TTOU nipokaAei To H,0,.

Eivar mpodavég OTI N Sieukpivnon Tng akpifoug
CUPHETOXNG EVOG €KAOTOU amé Toug MpoavapepBEvTES
unxaviopoug aTnv Siadikacia TNG KUTTaporpoaTaaiag
PECW TOU UTTEPXEINIOHATOG TWV noAupopdoTUPAVWY/ -
LOVOTTUPAVWY €ival acadng kai mMéavwg €UTTEPIEXE! KAl
ahAeg epunveies. To oiyoupo cival OTI amaiTeiTal mepal-
TEPW €pPeuva yia Tn Siacadnvnaon Tou TIPOTATEUTIKOU
pOAOU TWV PAeyHOVWOWY KUTTAPWY kata Tn S1adika-
oia TNg pAeypovng.

Ta cupmepaouara mou MpoKUTTOUV and Td melpda-
pata mou Siegnxdnoav, névToTe pe TNV empuiagn Tng
in vitro umepamAoUoTeEUONG TWV ouvenkwv eivar:

1) H éxBeon TOU QVaTmveUoTIKOU COUCTHPATOS O€ O-
ZeibwTiKoUG TapayovTeg amno 1o mepIBarlov, Mupodo-
Tel TNV évapén oepdg AAUCISWTWY avTIOPAaceEwWV TIoU
OUVEXi{ouV Kal JETA TNV amopdkpuvon Tou madoyovou
aiTiou Kai odnyouv ge BAABN Twv emOnAlakwV KUTTa-
pWV Kal KaTd GUVEXEID Kal TOU avarnveuoTikoU emen-
Aiou.

2) O1 punxXaviopoi kuTTapoTogIkOTNTAG amd TOUg O-
ZeibwTIKOUG TTAPAYOVTES eival SuvaTov va avacTaAolv
pe TN xopnynon avTioeISWTIKWY HECWY, TTOU eival eite
ev{UPIKA oUOTAATA €iTE MapayovTeg mou 6pouV TTPOo-
GTaTEUTIKA 0TOUg TIBAvoUg aTOXOUG Spaong Twv ogel-
SWTIKWV PIgwV.

3) H mapouocia Twv $ayoKuTTapwy 0ToV TOTIO TNG
dAeypovig, ARV TNg AeiToupyiag Tng GayokuTTapw-
ong Tou €mMTEAOUY, Kai N omoia PECW TWV TTPWTEOAUTI-
kv ev{UpWV TIPOKAAEI 0TIy BAABn, egaodahilel
Kal Kamola mpooTagia oTa KUTTapa TOU avamveuoT-
koU emBnAiou Tng omoiag o UNXaVvIoHOG TTApapéver a-.
VTIKEIPEVO TIEPAITEPW EPEUVAS,.
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Cytotoxicity and cytoprotection of
respiratory epithelium after exposure to H, O,

A. RIGOPOULOU'?, REBECCA BASCOM', KAREN BROWN', P. BEHRAKIS®

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 ®'Cr. The oxidative factor was H,0, which was added to
the cells for 1 hour. The supernatant was absorbed and the %'Cr concentration was mea-
sured as an index of direct cytotoxicity. The cells were then incubated in an H,0, — free
culture media for 8 hours and measurement of the ®'Cr in the supernatant and in the cell
pellet was done to show delayed cytotoxicity. In an H,0, 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. < 0.005). Multipie washing of
the cells after aspiration of H,0, did not reduce cytotoxicity significantly, whereas the
addition of the enzyme catalase, as well as 1.10 phenanthroline reduced the delayed cy-
totoxicity considerably in comparison to controls (p. < 0.05) respectively. The addition of
neutrophils and monocytes in the cell culture significantly reduced the H,0, toxicity (p. <
0.005).

In conclusion the addition of H,0, 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 H,0, toxicity.

PNEUMON (1992) 4: 233-242

Introduction

The present study concerns the in vitro descrip-
tion of the cell toxicity mechanism which results
from the action of environmental oxidative factors
on the cells of the respiratory epithelium. The exper-
imental model is a cell culture of human respiratory

Key Words: — Oxygen free radicals,
— Cell culture, H,0, cytotoxicity,
— Antioxidants, Catalase, 1,10 phenanthroline,
— Neutrophils, Monocytes.

epithelium, which is used as a cytotoxicity target of
various oxidative factors. The aim of this study is to
examine the pathophysiological mechanisms
through which the various environmental factors
exert their cytotoxicity and in addition to study how
this toxic action could be halted.
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In 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 system1. The pro-
gress of these studies created a high priority need
for research at a cell level’ and for research into
how this damage could be prevented. It 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
epithelium”. 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 exfolliation>'’. 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 smoking6 or exposure to ozone’. Up to now
their role in inflammation'' was thought to be
through their participation in fagocytosis8, secretion
of proteolytic enzymes9 and oxidative radicals'’.
However, the exact ““damaging or beneficial” partic-
ipation in the whole process of inflammation has
not been fully elucated. In 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
from the action of oxygen free radicals on the respi-
ratory epithelium, in these experinﬁents we used
H,0, as a toxic oxidative agent, b) ways of halting
the oxygen free radical cytotoxicity, and finally c) to
further study and elucidate the role of the inflamma-
tory cells (neutrophils and monocytes) in the in-
flammation.

Material and Methods
MATERIALS

F-12-6X: Nutritional juice Ham’s (Gibco) enriched
with'®'®** insulin (2 pg/ml, Collaborative Re-
search), cholera toxin (10 ng/ml, 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 - antifungal Gibco (Pen-Strep-Fungizone,
1 ml/100 ml). :

OCM: Nutritional juice, CMRL 1066 (Gibco) en-
riched with'*'*; L-glutamine (2 mM, Gibco) hydro-
cortizone (0.1 pg/ml, Collaborative Research), bi-
carbonate (2 mg/L) and a combination of antibiotic-
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s-antifungal Gibco (Pen-Strep-Fungizone, 1 mi/100
ml).

FBS: Fetal bovine serum (Gibco), containing 20%
catalase (Sigma)-Gentamycin (Gibco)-Erythrocin B
(Sigma), 1,10 phenantroline (Sigma).

PAG: Pipes (0.76% Sigma) + Albumin (0.003%) +
d-Glucose (0.1%) + distilled H,0.

METHODS
1. a) Tissue sampling

The basic model of experiments described is hu-
man respiratory epithelium culture™'®®* The
source of these epithelial cells was tracheal micro-
segments from 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 °C 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 al'” and Lecher and Moira LaVeck'®. Trachea re-
mained at 4°C for 16-24 hours in 20ml of F-12-6X
solution with 0.1% pronase and gentamycin in a
concentration of 50 upg/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
collected in 20 ml F-12-6X solution with 20% FBS
and were centrifuged at 1200 rpm for 8 minutes at
21 °C. The supernatant was then discarded and the
remaining cells were again put into 20 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 flasks with
a density of 2-3 million cells/75 cm?. One week la-
ter the cells became confluent to the bottom of the
flask and were ready for passage to 24-well plates.
Removal procedure was as follows: Initially the cul-
ture fluid was discharged and the cells were ex-
posed to 0.1%. Trypsin solution - 1T 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 at
1000 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 10% 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. In 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 10 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
centrifuged 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. It was estimated that 10°-20° neutrophils were
isolated per 10 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 of 2 X
10°/ml of solution and incubated at 37°C for 1
hour'®. After incubation cells were centrifuged for 8
minutes at 1200 rpm and dropped to the bottom of
the test tube. The supernatant was very carefully
collected and stored at -20°C for future use.

3) Test of (57Cr) liberation as a marker of respiratory
epithelium cytotoxicity

This was performed according to the method of
Simon®. All reactionary agents used were first
heated to 37°C and then 0.25 ml ®'Cr (0.25 mCi/ml)
were diluted in 10 ml OCM. Then 200 ul (5 uCi) 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 37°C and following this were washed 4
times with CMRL which was used as a control (Fig.
2). After this °'Cr was counted in the supernatant
and OCM (1 ml/well) was counted in the cells,
which remained in incubation for a further 8 hours
after which the supernatant was drawn off and °'Cr
was again counted. NH,OH (1 ml/well) was added
in the cells which destroys the remaining cells. The
whole procedure of cell labelling with °'Cr cell expo-
sure to H,0, and the cytotoxicity/cytoprotection es-
timation are shown diagramatically in Fig. 1.

4. Cytoprotection tests for epithelial cells

A. MECHANICAL: After the suction of H,0, the
cells are washed 3 times with OCM solution (1
ml/well), to measure any residual H,0, in delayed
cytotoxicity of epithelial cells. Cytotoxicity was esti-
mated by the ®'Cr method (n =5).

B. ENZYMATIC: In monolayer epithelial cell cul-
ture H,0, was added in concentrations of 1-100 ml
and incubated for 1 hour. The enzyme catalase was
added in a final concentration of 1200 1.U/ml either
during the incubation with H,0, suction or during
the 8 hour incubation. Cytotoxicity inhibition mea-
surement was done by the ®'Cr method.

C. NON ENZYMATIC: The exploration of participa-
tion of Fenton reaction (OH: creation with metal as a
catalyst) in cytotoxicity from H,0, was achieved by
adding 1,10 phenanthroline in a concentration of
0.4 mM. Cytotoxicity/cytoprotection were again
checked with the °'Cr liberation method (n=4).

5. Effect of neutrophil/monocyte supernatant in cy-
totoxicity from H,0,

The cells were exposed to 3 mM H,0, as already
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METHODS: Cytotoxicity assay

Label HTE with >'Cr
5 nCi/200 pl Medium 2/well

Incubate 307, 37°C

Wash X4 with Medium 3, 1ml/well

51
to remove extracellular Cr

Medium 2 Hydrogen peroxide
+ catalase or phenanthroline

Incubate 1 hour, 37°C % ACUTE TOXICITY:

A 4

Aspirate: "SUP 1H" SUP 1H
/ SUP 1H + SUP8H + RESIDUAL
A 4
Medium 2 Catalase PMN or MONO-derived
supernatant

Incubate 8 hours, 37°C

v

Aspirate: "SUP 8H" % LATENT TOXICITY:

v SUP1H + SUP 8H
Add 1ml 1M NH4OH

Incubate 30 minutes

SUP 1H + SUP8H + SUP RESIDUAL
A\ 4

Aspirate: "RESIDUAL"

Fig. 1: Schematic representation of the experimental procedure of the cell culture exposure to H,0,and 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.
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described, for 1 hour at 37°C. H,0, was then aspi-
rated and °'Cr counted in a y-counter. The cells
were then incubated for 8 hours at 37°C after ad-
ding the neutrophil/monocyte supernatant or OCM
solution which was used as a control. Cytotoxicity/-
Cytoprotection were estimated again by counting
*'Cr in the cell supernatant aspirated after 8 hours
and simultaneous counting of *'Cr which was liber-
ated from the final cell lysis with NH,OH.

6. Statistical Analysis

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 H,0, leads to direct cell
damage which in known as direct cytotoxicity and
is measured by direct °'Cr concentration in the
drawn of supernatant after incubating the cells with
H,0, for 1 hour. In figure 2 the curve of dose (mM
H,0,) - results (% specific cytotoxicity) after expos-
ing the cells to H,0, is shown. The same figure also

1 Acute, 1 hour

@® Latent, 1+8 hours

100 H

-

% 80 A
§ 60 A
540 A
2 20 -
20 -
;\2 _20 T

0 01 03 1.0 3.0 10.0
Hydrogen Peroxide Dose (mM)

Fig. 2: Dose-response curve from cell exposure to H,0,. Re-
sults are expressed as both direct (after 1 hour) or delayed (af-
ter 8 hours from H,0, removal) cytotoxicity.
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shows the same curve 8 hours after removing H,0,
and incubating the cells only in culture medium. It is
shown that cell destruction continues after H,0,
removal and this is known as delayed cytotoxicity
(n=b). Figure 3 shows the time (h) - result (% specific
cytotoxicity) curve after H,0, removal. Epithelial
cells labelled with °'Cr were incubated with 3 mM
H,0, for 1 hour. The H,0, was then removed and
the cells incubated with nutritional media free of
H,0,, for the time intervals shown in the figure.
There were four experiments for each time interval.

80 -
60 1
40 -
20 -
O_.

L L L B

0 4 8 12

Qpeg petd v endoon pe
H,0,

% Eidikny xvttapotofikdtnta
m

Fig. 3: Time-response curve of epithelial cell exposure to
H,0,. Cytotoxicity is measured at time intervals, after H,0,
removal, as shown in the diagram.

B) CYTOPROTECTION TESTS

MECHANICAL: Curve 4 shows the effect of multi-
ple cell washing on H,0, cytotoxicity. After incubat-
ing the cells for one hour with 3 mM of H,0, the lat-
ter is sucked and the cells are washed with H,0,
free solution. The cells are then incubated for 8
hours and cytotoxicity is measured by the *'Cr me-
thod. Cells labelled with *'Cr, exposed to H,0, 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 H,0O,. Epithelial cells labelled with
*'Cr were incubated with H,0, in concentrations of
1-10 mM for 1 hour. Cells exposed only to OCM
were used as controls. The exposure of cells to both
catalase and H,0, blocked delayed cytotoxicity
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—@— wash X3
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100
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% SPECIFIC CYTOXICITY
(=)
o
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Fig. 4: Effect of cell multiple washing after HyO, removal, on
delayed H,0, toxicity.

- no catalase
@ co-inc. catalase,

E} post catalase, 12
80

>

a ]

O 60 A

>O< J

= 40 -
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; J

O 20 A

= |

0 B ‘

OCM 1mM 3mM 10mM

H,0, concentration

Fig. 5: Effect of enzyme catalase from H,0, delayed cytotoxic-
ity. The diagram shows the cytotoxicity results: a) without
catalase, b) incubation with H,0, and catalase (co-inc.) and c)
catalase addition after removing H,0; (post-inc.).

(ANOVA, P < 0.001, n = 6). Catalase addition after
removing H,0, 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-
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Fig. 6: Effect of 1,10 phenanthroline addition to cell culture
on delayed H,0, cytotoxicity.

10mM

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 H,0, (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
5¢r were exposed to 3 mM H,0, for 1 hour. The
H,0, 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 H,0, (P < 0.005).
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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INCUBATIONS:
1 hour / 8 hours

H,0, / PMN sup
Medium / PMN sup
H,0, / MONO sup
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Medium / MONO sup
H,0, / Medium 0
Medium / Medium

L

1 1 |
20 40 60 80

% CYTOTOXICITY

Fig. 7: Alteration of H,0, delayed cytotoxitity from inflammatory cell supernatant addition in the cell culture.

NONO sup: monocyte supernatant
PMN sup: polymorph supernatant.

damage, such as respiratory fibrosis, emphysema,
chronic bronchitis and cancer'®'9292",

Ozone (Oy), nitrogen dioxide (NO,), sulphur dioxide
(SO,), 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 LeVeck'* " 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 found'??°. Culture cells were exposed to
H,0,, which acted as an oxidative factor, for 1 hour.
t is of particular importance that cell destruction
continued after H,0, removal and multiple cell
washing, and reached a peak after 8 hours. The ob-
servations of Johnson and Ward on rats were sim-

ilar. All these observations lead to the conclusion
that epithelial cells are not able to metabolise H,0,,
even after its removal, despite the fact that epithe-
lial cells possess antioxidative defence mecha-
nisms®*. This fact also strengthens the hypothesis
that H,0, action on the cells is direct, but triggers a
reaction cascade with intermediate products; toxic
radicals such as OH' or 0,°"%m, which result in
cell destruction. The exact mechanism of H,0, toxic
action is still unclear, but it is most probably a mul-
tiple action on cell membrane lipids, cytoplasmatic
organelles and nuclear DNA. It is known that H,0,
is able to react with metals, such as Fe and through
the Fenton reaction to create toxic radical OH-%%. It is
possible that this extremely powerful radical can
cause cellular destruction and DNA damage35'36’37.
The addition of 1,10 phenanthroline to cell culture is
based on the hypothesis that H,O, 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 1,10 phenanthro-
line which blocks Fe and does not permit its partici-
pation in Fenton's reactions®**°, The observation
that the addition of 1,10 phenenthroline significant-
ly reduces the H,0, 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-
searchers®®* The participation of other reactions in
cell destruction, such as membrane lysis because of
lipid 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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lipids*>**.

The most important observation from our study is
that the inflammatory cells (neutrophils, monocytes)
supernatant had a protective action against H,0, 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 factors*®**%. 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 radicals®’*%*°, Polymorphs are known
to be the main inflammatory cells possessing pro-
teolytic enzymes8'48‘49 and mechanisms producing
toxic, oxygen free radicals®, through which they ex-
ert the phagocytosis function and also participate in
the inflammation processmm. It 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-
tion mechanisms**?. Similar observations have
been made as far as red blood cells are con-
cerned*®*®*.

The explanation of the cytoprotection mechanism
which is produced from the polymorph/monocyte
supernatant action, includes many versions con-
nected with possible mechanisms concerning H,0,
cytotoxicity. If 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 glutathione34, halts the pro-
gress of cell membrane lipid oxidation. If the dam-
age concerns the cell nucleus (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 from polymorph supernatant, which
probably plays a role in the conservation of ion bal-
ance through cell membranes which results in cell
viability despite cell membrane damage. A similar
mechanism has been detected in red blood cells®’.
Finally, red blood cell lysis liberates oxidant en-
zymes which are contained within**~*" and which in
collaboration with the already existing antioxidant
mechanisms in epithelial cells®®, contribute to dam-
age minimisation from delayed H,0, cytotoxicity.

In 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) Inflammatory 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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€u6uxo ap8po:

o special article

Averrapkeia Tou avaoTtoAéa tng aAgpa-1 mpwreaong
(aT1-Pl averrapkeia)

LA, A\YXPOZ

MNEPINHYH

H avendpkeia Tou avaoToAéa Tng AAdal mpwTtedong (al-PD) eival pia KAnpovouikn
Siatapaxn, Tou xapakTnpifetal amd mMoAU XaunAn cuykévTpwaon Tou eviUPOU GTOV 0O,
OTWG €MioNg Kal amo XapunAn avrimpwrteoAuTikn SpacTtnpiotnta. H karaotaon autn
ouvodeUeTal amo oikoyevn eminTwon Xpoviag AmodpakTikng Nooou Twv MNveupovwy
(XAN) ka1 Eppuonparog.

H Siatapaxn tou al-Pl mepiypdaderal mpwta 1o 1963 amd toug Laurell kai Eriksson”.
To 1964 o Eriksson €&ei§e 10 cuoxeTiouo Tng pe 1o Mveupoviko Ep¢~00npa3. Eme1dn
oTig SU0o TponyoUpeveg epyacieg eixe HeheTnBei n MpwTeOAUTIKN SPACTNPIOTNTA TNG
Opuyivng mavw oto KAacua Twv al-odaipivwv, o avacToAéag €yive yWwaoToG oav dAda-
1 avTiBpuwivn. ZTNV MPAYUATIKOTNTA N OUCIA AUTR AavacTEAel TN Spdon piag mAeiadag
TPWTEOAUTIKWY €VCUMWY Kdl YIad TO AOYO auTO €ivadl CWOTOTEPOG O Opog «aApal ava-
oToAéag mpwTedong (al1-PD)».

2nuepa mepiocoTepa amo 75 aAAnAia éxouv avakaAudBei kai TagivounBei. O1 Tumor Z
kai «<NULL» kaTtd kUp1o Adyo cuvodeUovTadl amd eAATTWON Kdl Armoucia avTioTolXda Tou
al1-Pl oTig CUYKEVTPWOEIG TOU OPOU KAl CUOXETICovVTal NeE MPpWIKN Kal Bapeia epdavion
TIVEUNOVIKOU €UPUOHUATOG.

MNMoAAég BepameuTikég MPOOoTTAOEIEG €XOUV YiVEI JE OTOXO TNV ATTOKATACTACN N TNV
avaoToAn Tou epdpuonuatog. O1 ouyxpoveg Taoe€lg adpopoUv oTnV Bepareia umokaTd-
oTaong pe avBpwmeio N avacuvdeduacuévo al-Pl, xopnyouuevo evéodpAefBiwg n ue
aepoloA. Méxpl onuepa, map’ oAo mou apdpoTepeg ol pEBoSoI Xopnynoewg amokabi-
OTOUV O€ IKAVOTIOINTIKA €MITESA TIg OUYKeEVTpwOoelg Tou al-Pl Tdco oTtov opo 600 kal
oT10 BpoyxokuweAidiko ékmAupa, Sdev éxel amodeixBei av pecompoBOeopa Kl HAKPO-
MPOBETPU EXOUV EUEPYETIKA ATTOTEAETHATA.

MNEYMOQN (1992) 4: 243-249

levikég MAnpodopieg ev{UPoU OTOV 0pd, OTTWG ETONG KAl Ao XAPNAR avTi-

mpwTeoAuTIKA SpaocTnpidTnTa. H KaTdoTAGN AUTA CU-

H avendpkeia Tou avaoTtoAéa tng AAdal mpwTed- vodeUeTal amd oikoyevn eminTwon Xpoviag Anodpa-

ong (a1-PD) eivai pia kAnpovouik Siatapaxn, mou kTikng Nooou Twv Mveupovwy (XAl) kai Eupuonua-
xapakTnpieTal amd TMoAU XaunAn CUYKEVTPWON TOUu TOSW.

NEEeig kAeldid:
AAda-1 mpwTedion, avenapkeid, MVEULOVIKO epduonua * Noookopeio Noonudatwv Owpakog, N.A. EAAGSoG.
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H &iatapaxn tou al-Pl mepiypadTtnke mpwrta TO
1963 armo Toug Laurell kai Eriksson®. To 1964 o Erik-
sson €&€1ge To CUGKETIOUO TNG e To MNveupovikod Epug -
cr]po3. Emeién oT1ig SUo mponyoUueveg epyaadieg eixe
peAeTnBei N MpwTEOAUTIKA SPAcTNPIOTNTA TNG TPUWI-
vng Mavw 0To KAdopa Twv al-odaipivwy, 0 avacToA-
€ag €yive yvwoTog cav aAda-1 avTiTpuyivn. ZTnv
TPAYUATIKOTATA N oudia AuTh avaoTéAel Tn &pdaon
piag mAeiadag mpwTeoAUTIKWY eviUPWY Kal yia To Adyo
auTo €ival cwoTOTEPOG 0 OPog «dAda-1 avaoToAéag
TPpWTEAONG (a1-PI)>>1'4. 2710 Keipevo auTd Ba avadeé-
petai oav al-Pl kai n avendpkeia cav al-Pl avenap-
Kela.

O ¢puocioloyikog poAog Tou al-Pl

O al-Pl mepiypadtnke mpwra amd Tov Schultze kai
guv. gav aAdal —3,5—v)\UKonpre'i'6n9. To popiako Ba-
pog auTng TNG YAukompwTeidng eivar 52kd kal cuvioTa
pia amAn moAumenTidikn aAucida 394 aupivofeéwv xw-
pig evdiapeogoug 816elikolg Seapols, n omoia TMPWTi-
OTWG CUVTIBETAI OTO ATAP KAl SEUTEPEUOVTWS ATTO Ta
povokuTTapa ¢payokutrapa'’. To 90% TNG avTITpow-
TEOAUTIKAG SpacTnpIoTNTAG GTOV 0pO OXETIeTAl UE TO
kKAdopa Twv al-ogpaipivwv kai povo 1o 10% pe 1o KAG-
opa TwV a2®. $1o MAGopa Tou avBpwrou avixvelovTal
TOUAGXIOTOV 6 TpwTeiveg mou Spouv oav avTImpwTed-
oeg. "OAeg padi ouvioTouv To 10% mepinou TnG cuvo-
AIKAG MpWTEIVNG TOU ﬂ)\dO}JGTOQBO. O emkpartwv €ival o
al-Pl pe ouykevipwoelg ato mAdcupa mepinou 200
mg/dl (212 + 32) oe ¢duoiohoyikd aropa, 60-199
mg/d| o€ TEPIMTWOEIG PEPIKAG AVETIAPKEIAG, KAl HIKPO-
Tepeg amo 60 mg/dl oe Bapeid avendeE|05. 20pdwva
M€ HEAETEG, OTIG OTIOIEG XPNOIUOTIOINONKAV TIEPICOOTE-
po akpiBeig peBodoI, mMOTEUETAI ONEPA OTI I OUYKE-
vTpwon oTo nAdopa eival 136 = 17.6 mg/dl, avri
Twv 200 mg/dl (212 + 32), mou eixav avadepBei ap-
x||<d7. O al1-Pl avixveUeTal kai oTo BpoyXoKUWEAISIKO
EKMTAULA TWV QUCIOAOYIKWV OTOIJLUVm. AvaoToAeig
TTPWTEATEIG HE TTAPOUOIES I810TNTES €ival MAPOVTES OTO
mAaopa Siaddpwy Jwwv PeTagl Twy omoiwv Kal men-
Kol, IVSIKa xo1pidia, Booeid, KOUVEAIa Kal apoupaiol.

H avixveuon Tou al-Pl emtuyxaveralr 1600 pe Tov
noooTIkO Tpoadiopiopd Tou al-Pl oto mAdoua pe a-
vooodidyuon, 600 Kai Pe TN PETPNON TNG AVACTAATI-
kig kavotnTag . Emeidn o al-Pl eivar Suvatdv va
adpavortoleital Xwpig va aAAalel Ta avoooAoyika Tou
XapakTnpioTika, n SeUTepn pEBoSOG eival o akpi-
Br']g1. H avaoTtaATtikn ikavotnta tou al-Pl yia tnv
Bpuwyivn eival mavw and 0.85 povadeg yia duacioloyi-
k@ dropa, 0.4-085 yia evSidueceg KataoTaoerg, Kai
katw anod 0.4 yia opoluywTeg pe Bapeid avemnapkela.
EE aitiag Tng MoAU kaAd emiBeBaiwpévng emkaluyng,

TINEYMQN Teuxos 4o, Topos 506, OkTwPpios - AekéuBprog 1992

1S1aiTepa PeTagU TNG MPWTNG Kat TNg SeUTepPng opadag,
€ival avaykaiog o GaivoTutikog MPoadiopioudg Tou
TTPWTEOAUTIKOU avaoTOAEQ, TOUAAYXIOTOV yid TNV ava-
yvwpion Twv ETEpOCUY(UTGJVB'1O’12'13.

O1 MpwTEOAUTIKOI AVAOTOAEIG €XOUV HIA KAVOVIOTIKN
Aeitoupyia petagu mAgewg kar IviIGOAUCNG Kal TG are-
AeuBépwong Twv Kivacgwv. Mia ikavoromTik moodTn-
Ta TpéEmel va ameAeuBepwveTal amo Ta NATOKUTTAPA
yla va oudeTepotioloUvTal Ta KukAodopoUvTa MpwTe-
oAuTIKG éviupa Kal €Tol va TpoAauBaveral n ioTIKN
KGTGOTpoq)r']1. O al-Pl avtiépa katda Tnv ofeia ¢paon
Kai paivetal 0TI TAiel oNUAVTIKO POAO O€ KATAGTATEIS
PAeypovig Adyw TNg UWNARG CUYKEVTPWORS TOU OTOV
€EWKUTTAPIO XWPO, OTIOU eAeUBepwVOVTAl KUTTAPIKES
TPWTEATEG Gav CUVETeId BavATOU f ATTOKOKKIWOEWS
TWv KOKKIOKUTpowV7.

H ouykévtpwan Tou al-Pl aTtov opo éxel Seixbei va
augavel peTeyxelpnTIKA, OTN SIAPKEID TNG €YKUPOOU-
vng, UOTEpa amd XOpnynaon oloTpoyovwy, oTn Sidpkeia
Aotpoyovwy kar un Aoigoyovwy dAeyuovwy, UoTepa
and ocoBapd eykavparta, 0oTepa amd evoodAERIO avTi-
TUDIKO epBoAlaopd kal TEAOG To KATVIOUA Kal N €kOe-
on o€ UYnNAEG CUYKEVTPWOEIG OKOVNG AVUWPWVOUV ETTi-
ong 1o eninedo ouykévTpwaong Tou al-Pl oTov opd. Ze
OA€g TIG TTPONYOULEVEG KATAOTACEIG Of €TEPOJUYWTES
pmopoUV va mAnoIagouv Ta €minmeda Twv GuaioAoyi-
KWV TIHWV Kai oi opoluywTeg Ta evoidueaa.

2Ta MpwTeoAuTIKA évlupa, n SpacTnPIOTNTA TWV O-
moiwv avacTéAAeTal amno Tov al-Pl, mepihapBavovTal ry
TaykpearTikn Opuwivn, xupoBpuwivn, elaoctaon
Kal KoOAAayovaon Twv KOKKIOKUTTApwyY, KoOAAayova-
on S€PUATOG KAl TPWTEACES SIAPOPWY HIKPOOPYAVI-
opwv. Emiong éxel avixveuBei Bpadeia avTidpaon Tou
al-Pl oxetixka pe Tnv 6pdon Twv evlUuwv mAaopivn,
Bpoufivn kai Ka)\)\lkpei'vn7.

lFevetikég mapaAAayég Tou a1-Pl

To yovidio Tou a1-Pl eivai moAU moAupopdikd kar 70
napalAayég éxouv neplypatpei”. O a1-Pl xapakTnpi-
Cetal amd Tov avaoToAéa mpwrtedong (PD), mou Bpi-
OKETAlI OTO XPWHOCWHA 14°. 0 TPOTIOG KANPOVOUIKAG
petaBifaong dev eival SuvaTtov va epunveuBei otn Ba-
on evog UTTOAOITIOUEVOU Kal €VOG EMKPATOUVTOG YOVI-
Siou, 61611 Ta emineda Tou al-Pl yia Toug dpuaioloyi-
koUg eivar 100%, yia Toug eTepoluywTeg N dopeig 60%
Kal yia Toug opoluywTeg 20%. AuTh n kartavour eivai
oupBarn pe TNV Bewpia PIAg AUTOCWHPATIKNAG UTTOAOI-
mopévng S1aTapaxng He 2 CUPPETEXOVTA yovidia, €K
Twv omoiwv To éva guuBdaAAel kata 50% kai To aAAo
yia to 10% mepimou Tng cuykévrpwong Tou al-Pl.
2Updwva pe Tn Bewpia auTn, droua pe Bapeld ave-
napkeia éxouv 2 yovidia tou 10% (opoluywTeg), apa
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Hia ouvoAikr) ouykévtpwon 10 + 10 = 20%* atopa pe
evSolidueon avendapkela éva yovidio 50% kai éva 10%
(eTepoluywTeg), apa pia cuvoAiki cuykévtpwon 10 +
50 = 60%" 1€hog, Ta puaioloyikd atopa puaioAoyikd
atopa 2 yovidia 50% (opoluywTeg Ye To «KaAd yovi-
S10»), apa éxouv ouykévtpwaon 50 + 50 = 100% Tou
al1-Pl otov opé”g.

H ovopartoAoyia yia Tov ¢paivotumo tou «Pl guoTh-
HATOG» XPNOIMOTIOIEl YPAPUATA YIA TOV TTPOCTSIOPIoHO
SexwpioTwy TUTWY. Ta ypauuara apxika emAéxBnkav
€701 WOTe va avTavakAoUv Tnv nAekTpodopnTIKA KIvA-
TikotTnTa: F = fast (taxt), M = medium (péoo), S =
slow (apyo), Z = umép Bpadu.

O ¢aivéTumog piM AVEUPIOKETAI O€ TTOCOOTO Peya-
AUTepo Tou 90% Tou mAnBuopou?. EidikoTepa, éxel
Bpebei oe mavw amd To 90% Tou MAnBuopoU oTto " Oo-
Ao kai oTo Zaivr Aouig, 88.4% otnv moMiteia Tng N.
Yopkng, 86.5% otn B. Iphavéia, 87% oTo MovTpe-
aA??2B28 g ¢aivotuniog Pi otnv opdluyo kara-
otaon M cuoxeTiCetal pe duacioloyikd MPoadSIOPIoHO
Tou al-Pl.

"Exouv BpeBei kai aAAa aAAnAia kal ovopdoTnkav
oav Pi®, Pi', Pi', Pi*, Pi", PiZ. "OAa eivai moAd oma-
via, T600 aTov opdfuyo, 600 kal aTtov €Tepdluyo TUTIO.
271G MEPICOOTEPES SNUOTIEUNEVEG TEIPEG OI KUPIOTEPEG
napaAAayég mpwTteaowv eivar or MS, MZ, FM, IM,
SS, SZ, kai ZZ keipevopeveg amd 6 éwg 0.1% Tou
n)\neuopob1'7'22'24. KoivoTepo eival To ahAAnAio S pe 3-
4% kai 70 Z pe 1-2% otov mAnBuopd Tng Eupwrng kai
Twv H.M.A%%

22 v Y v
Pi"® paivoTumog kai Mveupovikn vooog

O ¢aivoTumog Pi’ €xel pia TOAUTIENTISIKT KAPSIA
TTapoOPOoIa PE EKEIVN TOU Pi¥, aAAa UTTAPXEl AVETTAPKEIQ
Tou udatoavBpakikoU OToIXeiou Tou OlaAIkoU O-
Eéwg46'47 KQl N amékpion TNG «UMAOKAPETAl» OTO NITATO-
KUTTOpO47'20. H avwpaAia, n omoia oényei atov paivo-
Turo Pi% eival petaAAadn atn Béon 342 pe avTikaTa-
oTaon Tou yAoutapivikoU 0&€og pe Auaivn. TeAika n
mapaywyn Kai n avaoTaATIKR AMOTEAEGUATIKOTATA TNS
Z-npwTeivng Sev ennpedaderal, ekeivo mou ennpealetal
€ival n €KKPIOTN TNg MPwTeivng amé Ta NMAaTokUT-
Tapa oto mAaopa’®. Eivar Suvatov va avixveuBei oe
nraTikég Bloyieg cav PAS-Betikad odaipikd éykAeioTa
MECQ OTO KUTTAPOTTAQOUA TWV NTATOKUTTApPwWY. H xn-
MIKM avaAuon amokaAUTTel TTavTeAR anoudia Tou oida-
AikoU oEéog49.

MeTd TIg epyacieg Tou Mittman® kai Tou Feger-
hol®', o1 otoieg €Seigav xaunAd eminmeda avTiBpuyivng
0€ MooooTo mavw amd To 10% Twv MPoepXouévwy amod
N BOpela, kevTpikn kal SuTikA Eupwrn, evw 6Aol ol |-
TaAIKAG KaTaywyng eixav ¢puaioloyikd al-Pl kar uovo
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10 2% Twv EBpaiwv, Twv Megikavikig mpoéheuang kal
Twv Matpwv mapoucialav averndapkela, moTeleTal OTI
10 aBoAoyikd yovidio mpoépxeTal anod Tn Bopeia kai
kevTpikr Eupwrn. AuTi n undBeon umooTnpiletar Kal
He Sedouéva dAAwyY epyaaiwv oTo Taivt AoUig kal TV
K(:t)\nq)(')pvmxzz's2

O ¢aivoTumog pi% ouxva cuvoSeleTal amd MPWIUN
avanTtugn Bapéwg mveupovikoU eupuonuaTos. Autodg o
$aIvoTUTIOG €TTioNG CUVOSEUETal amd emimeda CuUyKE-
vTpwaong Tou al-Pl oTtov opd xaunAdtepa Tou 20%, 6-
Mwg €MioNng amo PeIWMEVN avTIMPWTEOAUTIKY SpaaTn-
pIdTNTA O€ MapopoIa emineda’®. "Exel avixveuBei oe
pia amd kae 1000 pe 5000 yevvioeig Lovtwv’’ 28, Se
acBeveig pe KAIVIKA Sieyvwopévo epduonua avayvuw-
pietal oe moooaTd 1 pe 10% kal oe onuavTiké uPnAd-
TEPO MOCOOTO O€ aoBeveig KATW Twv 45 €Twy, N akTi-
voypagia Bwpakog Twv omoiwv Mapoucialel kKatavour
NG vooou oTig Bdoeig Tou nve0u0v025'29'30'32. 01 Pi¥*
opoluywTeg éxouv mBavoTtnTa 50 g 80% va avarmTy-
§ouv mveupovikd epdplonua avaroya pe Siapopeg ep-
vaoieg33'34.

H ouppeToxn Tou kamviopartog oTny emdeivwon Tng
KataoTaong eival moAU kaAd Bepehiwpévn pe apkeTég
epyacies. H avenapkeia Tou al-Pl cuvodeudpevn amnd
KAMVIoUa pEPVEl TO ATOPO OTO yIATPO HE CUUTITWHA-
ToAoyia duomvoiag kai evéeigeig amdoppagng Twy aepa-
YWYWv 0TNV TpiTN Kal TETapTn SekaeTia Tng Jwihg, evw
Ol YN KamvioTES €ival SuvaTtov va un {NTHOOUV 1aTPIKA
Bonbeia akdbun kai otnv &kTn Sekaetia Tng Jwig
Toug35'36'37'38. 2e Sedopéva amd Tn Zoundia kai Tig
H.M.A. aupoTepol avdpeg kal yuvaikes pe avenapkeid
al-Pl eixav onuavtika peiwpévo mpoodokiyo empPiw-
OEWG OUYKPITIKA PE TOUG N KGHVloTé§39'4O. 2e 39 ap-
PWOTOUG HE Pi* n etiola ékntwon Tou FEV, Arav 317
ml oToug kanvioTég kalr 89 ml oToug N KanvioTE.

Yriapyouv evSeigelg 0TI eKTOG amo TO KATVIOWA Kal
aAloi mapayovTeg, ol omoiol oxetilovTal pe Tn pUTAv-
on Tou mepIBalAovTog, Tai{ouv éva oucIacTIkG POAO
OTNV TIPWIMN €PPAavion €euPuUORUATOS CTOUS aAppwI-
OTOUG QUTOUG . Z€ pia PEAETN o€ TaISIA pE paIvOTU-
moug Pi, ZZ kar MZ ouvéualopevn pe Bapeia kai pé-
TPl avenapkeia avrioToixa, Sev BpéBnke onuavrikn
EKTITWOT TNG OUVOAIKNAG TIVEUUOVIKNAG )\E|Toupyiag28. 2e
avTiBeon pe Ta MpoavadePOUEVA UTTAPXOUV AAAES €p-
yaoieg, o1 omoieg avadépouv eudavion MPoOXwWPNHEVNS
vOOOU O€ un anVlOTég43 kai o€ maidia*,

MaBoAoyoavaTopika 1o eppuonua eivar mavAoPiw-
6€g kar auvRBws, ahAd OxI TavToTe, evTomileTal 0Toug
KATW )\oBoUg45. 2mvenpoypadnuarta  aipaTwoEwS
TIVEUUOVWY avadeikvUouv TIG TIPWIKES EUTTAOKEG TWV
Mveupovwy va emoupBaivouv oTig Baceig Tou mvedpo-
vog. Autd Bpioketal o€ avtiBeon pe Tnv kaTtavoun mou
napatnpeital oe Pi"™ anoppakTikoug acBeveig, Twv
omoiwv ouvnBéoTepa emmnpedalovTal o1 avw )\oBoi4A
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>€ uia oxeTika mpoodatn épeuva 120 acBevwv pe
al-Pl avemapkeia kar paivoTumo Pi** kai oe CUPTTTW-
patoAoyia eugpuonuartog, 119 nrav Kaukaoiag puAng
kar 1 MauUpog, 67 avdpeg kai 33 yuvaikeg, géan nAikia
45 + 9 pe eUpog 16-71, 7% un kanvioTég, 13% ka-
mvioTég kal 80% mpwnv KanvioTéS. |oTopiko €I0BOARG
Suonvoiag peta&l Tou 25 kai Tou 40 €Toug nAikiag, a-
KTivoypadia Bwpakog kar omvOnpoypadnua aepi-
opoU aiyatwong mapouacialav Tumka BAdBeg oTo ka-
TWTEPO Tveupoviko medio, FEV, kai DLCO épapaTtika
MEIWMPEVES KAl Pe TTOAU TaxUTepoug pubuoUg eTnoIag
eknTwong, TeAikd pe mBavoTnTa emBiwong ota 60 xpod-
via poévo 16% évavti Tou 85% yia Ta pucioloyikd a-
Topa®®.

MeAéTeg o€ AOUUMTWHPATIKA ATOMA PE Bapeld ouve-
napkela Tou al-Pl avédeifav anwAeia Tng €AACTIKAG
mieong emavadopdag TwV TIVEUUOVWY KAl AVAKATAVO)
NG PONgG aipartog, n omoia xapakTnpieTal amod amw-
A€la TG dUCIoAOYIKAG KAINAKWONG TNG AludTWOoNG armo
TIG KOPUDES TPOG Tig Bacelg. 2To oTAdIO AUTO oI aoBe-
veig SuvaTov va epdavifouv unepSidTacn Xwpig evoei-
Eeig anmodpaing Twv aepodopwy odwv, TOUAAXIGTOV O-
WG METPIETAI E TIG OUVNBEIg ueeééoug42’53'54.

Mveupovikoi vooor cuvdualdopeveg pe dAAoug
daivoTumoug

H oxetika peyain ouxvotng (2-3%) etepoluywTwyv
pi"* oToug AeukouUg Twv H.M.A., mpoogeAkUel To ev-
Slapépov Twv €MATRUOVWY yia SUVATOTNTA CUCXETI-
ong pe TNV ouxvoTnTa emintwong Tng XAl Zupowva
ue Siadopeg epyaaieg Sev daivetal va undpxel Kamoia
OUOXETION PeTASU Tou paivoTtunou MZ kai Tng XATI,
nmap’ O0Ao mou oe pia epyacia pe eTepoluywTteg MZ,
OUYYEVEIG YVWOTWV OpoluywTwy Pi%%, SnuioupynBn-
KAV UTTOVOIEG yia uwnAoTepo Kivéuvo g€ oUyKpion LeE
10 Seiypa eréyxou® .

H ouykévtpwon Ttou al-Pl otov 0pd Tou aipartog o€
aropa pe oaivotumo SZ eival 40-105 mg/dl kai ekei-
vwy pe SS 105-140 mg/dl. O1 ouykevTPpWOEIG AUTEG,
mou Bpiokovtal evSidueoga ekeivwyv Twv opoluywTwyv
Z7 ka1 TiIg ducioAoyikég, mBavoAoyoUv peyaAUTeEPO
Kivduvo vOOonong oe oxéon pe Ta GpuaioAoyikd atoud.
"Opwg auto Sdev oupBaivel mpaypaTikd. oAU eAaxi-
OTeG TEPITITWOEIG voonong SZ éxouv meplypadei kai
kappia 8S. H €€nynon mbavov va Bpioketal ato 0TI 0
Z tunog Tou al-Pl umoAeineTal oTnv mpooTacia Twv
TMVEUPOVWY amo TNV eAaoTdon Twv oudeTepodilwy yia
2 AOyoug: TIOOOTIKWS UTAPXEl EAATTWUEVN OUYKE-
vTpwon al-Pl kal moIoTIKWG éxel PEIWPEVN AVAOTAATI-
kn SpacTnpIdoTNTa O OX€on HWe Tov dpuaiooyiko M.
AvTiBeta n Aeitoupyikr dpacTnpidoTNTA TOou TUTIOU S
eival maparmAnaola Pe ekeivn Tou ducioAoyikou al-Pl
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KAl €TOl TApéXel KATIOIA TIPOOTACIA OTOUG TIVEUMOVI-
Koug IOTOL'JQW.

"AMNAeg yeveTikég mapaAAayég Tou al-Pl, dnwg PI-
Mmalton kai PI-Mduatrte, civai moAU onavieg. O8n-
yoUV O€ avemapkelad HECW TNG PN PUCIOAOYIKAG EKKPI-
oewg Tou al-Pl and ta nmatokUTTAPA, OTWG OTNV TTE-
pimtwon Tou Pl-Z. AugOTepeg o1 TEPIMTWOEIG TTAPOU-
o1alouv emineda pikpoTepa Tou 20% Twv duacioloyi-
kav®,

"Evag aAAhog mpoBAnuatikdg paivoturog al-Pl eival
o «Null». ZTnv mepinTwon auth Sev daiveTal va umap-
X€l TPOBANPaA TNV EKKPION TOU AvVACTOAEa amo To n-
maTokUTTAPOo, aAAd EAAelyYn TTapaywyng Tou. ZTIG TTe-
PIMTTWOEIG AUTEG TPakTIKA &ev avixveuovTal ixvn al-Pl.
O ¢daivoTutmog auTdg oxeTiCeTal pe BapUTaATo Kal MPW-
IMNG €10B0ARG Mveupoviko eppuonua. H Siapopd otnv
KAIvikn eikova Tou «Null» amo Tov ZZ ¢paivoTumo icwg
oQeiNeTal 0TO OTI 01 XapnAEg ouykevTpwaoelg Tou Pl-ZZ
TAPEXOUV KATIOIA XAMNAR TTPOOTACia OTOUG TIVEUUO-

8
VEG”.

Avenapkeila Tou al-Pl ka1 e§wnveupovikég evro-
mioelg

O Sharp kai ouvepydTeg 10 1968%° TPWTO! AVEYVW-
ploav- TNV OUOXETIoN HpeTagu avendpkelag Tou al-Pl
kal nmatorabeiwv. To ocUvépouo TMapoucialeTal Ku-
piwg o€ ouvuaouo e MpwTomabn XOAIKA Kippwon
KAl Xpovia evepyo nnaTiT|6056. loxupr cuoxéTion éxei
BpeBei peTtaglu avemapkelag Tou al-Pl kar nmatitidog
Twv veoyvwv. Emiong mavAoBiwdeg epdpUonua kai Kip-
pwaOn Tou ATATog €xouv Bpebei ouyxpovwg oe maidia
pe al-Pl avendeaaM.

2€ eVNAIKEG éxel mMapaTnpEnOei Kippwaon Tou AMATOG
o€ cuvSdUAONO HE TIVEUPOVIKO eJpUONUa Kal NUENUEVN
eMminTWOoN r]naTwpdva59'60’61. Ta amoteAéopata auta
OpWG Sev eival Yevikwg amodekTd. YIapxel avtiAoyog o
omoiog utoaTnpifel 0TI N oUyxpovn eugdavion eivai a-
AN ocUuTwon kal Sev amoTeAel aiTioAoyikn cj)(éor]56'62

OepameuTIKR AVTIMETWTTION TNG AVETIAPKEIAG TOU
al-Pl

"YoTepa amd TNV aiTIOAOYIK) GUGOXETION TNG AvVe-
napkelag Tou al-Pl kai Tng eudaviong mveupovikou
€PdUOAPATOG TTOAAEG BepameuTikéES TIPOCTIABEIEG Ka-
TaBARBNkav yia Tnv mpoAnyn f TNV avaoToAR TG €mi-
deivwong Tou. O1 mpoomaBeleg auTég Baoi{ovTouoav
oTn Aoyikn TNG Apaong Tou amoTeAéopartog, SnAadn Tou
€UPUONPATOG, PE TNV ATIOKATACTACN TNG AEITOUPYIKNAG
Slatapaxng, n omoia daiveral 0TI To MPokKaAei, SnAadn
ME AmoOKATACTACN OTOV O0PO TOU AipaTtog GuaioAoyi-
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KWV eMMESWY PUTIOAOYIKOU avaoToA&d.

O1 mpwTeg mpoondabeieg apopolicav TRV XopRyNnon
avaBoAikwy oTepoeldwy e oTOXO TNV auénon Twv -
mnédwv Tou al-Pl atov opd Twv macxdévrtwy. O mpo-
ondBeleg auTég Sev amodeixBnkav cxrrOTe)\eopaTlKég63.

H mapevrepikn xoprynon kekaBapuévou avBpw-
neiou al-Pl pe eBdopadiaieg 1 unviaieg eyxUaoeig, éxel
amnodeixBei OTI avuWwvel TNUAvTIKA Ta emimedd Tou TO-
0O OTOV 0pO, OMoU eMTUYXAvovTal emineda mavw amo
Tov Bewpolpevo oudd TMPodUAAENg Tou TVEUHOVIKOU
napeyxUpaTtog, o onoiog TomoBeTeitar ota 80 mg/dl
ME PETPAOEIG TOOO EUTIOPIKAG edaapuoyr']g63, 000 Kal
0TO BPOYXOKUWEAISIKO EKTTAUMA TwV naoxéVva64‘65.

Mpoéodara xopnyndnke pe aepoldA avBpuwreiog, O-
WG eriong kal avaouveeduopévog al-Pl pe amoTéle-
opa TNV onuavtikn avgnon Twv emmédwv Tou OTO
BpoyxokuweAidikd ékmAupa. H augnon éprace Tov
TEOTAPAKOVTATIAACIAOUO TWV €MMESWY O€ 4 WPEG HeE-
Ta TNV Xoprnynon aepoloA kai Tov mevranAaciacud 24
WPES pETd66'67.

O1 ouvioTwpeveg §00¢€ig eival 60 mg/kgr cwuatikoU
Bapoug e’ amaf eBSopadiaiwg, e evbodpAEBIa évyu-
on.

H Bepameia dev amookotei GpuoIkd va amokataoTh-
el TNV KAnpovopikn Siatapaxrn, aAAd amokaBioTw-
VTag TIG OuyKevTpwoelg Tou al-Pl ota ¢puaciohoyika e-
mineda oTo dipa i oTa Mveupuovia Twv Bapéws Taoyo-
VTwv, va avaaoTeihel n va empBpadiver Tnv mpoodo Tng
KATaoTpodng Tou TVEUUOVIKOU Tapeyxupatog. Méxpl
ONHeEPa n amoTeAeguaTikOTNTA TNg Bepareiag umoka-
TAOTACEWS, TOOO HE TIAPEVTEPIKA 000 Kal Pe aepoloA
XOPNynon, Mapaueével avunééemmeg. AUo eival Ta ku-
PIOTEPA €PWTANATA, TA OMOia TEPIPEVOUV ATTAVTNON:
a) EmBpaduvetar mpaypati n emdeivwon Tou
mveupovikoU epdpuonuartog; kai B) Eivar eAetBepn
coBapwyv MAPEVEPYEIWV N TTAPEVTEPIKA R &1 ' ae-
polOA pakpoxpovia xopnynon tou al-Pl: q un-
Twg mapd TNV kamoid méavn emBpaduvon Tng e-
§EMIENG TOU TIVEUMOVIKOU €UPUORMATOG, EXEI TAV
guvénela TNV aunon Tng voonpoTnTag Kai Tng
OvnoipornTag;

Ynapxouv Tpia TouAdxioTov avaloya KAIVIKA Tapa-
Seiyuata, Ta omoia Seixvouv OTI N epapuoyn VEwv a-
vamddeikTwy Bepaneiwyv Ymopei va unv €ival avamoTe-
Aeopartikég i akopa kai va eivar emBAapeic.

1. H peAémn CAST®® €6eige 0TI, SU0 BewpnTiKA MOAAA
uTrooxOpeva avTiappuBbuIka ¢papupaka (n evkaividn
Kal n gAikaivién) katagtéAAovTa tnv Mpwiun Kol-
Alakn Xuomacn, TeAIKA €ixav oav amoTEAeopa TNV
avgnon tng BvnToTnTag oTNV UTIO Beparneia ouada.

2. H peAétn tng K)\O(])IBpé(Sr]Qm, €deige oTi, map’ OAo
mou n kAoPIBPESN epeiwve Ta emineda Twv AIMmdiwv
oTOV 0p0O, N XPNON TNG ouvoSeudTaV and uWnAdTE-
pn BvntoTnTa oTnv umd Bepareia opada.
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3. H peAétn tng pe Aiakexopévn Oetikf Mieon Ava-
nvong (IPPB) tou EBvikou lvoTiTouTtou Yyeiag Twv
H.MA, €deige 0T n IPPB oe olykpion mpog Tnv
Bepareia pe aepoloA vedelomoinTég, Sev mpooéde-
pe Kavéva emmnpooOeTo MA€OVEKTNUA, OTTWG €UPU-
TaTa €B€WPEiTO TIPIV TNV €pyaoia.

Me auta Ta Sedopéva, n Mpoooxn, Pe Tnv oroia Tpé-
mel va anogaaciletal n xopAynon Tng Beparmeiag auTng,
Kal n ouoTtnuariki mapakoAouBnon Tng epapuoyng
NG KAl TV eMMTWOEWSG TNG Mavw oTnv €€€AiEn Tng vo-
oou, €ival TepaoTiag onuaagiag yia tnv avadeign Twy
TPAYUATIKWY AMOTEAECUATWY TNG, TIPIV AUTRA KATAOTEI
Bepareia TPWTNG YPAUMAG.

H oupBatikn Bepameia oupmepiAapfavel peyioTn
Bpoyxod1aoTaATIKR aywyr, KAPSIOTVEUHOVIKR UTTOGTR-
pign, o§uyovoBeparneia emi umogaipiag ev npepia, amno-
duyn avanveuaTikwy Aolpogewy, amodpuyn EkBeong ae
KaTvoUg, emayyeAUATIKEG OKOVESG Kal aépla Kal ge aA-
Aeg epeBioTikég ouaieg, kal TeAIKG S1akomA Tou Kamvi-
opatos. H oupBaTikn Bepaneia guvioTaTal katd ano-
AuTn TPOTEPAIOTNTA KAl N} CUPNOPGWGN Tou aoBevoUg
Me auTn, amoTeAei €va Aiav anuavTikd KpITHPIO yia TRV
€1060xN Tou O€ éva TpoOypauua Beparteiag amokata-
OTACEWS.

Zuvuriohoyi{opévou TOu YeyovoTog OTI, TO KOOTOG
Bepareiag yia évav appwaoTto 70 kIAwv avépyxetal oe
2500 SoAdpia Hvwpévwy MoAireiiv etnaiwg’?, yiveral
anoAUTwg katavonTr n onuacia Twv Adywv Tou G.L.
Snider oe éva Teheutaio editorial Tou Annals of |-
nternal Medicin «<H Tpéxouoa emTtayuvon Tng Te-
XVoAoyikng mpoodou otnv larpikn Oétel oToug
ylatpoug Kal Tnv Kolvwvia emavalauBavopeveg
npokAnceig: MNa Toug yiarpoug, n mpokAnon ei-
vai, Mwg va epapudoouV ApioTa TNV VEQ TEXVO-
Aoyia® yia Tnv koivwvia, n mpokAnon eivail, Wwg
va TANpwoer y1 ' auTRv».
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Alpha-1 Protease inhibitor deficiency

(a1-Pl Deficiency)

[.A. LICHROS

SUMMARY

Alpha-1 Protease Inhibitor (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 In 1964
Eriksson pointed out the association of a1-Pl deficiency with emphysema3. 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. In fact this sub-
stance is capable of inhibiting a wide variety of proteolytic enzymes so the term alpha-1
protease inhibitor (al PD) or al-antiprotease is more correct.

Today more than 70 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.
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General Information

Alpha-1 Protease Inhibitor (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
emphysemaw.

The disorder of a1-Pl was first described by Lau-
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rell and Eriksson in 1963 In 1964 Eriksson pointed
out the association of a1-Pl deficiency with emphy-
sema’. 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. In 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 aI—antiproteasew"l. In
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this text we will refer to it as a1-Pl and to the defi-
ciency as a1-Pl deficiency.

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

al-Pl was first described by Schultze et al as al-
pha1—3,5—glycoprotein9. 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 phagocytes”.
90% of the antiproteolytic activity in serum is asso-
ciated with the al globulin fraction and only 10%
with the a2 globulin®. Human plasma contains at
least six proteins that function as protease inhibi-
tors. Together they make up about the 10% of the
total plasma proteine. The predominant one is the
al-Pl, with a serum concentration of about 200
mg/dl (212 £ 32 mg/kl) in normal subjects, 60-199
mg/dl in intermediate deficiency and less than 600
mg/dl in severe deficiency’. According to studies
with purified standards, instead of 212 + 32 mg/dI
that was initially reported, the serum concentration
is now believed to be 136 &= 17.6 mg/dl7. The pro-
tein is present in the bronchoalveolar lavage fluid of
normal humans'®. 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 Capacitym'”.
Because al1-Pl can be inactivated without changing
its immunological characteristics the latter is more
accurate'. 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
Ieast5,10,12,13.

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 damagew. al-Pl is an acute phase
reactant and appears to play an important role in in-
flammatory 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
granulocytes7.

The serum concentration of al-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-PI sern concentration® *"*'®, 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-PI 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-Pl
have also been observed with plasmin, thrombin
and kallikrein’.

Genetic Variations of a1-PI

The gene for al-Pl is highly polymorphic and 70
variants have been described'’. a1-Pl is specified by
the proteinase inhibitor (Pi) locus on chromosome
14%° The hereditary pattern is not possible to be ex-
plained on the base of one recessive and one domi-
nant gene, because the al1-Pl levels are 100% for
the normal, 60% for 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 50% and the other about 10% of the a1-PI
concentration. According to this theory the subjects
with severe deficiency have two 10% genes (homoz-
ygotes) and so a total concentration of 10 + 10 =
20%; the intermediate subjects have one 50% gene
and one 10% (heterozygotes) so a 10 + 50 = 60%
concentration; and the normals have two 50%
genes and so a 50 + 50 = 100% a1-Pl serum con-
centration (homozygotes with the “good” gene)”g.

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

The phenotype Pi"™ exists in greater than 90% of
the popu!ationzo. 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. Ireland and
87% in Montreal”**?***® The P in its homozy-



252

gous state is associated with normal quantitative
determination of a1-Pl.

Other alleles have been found and designated Pi®,
Pif, Pi', Pi*, Pi¥, Pi®. All of them are very rare both
in the homozygous or heterozygous forms. In most
series the major anti protease variants reported
have been MS, MZ, FM, IM, SS, SZ and ZZ, ranging
from 6 to less than 0.1%'****. The most common is
the S allele 3 to 4% and the Z one 1 to 2% in Euro-
pean and USA populationsag.

Pi*’ Phenotypes and Lung Disease

The Pi* genotype has a polypeptide core similar
the one in the Pi", but it is deficient in the carbohy-
drate component, sialic acid*®*’, and its secretion is
blocked in hepatocytes”'zo_ The abnormality leading
to the Pi’ 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 plasmazo. It 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
acid®.

Studies by Mittman® and Fagerhol®' showed low
antitrypsin levels in up to 10% of subjects with a
northern, central or western European background,
whereas all the tested Italians had normal a1-Pl and
only about 20% 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. Louis®?
and California®? support this hypothesis.

The phenotype Pi%* is frequently accompanied by
the premature development of severe emphysema.
This phenotype is also associated with low levels of
al-Pl serum concentration, a less than 20% of the
normal values, as well as a lowered serum anti pro-
tease activity at similar levels?®. It has been found in
every 1500 to 500 live births®’?®. In patients with
clinically diagnosed emphysema it is identified in 1
to 10% and in a considerably higher percentage of
patients of less than 45 years of age whose chest
roentgenograms manifest a predominantly basal
distribution of disease®*?**?*%*? The Pi* homozygotes
have a 50% to 80% possibility of developing emphy-
sema according to various studies®>**.

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 decade®?**"*% |n data from Sweden
and USA in both men and women with a1-Pl defi-
ciency the smokers had a significantly lower life ex-
pectancy than non-smokers>*“°. In 69 patients with
Pi” 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. In a study of paediatric pa-
tients with Pi phenotype ZZ and SZ associated with
severe and moderate al1-Pl deficiency respectively,
no gross impairment in overall pulmonary function
was found?®®. Despite this advanced disease has
been described in nonsmokers*® and in children®.

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

In a recent survey of 120 a1-Pl deficiency patients
and symptomatic emphysema in the USA with the
Pi* phenotype, 119 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 D .o were dramatically re-
duced, with much faster annual rate of decline, and
finally the expected survival was 16% and 60 year of
age instead 85% for normal personssg.

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 methods****%*.

Lung disease associated with other phenotypes

The comparatively high percentage, 2 to 3%, of
the white population in the USA, of the heterozy-
gotes Pi™ 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 Pi* persons who seem to be at a
slightly higher risk than controls®*'.

The a1-Pl serum concentration levels in subjects
with SZ phenotype is 40 to 105 mg/dl and those
with 8§ 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:
guantitatively there is a lower concentration of al-
Pl, and qualitively it has a lesser inhibitory capacity.
In contrast, the relative function of the S type is sim-
ilar with the M one, and so gives some protection to
the lung tissues'’.

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. In both cases the serum
concentration is less than 20% of the normal®.

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. In these cases al-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 of Pi-ZZ type provide
the Iungs.

A1-PIl deficiency and other diseases

The association between a1-Pl deficiency and liv-
er disease was first recognised by Sharp et al, in
1968°°. It 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 abnormality™.
In adult patients with a1-Pl deficiency, cirrhosis in
combination with emphysema and an increased in-
cidence of hepatoma have been found®*®*®". How-
ever there are some contraindications which sug-
gest that the simultaneous presence does not indi-
cate a causal relationship but it is fortuitous®®®.

Therapy of a1-PI deficieny

The discovery of the association between the al-
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Pl deficiency and the early onset of severe pulmo-
nary emphysema gave rise to many 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
al1-Pl concentration to normal levels.

Initial attempts concerned the use of anabolic ste-
roids to raise the serum levels of al-Pl. These
efforts were not proved effective.”

Parenteral augmentation therapy by weekly or
monthly infusions of partially purified human a1-PI,
has been shown to raise serum concentration as
well as bronchoalveolar lavage at higher than 80
mg/dl levels, based on commercial standardses,
which appears to be the protective threshold for
lung p>arenchyma.64'65'66

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-PlI
in the bronchoalveolar lavage fluid. The rise was for-
ty fold over pre aerosol levels at fout hours and five
fold at twenty four hours.®®®’

The recommended dose is 60 mg/kg 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 umprovedeg. There
are two main questions to be answered: a. Is there
any real retardation of the progression of the des-
truction of lung tissue? b. Is 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 harmful:

1. The cast study69 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 study70 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 Institute of Health - Intermittent
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Positive Pressure Breathing study’' demonstrat-
ed no added benefit from 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
conventional 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 Internal
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-
nology7;2 for society, the challenge is how to pay
for it”"’".
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EVOLAPEPOUOEG MEPLIITWOELC

case reports:

"Evrovn Sduomnvoia kai mapaywyikog Bnxas

MPEKATEX AO., NAKOX I, MAPAZKEYOMNOYAOZ I, TOPANITOY TI., BAAAKHZ K., NIKOAOMOYAOZ %,

AAMTITPOMOYAOZ %.

loTopiko

lNuvaika nAikiag 66 etwv eionydn otn Movasda Evra-
TIKiG Oepaneiag, Aoyw o&eiag avanveuaTikng avenap-
Kelag emi edadoug xpoviag. AlacwAnvwOnke kal TEBnke
o€ unxavikn unocTtnpi&n Tng avanvong. H aoBevng eixe
eloaxBei apxik@ o€ TveupovoAoyikn KAIVIKA yiaTi ma-
pouaiace évtovn Suomvoia BaBuou IV, pe napaywyikd
Brixa, muwdn NTUeAa apkeTa ge MooOTNTA KaB' OAN TN
S1apKela TG NUEPAG Kal TTUPETO PEXP! 38°C Xwpig dppi-
kia i pivog. Ta oupmTwpara eixav apyioer 10 nuépeg
PO TNG €EI0AYWYNS TNG OTO VOOOKOWEIO.

ZuvnBeieg kai Tpomog {wrig: Mveupovia oe nAikia 8
€TWV. ZKwANKoeidekToun PO MOAAWY eTwv. Amo 10e-
Tiag apxioe va éxel SUOTvola 0TNV KOMWON N oroid
mpoodeuTika €embdeivwbnke. Ymofuyovaiyia amd TO
1989 TtouAdaxioTov. Mpo 2ufvou umepnyoypadnua
kapdiag: Aidtaon 6€€ioU kOATOU Kai koiAiag, maxuvon
TolXWwuaTog 6egidg KolAiag. HmaTikég Sokipyaoieg katd
SlacTApaTa emnpeacpéveg and 3tiag TouAdyioTov. Y-
nepnxoypadnua Amartog ¢uaioAoyikd mpo  3eTiag.
Mantoux mpo 3eTiag apvnTiki. SmpopéTpnon ToO
1989: FEV,: 400 (22%), FVC: 800 (43%), FEV,: FVC:
50%. Aépia aipatog To 1989: Me FiO, 0,21: Pa0, :
55, PaCO,: 66, pH: 7,34. Me pivikd kaBetna 1 It/min.
D,CO: 15 ml CO/min/torr (®.T.: 32).

Karta tn punxaviki avanvorn: Compliance: It/cmH,0
(@.T.: 0,2). Avtiotaon aepaywywv: 1,6 cmH,0/L/S
(P.T.. 1,5)

Oixoyeverako ioTopikd: O matépag Tng néBave oe n-
Aikia 75 eTwv amé nratitida kai n untépa Tng o€ nAl-
kia 70 etwv. "Exel 4 adéAdia uyin kai 3 maidid, uyin.

* Movada Evrarikng Oepaneiag, Ziouavoyheio Mevikd Nooo-
Koue€io

Quoikn e§éTaon (kata Tnv €icodo)

Emokornon: "Own Bapéwg maoxovrog, KUavwTikn,
avAouxn SleyepTikn, évTovn dUoTvola.

AvarnveuoTiké ouoTtnua: AKpoacon: uypoi poyxol
0TI Baselg Audw, JEIWPEVO avamveuoTiKO WiBUpIoua
OTa umoAoITa TUAUATA TOU TVeUPOVA KAl POUTIKOI
poyxol katd SiaoTApaTa. Emikpouon: nAxog ocadng
TVEUOVIKOG audw. WnAadnon: peiwpévn n ékntugn
kal Twv SUo nuibwpakiwv. Avarnvoég: 30/min.

KukAogopiko ovornua: HIK: 8e§i1a oTpodn Tou a-
Sova, rmveupovikd P, amokAeiopog Se€iol okéAoug. A-
Kpoaon kapdidg: évtovog SeUTEPOG KAPSIAKOG TOVOG,.
Zpuges: 124/min, Al = 135/60 mmHg. Oi16Auarta
KaTw axkpwv. lMepipepikég opugeig wnAadnrég. Kap-
Slakf won wnAaonTn.

lMenTiko ovoTnua: KoiAia pakakr, eurieoTn, avwdu-
vn otnv mieon. Aidykwon Amatog 5 sm and To 6€€id
MAeupikd TOE0, emwOUVO TNV TTEDN, HE OPAAD Xeilog
Kal emavela. Evrepikoi Axol: k.¢. ZmAfvag awnAdaen-
T06. Nepdadéveg aynAddpnrol.

ANoima ouotnuara: Xwpig 181aiTepa eupfAuaTa.

lMapakAivikés eéeraoerg: Tevikn aipatog: Ht: 63%,
Hb: 20 g/dI, TKE: 40, Aeukd: 17.700 (N: 91, A: 8, H:
1), Aipomtetahia: 165.000, Tevikn oUpwv: K.¢., TAKKA-
po: 10,9 mmol/L, Oupia: 15 mmol/L, KpeaTivivn:
128 mmol/L, Na: 130 mmol/L, K: 4,9 mmol/1, Au-
oTpaAiavo avTtiyovo: apvnTikd, SGOT: 86 u, SGPT =
137 u, AAkaAikn ywodpatdon = 66 u, LDH: 539 u,
CPK: 90 u, yGT: 12 u, OAikn} xoAepuBpivn: 0,8 mg%.,
Aeukwpara: 6,7 mg/dl, AABoupiveg: 3,6 g/dl, Xpdvog
mpoBpopBivng: 1277 /16" 7, Ra test: apvntikd, ASTO:
K.®., CRP: 64 (augnuévn), ApuAdon opou: 12 u/L, H-
AekTpodpopnon Aeukwpatwv: 1gG, IgA, IgM: k.¢., au-
§non a, odaipivng, a; odaipivn oTa KATWTEPA PUGIO-
Aoyika opia. Aépia aipatog pe FiO,: 0,5: PaO,: 40,
PaCO,: 102, HCO;: 36, pH: 7,20. Mantoux apvnTikn.
Mr1UeAa yia B Koch: dueon xpwon kar kaAAiépyeleg ap-
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Eikova 1

VNTIKEG.

AkTivoypagia Bwpakog: EAaTTwuévn ayyeiwon oTig
Baoeig kar Twv SUo mveupdvwy. Ymepdiapaveia, "O-
YKOG TiveUpova peydAog audw, o€ xaunAn Béon Ta
Sladppdayuarta, HiKpo To peEyeBog TNG KAPSIAG, HIKPES Ol
TTUA€G TOU TIVEUOVOG AUdW.

Aiagpopikn Siayvwon O mapdaywv Tng Aoipwing a-
moppUBuice TNV dppwoTn. AAAG moid ATav n aitia Tng
XPOVIAg avamveuoTIKNG AVETTAPKEIAG, TNV SIadopikn
Sidyvwaon mepiAauBavovTal Ta €&€ng:
lov. Bpoyxektaoieg

Yrép: To mponyoUHEVO IGTOPIKO TNG TVEUHOVIAG TTOU
TPoSIabéTel yia BPOYXEKTATIES, OPICTUEVES AKTIVOYPA-
dieg OTIG OTOieg UTTAPXOUV KATIOIA OToIXEia cupBaTda
Me TIg BpoyxekTaaoieg, N eAaTTwuévn Siaxuon, Ta aépia
aigaTog Kal N ompouETPNON.

Kard: H akTivoypadia Bwpakog, n puaioloyikn Sia-
TACIMOTNTA TTOU €ival evTOG GUCIOAOYIKWY Opiwv, Ka-
BWg Kal ol avTIOTACEIG TWV AEPAYWYWV.
2o0v. Euguonua n puocaAidwdes eupuonua

Yrép: n SUoTivola TTou TTPOOSEUTIKA embelvwvoTay,
n akTivoypadia Bwpakog, Ta aépia aipatog mou Sei-
xvouv ikt BAaBn, n diaxuon, n SiatacigoTnTa Kai ol
AVTIOTACEIG TWV AEPAYWYWV.

Kara: Aev Atav kanviotpla, Sev umnpxe €kdnhog
mpodiabecikdg Mapaywv yia To eudplonua Kai ol Nra-
TIKEG SOKIUATIES NTAV ETTNPEACHEVEG.
3ov. Eupuonua Adyw éAAelpng a-1-avriBpuwivng

Ymép: H kAIviki €ikova, o xpoOvog Tou apxicav Ta
CUMTITWHATA, TA TIVEUUOVIKA AEITOUPYIKA TECT, N AKTI-
voypadia Bwpakog, n S1ATACINOTNTA, O AVTIOTACEIG
TWV aepaywywv, n Siaxuaon, Ta aépia aipgaTtog Kai ol n-
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TTaTikég SOKIPATieg.

Kara: ‘lowg o xpovog mou eudavioTnkav 1a ou-
unTwparta, dnAadn apketd apya.
4ov. KuoTikn ivwon

Yrép: n akTivoypadia Bwpakog, Ta MVEUNOVIKA A€l-
TOUPYIKA TECT, TA Aépia aipartog, n Siaxuan kai ol n-
TATIKEG SOKIPAOTIEG.

Kartd: n nAikia, Ta guPNTWPATA TNG Apxloav o€ peyd-
An nAikia, ol un guxvég AoipwEelg, Kal n anouadia ou-
MMTwpaTWY oTnv maidikA _kal veapr| nAikia.
5ov. lMveupovikry euBoAn

Yrrép: n emdeivuon TNG XPOViag avamnveuoTIKAG ave-
ndpKelag.

Kara: n kAvikf) eikova, n amoudia mpodiaBecikwv
napayovTwy, Ta aépla daiddTog Kal Ol TIPOnyoUMEVES
AeIToupyikég SoKIPAOieg.
6ov. AnogpakTik) BpoyxioAiTida, e opyavwuévn
nveupovia (BOOP-bronchiolitis obliterans organizing
pneumonia).

Yriép: n xpovia avamveuoTIKr QveNapKeid.

Kara: n aktivoypadia Bwpakog, n BOOP kaver me-
PIOPIOTIKA CUVSPOMN Kal JUVABWG €xXEl TaXeia KAIVIKN
€EeNIgN.

MpoTteivouevn SiayvwoTikn pebodoloyia

1. Mveupovikd AeiToupyika TeaT, 2. AZoviki TopO-
ypadia Bwpakog, 3. a-1-avtiBpuyivn opou, 4. TeoT I-
dpwrog, 5. Bioywia AmaTog, 6. PAeBoypadia 7. Zmv-
Bnpoypadnua aepiocuoU-aIuaTWwong

TeAikn diayvwon

TNV TEPINTWON pag éxoupe pia aogBevn nAikiag 66
XPovWwy, pe kUpio gUpmTwpa TRV évrovn Suomvola
oTNV EAappa KOMWON Kal TNV KUAvwaon, N otoia TeAIKA
AOYw TNG Bapidg yevikng katdoTaons SiacwAnvwOnke
Kal €TEDN O€ PUNXavikd aePIouO.

H aitia Tng oeiag emdeivwong Tng ATav n Aoipwén
TOU KATWTEPOU AVATIVEUOTIKOU (TUPETOG EWG 38.5° C,
muwdn nTUeAa kai BRxag mapaywyikog). To epwrnua
mou T€BnKe 0€ Pag ATav ToId ATAV N aITia TnNg xpoviag
AVATIVEUOTIKAG TNG AVeMAPKEIAG Kal av auTr) oxeTieTal
ME TIG EMNPEACUEVEG NITATIKES SOKIPATIES.

ATd To 10TOPIKO S€V EXOULE OTOIXEIA TTOU VA GUVIN-
yopoUV yia emavnA€IPéVES TIVEUHOVIKEG eufoAég. E-
EaAAou oUTe n KAIVIKR €IkOva, oUTe Ta aépia AiNATOG
aAAQ 0UTE KAl TA MVEUHOVIKA AEITOUPYIKA TECT PAG KA-
TeuBUvouv Tpog auTh TN Sidayvwon.

H amoppakTiki BpoyxioAiTida pe opyavwpévn
TIVeupovia Tpémel va anokAelgBei 81071 a) auTn eivail o-
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§eia karaoTaon, B) eival mepIopIoTIKA ouvSpoun y) Ka-
vel ouvnBwg SiaxuTeg KuweAISIkéEG akiaoelg, 8) Sev e-
mnpeadel Tig NaTikég SokIpaacies kai €) kavel TPIlovTeg
oTIg Baoeig.

Tnv kuoTikR ivwon Ba urmopolUoe KAveig va Tn oKe-
®Tei aAAa n appwoTn Sev eixe mpoBARuATa pe To ava-
TIVEUOTIKO KAl TO TIEMTIKO oUOTNUA OTRV TAISIKA Kal
TNV mpwTn eviAikn Cwr. O1 BpoyxekTacieg prmopouv va
TOoToBeTNBOUV apkeTd WnAd atnv SiapopodiayvwaTi-
Kk Aiota aAAd n akTivoypadia Bwpakog Sev eival TOG0
oupBaTh, n S1ACTACINOTATA TOU TIVEUPOVOS KAl AvTi-
OTACEIG TWV AEPAYWYWV OTNV agBevi ATav puciolo-
YIKéG TIpaypa mou axedov armokAeiel auth Tn diayvwon.

"ETo1 To epwTnua eival katd mdoo TPOKEITAl yIA €l-
duonua i pucalidwdeg eudpuonua n eupuonua anod
éNeyn Tng a-1-avmiBpuyivng. Aedopévou 6TI a) Ta
ouUUNTWHATA TNG aoBevoug Eekivnoav oxeTiIka apyd, B)
ol NraTikég SOKIPATieg ATAV EMNPEACEVES KAl y) N a-
KTIvoypadia Bwpakog eixe umepdiadpaveia Kupiwg oTIg
Baceig Tou TveUpova okepTAKae va {NTHCOUE Kal a-
1-avTiBpuwivn, n omoia Bpébnke apkeTd eAaTTwEVN.
Emiong éyive vekpowia kai oTn Biowia Amatog Bpébnke
eikbva oupBaTh pe éEAelpn Tng a-1-avriBpuyivng. 'E-
TOI N SiGyvwon pag ATav epduonua and EAAelpn Tng
a-1-avTiBpuyivng.

Oepareia kal mopeia

H dppwoTn TeAika ameBiwoe. H Bepaneia otn ou-
YKEKPIPEVN APPWAOTN EKTOG AMO TN CUUTTWHATIKA TTE-
piAauBavel kai TN Xopnynon Tou avacToAéa Twv MPpw-
Teaowv aAAG auTo Sev katéoTn TeAikd Suvartov.

ZulnTnon

Eioaywyn: H avenapkeia Tng a-1-avtiBpuyivng eivai
HiIa kAnpovouikn avwpaAia mou odeiAeTal oTa xaunAd
emimeda Tng al-avmiBpuywivng oTov 0pPO KAl GTOV TIVEU-
pova kal xapaktnpifetar amd Tnv avantuén eupuon-
patog ouvihBwg oTnv TPITN pE TETAPTN SeKaeTia Tng
Cwngs. H a-1-avmiBpuyivn €ival o onuavTikdTEPog ava-
OTAATIKOG TTapAyovTag évavTti Tng eAdaTaong yia Tnv
KaTwTepn avamveuoTikn 080. H avendapkeia i n éAAel-
wn g a-1-avtiBpuyivng ouvteAei aTnv KatacTpodn
TOU TIveupovikoU TapeyxUPATog amnd TG eAA0TATES Ol
0TT0i€g KUPiWG TIPOEPXOvVTal and Ta moAupopdonipnva
Kal ouvnBwg kaTaAnyel o€ S1axuTo eppuonua oTig Pa-
O€IG, JE EAATTWHEVA TA TIVEUHOVIKA AEITOUPYIKA TEDT,
Je SiaTapaxég oTa aépia dipaTog Kal he maboAoyikn
akTivoypadia Bwpakog (Moser, 1991).

H a-1-avtiBpuyivn emiong amotehel mpodiabeaikod
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mapdyovTa yia avanTtugn nmartikng vooou. Sofapn n-
TAaTIKA VOOOG ouvnBwg epdaviletar ota maidid, aAAd
MTTOPEl va epdavioTel KAl 0TOUG evijAIKEG AIyOTEPO CU-
xva. (Moser, 1991)

leviko pépog: Mpwtog o Erikson To 1963 avédepe -
TI 0 waivotutog ZZ (SnAadn n éAAelpn Tng a-1-avrti-
Bpuyivng), pmopei va mpokakéoel avAoBiwdes eudU-
onua. (Erikson, 1963).

MpokeiTal yia pia kAnpovopikn avwualia, mou ou-
vodeUeTal amd eAdTTwon Tng a-1-avriBpuwivng i KaAU-
TeEpa Twpa Tou a-1-avacToAéa Twv TPWTEACWV., —
alPi, (Alpha-1-protease inhibitor) (Scharschmidt
1992).

2tnv nepioxn Twv al odaipivwv (and Tnv nAexTpo-
dOpNoN Twv TPWTEIVWYV), Ta aTopa Pe ENAelyn Tng a-
1-avTiBpuyivng Sev éxouv TNV pwTeivy — avTiBpuyi-
vn mou avacaTélel Tn Bpuwivn, Tnv eAacTtdon kai dAAa
€vQupa. 1" autd To Adyo otn S1ebvi BiBAloypadia n
a-1-avtiBpuyivn avadépetar Twpa wg a-1-avacTo-
Aéag Twv mpwTeacwv. (alpha-1-proteinase-inhibitor-
(a1-Pi). (Scharschmidt 1992, Snider 1988).

H al-Pi eivar pia yAukompwTeivn mou mapdyertal
mpwTonabwg oTo AMap kal aneAeuBepwveTal 6To aipa
(Scharschmidt 1992). H kUpia paon Tng eival n a-
Spavoroinan Tng eAacTacng Twv ouSeTepodiAwy aAAa
adpavoriolei emiong Kal AAAES TIPWTEACES OMWG TNV
maykpeaTikr Bpuyivn, TN XupoBpuwivn, TNV KoAAaye-
vaon, Tnv eAaoTdon, Tnv KoAAayevaon Twv apBpuwoe-
WV Kal Tou SEPUATOC, TIG MPWTEATEG TTOU EKKPIVOVTAI
anod pepikoUg pikpoopyaviopoUg K.AM. (Snider 1988).

H ouykévtpwon tng al-Pi otov opd eivar 13617
mg/dl pe Baon Tn standard puéBodo e kekaBapuévo
UAIk6 (Snider 1988). H a1-Pi aufaverar otnv kUnon,
oTig Aoipwéelg, oTa coBapd eykaduara, g€ KakonBeig
Oykoug kal 0" evéodAERIa évean eufoAiou yia Tov Tu-
¢doeidn mupeto (Snider 1988). ZToug KaMvIoTES TA €-
mineda tng al-Pi aufavovrar karad 20% (Snider
1988). O Welsh kai ouv., pérpnoav Tnv avacTaATikn
iIkavoTnTa TG Bpuwivng (A.1.O.-trypsin inhibitory ca-
pacity - T.I.C.) énA. mg Tng Bpuwivng mou avaoTéAAo-
vral ava ml opou). O1 opoluywTeg aoBeveig (Pizz) &-
Xouv emimeda Tng avTiBpuyivng (AB), AiydTepo amod 0.4
mg/ml, o1 etepoluywTeg (Pimz) 0.4-0.8 mg/ml kai ol
¢duacioAoyikoi popoluywTeg (Pimm) 0.85-1.45 mg/ml)
(Welsh 1971). Ta aropa pe EAAeiyn Tou a-1 avaoToA-
€a Twv TpwTeaowv éxouv ¢aivotumo ZZ (Pizz). Ta ¢u-
oloAoyikd atopa éxouv ¢aivoturo MM (Pimm). Y-
TTAPXOUV ATOMA TIOU €XOUV eVSIAUECOUS GaIVOTUTTOUG
onwg MZ, MS, SZ k.An. Ta artopa pe paivotumo ZZ
(Pizz), éxouv TnVv a-1-avTiBpuwivn o€ MOAU xaunAd e-
mineda, oto 15% Tng ¢uoioloyikig TipAS (Senior,
1988). AiyoTepo amd éva aropo ota 2.000 éxouv EA-
Aeiyn Tng al-Pi. Mavw anod to 90% Twv puoiohoyikwy
aTOPWV Kal n TepAoTia mAeiowndia Twv atduwv pe
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egpUONpa éxouv WuoioAoylkd daivoTumo, SnAadn
PiMM kai éxouv puaioloyika emimeda a-1-avriOpuyi-
vng (Moser K.M., 1911). 3% ané ta ¢puacioloyikda a-
Topa eival popeig Tou paivoTumou PiMZ xwpig va éxel
MEXPI OTIVUAG amodeiXTei OTI QUTA TA ATOUA EXOUV HE-
yaAuTepn mpodidbeon yia epdpUonua ano 6T Ta aToua
pe paivotunio MM (Crofton, 1981).

MeyaAn Siadopd ata enimeda Tng al-Pi éxel Bpebei
avapeca oTo apTnplako Kal GAEBIKO aipa Twv agBe-
VWV L€ TIVEUUOVIKEG AoipwéEelg, doBua n BpoyxiTida.
AuTo éxel amodoBei otnv olvéeon Tng al-Pi pe Tig
pwTeaoeg Tou mveupovog (Woolock, 1972).

lMaBoyéveon: "Exouv avayvwpioBei 30 TUmol ¢paivo-
TUTTOU TTOU OX€eTiCovTal e TNV TTapaywyn Twy avacTo-
Aéwv Twv MpwTteaowy -Pi (Snider 198). 210 paivoTumo
PiZZ n al-Pi éxei To xaunAoTepo apvnTikd $opTio o€
OUYKPION HE TNV €KKPIVOUEVN amd TO ¢alvoTumo
PiMM. To ¢opTio aAAddel yiati To yAouTapivikd o&U
NG yAukompwTeivng M avTtikaBiotaTtal amd tn Auaivn.
To onpeio perahagng yivetai otnv Béon 342 pe kpu-
nToypadnon Tng Aucivng otn Béon Tou yAouTauivikoU
0&€og oTn yAukompwTeivn. H ékkpion Tng al-avtiBpu-
yivng puBpiletal oto xpwuoowpa 14 (Snider 1988).
O mBavdg maboyeveTikOg PNXaviopos yia Tn dSnuioup-
yia mavAoBiwdoug eppuacnuartog eival 011 n eAacTtdacn,
n omoia BpiokeTal puacioAoyikd oTa moAupopdotipn-
va Kal oTa KUWeAISIKa pakpodaya, ameAeuBepwveral
Kavovikd amd autd Ta KUTTapa, (0€ piIKpr moooTnTa
OUVEXWG KAl O€ LeEYAAUTEPES TTOCOTNTEG OTAV EXOUME
Aoipwéelg Tou KATWTEPOU AVATIVEUOTIKOU) KAl TIPOKA-
Aei BAGBeg oTo TIVEUpOVIKO TTapéyxupa: ToUTo gupBai-
vel yiati n a-1-avriBpuyivn BpiokeTai oe xaunAég mo-
OOTNTEG KAl €TOI Ol TPWTEATES Kal 181aiTepa n eAaoTd-
on Twv ToAupopdomupnvwy bev eEoudeTepwvovTal
(Moser 1991).

H nmaTikn vooog, n omoia ummopei va mapatnpnOei 16-
oo ota maidid 600 Kai oToug eviAikeg, MBAvOV TTPOKU-
TITEl ATIO TN CUCCWPEUON TNG EAATTWHATIKAG a-1-avTi-
Bpuyivng evtog Tou evdommAaguaTikoU SIKTUOU TwV N-
maTokuTTapwv eneidn &ev umopei va ekkpiBei (Schar-
schmidt 1992).

KAivikn) eikova: To KUPIWTEPO KAl OUXVOTEPO OU-
MTITWHa OT' ATopd TIOU €XOUV avendapkela Tng a-1-a-
vTIBpuwivng eival n SUoTvola n omoia pmopei va eival
nma A kar coBapn. ZuvABwg n évapén Tng duomvoiag
OuUVaVTATAl OTOUG KAMVIOTEG pe opoluywTIKN avendap-
kela Tng a-1-avtiBpuyivng (Pizz) oe nAikia 40 xpovwv
KATA PJECO OPO, EVW OTOUG UN KATVIOTES, aAAd pe Pizz,
o€ nAikia 53 xpovwv kara péco opo (Snider 1988).

H SUomnvoia pmopei va apyioer €ite otnv nAikia Twv
30 xpovwv €iTe akopn kai atnv nAikia Twv 70 xpovwv
(KwvoTtavromouAog, 1991). Yrapyouv kai aAAol mapa-
YOVTEG €KTOG TNG NAIKIAG KAl TOU KATVIGPATOG TTOU TIdi-
Couv poAo oTo TOTE Ba apxioouv va epdavifovrar Ta
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oupnTopata (Snider 1988). Ta atopa pe GpavoTumo
Pi-ZZ, 6nAadn Ta atopa mou éxouv EAAeiyn Tng al-Pi,
mou Sev karmvifouv {ouv O€ aypOTIKEG TTEPIOXES KAl SV
ekTiOevTal g€ peyaAeg GUYKEVTPWOEIS pUTIAVANG TNG A-
Tuoodaipag, eival SuvaTtov va epgcdavicouv Ta MpwTa
oupnTwpaTta oTnv éBdoun Sekaetia Tng {whg TOUG e
MIKPR HOVOo emdéeivwon OTIG AeITOUpyYIKES SOKINATIES
TWV TIVEUPOVWY O€ OUYKPION HE TIG TIHES TwV PUTIO-
Moyikwv atopwyv (Jack, 1991, Snider, 1988). To idio
mapatnpROnke oTo S1kO pag TePIoTATIKO. EkTOg amd Tn
SuoTvola TToU UTTOPEl va UTIApXel XWwpPig Kavéva aAAo
oUUNMTWHA, UTTOPEI Ta ATopa auTd va epdavifouv ou-
prnTwpata BpoyxiTidag, docbuatog, ouxveég AoipwEelg
avanveuaTikoU kal anwAeia Bapoug (Crofton, 1981).
AvadépeTal o€ pia epyacia 0TI oTa ATOUA TIOU €ixav
duaomvola kal nAikia pikpoTepn Twv 40 eTwv, Bpédnke
o€ MoooaTd 60% o1 €ixav avemapkela Tng al-avri-
Bpuyivng. (Tomas, 1971). e pia dAAn epyacia avagé-
peTal 0TI and Toug 196 aoBeveig e amoppakTIKn vOOO
TWV TVeUPoOvVwY povo 2% eixav éAAeiyn Tng al-avTi-
Bpuyivng. (Gagerhol, 1972).

KuAivépikég BpoyxekTaoieg umdpyel mOavoTnta va
epdavioTouv (Crofton 1981). "Otav éva aTtouo éxel
daivotuno PiZZ &ev onuaivel 611 onwodnmoTte Ba ava-
nTUgel epdpUONUA N CUPTITWHATA AMO TO AVATIVEUCTIKO
(Crofton, 1981).

To kamviopa emdéeivwvel Tnv mpolmnapxouca BAAR-
Bn Tou epduchpaTog. ETa veoyva pe paivoTuto ZZ é-
X€l mapatnpnBei oe mocoaT1d 20-30% nrnaritida. Movo
10% Twv maidiwv pe paivotumo ZZ avantloGouV -
davn nmaTikf vooo. (Scharshmidt 1992). Emiong Ta
onueEia Kal Ta GUPITWEATA Tng xoAoAiBiaong prmopouv
va epdavioBoUlv amod TIg TPWTES Aiyeg nuépeg N eBdo-
padeg Tng Jwng. XTn pelowndia Twv vnmiwy, n XoAo-
gTaOn MUMOPEI va €TUEVEI N VA XEIPOTEPEUOEI KAl vd
ouvoS€eUTEl e NTATIKA avermapkeia r Bavarto oe Aiya
xpovia (Scharschmidt, 1992). Ztoug evnAikeg pe Ppai-
voTutio ZZ éxel BpeBei 10ToAOYIKA Kippwaon AMATog,
mou onavia eival kKAIVIKd eupavig. 2Ta nraTika kUTTa-
pa Twv evnAikwy kal Twv maiSiwv Pe ZZ utiapyxouv é-
YKA€loTa odaipikd cwpatia. Emiong Tétola owuaria €-
Xouv mapaTtnpnBei oTa nmaTikd kKUTTapa Twv eTepolu-
ywtwv MZ kal iowg autd va armoTeAei yia aitTia Kpuyi-
yevoUg Kippwaong Tou NTIATOG O€ ETAYEVESTEPO OTASIO
(KwvoTtavtivomouAog, 1991). Emiong o1 eTepoluywTeg
MZ 1 SZ icwg va éxouv au&nuévn ouxvoTnTa NTATIKAG
vOOOU Kal KAapkivou, PoAovoTi auto Sev eival 1000
oaoég (Scharschmidt 1992). Ta maidia pye paivoTuto
Z7 éxouv augnuévo kivSuvo va avantuiouv nmartitida
N kippwon Amatog (Senior 1988). Z1oug eviAikeg pe
daivoTumo ZZ n xpovia NmaTikn vOGog Kal To NATwHaA
BpiokovTal oe auénuévn cuxvornra. Kippwon Bpioke-
Tal o€ 10-20% Twv acBevwyv mou eival mavw anod 50
Xpovwv kai éxouv ¢aivoTumno ZZ (Senior 1988).
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A6 mapaTnpnoeig ge movTikia mou eéppadav Toug
avBpwnoug pe paivoTumo ZZ unooTnpiletal 6TI ava-
TITUXONKE NITATIKA Avenapkeia mapda Tnv napoucia Tng
evéoyevoUg al-Pi oe duaoioloyika enimeda (Schar-
schmidt 1992). Emiong o1 aoBeveig pe «oudETEPO-UN-
Seviko» (Null) paivéTumo mou n a-1-avtiBpuyivn oTov
0pO ) 0T NMATOKUTTAPA ATAV TMOAU eAaTTwuévn Sev
avéntugav nraTikn vooo (Scharschmidt 1992).

21a vAma n opgoluywTiKn avemdapkeia Tng a-1-6pu-
Wivng umopei va ouvdéeTal e nratopeyaAia, nmaro-
onAnvopeyaAia, xoAdoTaon kar avgnon Twv nraTo-
KuTTapikwy evCupwy (Idell 1983). daiveral 611 TeAika
Oev uUTApxel OPIOTIKN OXECN WETAEU TwV ATOPWY TTOU é-
xouv ¢paivoTuno PiMZ kair COPD. (Snider 1988, Mor-
se, 1977, Bruce, 1984).

EvSiagpépov emiong eival d1i Ta pikpa maiSIa pe péco
0po nAikiag Ta 6 €tn, mou eixav éAAelyn Tng a-1-avTi-
Bpuwivng Kkal NmaTiki vOCOo €ixav €mong avwpaAieg
oTnv mveupovikn Aeitoupyia (augnuévn FRC-unepdida-
Taon) (Hird, 1991).

AkTivoypagia Bwpakog: ITnv akTivoypadia Bwpa-
koG Ba SoUpe eikova mavAoBidiakoU eupuonuATOg
(oTig Bdoeig Tou mveUpova apyikd). TolTo ogeiletal
OTO OTI TO PeYaAUTEPO TTOTO AiUATOG TNyaivel Gpuaio-
Aoyikd oTig BAoeig Tou TIveUpova OMou n mMoooTNTA TNG
eAaoTdong ava povada oykou €ival peyaAlTepn Kai é-
TO1, eneldn éxoupe avermapkela Tng al-Pi, n éktaon Tng
BAaBng otnv Baon Tou mvelpova eivalr peyahlTepn
(KwvoTtavrémouAog, 1991). To elpnua Tou euduonua-
TOg OTIg BAgelg Tou Tvelova oTNV akTivoypagia Bw-
pakog Sev eival oTaBepd elpnua oToug aoBeveig pe
PiZZ, aAA@ 6tav undpxel evioxUel mapa moAU tn 81a-
yvwon (Gishen, 1982, Hepper, 1978). To omvenpo-
ypaonua aipatwong Seixvel 6T mpooBaAAovTal Ku-
piwg ol Baceig Tou Tvelpova, evwy o€ aoBeveig e
COPD «kai pe dpaivotuno PiIMM n cuppetoxn Twyv avw
AoBwv eival mepioooTepo ouvnOng (Kuppers, 1974).

lMveupovika Aeitoupyika Teat: ATid T0 A€ITOUpPYIKO &-
Aeyxo éxoupe: a) ehatTwuéveg FEV, FVC, FEF 25-75
k.. B) av&non Tou umoAeimopevou Oykou aépa vy) e-
AatTwpévn Siaxuon kai 8) oTa TeAeuTaia oTadia TG
vOOooU éxoupe kal SIAaTApayEg aepiwv aipaTog.

Aigyvwon: H didyvwon Tng avemdapkeia tng al-Pi
yivetal amé Tn péTpnon Tng a-1-avriBpuwivng atov o-
PO €iTe he TN HEBOSO TNG AvoToavAAUCNG EITE e TN Jé-
Bodo Tng avaoTaATikAg 1KAVOTNTAG Tng Bpuwivng
(Scharschmidt 1992).

MepioooTepo opioTikA SiIAyvwaon amaiTel Tov TPOC-
S10pIoO TOou QaivoTutiou TG a-1-avTiBpuyivng kal
TOU yovOTuTiou Me Tn HEBoSo TNG aAudiSwTAG avTi-
Sdpaong Tng moAupepaong (Polymerase chain reaction
PCR). Emiong pe Tn péBodo tng PCR pmopei n avendp-
kela Tng al1-Pi va avixveuBei katd Tn Siapkeia Tng e-
ykupoouvng (Dry, 1991). H Biowia AmaTog o€ acBeveig
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He paivoTummo ZZ pe f) Xwpig NriaTtikn vooo Seixvel xa-
PAKTNPIOTIKA OTPOYYUAd NWOIVODIAIKA KUTTAPOTIAG-
opaTIKG éykA€ioTa oTnV TepimuAaia mepioxn. AuTh n
€1IKOVa PTTOPE] va TTAPOoUCIACTEl Kai g€ aAKOOAIKN Nra-
TIKI] VOOO Kal €701 &€V €ival SIayvwaTIKA TN avendap-
kelag Tng al-Pi (Scharschmidt, 199).

lMpoyvwon: Katomv epyaciwv mou éyivav 1660 oTn
Zoundia 6oo kai oTig HMA ge peyaro apiBud opolu-
ywTwv pe ZZ Bpeédnke 0TI n emBiwon NTAV APKETA €-
AaTTwpévn 1600 OTOUG AvEPEG OO0 KAl OTIG YUVAIKES.
O1 kanvioTég pe PiZZ ¢pavnke 0TI eixav akOUn pIKpOTE-
pn empBiwon (Larson, 1978, Buist, 1973).

"AAAol Tovifouv OTI n MPOYVWAN TNg vOOOU 0Ta d-
Toua pe paivotumo ZZ Sev eival yvwaTn yiati eivar Ta
CUMTITWHATA TTOU TOUG 08NyoUV OTOV 1aTPO, JE amoTé-
Aeopa Ta atopa pe KAAUTEPN KAIVIKA €Ikdva Kal TTpd-
yvwon va diapelyouv. £tn Meyain Bpettavia xapa-
KTNPIOTIKG éxel urtoAoyioTel OTI Ba &mpere va eixav
eppavioBei, pe Baon yovoTumikég HEAETES, TIEPITIOU
2000 artopa peta&l Twv nAikiwy 45-55 pe paivoTumo
ZZ alAd éxouv evtomioTei povo 100. Av kal évag a-
PIBuodg and autoug mMBavov éxel MeBAvel amd NMATIKA
f TIVEUMOVIKR vOOoOo €ival MoAU mBavo n mAeiovoTnTa
va empBiwvel opaAd (KwvoTtavréomouhog, 1991).

Oeparreia: "Ogo mo yprnyopa 600¢i a-1-avriBpuyi-
VNG 1 0 AvaoTOAEAG TWV MPWTEACTWY TOOO MIKPOTEPN
Ba eivar n BAABn otov mvelUpova. Emiong peAetaral
Bepameia mou éxel gav kUpIo Ggova To yovidio Tou u-
meuBuvo yia Tnv avendpkela auth (Scharschmidt,
1992, Tarjan, 1991). %e acBeveig pe nmatikn vooo
paAAov eival amiBavo va Bonba. Ze aoBeveig pe nrarti-
KIl QVEMTAPKEIQ N HETAUOOXEUON ATIATOS UTTOPEI va a-
moTeAei AUon. Metd Tn petapdoxeuan Ta emimeda Tng
al-Pi au&avouv kai ¢pTdvouv ota duaioloyika ermime-
&a. (Scharschmidt, 1992).

Zuvown: Av kai eival apkeTa evSiapEépouca n ave-
ndpkela Tng al-Pi alpha-1-proteinase inhibitor), pévo
€va PIKPO TTOO0O0TO TWV APPWOTWY PE Xpovia Bpoyxi-
Tiéa N epdpuonua éxouv autn Tn diatapaxn. Paiveral
oTI TO Kanviopa emdéeivwvel Tn BAABn Tou mveluova.
H avendapkeia tng al-Pi mpémer 1861aTépwg va avalnrei-
Tal g€ ATopa Tou €xouv nAikia katw Twv 40 xpovwv
Kal maparovouvTal yia duoTold | €xouv epgduonua, I-
Siaitépwg b€, av Sev €ival KATVIOTEG.
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AilappayuaroknAn Morgagni

A. MIXAAOTIOYAOQS, A. TPHITOPAKOS, T. MANATIQTOMOYAOS, X. KATEANOZ, B. KOYPOMIXEAAKHZ, E.

HAIOTMOYAOX

loTopiko

MpokerTal yia avépa, nAikiag 50 eTwv, 0dnyod ek-
okaoeEq.

AiTia elcaywynig: pikpn aiponTuon, SUoTmvola aTn KO-
Twon MPOOoSEUTIKA €TOEIVOUNEVD.

Mapouoa vooog: 3 emelcodia PIKPWY AINOTITUCEWY
TO TeAeuTaio €§aunvo, TTOU AVTIMETWMIOONKAV Pe OU-
vTNPNTIKA aywyn oTo oTiTi. AUoTmvola oTn KOTwon a-
o6 bBetiag, mpoodeuTika emdeivoupevn. Kpioeig S0-
omvolag O€ npPepia kar o1dAuaTa opupwy amod EToug.
Euaiobnoia oe AoipwéEelg Tou avamveuoTikoU ouoTn-
JaToG.

ATouiko avauvnoTiko: ApTnpiakn umépTtaon amo 8e-
Tiag, umd GAPUAKEUTIKA aywyrn. Tpaupatiopdg api-
oTepng katda yovu apOpwaong mpo 20eTiag, mou eykaré-
otnoe duoxépeia Badioews.

Oikoyevelakd avauvnoTiko: EAeUBepo.

SuvnBera kai Tpornog {wig: "Eyyauog, matépag 2 u-
YIWV TEKVWY, KATOIKOG emapxiakng moAng. Bapug ka-
mvioTig (60 PY), and nAikiag 17 eTwv.

duoikn e€€Taon

levikn karaoracn: "ATopo maxUoApko (Zwuartiko
Bapog 90 kgr), o€ oXeTIKA KAAR YeVIKA KATACTAOT.

AvanveuaTiko ouoTnua:; Xadng peiwon Tou ava-
veuoTikoU WyiBupioparog dudw. ZTn Bdon Tou SegioU
rmvelpova, eEaAelyn Tou avanveuoTikoU yiBupiopaTtog
kal BopBopuyuoi.

KukAopopraké ocuvornua: Kapdiakoi Tévor BUBiol,
Xwpig maBoAoyikd puonparta. O1Snuata odupwv.

Neupadéveg: apgnAapnTol.

KoiAia: paABakn avwduvn.

*K.AAA, N.N.G.A.

Hrap-omAnvag: aynAadnTa.
Aoina cuoTiuara: xwpig maboAoyika eupnuaTa.

EpyaoTnpiakd eupnuarta

Ht: 46%, Hb: 15 g%, Acuka: 6.500/mm? (M: 58, A:
40, H: 1, Mov: 1), AiportetaAia: 182.000/mm3, TKE:
6 mm. lev. OUpwv: KP. Zakxapo aiparog: 0,78 mg%,
Oupia: 0,26 mg%, Kpeativivn: 1,3 mg% (PT: €wg
1,7), Oupikod o&0: 6,1 mg%, XoAepuBpivn: 0,4 mg%
SGOT: 111U, SGPT: 16 iu, LDH: 78, AiacTtaon: 2010
(PT: éwg 2.800), K: 4,3, Na: 138, Cl: 102, HBsAg:
apvnTikd, Xpovog Thrombofax: 29", Xpovog [lpo-
BpouBivng: 1277 /127, Aépia aipatog: (FiO,: 0,21)
p0O,: 73 mm Hg, pCO,: 37 mm Hg, pH: 7,41, BE: +
2,3, 0,-Sat: 95%. Impopértpnon: FVC: 3540 (87%),
FEV,: 3040 (86%) HKI: AteAng amokAeiouog Seiou
OKEAOUG.

AkTIvOoAoyika eupnuata amo 1o Bwpaka

— 2tnv a/a Bwpakog (Face) (Eik. 1) SiamoTwveral
OMOIOYEVNG TUNUATIKA TTUKVWON 0To 6€&I0 KATW MVEU-
poviko medio pe oadn opla, acgadomnolotoa 1o 6€€iId
kapdiakod xeidog. AlEnon Twv opiwv Tng kapdiayyeia-
KNS OKIAG.

— Touoypagies Se€ioU nuiBwpakiou (Toués 5-12):
Opoloyevig mapakapdiakn okiaon oTig TPOabieg To-
pEG S€egia.

— Ynmepnxokapdioypdapnua: perpia Siatacn Seiwv
KOIAOTATWV.

Ailagpopikn Siayvwon

1. Néo-e€epyaaoia mvelpovog.
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Eikova 1:

1A. KaAon6ng (adévwpa)

1B. Kakon®ng (Bpoyxoyevig kapkivog). (YTép Tng
Silayvwong €ival n nAikia, n kanvioTikr guvnBeiq, n
KAIVIKR €IKOVa).

2. Mveupovia (EvavTiov Tng diayvwaong eivai n amou-
gia mupeToU, BrAxa, amodXpPeEUWnS KAl Ta eUPRUATa
and Tn yevikn aipatog kai Tn TKE).

3. AnooTtnua (Qg emi nveupoviag)

4. YrodiaypayuaTikd anmdéotnua (EAAeiwn mpodiabe-
ogikoU mapayovTa kal oupBatig KAIVIKRG eIkOvag)

5. Exivokokkog KUGOTIG (EAAeIpn KAIVIKAG HapTupiag €-
EWMVEUOVIKAG €XIVOKOKKIAONG).

6. Aviywon Huidiaypdpparog (eventration), pepikn
1 oAikA.

7. MepikapSiakn kUoTN.

8. YmelwkoTikA ouAAoyn (YTép n peyalokapdia, kata
n pn anwbnon Tou pecoBbwpakiou).

9. AlagppaypatoknAn (oicodpayoknAn, kAAn Bochda-
lek n Morgagni).

AlayvwoTikoi Xelpiopoi

— Eéeraoeis nTruéAwv yia B. Koch: apvnTikég

— KurtapoAoyikég mTUéAwv: apvnTIKEG.

— KaAAiépyeies mTuéAwv yia koiva uikpofia: apvn-
TIKEG,.

— Bpoyxookonnon: Ae€id BpoyXIKO SEVTPO: OTEVW-
on Tou oTopiou Tou RB5 kata 80%, wg ek TMETEWs €k
Twv €§w. Aoimoi Bpoyxo! kai BAevvoyovog: Kd. Kah-
MEPYEIQ KAl KUTTAPOAOYIKES €EeTATEIG BPOYXIKWY €K-
KPIoEWV APVNTIKEG.

— H a&ovikn Topoypadia €d€ife peyaAn moooTnTd
ANITTOUG KaI eVTEPIKWYV EAIKWY €VTOG TOU TTpoaBiou KATW
6eglou mveupovikoU Tmediou. (EiocoSog evtépou mapd
Vv &ipoeidn anogpuaon Tou aTépvou) (Eik. 2).

TINEYMQON Teuxos 4o, Touos 5o¢, OkTwBpros - AekéuBpios 1992

— O BapioUxog umokAuoudg emBeBaiwcge Tnv ma-
pouacia mayéog evTEPou evTog Tou BwpakikolU kKAwBoU,
oTtnv omoBooTepvikn xwpa (Eik. 3.4), evw n anAn a/a
Bwpakog, JETA TPIRMEPO ATIO TNG EI0AYWYNS TOU acBe-
voUg amekaAue eEadavion Tng okidoewg (Eik. b).

TeAikn diayvwon

AiadpayupatoknAn Morgagni

Zulntnon

Av kai n SiadppaypatokAAn anoTeA€El OXETIKA TUXVO
MPOBANUA oToug eviAiKeS' Kal KUpiwg OTIS Taxloap-
K€ES NAIKIWPEVEG YUVAIKEG, JE oUXVOTNTA TIOU UTTEpRai-
vel To 40%?2, ev ToUTOIG, O€ AvTIOeOn e Ta veoyva Kai
Ta madid®?, omavidTata MPokaAel ouumTwPaToAoyia
amod TO avarveuoTikd cUoTnua.

2TIG pev guyyeveig SlappayuaToknAeg o o ouXvOog
T0mog eivar n kAN Bochdalek®®, pe ouxvotnTa
0.8/1000 yevvioeig’, kai ouvhBuwg eival apioTepdd,
EVW OTIG €TKTNTEG, N TA€lowngia autwv agopa Sia-
dpayuatoknAn péCw TOUu olcodayikoU TPAUATOG Kal
Siakpivetal oe 2 kUploug TUTOUG: Tov TUTO | (Kat' e-
nmoAiocBnon) kar Tov TUTO |l (Mapaoicodayikn), mou ei-
val AlyoTepo ouxvn, aAAd amoTeAei onuavTiko KAIVIKO
nmpoBAnua’. Mepikoi yiatpoi mepiypadouyv kai Tpito TU-
Mo, TO MEIKTO, TTou OHwG €ival amAd ouvimapén Twv
SUo mponyoUuevwy. MoAig To 3% Twv acBevwv Tou
XEIPOUPYoUVTAl yia 0i00dpayoknAn €xouv Tapaolico-
dayikn kAAN. H aimioAoyia Tng eival acadng. Karta ka-
vova ol aoBeveig TTAPAPEVOUV ACUUTITWHATIKOI €M Xpo-
via, €101 woTe n Siayvwon Tou TUTou |l TN oi1cogayo-
KNANG eival onavia ge atopo kaTw Twy 40 eTwv.

21ov TUTO | N ppevooicodayikn peuBpdvn eival adi-
KT kal dev umidpxel aAnbng mepiTovaikdg oAkKog, €-
vTOG ToU Bwpakog, evw aTov TUTO || utdpyel EAAeipua
oTn dpevooicodayikn PeUPpAavn, TOU €EMTPEMEl TNV
€i0060 eAeUBepou TepITOVAIKOU TAKKOU OTN BWwpakiKn
koihoTnTa.'®

H oicodayoknAn eival cuvnBwe aCUUTITWUATIKA, a-
moTeAoUoa TUXAiO AKTIVOAOYIKO €Upnua. ZToug eviAl-
kKeg ouvnOn evoxAnuarta eivalr omoBooTepvikO AAyog,
aiobnua Kaloou, €PUYEG TTIOU EMITEIVOVTAl KATA TNV
katakAion, Suokamnooia, SucdpecTo aioBnua karta ro
emydoTpIo, EVW N aipoppayia dev eival acuvnong.

H kAAn péow Tou OTEPVOTIAEUPIKOU TPIYWVOU TOU
Morgagni (i oxioung Tou Larrey) eivar omavia, pe mo-
000TO CUMMETOXAS MIKPOTEPO amd 10% emi ouyyevolg
SiappaypaTtokAng.® Epdaviletar omavia otn maiSIkn
nAikia® kai atoug evijAikeg'!, dGToU o1 Aiyeg mepimTRioEIg
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Eikova 2:

Eikova 3:

Teivouv va oupuBolv Ge TaxUoapKous, wg €M Tou a-
06evolg Tng epyaciag auTng, f oe atoua e auénuévn
evdokoihiakn mieon''. Eival omoBooTepvikh, ouvhBuwg

Eikova 4:

S€€1a Kal xapakTNPIoTIKA eudaviletar oav yia oTpoy-
YUAN pada otn npoaBia, Se€ia kapdioppevikn ywvia'?,
H SiappaypatoknAn Morgagni xapaktnpiletar ge a-
vTiBeon pe Tn kAAn Bochdalek amo tnv mapouoia e-
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Eikova 5:

vT0G Tou BwpakikoU kAwBoU mepiTovaikoU OAKKOU
MToU CUVABWG TEpIEXEl €TMAOUV Kal AlyOTepo ouxva
OTOMAXO, EVTEPO A AMAp, oTav n kAAn eival eupeia. Ei-
val acUPTITWHATIKA A ekSNAWveTal mapodika pe ai-
oBnua mécewg f movo otov 6e&i6 MPOoOio Bwpaka,
mou avravakAd otov wpo'. Mpogpavig Ta cuunTwua-
Ta Tou aoBevolg TG epyaadiag pag dev pmopouv va a-
nodoBolv oTtnv SiappayuatoknAn Morgagni, mou a-
TeTéNeoe Tuxaio akTIivoAoyikd eUpnua, aAAa oTn ou-
VUTIApXouoa Xpovia arnoppakTIKn mveupovonadela.

H akTivohoyiki €€€taon Tou Bwpaka AmokaAuTTel,
OTwg oToV aoBevr pag, oTPoyyUAn opoloyevh okiaon,
e 1} Xwpig aépa, oTn kapsioppevikn ywvia®',

H Siayvwon Tng kAAng Morgagni eivai ouvRBwg
npodavig av péoa oTo oakKko Tng KNANg Bpiokeran é-
vTepo. Eav dpwg umdpyel mpomTwaon HOVO Tou €mmAou
A Tou eykapaiou KOAou, To MPOBANpa yiverar SUOKOAOG-
Tepo, Adyw amouciag aepiwv'?,

H Siayvwon TiBetar pe Tn BonBeia Baplouxou utmo-
kAuopou, afovikng Topoypadiag Bwpakog Kal MVeU-
LOTIEPITOVAIOU. XTn TEPIMTWON TNG MPOMTWONG HOVO
TOU eminAou f) Tou eykapaiou k6Aou o BapioUxog uro-
kAuopog Ba amokaAlyer aviywon Tou eykapaiou KO-
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Aou, éva elpnua kat' eEoxAv SlayvwoTiko.'®
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KAiviko mpofBAnua 5B

. MAYAAKQY, A. KOYTXOYKOY, ®. BAASTOS, A. PAMNTHS

loTopikod

Fuvaika 30 eTwy, ayaun, Snuocia urtdAANAoG.

Zuvneieg: Kanviotpia 20 p.y., HETPIa XpRON AAKOOA,
OX! XPNON VAPKWTIKWY.

KAnpovopuiko: Tayid pe TBC nveupovwy mipo SieTiag,
TaTéPAg e 10XAIPIKR kapdionabeia.

Atouikd: Mpo Setiag nmatinda B, mpo éroug voon-
Aeia oe maBoAoyikn KAIVIKA pe a/a Bwpakog mou Ta-
pouociale vedeloeldn okiaon oTo PECO TIVEUHOVIKO TTE-
Sio 6ef1a kal pe BeTikn mantoux. TUGTABNKE avTipu-
Marikn aywyn Tnv omoia dev §&xOnke n acBevrg.

Mapouoa vooog: Ao 3 pfveg akavovioTog MUPeTHS
uéxpr 41 °C mou udieTal ye Afwn MapakeTapodAng. Amno
Siunvou Brixag mapaywyikdg Pe PIkpr NUeEPRCIA MOood-
nTa BAevvodoug amdxpepwng. Emiong avagéper adu-
vapia, kataBoAn kar amwAeia 12 kgr to TeAeuTaio
3unvo. "EAaBe yia éva 10fAuepo koivi avTiBiwon Kal
Adyw eppovig Tou TTUPeToU ékave a/a Bwpakog. Adyw
naBoAoyikwv eupnuatwy npocépxetal oto NNOA.

Quaikr) e€éraon; "AToPO APTIPEAES, L€ UTTOAEITOUE-
vn Bpéwn, wxpd pe kaAn YuxodiavonTiki katacTaon.

AvanveuoTikd: IkavoroinTikn ETTuEn nubwpakiwy.
Emikpouon: cadng mveupovikds. Akpdacn: Un HOUsI-
KOi Hégol pdyxol OTO PETO Kal KATw omicBio nuibwpd-
KIO audoTepOmnAeupa.

KukAogopiko: ZpUgeig 120/min, A.MN. 11/8 cm Hg,
Kapdlakoi TOVOI €UKPIVEIG, GUONPATA SEV AVEUPITKO-
vTal.

MenTikd: KolAia paAakn, Amap kar onAnv aynAdadn-
Ta.

Neugpadéves: Aev ynhagpwvTar.

Noima ouotiuara: Xwpig maBoAoyikd eupruarta.

a/a Bwpakog: AVOUOIOYEVEiG OKIATEIS ue aocadr O-
pIa 0Ta péoa Kal KATW TIVEUHOVIKA TTedia Audw Pe Ti-
BavoTtnTa Umapéng kolhoTikwv Siauyacewv. (Eikova 1)

Eikova 1

EpyaoTtnpiakd eupiparta

lev. aipatog: Ht: 23%, Hb: 7 g/dl, Aeuka: 3000/
cm?®, ToA.: 86%, Aepd.: 7%, MON.: 7%, TKE: 77 mm,
AavICOKUTTAPWON, TTOIKIAOKUTTAPWOT, UTTOXPpWHIaA.

Zakxapo, oupia, NAekTPOAUTES, nriatikog éAeyxog:
duoioloyika.

Hb sAg: apvnTikdg, avti Hb Ag: BeTikd (MoAU xaun-
AOG TITAOG).

lev. ovpwv: Niya muoodaipia, ondvia epudpa: (3
Seiyuara).

ArAn nmruéAwv BK: ApvnTikn (3 Seiypara).
KutrapoAoyikiy mruéAwv: ApvnTiki (2 Seiyuara).
Mantoux ue 2 UPPD RT 23: ApvnTikn.

Aveupeon HIVI ue ELISA: OeTikd.

Aépia aiparos: PO, = 75 mm Hg, PCO, = 30 mm
Hg, pH = 7,52.
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1) mBavég Siayvwaoeig;
2) S1ayvwaOTIKOI XEIPIOWOI;
3) évapén BepameuTikng aywyng;

Kata Tn voonAeia

"Eyivav or kaTtw eetaoeig:

Vidal ka1 Wright: Apvntikég, Fe oppou: 54 ug/dl,
Ferritine: 876 ng/ml, IgA: 203, IgG: 2850, IgM: 363,
T;, T4, TSH, CEA, AFP xai test pemavwoews: "OAa
duaioloyika.

Ymepnxoypapnua avw kolAiag: avgnon Twv opiwv
Tou 8€€ioU AoyoU Tou UMATog PE GUTIOAOYIKA NXOYE-
VeI KAl PIKpR algnon Twv opiwv Tou OTTANVOG.

4 LEPEG UETA TNV €10AYWYR €YIVE I0AOYIKOG EAEYXOG,
0 oToiog ATav apvnTikog yia ypinmn A kar B, mapaiv-
GAOUEVTOQ, AVATIVEUCTIKO OCUYKUTIOKO 10, adevoiod,
YITTAKWON, HUKOTTAaoua, upeto Q, mapwTinda, 1Aa-
pa, éprnTta {woTNPA, KUTTAPOMPEYAAQID.

10 nuépeg peTa Tnv €lcaywyn €yIive EAeyxog UTIO-
nAnBuopwy AepdpokuTttapwy: T Aepdokittapa 16%
672/ul.

T.: 38%, Ty 64%, T, 22%, 147/ul, T4 28%
188/ul, T,/Tg: 0,8. Ta cupmepacpaTa ATAV PeyaAn e-
AatTwon Twv T, AepdokuTTapWY.

H a/a Bwpakog mapéueive apetaBAntn kad’ oAn
TNV S1ApKeIa vOONA€iag OTIWG KAl TA AéPIa aipaTog.

Qepameia

Tnv 4n nuépa amod Toug elcaywyng: looviadién kai-
pibaptiukivn per os kabwg kal amp TpipedoTmpiun-
kopTipagaloAn (TRM-CMX) IV.

Tnv 130 nuépa amo Tig eicaywyng SIaKOTTETAl N
(TRM-CMX) Aoyw aAAepyikoU eEavBnuarog.

Tnv 30R nuépa mpoTiBetal tab ketokovaldAng kai
tab aiBobupuidivng.

Tnv 35n nuépa mpooTiBevTal IVTEPHEPOVN Kal TTE-
vraudivn 1V,

Tnv 38n nuépa S1akomTeTal N IVTEPPEPOVN KAl XO-
pnyeitar AZT V.

48 nuépeg peta TNV elcaywyn n acgBeving mebaivel a-
O KapSIoavanveUOTIKI AVETIAPKEIQ.

KaB' oAn Tnv Sidipkeia voonAeiag o mMUpeTog mapapé-
vel uPnAog, ouvexiletal n armwAeia Bapoug, n avaipia
kai n Aeukorevia. AauBavel cuvohikd 15 povadeg ai-
patog. Metd BavaTtov npbav kaAAiEpyeieg TTUEAWY Oe-
TIKEG yIa pUKkoBakTnpidia pupaTiwong avBpwmeiou TU-
mou euaioBnTa ge 6Aa Ta cuvnABn avTiGuuaTIKa pap-
paka. O kaAAiépyeleg oUpwy yia BK ATav apvnTikég.

TMINEYMQN Teuxos 4o, Topos 506, OxtwPpios - AekéuBpiog 1992

Aladopikn SiayvwoTikn

O1 mo ouvnBiopéveg Mabnaoeig TTou mapoucialovTal
oe aoBeveig pe AIDS €ival n nmveupoviTida and Pneu-
mocystis carini, oI JUKOBAKTNPIWOEIG STPEMTOKOKKOG,
StapuAokokkog, AigodiAog kai  weudopovada, n
niveupoviTida and Kuttapopeyaioid (CMV) kai Siddo-
PEG MUKNTIACEIG ATO KPUTITOKOKKO, KAVTIVTA, VEOTTAQ-
oieg, ouvnBEéaTepeg Twy omoiwv €ival To gdpkwpa Ka-
posi kai Ta Non-Hodgkin Aepdpwpara omwg emiong kai
Si1dgpopeg Siapeoeg nveupoviTideg (un e1dikég). (Resp.
Med. by Brewis, Gibson & Geddes 1990).

AvadépovTag Ta uTép Kal Td Kata yia Tnv Kabe ma-
Onon amo TIg AVWTEPW CUYKPIVOVTAG E TNV TTEPITITW-
on pag, apxifoupe pe Tnv mveupoviTidéa and Pneumo-
cystis carini.

— H akTivoypadikn €ikéva Tou Bwpakog pe Tig Sia-
XUTEG OKIAOEIG Audw OTA PECA Kal KATW TIVEUUOVIKA
nedia.

— H un ouxvnh epdavion TAEUPITIKWY CUANOYWV.

— H pikpn moooTNTA TWV TITUEAWV Kal N AeukoTievia
Kabuwg Kai

— H pakpa Sidpkelad Twv CUUTTWHATWY TIPIV TNV
epugavion (Radiology 1990/175/723), (AIDS Patient
Care/June 1989/5).

Yta katd via T Sidyvwon auTh pgmopoUv va ava-
depBolv:

— Ta cadn eupnuara amd Tn uaikn e&éraan Tng
acBevoug.

— H pn emékTaon Twv AKTIVOAOYIKWY €UpNPATWV
Kal n Jn avtamokpion Tng oTnv KataAAnAn BepameuTi-
ki aywyn (TMT1, SMX). (Resp. Med. 1990, 944).

YuvexiCovtag TNV SiadopodiayvwaoTiki AioTa avadé-
POUME TIG MUKOBAKTNPIWOEIG KAl TTPWTO TO Mukofa-
kTNpidlo TNg pupaATiwWONG.

21a utép edw pmopolv va avadepBouv:

— 01 S1axuTeg OKIACEIG OTA PETA KAl KATW TIVEUMO-
vika media kal

— H Bpadeia €€€AEn Twv akTivoAoyikwv aAAoiwoe-
wv, Kabuwg kai

— H mpo étoug Siayvwon Tng tbe, pe BeTikd Sepp.
test kal Twpa epdavion a/a onueiwv ocupBatwy pe tbe
kai apvnTikd &epu. test (reactivation). (Chest
1990/98/5/1051, ARRD 1987/135/504, ARD
1987/136/492).

2Ta KaTd yia TN Sidyvwon TNg QUPATIWOEWS €ival;

— H pn Umapén eEwbwpakikwy evToTicewy, av Kai
TO TIEPIOTATIKO &€V €PEUVNONKE €MapKwg TPOg auTn
Tnv kateUBuvon (uovo B.k. oUpwv apvnTikA) Kai

— H un avramokpion oTo BepamneuTikO OXAMA.

lMNa ta aruma pukoBakTtnpidia (avium, kansasii),
uropoUpe va avapépoupe oTa umép yia Tn Sidyvwon
AUTWV:

— Tnv akTivoAoyikr €ikdva Kal Ta CUUTITWHATA TA
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otoia Sev €ival eldika

— Tnv peydAn ouviBwg SIAPKEIT TWV CUPTITWHA-
Twv, kal BéRaia

— Tnv un avTamokpion ata avTihuPaTIKa GApPaKa,
eV

270 KaTd yia TNV Siayvwon:

— Tnv ouviBwg S1G0TapTn VOGO pe TuxvdTepa
npoBAfuaTa amod To yaoTpeviepiko (SIApPoIeg K.ATL),
kar To nmap. (ARRD/1987/136/493, Resp. Med.
1990, 953).

MNa mig BaktnpiSiakég Aoipwielg, ol omoieg eival ap-
KETA OUXVEG PTTOPOUE VO aVapEPOUPE OTA UTIEP:

— Ta eupfparta amo TN avTiKEIPevIKR eEéTaon (un
MOUGIKOI OTa PETA KAl KATW AudW), EVL OTA KATA:

— Tnv akTivohoyikr| €ikdva Tou BwPakog pe AoBu-
Selg gupmayeig eIkoveg,

— Ta muwdn nTieAa pe AeUKOKUTTAPWON TTOU EXOU-
He ouvABwg oTig Aoipwéelg amd BakTnpidia kal Sev u-
napxouv oTnv acBevil pag (Radiology
1990/175/723, AIDS Patient Care, June 1989/5).

MNa Tnv mveupovitida and kuTTapopeyaloio (CMV),
€miong, UMopoUpe va avadEPoupe aTa UTEP yia Tnv
S1dyvwan auTh:

—Tnv akTivoypagia Bwpakog kai TRV KAIVIK €1kdva,
n omoia opolader pe TV P. carini pe Tnv omoia cuyva
Kal OUVUTTAPXEI, EVW OTA KATA

— Tnv ouxvh apdiBAnoTpoeidinda, kabuwg kar v
nnatitida kai koAiTida mou epdaviovral oTAV TVeU-
povitida Tou KuTTapopeyahoiol (Resp. Med. 1990,
952).

Twpa yia TNV opdda Twv PUKNTIACEWY, AVadEPOUNE
OTA UTIEP:

— Movo Ta yevikad oupnTwpara, av Kai un e1dikd, e
KUPIO TOV TIapaTEIVOUEVO TUPETO mapd Ta Siddopa
$dappaka kai oTa Kata

— Tnv akTivoypagia Bwpakog Pe Tig GUXVES EVTOTTI-
Opéveg okiaoelg pe acgadeig 6Joug, Kabuwg kal

— Tig ouxvég MMAEUPITIKEG TUAAOYES, KOIVA YVWPI-
OpaTA TWV HUKNTIAOEWY TTOU OPWG SV UTTIAPXOUV GTNV
aoBevn pag. (AIDS Patient care/Dec 1990/97, Ra-
diology 1990/175/725).

27ig veoTAdoieg Twpa pe To odpkwua Kaposi kai To
Non-Hodgkin Aéudwua avapépoupe yevikd:

— Tig diaomapTeg oliIdiakég okIAoelg oTnV a/a Bw-
pakog, kabwg

— Tig ouxvég mAeupiTikés ouhhoyég (ouvhBweg ai-
Hoppayikég oTo odpkwpa Kaposi), ota kata yia Tn 81d-
yvwon autwv. (AJR 1987/148/25, Radiology
1986/161/87, Res. Med. 1990/754).

TéAog yia Tnv pn e1diki Siapeon nveupoviTida (n LIP
ouvnBwg oTa Maidid), avapEpoupe GTa UTIEP:

— Ta akTivoypadikd Tou Bwpakog kal Ta Yevikda
kKAIVIka@ Ta omoia eivar koiva pe Tnv P. carini, evw oTa
Katd Tnv
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— 2uvABn &idAuon f; ataBeporoinan Tng mveudovi-
TI60g ad’ eauTrg o€ TaxU OXETIKA XPOVIKO SIA0TNUA.
(AJR 1987/149/265, An. Int. Med. 1987/107/7).

AIDS kail ¢pupatiwon

H TBC eival pia oAU ouyvin vOoog 0€ aTopa mou €i-
vai ¢popeig N maoxouv and AIDS.

MoAAég umtoBéaeig éxouv yivel yia va e€nyRoouv au-
TO TO PAIVOUEVO.

KaT™ apxiv €ivar yvwoTo 0TI n peiwpévn SpacTikd-
™NTa TV T-helpers AeppokuTTdpwy mou epdaviletal
oTa atopa autda mpokaAei diatapayf otV AeiToupyia
TWV PAkpopaywy, TwV KUTTApwY SnAadh mou ouadia-
OTIKA Tapepmodiouv TNV €EEAIEN Tng poAuvong amd
pikpoBio Tng Puuatiwong oce véonorﬂ. "Eto1 artopa
mou éxouv MpooPAnBei amd Tov HIV éxouv auinuévo
kivéuvo avantuéng TBC.

Aladopeg pehéteg mou éyivav oTig HIMA emBeBaiw-
vouv Tnv au§nuévn ouxvotnta Tng TBC oe aoBeveig pe
AIDS. "ETol BpéBnke OTI ol MOAITEIEG TTOU €ixav Auinué-
vo apiBuod oBevwv pe AIDS eixav augnuévo apiBuo a-
0Bevwv pe TBC. Emiong o1 kovwvikég opdidec mou €i-
xav augnuévn TBC ATav ol idieg pe auTég mou eixav au-
£non AIDS?

H mo onpavTiki anodeign augnuévng TBC e atopa
pe AIDS eival n pehétn piag opadag amd 519 vapko-
paveig otn Néa Yopkn mou mapakoAou®ndnkav amoé To
1984 éwg To "86. 12 amd Toug 279 mou éyivav dpopeig
n voonoav andé AIDS avéntuiav TBC. Kavévag Sev a-
vénTu§e TBC amo Toug 240 mou Sev poAUvBnkav amd
Tov HIV?,

"Ooov adopd Tnv KAIVIKA eikdva acBeviv pe AIDS
kar TBC undpyouv apkeTég avadpopikeg ue)\éTeg4 Tou
éyivav o€ voookopeia Twv HIMA kai Sivouv apketég
mAnpodopieg yUpw anod 1o Béua. Paivetal Aoimov 6T
n TBC oe Tétoloug aoBeveig mponyeital cuvABwe Twy
Aoipwewv pe eukaipiakd piIkpOBIa pmopei dpwS va
ouvuriapyxel A va akoAouBei pia Tétoia Aoipwén. Amo
1090 nepimtwoeig TBC mou avadpépbnkav atn GAwpI-
6a Twv HMA oe aropa pe AIDS, n Sidyvwon tng TBC
rponyndnke Tng diayvwong Twv AIDS mepiocdTepo a-
no éva prva ge 62 mepimthoeig (MogoaTd 57%), n 61a-
yvwon 1ébnke Tov idio piva oe 30 mepimTwoelg (28%)
Kal akoAouBnoav Tnv Sidyvwan Tou AIDS mepigodTe-
po amd éva prfva povo 17 mepmrwaoeig (16%)°.

H akTivoAoyikA eikdva ouvhBwg eivai auth atumng
Sindnoewg KkaTw AoBwv, ekdva SIAXUTNS SIAPECNS
mveupovonadelag kai S10ykwan mUANg 1 mapaTpayeia-
KN AepdadeviTida eival guxvég eikoveg.

MoAA&g dopég eival Suvatdv va umapxouv BeTikég
KaAAiépyeieg TTUéAwyY yia pukoBakTnpidio Tng dupa-
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Tiwong Ue apvnTikn a/a ed)pCIKOS.

H diayvwon amoTtelei ouxva éva peydho mpdBAnua
ylaTi Ta yevika oupmnTwpaTa tng TBC pnopei va odei-
Aovtail kar oe aAAn véoo mou cuvodeuel To AIDS, n a-
KTIVOAOYIKP €lkdva ouvhBwg eival aTturmn Kai €ival ToAU
ouxvn n ewrnveupovikn dupaTiwon Xwpig eidikd ou-
unTwpata. "Etol o1 SiayvwaTikoi xeipiopoi mepiAauBa-
VOUV €KTOG amd Tnv a/a Bwpakog kai Tnv mantoux,
nTUeAa yia B. Koch mou apketég dpopég pmopei va eival
BeTikd pe apvnTikn a/a Bwpakog. e apvnTikhg amod-
XPepywn aAAda urowia TBC npémer va yivetar Bpoyxo-
okornon, lavage kai SiaBpoyxiki Biowia. To lavage é-
X€l BpeBei 011 BonBdel Mo ouxvda oTn SiIayvwon ar’ o7
n SiaBpoyxikn Blowia xwpig Opws va peiwvel Tnv afia
™mg B|owi0g5.

H Bepaneia mepiAauBaver Ta Tpia yvwoTa avtipuua-
Tika INH, RFM, PZ yia 9 prjveg ue auxvo follow-up pe-
T8 10 TENOG TRG wnpefepandag. B EIDR pniopd va
pooTeBei 0Tn Bepameia av avapéveral avBekTIKOTNTA
otnv INH f éxel mpoaBAnBei To KNZ. Mepikoi mporei-
vouv ouvéxion INH-RFM yia 12 piveg kai aAAhor Tnv
xopnynon INH yia 6An Tnv undhoimn {wh Twv aoBe-
vwv. Av n INH n RFM 6ev mepihapBavovTal otn Bepa-
neia TOTe TIpémel va cuvexiletal yia 18 pr']vegm. O1 me-
pI00OTEPEG peAETEG €xouv Seifel 6TI acBeveic pe AIDS
ka1 TBC amavtolv kaAd otnv avti-TBC aywyn.

2e atoua mou éxouv MPoaBAnBei and pukoBakTnpi-
610 avium mou eivai moAU cuxvod n Bepareia eivar SU-
OKOAN, Ta pappaka epdavifouv peyain TofikdTNTA KAl
Ta BeparmeuTikd oxAuaTa yevika Sev amodidouv. H Be-
paneia mepiAapBavel TEcoepa éwg €SI GApUAKa Kal TA
TIPOTEIVOLEVA GXNUATA €ival;

a) INH, ETB, clofazamine, rifabutin

B) mpooBnkn To mponyouuevo cycloserine, PZ, ami-
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kacin.

Ta vewTepa kai mo eAmdopdpa oxriuara mepiAappa-
vouv: amikacin-ciprofloxacin-imipenem/cilavtin  ci-
fapentine/amikacin.

"Oocov agopa Tnv mpoAnywn, acBeveig pe AIDS A
dpopeig Tpémel va unoBailovrar ce mantoux kai a/a
Bwpakog. Av n mantoux eival BeTikR /| UTApPXE! 10TO-
pikd -BeTikAG Mantoux oTo mapeABoOv Sivetar INH yia
12 pAveg aveéapTnTa amd Tnv nAikia Tou acBevoug.
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Quuartiwon mpoorarn o€ aoBevn ue nmartitida B

K. ZAXAPIAZ, 3T. MANAAHMHTPIOY, I. MOAITHZ

loTopiko

AcoBevig nAikiag 38 eTwv mpoonABe yia e&étaan, -
eI MApATAPNOE ATO PNVOG PEIWON TOU OYKOU TOU
OTEPUATOS TOU KAl Peiwon (Ewg KaTapynon) Tng akTi-
vag oupnong.

2uvnBeieg: Kamviotng 30 p.y., Ta TeAeutaia xpovia
40 ToIyapa/nuépa.

KAnpovouiko 10Topikd: EAeUBepo.

ATouIKO 10TOPIKO: ATpodia Twv PUwv TpocBiag e-
mdaveiag Tng kKvAung audw, pe immormodia, amd mo-
AuopeAitida oe maidikn nAikia. Ano SieTiag, atuma Kol-
Aakd aAyn, paAdov kwAikoeidn, umepnBikwg 16iwg a-
pioTepd mou anedoOnoav cge koAiTida. H oupoAoyikn
€€€Taon pe SakTuAikn YnAddnon Tou MPOCTATH, AME-
Bn apvnTikn. Mpo 10unvou, MUPETOG WG 38°C yia 20
NUEPES, Me pIViTION, TApo&UVTIKO Tapaywyiko Bhxa,
kataBoAn kal aduvapia. Ta cupnmTwPaTa auTd anedo-
Onoav ge Aoipwén avwTépou avamnveuaTikoU. H duol-
Kk €€éTaon Tou avamveuoTiKoU Kal Twv AOITIWY ouoTn-
patwv ATav apvnTikh. O epyacTnpiakog éAeyxog (yev.
aipgaTtog, yev. oUpwv - TKE - nmaTtikdg KUKAOG), nTav
oTa ¢pucioAoyika opia.

H akTivoypadia Bwpaka ATav apvnTikn.

To umepnxoypadnua AMATOG - XoANSOXOU - VEDpWY,
nTav apvnTikd. "Eyive deppoavtidpaon Mantoux 2 Ul
PPD kai ATav BeTikn (22 mm).

Puoikn egéTaon

"ATopo pe KaAR own, OXETIKA Taxuoapko (UWoug
1,76 p. ka1 Bapoug 95 kgr). Xwpig maBoAoyikn on-
peloAoyia amd TO avamnveuoTIKO KAl KUKAOPOPIKO oU-
oTnua.

Aev mapatnpnBnkav kuavwaon, oidénuara, mANKTPo-
SakTUAIa, SeppaTikég BAAReg.
Aev ynhaopndnkav Aepdadéveg.

. K. MIMAPAAZ

lMerrTiko: MoAIG wnAadpnTo Amap.

OuporroioyevvnTiko: Kara tnv SakTtuAikn e€Taon
TOU MPOOTATN amd To 0pB0o, SiamoTolTal oKANpia Tou
SegioU mpooTatikoU AoBou («bonny hart» okAnpia).

EpyaoTnpiakda eupnuara

lev. Aipatog: Ht: 50,5%, Hb: 16, 1 gr/dl.

Neukad Aiuoog.. 8700/kkx (MoAup: 62, Aeud.: 33,
Mey. Mov: 4, Hwav.: 1).

AiporreraAia; 130.000/kkx. TKE: 8 mm 1n wpa.

Oupia: 37 mg/dl, akxapo: 95 mg/dl Oupikd ofU:
5,6 mg/dl. XoAepuBpivn oAiki: 0,68 mg%, SGOT: 36
Mov. SGPT 39 Mov. (®.T. amno 2-12).

AAkaA. Qwodartaon: 23 pov. (P.T. éwg 48). "O%ivog
dwodataon: 10,8 pov. (O.T. éwg 11).

MpooTaTtikh 6&ivog pwodaraon: 2,5 pov. (P.T. Ewg
4).

lev. OUpwv: €.8. 1018. NMuoodaipia: 4-6 k.o.m. Xw-
pig epuBpd - Aeuka - dAarta - KuAivépoucg.

AuTtpaAiavo avTiyovo: OeTiko.

AxTivoypadia Bwpaka: ApvnTIKO.

Aiagopikn Siayvwon

— Mirwon npoorarn
Yrép: WnAaodntn okAnpia
Kara: HAikia.
— Quuariwon npoTaTn
Yrrép: WnAhadpntn okAnpia, Betikn Mantoux.
Kara: ApvnTikn akTivoypadia Bwpaka.
— Kokkiwpatwdng mporaritida
Ymép: "AAyn umepnBikwg, wnAadnTh okAnpia.
Kara: NaAidTepn apvnTikn €£€Tacn MPooTATOU.
— AiBiaon mpoorarn
Yrép: WnAaodntn okAnpia.
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Kara: Muehoypadia apvnTikn.

Amo Ta mapamavw gaivetal 0TI n wnAadnTn okAn-
pia Tou TMPOOTATN €ival Koivd eUpnua  n TeAikn Oia-
yvwon TiBetal Wovo pe Bloyia.

AlayvwoTikoi Xelpiopoi

A. Aiepedvnon nratikng vooou
1. Aeiktes nmatitidag

Anti Hbc BeTikd

Hbe Ag ApvnTiko

Anti Hbs ApvnTikd

Anti-Hbe BeTikd.
2. HAektpopopnon Aeukwudrwv

EvTdg duoioloyikwy opiwv
3. Bioyia nmarog

H pikpookorikn e§€Taon Tou 10T0TEPAXIGioU AMATOS
unKoug 3 cm, €deige évtoveg aAAoIWaEIS xpoviag nra-
TiTidag AoBidiakoU TUMoOU (chronic lobular hepatitis).

O1 aAAoiwaoeig guvodelovTal amd eKTETAPEVR TIA-
pouoia ground glass kuTTapwv evOEIKTIKWY TNg Ta-
pouciag AuoTpaAiavoU avTiyovou.

Kakonéng veormAaouaTikn egepyaocia dev maparnpn-
Onke.

B. Aiepevvnon okAnpiag Tou mpootarn

1. AkTivoypagia Bwpaka: ApvnTiki

2. ArAn e&€raon oUpwv yia B. Koch (3 ¢popés): Ap-
vNTIKA.

3. AnAn €&éraon onépuarog yia B. Koch: ApvnTikn.

4. KutrapoAoyikn oUpwv: ApvnTik.

5. ArmAn veppwv - EvéopAéBiog nueroypagia - Ku-
oreoypadia: Xwpig eUpAUATA.

6. Ynepnxoypadnua vedpwy - opxewv: O1 veppoi e-
VTOG TOU PUOIOAOYIKOU WG MPog To HéEyeBog kal oU-
otaon pe oadn diadopomnoinan GAOILO0US - HUEAW-
Soug poipag. Aev onueloUtar SIATACT TOU MUEAOKAAU-
KUKAIKOU GUOTAPATOG.

"Opxeis puaioAoyikoi oe uéyebog kar ouoraon: Aev
onuelouTal Sioykwon Tng emdISupidog apdoTepod-
mAeupa. Mikpr kUoTn 3 mm oTn kedpaAn Tng Se€iag e-
mdidupidog.

7. AiopBpikd umepnxoypagnua nmpoorarn: NpooTd-
NG PUCIOAOYIKOG O€ LéyeBOC Ka oUOTACN HE KATA TO-
TTOUG €EAATTWHEVN NXOYEVEID TOU TTAPEYXUPATOS WG €TTi
npooTaTitidog. Aev onueioUTal SIOYKWON OTTEPUATOSO-
XWV KUOTEWV.

8. Bioyia npoorarn e BeAovn: KuAivépika 10TOTEUA-
XIa e xpwHa Aeukwmd. Ze mpwTn ¢paon diayvwodnke
VEKPWTIKI €V WEPElI KOKKIWHPATWON HE XAPAKTAPES
oupBartoug pe autolg TNg dupatiwong. Emedn opwg
€ival yvwoToO OTI OTOV TTPOCTATN PTTOPET va avanTuxOei
KOKKIWMATWONG mpooTaTiTiba éyive e1dikn xpwon Zie-

TINEYMQN Teuxog 4o, Touos 5og, OktwBpios - Aekéufpiog 1992

hl-Neelsen.

AilamoTwOnkav pukoBakTnpidia oe OTeVi OXEON L€
TA KOKKIWUATA Kal TNV VEKPWON, OTOIXEIO TToU atodel-
KvUel Tn dupaTiwdn aiTioAoyia Tng vooou.

TeAhikn Siayvwon

Qupariwon mpooTarn kair Hmatimiéa B.

Zulntnon

H ¢upartiwon Tou yevvnTiKoU OUOTAUATOG OTOV Av-
dpa €ival Kupiwg amoTokog pupaTikng BAARNg Twv ve-
opwv. O Medlar'* LE TIC TApATNPROEIG TOU O€ aoBe-
VEIG e pUUATIWON TOU OUPOTIOIOYEVVNTIKOU GUOTAMA-
TOg UTTOOTNPICel OTI N yevvnTIKN TTPOooBoAR aTov avépa
yiveTal kaT' euBeiav amod Ta oupa. Ev TolToIg avadé-
pel 011 070 11% Twv MEPIMTWOEWV N TPOoBOAR Tou
YEVVNTIKOU CUCTAPATOG ATAV ameuBeiag aigaToyevng,
XWPIg va TTAoYouV oi VEPPOI.

H em&idupida eivar n ouvnBéaTepn eudavion Tng
dupaTiwong Tou YevvnTIkKOU OCUCTAMATOG OTOV QAv-
6p01’2.

AkoAouBoUv o€ cuxvOoTNTA N EVTOTION OTOUG OPXEIS
KAl oTOV TIPOCTATH.

MepimTwoelg pupaTtiwong TnNg oupndpag kal Tou Té-
0UG €xouv Teplypadei, aAAd eival omavieg.

O1 avépeg pe pupatiwon Tou yevvnTikoU CUOTRUA-
TOG oUVNBWG €ival eAeUBepol CUPTTWHATWY KAl €Upn-
uaTwyv. Ze moAAoUg aoBeveig, undpyel wnAadnth pala
oTo naoxov opyavo mou ato 20-40% Twv MEPIMTWOE-
wv eivai embéuvn4. H oTeipotnTa €ival moAU ouyva To
amoTéAeopa NG GpuuaATIKNG MPoafoAng Tou avamapa-
ywyikoU cuoTthuartog otov avépa. O1 Sole-Balcells,
Jimenez-Cruz ouvepyéneg1 Tagivopnoav Toug avopeg
HE yevvnNTIKN GUPATIWON O€ TPEIG OPASES. ZTNV TTPWTN
opada mepiAapBavovTal auToi mou eixav maBoAoyikn
nueloypadia kar Sev eixav eupnuara katd Tnv e€éra-
on TWV YEVVNTIKWY TOUg opyavwy (SakTuAIKR, WwnAa-
dnon ooxéou). STnv SelTepn opdda avnkouv aAuToi
mou eixav maBoAoyikn TTUeAoypadia kar pia r) mepIoaod-
Tepeg wnhapnTég paleg oTa yevvnTikKa Opyavd. 2Tnv
TpiTN opada kaTéTagav auToug TToU eixav GUTIOAOYIKN
nuedoypadia kai wynAapnth pala yevvnTikwy opya-
vwv. To 25% Twv acBevwv Tng mpwTng opddag (mabo-
Aoyikr TUeAoypadia apvnTIKn €EETACN YEVVNTIKWY
opyavwy) €ixe ducioAoyikd OTTEPUA, €VW OI UTTOAOITIOI
noav oteipol. "OAol o1 aoBeveig Twv aAAwv SU0 opa-
Swv noav oTeipol.

H mapatnpnon auTtn Twv €KoEONUACTHEVWY AAAOIW-
Oewv TNg mo1dTNTAG TOU OTIEPUATOG TWV aoBevwy au-
TWV €pPNVEUEl TNV PeyaAn ouxvoTnTa TNG OTEIPOTNTAG
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TWV avopwV Pe GUUATIWON TOU YevwnTiKoU CUGTAPA-
TOG.

H éiayvwon yivetai pe Biowia kai kaAAiépyeia yia B.
Koch twv tepayidiwv mou AapBavovrar and v pada
TWV YEVWNTIKWY 0pYavwy (MpooTdarn, em&iSupidag)>.

Eneidn Siadpopa campoduta (6mwg M. Smegmatis)
pTopei va oSnynoouv oTov OXNUATIONO KOKKIWHATWY
oTa yevvnTikd 0pyava Tou avépa kaAd eival va avapé-
vovTal ol KaAAI€épyeleg yia emBeBaiwan TNg GUPATIKAG
airioAoyiag Tng B)\dBngz.

21NV dupatikn mpooTartitida n SiAyvwon uropei va
TeO€i ka1 pe kaAAiépyela Tou oméppatog. Emiong éxel
neplypadei kal n dSuvaroTnTa PeTAdoong TNG puuaTi-
wong Je To OTIEPUA OTAV TIACXElI O npomdmgLsA

Eivar yvwatd oTi:

H ewrveupovikn pupatiwon avripeTwnileTal orpe-
pa, pe Ta idia BepameuTikd oxRuaTa kai yia idio xpdvo
Me TNV miveupovikn ¢upaTtiwon (eival Suvartov, oTny e-
Ewrveupovik ¢upatiwon n Bepareia va mapaTtabei
€wg Toug 12 pnves®).

And Ta mpwrtelovta avripupatika ¢apuaka (SM,
INH, RFM, EMB, PZ), ta INH, PZ €ivai nnatotofikd. O
ouvoIaopog SUo NMAToToEIKWY GAPPAKWY, PTTOPE] va
au&noel TNV TogIKN Toug eniépaon7.

H INH mepiAapBaverar oe 0Aa Ta npotelvopeva Be-
PATIEUTIKA OXAMATA, AKOMN KAl av UTIapxel TpwToma-
B¢ avToxn oTo PAPUAKO.

Eav oto BepameuTikd oxnua dev mepihauBaverar n
RFM, 1dTe n xpovikn Sidpkeia aywyng mapaTteiveral
TTAEOV TWV EVVEQ UNVWV.

ArodekTa oxfpaTa pakpdg Siapkeiag mou Sev mepié-
XOUV pidaumukivn €ivar Ta:

a) 2 priveg SM, INH, T/10 pfveg INH, T (Beiaketald-
vn)

B) 2 priveg SM, INH, EMB/10 pnveg INH, EMB

y) 2 uiveg SM, INH, PAS/10 prveg INH, PAS®.

H INH éxel ogadwg evoxomoin®ei yia nrmatotofikn
BA&BN. Xe 1% mepimou Twv acBevwv mou Aapfavouv
TO dapuako avanTlooeTal ikTepog kai o€ 10% mepi-
ou, MIKPOTEPN avikTepikn BAABn. Mepimou to 10%
TwV acBevwv Mou avanTiooouV iKTEPO, nebaivouv’.

H nnaTikA BAGBN epdavifetar cuxvotepa oe acBe-
veig mou maipvouv povo HNH i INH kar RFM and e-
keivoug Tou maipvouv INH+SP.

H nnatoto&ikdtnta Tng INH oxetiletar pe Tnv nAI-
Kia™®, 3¢ véoug evnAikeg 20-35 eTwv, mapoucialeTal
nnatiki BAaBn oe mooooTo 0.5% Twv acBevwv mou
AapBavouv To ¢appako. To moocooTd SimAacialetal
/1a Tnv nAikia 35-50 etwv ka1 pOavel To 3% oe nAikieg
avw Twv 50 eTwv.

O1 xpoviol aguunTwuarikoi gpopeig AuoTpahiavoU
AvTtiyovou (HBs Ag), umopoUv va AaBouv INH, xwpig
xivbuvo au§nong Twv Tpavoawvaou'uv7.

Ze peAétn kaTaragng papudkwy mou SidovTal oe a-
58eveig pe nmaTikn BAGRN oe opddeg emkivéuvoTnTAC,
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SiakpivovTal opadeg «uwnAol, TTEPIWPICUEVOU Kal Xa-
HNAoU kivéUuvou». H INH kai PAS katatdooovral otnv
opada xaunAng emkivéuvotTnTag. H kardartagn twv
dapuakwy éxel oxéon e Tnv Sladikacia amékpiong
Toug’.

H RFM mpokaAei nmatitida oto 1% mepimou Twv a-
oBevwyv, oTwg emiong kai augnon Tng xo)\epuepivng7'w.

"Exovrag um’ own Ta mapamavw, To BepareuTiko
pag oxnua mepiéxel anod Ta mpwretovrta SM, EMB, kai
v INH. Emeién opwg undipxel To oxeTika anpoBAento
NG aywyng (nmatoto§ikd papuako oe acBevn Pe Xpo-
via evepyd nmaTimida), MPoOOTEDBNKE KAl TETAPTO GAp-
pako amnd Ta deutepelovta (PAS).

Alapopdpwbnke TeAikd To oxqua.

StpenTopukivn (SM) 1 gr/nuépa, yia To mpwTo 6i-
unvo.

looviagién (INH) 300 mg/nuépa,

EGapBoutoAn (EMB) 1400 mg/nuépa kai

MapaapivooaAukiAikd o0 (PAS) 1 gr/nuépa.

O aoBevig onuepa, €&n mepimou pAveS PeTd TNV é-
vapén Tng aywyng, ouveyilel ue INH, EMB kai PAS kai
Ol TIJEG TWV EPYACTNPIAKWY TTAPAPETPWY TTAPAPEVOUV
oTa puaioAoyika emimeda.
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BRONCHodERﬂ.
THEOPHYLLINE ANHY%S
ZYNOEZXH: Kabe kapouha eheyxopevng anoésoﬂwm}q
Theophylline anhydrous 200 mg, 300mgn 400mg.
ENAEIZEIZ: Bpoyxio a68ua, TIVEUHOVIKO OIBNHa, XPoui
TIVEUROVOTIGBELa OTAV 0 BPOYXOOTIACHOG Eival avaGTPEPIIOG.
ANTENAEIZEIZ: Ynepeuaiofnola oto gpappako.  *
ANEMIOYMHTEZ ENEPIEIEZ: MaotpevTtepio (vautia, cvope&m
£MLYAOTPIKO BApog). Kapdiakeg oppuemaq (taxuppuBlid, BpaduppuByi
NPOZOXH XTH XOPHIHZH: >e appotoug e omea
£[PAYHa TOU HUOKAPBIOU, KAPBIOKT QVETIAPKELD, NTTATIKY avanap& g,
UNEPTAOT], UNEPBUPEOEIBIONO. TIEMTIKO EAKQS,. ETTIONGOROMIIOG ElvaL 0
KaBOPLOPOG TWV ETNMEDWV TOU PAPUGKOU OTO aijia KUPIG 0F MEPITITWOEIG
HaKPOXEOVIAG XoPNYNaNG. NpocoxT OTn XopHYNon Le QURNABOUUNTIKG
papuaka. EMongG via TG HopPES Bpadeiag amnodesueuons Ndl OKOTHHOG
0 £AEYX0G ™G NUKVOTNHTAG BE0QUANVIG OTO Gia, Wiwgotav”
XPNOWIOTIOELTAL aTO CUYKEKPIUEVO aoBEVT Kat ETUTIAOV OTaV eival
anapaiT T N TPOoBNKN Kat GAAWY ApHAKWY, Ta ool EMMPEAoBV TOV*
LETABOAIOUO TG BEOQUAAIVNG.
EIAIKEZ AIPOOYAAZEIZ: 2¢ kanvioteg xpam(,ovmt 50~ -100% auEnon
mg docohoyiag.
XOPHIHZH KATA THN FAAOYXIA: Ze Gnl\qéauooq w\mmsq T0
PAPUAKO EKKPIVETAL OTO pnmmo yaAa kat propdi \a TPOKANETEL
£UEPEBIOTOTNTA OTO BPEPOQ
AOZOAOTIA KAI TPOMOS XPHEHS: Owkadibukee BR@NCHOGER!L
TIPETEL Va X0PNYOUVTAL 2 OPES
_etatopkeveTal yia kabe agBev.
AZYMBATOTHTEZ: Kopa

pOoLo mpeitat oe uipoqépwsp Kat ENpo phjEeve)s oee,po yia

o,

- JlaoTnEa 3 Xpovey. . - i
| KE\‘AZIA BRONQHOGERIL ‘EOOm Kouz uls.aq
BRONGC Koutipe 2
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exxuliopa yiukonpwreivrg and klebsiella pneumoniae

Eneldn
10 @dwonwpo
KOl 0 XEWWWVAC
Oev da ewvan
1o W0 yia oloug,

Anotedeopauxy npo@ilaén ané ug dowdlerg 1o avanveuoukoi yua 610 to xp6vo

IZYNOEZIH: Kdde ©&iwokio mepiéxer: Clycoproteins extracted from
Klebsiella pneumoniae (on the anhydrous basis) 1.00 mg ExSoxa q.s.p. 1
Sioxio. ENAEIZEIR: Yuuminpopatkr, avocoevioxuuxy depamevuxry
aywyr eni AoipdEemv tou avanveuotikou cuotjuarog. - Ofeia kat xpévia

Bpoyxiuda. - ApuySadinda - Papuyyinda - Aapuyyinda. -
Ilapapwokoiniunda - Qruinda. - Aowdieig mou aviictaviar om
oupPaunkry  avupouxi  epameia.  (mx.  oyevelg  dowpdEeg).

ANTENAEIZEIZ: [Taibid nlikiag pkpotepng amé 1 €rog. Me ta

onuepwvd enineda yvwoewv mpéner va amo@elyetar 1) xprjor) tou Biostim
oe aodeveig pe avtodvoooug voooug. Kunon: To Biostim Sev evSeikvutal
oe yuvaikeg katd v nmepiodo g KUNonG, Onwg 6Aeq Ol KAWVOUPYEG
depaneieg. ANEIIIOYMHTEX- ENEPTEIEX: To Biostim eivai mold
kard avexté. [a mepioodtepeg minpogopieg oupPoudeuteite 11g o8nyieg
xpricews. EYEKEYAZXIA: Kouti twv 32 Sioxiwv oe blister, AT 6.947.

ETHXIA OEPAIIEIA =1 xouti BIOSTIM twv 32 Siokiwv

AEQ®. KHOIXIAL 16, 151 25 MAPOYZI - THA. 6849605-6
AITAIOY 102, 55 133 GEZZAAONIKH - THA. 031-421287

Bio 17-9/92



O=TPI®YAAINH

(CHOLINE THEOPHYLLINATE)

Me 4 pop@éc divel Tn AUon
o¢ OAeC TIC NAIKiEC.

B 174 ) AON /&N
4 24 UV OUUITTY.

CHOLEDYL SYRUP  62,5mg./5ml.
CHOLEDYL ELIXIR  100mg./5ml.
CHOLEDYL TABS  200mg.

YrneuBuvog kukhopopiag: WARNER LAMBERT AE.
AeApav & Ahapdvag 10, Mapouot - ABriva
TnA.: 6852000-4. 6833961-5

M BEEP Medical Ad.
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DRAPUL/TU/AD/O

ASTRA

ammmm Astra EANGs AE. s
©eoTokoroUAou 4 & AoTtpovautav, 151 25 MAPOYZSI, TnA.: 6847977, Fax: 6847968

AvTIPOOWTIOG-Alavou£ag:

QAPMAAEZ AEBE. TnA. MapayyesAiov: 6039378-9, Fax: 6039474



ENAEIZEIZ: To Klaricid evSeikvutal yia tn Bepamneia 0Aev 1oV AOIpGEewy mou npokaiouvial anoé euaiodntoug oe autéd naboyovoug opyaviopoug. TETo1eg AoId-
Ee1g megidapBavouv: L AOIPGEEIG TOU KATOIEPOU QVANIVEUCTIKOU CUCTARATOS (m.x. Bpoyxitg, nvevpovia). 2. AOIPGEEIG TOU QVATEPOU AVATIVEUCTIKOU CUCTAHATOG
(mx. @apuyyitg, 1ypoping). 3. AowaEelg Tou Séppatog Kal v PaAakov popiev (mx. 6ulaxitg, kuttaping, epucinedag). ANTENAEIZEIZ: To Klaricid avievSeikvu-
1al 6 aoBeveic Ue YVWOTA UNEPEUAIotnaia o8 aviiBloTiKA QAPHAKA TOU TUnou tev pakpoAiSiov. O yiatpdg Sev MPEMel va avaypagel 10 Apuaro o€ EYKUOUG
Xopic vd ‘oTaduiosl MPOCEKTIKA Ta OQEAN &vavil TV K1vSUvev, 181a1Tépwg KaTd ToUg Mpetoug 3 unveg g xunoewg. ANEINIOYMHTEZ ENEPTEIEZ: O1 mo ouxva
avagepBeioeg avembupnteg evépyeleg tou Klaricid oe xAVIKEG peAéteg Ntav YaoTpeviepikes S1atapaxeg onag mx. vautia, duoneyia, KO1A1aK6 AAyog, ka1 814p-
poia. AAAe¢ avemuunteg evépyeleg nepiedapfavav kepahadyia kar Seppanko efavenpa. ARAHAENIAPAZEIZ: Ta anmoteAéopata v KAVIKeV peAetov Sei-
Xvouv 6u UTpEe petpia pev aAdd oranonreg onpavukn (P=005) avgnon tev emnédwv ng 6eouAAivng 1 tng xapBapalenivng otnv KUXAogopia 6tav orelo-
Snmote amé autd Ta @ApEAaka xopnyeital tautoxpéveg pe tny Clarithromycin. MPO®YAAZEIZ: H Clarithromycin anexxpiveral kuping and to nnap. [lpocoxn
npénel va 8i8etal katd t xopnynon tou aviiBlotikoy oe acBeveis e Siatapaxég g nnauxng Aertoupyiag. Eniong, npocoxn npénel va didetar otnv méavéntd
Sractaupoupevng avtictaong petagy tou Klaricid ka1 dAdov parpoAiSikeov gappdrev,'kabaog kai tng Atvkopukivng kai Kaivdapukivng. AT. 6081 Spx.

ABBOTT

ABBOTT LABORATORIES (EAAAZ) ABEE AOHNA: Aswg. Zuyypol 194, 17671, KahiBéa, Tnh. 9505911 OEZ/NIKH: Aswg. M. AkeEavdpou 15, 54640, Tnh. 810470
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cefamandole nafate

To KevTpIKO QvTIBIOTIKO €upéog (pdoparog - Mandokef®

CEFAMANDOLE NAFATE
BUFFERED

® Inv MNveupovia ® Ic MeiZoveg opBonedikég

® Itnv Xeipoupyikn npowUAa&n enepBaocelg : e
@ I¢ xohayyelitideq @ Irnv Kapdioxeipoupyikn Fi6 EM kol E® xphon
® Ic XOAOKUOTEKTOPEQ ® Inv Kaioapikn Topn. - cxrausnes wrare ]

ANETMIOYMHTEZ ENEPTEIEL - YNEPEYAIZOHZIA: Avagépbnkav nepintacels knhidoplamdadoug efavBriuarog, kvidooews, nwovo@lhiag kai mupetol an’ m Ajyn Tou @apudkou. Ot avmiSpdoelq auTég
=0 miSavoTeEPo va oupBouv o aoBeveig we 1oTopikd aMepyiag, BiaiTepa oy mevikiAkivn. ‘Onwg kal We HEPIKEG GMEG MeviKIAiVEG ka kepahoaTopiveg napodikr nrarinida kat XoAooTaTikog (KTEPOG EXOUV
a avaepBei. AIMA: AvapepBnkav anavieg nepnTaoelg oudeTeponeviag i BpopBokuTroneviag. Mepikd atopa, avénTugav BeTikn ™y dueon avidpacn Coombs katd m Sidpkeia TG Bepanciag, he avTiBloTikG
uadag Twv kepahoonopwev. FAZTPENTEPIKEL: Supntapara weudopeuppavodoug koAiTidag unopei va eugaviaTolv eite katd m Sidpkela, eite kara m Bepansia. Nautia kat £UETOG OMAvia avagépovTal.
-7AP MapouociaoBnke napodikr avgnon ong SGOT SGPT, kar omv akkahiki gwapardon. NEGPA: AvagépBnke augnon Twv OUsIv UNOAEIMOKEVOU aZWTOU Kal WEiwan TG KaBapang ™G Kpeativng, Eidika
= :Veevag HE 10TOPIKO VEPPIKIIG QVEMAPKEIG OTO QvauvnaTIKG Toug. H euBlvn ™G kepauavdoAng yia Tig dlatapayeq MG VEPpIKAG AetToupyiag eival UokoAo va npoodloploTei, yiaTi cuviBwg ouvunapxouv

2 akioimapayovTeg mou npodiabeTouv oe mpovepikn aZwBaipia 1y ofeia ve@pixr avenapkeia. TONIKEZ ANTIAPAZEIL: H evdopuikr xopriynon dev npokaAei ouviBuwg novo. ©pouBo@AEBiTida anavia napousidoTmke.

DOAPMAZEPB ACRE AMOKAEIZTIKOI ANTIMPOZQNOI ELI LILLY
(:DJ Meoovslwv 335, Xa).av&pl Tax Opplba 600 36 - Ayia Mapaokeun ATTikiG - Tax Kwd. 153 10 - TnA.: 6726385 %

BLO Tav K. \X CAD AQC Twl 2022CNH

“ i, ® , i @éﬁ .
- Praridio “Ap, m;m g"ﬁs‘

1gx3 THN HMEPA

AT:1261

IDF 4-2/92



Atrovent: 15 mi
20 mcg/puff 300 etomvedpeves
AOOCIHETPIKO
AgpoloA

ZEIE: To Atrovent® evdeix

ENAEL

- Boehringer
Ingelheim

ANEIEYMHTEE ENEPIEIEE

TEG EVEPYEIEG.

2€ UEHOVWUEVEG NEPITTROEIC NG
70U OT6HATOG, EPEBIONOS TOU
MposEKTIKO] Yia TV anoguy TG

01 aoBeveic npénetva Yvwpiou
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TILADE

H OEPAIIEIA TOY XHMEPA

I'TA TO&‘Z LHMEPINOYY
APAXTHPIOYY ENHAIKEY
ME HITIO EQE METPIO AS®MA

ZYNONTIKEZ NAHPO®OPIEX
Mopen: To TILADE eival éva 300lLeTpIKO aerosol yia EI0MVoEG Mou MIEPIEXEL TOCOTNTA Yia 56 £0TVOEG, amo 2mg no
dium n kaBe pia. Evdeigeig: To TILADE evdeikvuTal yia Tnv cuvTnpnTikn 8epaneia ¢ avacTpeWIUng anogpaxTikn
Belag, oupmepihapBavopuévay Tou Aobuatog kai g actuarikng Bpoyxitidag. Aocooyia kai Tponog Xpnoewg: 2
818 Gve Tav 12 xpdvay 2 slonvoég (4 mg nodocromil sodium) duo @opéq v nuépa. Eav eivat avaykaio, n 86on
oe 2 sxonvoag TEOOEPIG POPEC TNV NuEPA. NMaidia kaTw Twv 12 Xpovwv: ZuvioTatal va un xp
mv n)\lmu eival akoun umo us)\sm To TILADE npoopileTal yia TaxTIkn kabnuepivi xprion xa
avakou@Ion TWV CUNMTWUATWY O éva oEu €MeLod10. I"Iapevspymsg npocpuAaialg avmvést&s g: A
©epBei, kuping movoke@ahoug kai vauTia. To TILADE xpnoiuonoleir
e101keg avtevdeiEels. e
REMEK ®dappaka— KaAAuvtika A.E. Katexakn 58. N. Wuyiko, TnA. §714.851-2 2 >
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ENAEIZEIZ: Makpoypovn Toxtiki Bepaneia avaotpEditin anoppagedv

Kai autoU nou npokaAefrat ar o acKn

1Blookeuaoyatos. MPOGYAA
avapepBei 1poUog. Autog Tel
HEIDVETAL JE TN OUVEXION TI)

KeQahahyia Kl UNOKEIEVIKO afoBnjia npokapSiwy HAaAIGY akAd ) ouxve

OMHAVTKA BIOPOPETIKY QMO T
AauBavetal um’ oyn n mbavq
npénel va dlakonei apeqw
Bepaneia. ZYZKEYAZIA: Inha
mcg kouTi 5 diokwv x 4 blistel

Bepaneiag, 2TiG KAWVIKEG HEAETES o

placebo. Onwg kat pe aAAeg Beparneieq
mm epgpaviong napadogou Ppoyxoona
TOU OKEUAOHATOG Kal

). Xpovia Bpoyxitda kat epguonyia. ANTE =
almeterol yopnyeitat he npoboxn oe aoBeveig pe BupeoTotikwon. NEnIeYMHTEI ENEPI'EIE! Znavia £xet

en vu SWUI napodikog, £EApTATAl and; 10 S000AOYIKO OXAKA Kal

TV azpo¥opmv odWwV ano aodpa |
1Z: Ynepeuaiotpola

via eniong avapeplnkav
10 EPPavicews dev nTav
£ EIOTIVOES, Ba MPEMEL Va
0U. AV TOUTO 0 kﬂei, 6a
a doBei evaAAakTikh

er 25 mcg%oomexpmn OUOKEN EIOTIVOWV!

0 dooewv, Rotadisks 50
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