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OAHTIEZ INA TOYZ ZYITPA®EIX

MNEYMQN eival to enionuo emotnuoviké neptodikd g EAANVIKNG Mveupovoloyikng Etatpeiag kat g
EAANVIKNG BpoyxoAoyikng Etalpeiag. H emhoyn tng UANG yivetal and tn ZuvtakTik Emtpomni tou neplo-
S1koU pe euBuvn Twv AleuBuvT®y ZUvTagng kat Twv YmeuBuvwy Tng Eknmaideutiknic 'YANG kal twv Epeuvnti-
kwv Epyacidv mou opioBnkav and ta Alolkntikd ZupBouAta Twv dUo Etalpeldv pe 5etr dnteia.

H UAn tou neplodikot MNEYMQN avagépetal katd kUplo Adyo oté AvanveuoTikd Zuotnua. H 8ilapBpwon
G UANG epthauBavel: 1) ApbBpa Zuvra&ng, 2) MpwtdTuneg epeuvnTIKEG epyaaies, 3) Avaokonrioelg, 4) Ek-
natdeuTik6 Briua, 5) Evdiapépouaeg neptntwoelg. 'ApBpa ouvtagng, Avaokomnoelg, Eidikd apBpa kat 'Ap-
Bpa eknaldeuTikoU Teplexopévou (Ekmaideutikd Bripa)dnuooievovtal getd and ypantr npdokANon tng
2UvTakTikng Emrponng.

O1 MpwtdTUNEG EPEUVNTLKEG EPpYATieq KpivovTal and Touldxlotov dUo aveEdptntoug KpLTéG. OLevdiadé-
POUCEG TMEPUTTWOELS ETIAEYOVTAL amd TIG TIEPIMTWOELG TTOU TtapouatdfovTal oTIG AlaVOGOKOUEIQKEG OUY-
KEVIPWOELS TNG BpoyxoAoyiknig Etalpeiag. Ta dpBpa cuvtagng, td e1dikd apbpa, oL MpwTOTUTIEG EPYATIES
dnuootevovtatl oAdkANpeg otrjv EAANVIKY kat AyyAilkny YAwooa. Ol epeuvnTIKEG epyacdieg TTou utoBAAAOV-
1at ota EAAnvika 6a petappddovral ota AyyAikd p€oa oe éva urjva and g anodoxng g epyasiag yia on-
pooieuon, pe euBUVN TV CUYYPAPEWV.

EPEYNHTIKEZ EPIAZIES: nepléxouv katd oelpd:

1) ZeAida titAou: Tithog, Ovéuata cuyypad€wv oTnV OVOUAOTIKY, KEVIPO TpoéAeuong, AleuBuvaon, TnAé-
dwvo KUplou cuyypadéa yla emkovwvia.

2) MepiAnyn: Anod 100 €wg 200 AéEelg ou B4 epléxel CUVOTTIKA TO OKoTd, TN HEB0dOo, Ta Baolkd anoTeAs-
opata Kai Ta cupnepdcpata g epyaciaqg (o tithog, n nepiAnyn kat n BiBAloypadia va apxidouv and véa
oeAida). 210 TEA0OG TwV MEPIANYEWY va avaypdagovtal 5 TouAdxioTtov AEEELG KAELDIA.

3) Etoaywyr, 4) YAtk6 - MéBodog, 5) AnoteAéouara, 6) Zudritnon, 7) BiBAtoypagia.

OL BiBAloypadikég maparnounég Ba yivovtal pe 1o cuotnua Vancouver dnAadri 1o keievo aptbuolvral Ka-
T4 oelpd epdAviong Toug. BiBAloypadia and neplodikd: Metd Tov apibud, avagpépovral 6Aa ta ovouata
TwV ouyypadgwy, o TARPNG TitAog Tou dpBpou, n enionun cUVIUNOT Tou MEPLOSIKOU, TO £€TOG, O TOMOG, N
npwtn Kat teheutaia oeAida. r.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: ApiBuédg, ovéuata ouyypadéwy, TITAOG, aptBpudsg £kdoong, o EKSOTIKOG Oi-
KOG, 0 TOTOG Kal 10 £10G £€kdoong, oeAideq. m.x. 2. Nunn J.F.: Applied Respiratory Physiology 2nd Edition.
Mac Graw Hill, N.York, 1977, 33-35.

BiBAloypadia and kepdAato BiBAlou: AptBudg, ovéuata ouyypadp€wv Tou KepaAaiou, o TITAOG TOU KEDQ-
Aaiou, In, o TitAog TOU BLBAl0U, ot Emiotnuovikoi Zuvtdkreq (Editors), o apiBudg ékdoong, o ekSOTIKOG Oi-
KOG, 0 TOTOG Kal To €106 €kdoang kal oL oeAideq. .. 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) Mivakeg: Na €xouv oaon - emeEnynuatikd titAo kai va ypddetat o Kabévag oe XwpLlotr oeAida.

9) Eikoveg - Alaypdupata: YnoBdAAovial oe pwtoypadieg 9 x 12 cm (3 avdtuma), TEXVIKA APOYEG. SNUELD-
VETAL OTO THOW PEPOG e HaAakd HOAURL, 0 aplBudg TG, o TITAOG Tou ApBPou Kal 0 MPWTOG CUYYPAdEAs Ka-
8W¢ Kal To emavw pEPOG autrg. Ot UMETITAOL TwV elKOVWY (AeZAVTEG) O XWPLOTH OeAida.

NpoumoBéaoeig: Melpapatikég epyacieq oe avBpwmoug 1 melpauatdélwa Oa npémnet va ouvodevovtal pe &n-
Awor 611 akoAouBriBnkav 6Aol oL KAvOVeG TNG EMIOTAHOVIKNG deovToAoyiag oupdwva pe TI¢ apxEg Tou Hel-
sinki. TEAog n epyaocia dev Ba npémnel va €xel dNUOCIEUBE! TIPONYOUNEVWG.

O1 epyacieq yia dnuoaicuon, SakTuhoypadnuéveg o€ SITAG 51G0TNUA Kal HE EUPU TEPIBWPIO, uTOBAAAOV-
Tai og 3 avaruma (1 TpwIoTUMO, 2 KAANG MO TNTAG dwToaviiypada) orn Aieubuvon:

NEPIOAIKO «MTINEYMQN»

AZKAHNIOY 23

AOHNA 106 80

H danavn Tng napayyeAiag avatunwyv Bapuvel Toug OUYYPadei§ kal i cupdwvia yivetal kateubeiav ye Tnv
ekdSTpLa eTaipeia.
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NOTICE TO CONTRIBUTORS

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

Editorial, original articles and special articles are published in Greek and English.
Editorials, Reviews and Special Articles are submitted after written invitation by the Editorial Board.

Original articles are subject to editorial revision. Articles submitted in English will be translated into Greek
under the suppervision and the responsibility of the Editorial Board.

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

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

References: The «Vancouver» system should be used. References in the text should be numbered in the
consecutive order in which they are first mentioned in the text. Responsibility for accuracy of the referen-
ces rests entirely with the authors.

The list of references should be typed in numerical order on separate pages at the end of the paper.
References should include number, author’'s names and initials (all authors), title of article, name of Journal
year, volume, the first and last page numbers. e.g. 1. Milic-Emili J., Henderson J.A.M., Dolovish M.B., Trop D.
and Kaneko K: Regional distribution of inspired gas in the lung. J. Appl. Physiol. 1966. 21. 749-759.

For Books: Number, author(s), chapter’s title (if applicable), book title, place of publication, publisher, year
and page number. e.g. 2. Gibson J.G. and Pride N.B.: Pleural, Alveolar and Systemic Diseases Affecting.
Chest Wall Function. Roussos C. and Macklem D.T. (eds) 1st edition, Marcel Dekker, New York, 1986, 1123-
1133.

lllustrations: Three copies of each illustration should be submitted as unmounted glossy photographic
prints 9cm x 12cm. Each should bear a note on the back in soft pencil with the number of the figure, first au-
thor, and the top should be indicated. Legends should be typed on a separate page.

Submission: The original typescript and two copies should be sent to the PNEUMON, 23 Asclipiou st.,
Athens 106 80, Greece. Paper must be typed in double spacing with wide margins on one side of the paper
only. Submission of an original paper for publication- declares that the principles of Helsinki principles we-
re observed and that the paper is not under consideration by any other journa'! for publication.
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editoriale

The management of drug
resistant tuberculosis

The management of patients harbouring
drug resistant tubercle bacilli is usually
difficult, complicated and expensive. It in-
volves the use of toxic drugs and requires
meticulous care from clinical and
laboratory services with special expertise
in this challenging problem. Acquired

drug resistance is always avoidable by , ,

prescribing chemotherapy regimens of ]

confirmed 100% efficacy, whilst ensuring that th
drugs are taken by the patient exactly as directed. In

Britain, where chemotherapy is supervised by trained

staff in hospitals and clinics within the National

Health Service, failure is exceedingly rare'. The

British Thoracic Society recommends the following

regimens for pulmonary tuberculosis. Rifampicin and

isoniazid daily for 9 months with ethambutol during
the initial 2 months2 Or alternatively, rifampicin and
isoniazid daily for 6 months with pyrazinamide and
ethambutol daily for the first 2 months® Some pa-
tients may prove unreliable in self administration

(alcoholics and psychiatrically disturbed patients),

and these are best given fully supervised therapy

three times weekly*.

Relapse after these short course regimens is very
rare and is not usually due to acquired drug resitance.
Relapse with drug resistant organisms may result
from:

1. Prescribing unreliable drug regimens. This is fre-
quent in developing countries where patients can-
not pay for good regimens or may occur because
of the prescription of bad drug regimens by inade-
quately trained practice practitioners.

2. Irregular self medication. This is ultimately due to
the failure by the doctor to adequately motivate
and supervise the patient.

Staff responsible for the therapy need to ensure its

strict application.

Evaluation of a patient with relapsed tuberculosis
is time consuming and requires meticulous attention
to details. The probable sensitivity of the infecting
organism can usually be predicted by considering the
previous chemotherapy, as illustrated by the follow-
ing examples.

1. Good chemotherapy taken for an inadequate time.
The organisms are likely to be fully sensitive.

2. Bad chemotherapy - for instance one drug alone or
the addition of a new drug to a failing regimen.
This is likely to result in the sequential emergence
of resistance to the drugs received.

F "N

AVTINETWMION ¢QUUATIW-
onG avlekTiKNg o papua-
KEUTIKN aywyn

H avtipetdmnion aobeviv mou eival Eevi-
OTEG BAKIAAWY GUUATIOOEWG AVOEKTIKGDY
oe pdppaka eival ouvnBwg SUoKoAn, mo-
AUTIAOKN Kat akpipy. MNeptAapBaver
XPWon ToEKOV PapudKwV Kal amaiTe!
OXoAaoTiK) ¢povtida and Tig KALVIKEQ
| Kal epyaoTnplakeg unnpeoieg e eEeldi-

KEUon 0’ auté 1o npdBAnuUa nou anoteAel

nPoOkANon. Eniktntn $appakKeuTiky avbe-

KTIKOTNTA Prtope( mAvToTe v’ anogeuxBel ue ouvtayo-

ypadia xnueloBepameuTikdv oxnudtwy, emBefatw-

MEVNG 100% amoTeAeopaTikéTNIAG, EVD napdAAnAa

efaopahiZeral 611 0 aoBeviig AapuBdvel Ta papuaka a-

KPIB®WG UE TOV TPOMO ToU Tou £Xel uTtodelyBel. Zm

Bpettavia émou n xnuetoBepaneia emtpénetal and

EKTIALSEUNEVO TIPOOWTILKG OE VOOOKOUE(Q Kal KALVIKEG

Tou EBvikou Zuotnuatog Yyeiag anotuyia eivat ekal-

PETIKA ontdvia’. H British Thoracic Society (Bpettavt-

K1 Etaipeia @dpakog) ouviotd ta akéAouba oxnuara

yla TNV MVEUHOVIKN ¢pupatiwon: Pipaumikivn kat Loo-

viagidn kabnueptvd eni 9 ufveq pali pe £0aunouTtoAn

Kata v SIApKela TWV 2 MTPATWY UNviv: 1 evaAia-

KTIKA pipapmikivn kai tooviagidn kabnuepivd eni 6 pr-

VEG HE Tupallvauidn kai eBaumoutéAn kabnuepivd

Yla Toug mp@Toug 2 priveg®. Mepikoi aoBeveiq dev ei-

vat a&lomioTol OXETIKA HE TNV ARYN TOV GAPHAKWV

arr’ Toug (51oug (aAKooAIKol Kal Yuxlatpikd diatapay-

HEVoL aoBevelg) kal TéTe eival KaAutepa va xopnyei-

TaL TARPwG emTnPoupévn Bepamneutiky aywyn 3 ¢o-

P£G TV eBdoudda’.

Avalwnipwon peta and autd ta Bpaxeiag Siap-
Kkelag oxnuata eivat moAu ondvia kat ouviBwg Sev o-
e(AeTAL O EMIKTNTN PAPHAKEUTIKY QVOEKTIKOTNTA.
AvalwnUpwon pe avBekTIKO OE pAppaka HlKpOOpYa-
VIOUO prtopel va mpoéABel and:

1. Zuvtayoypadia aupiAeyOuevou GaAPHAKEUTIKOU
OXNHATOG. AuTé eival ouvnBeg oe avamtuoodue-
VEG XWPEG OOV 0L aoBeveig Sev pmopolv va mAn-
PWOOUV YIa TN XopNyNnan KaA®v BepameuTiKGOV
OXNUATwV 1 unopei va oupBei ané m ouvtayoypa-
$la KAKWOV PAPUAKEUTIKDV OXNUATWV and ([aTpous
He eAAeinr| eknaideuon.

2. H AMyn tov ¢papudkwy and tov (510 Tov aoBevr oe
akavoéviota xpovikd StaoTtriuata. Auté TEAIKA oO-
deideTal otnVv anotuyia Tou {Slou Tou ylaTpoU va
wBNOEL KAl va EMITNPNOEL EMAPKDOG TOV aoBev.
Mpoocwriké unevBuvo yia ™ Bepaneia Ba mpénel
va e§aodaiioel v auatnen edpapuoyn .
Ektiunon evég aoBevoug pe pupatiwon oe avalw-

nupwon eivar xpovoBdpa kal anaitel OXOAQOTIKY

NMNEYMQN 153



3. Good chemotherapy prescribed but the patient has
taken drugs inrregularly. Resistance to one or
more of the drugs received is likely.

Every effort must be made to document the
previous drug therapy, dosage and regularity of ad-
ministration.

Available drugs are best classified as follows.
Primary drugs - isoniazid, rifampicin, streptomycin
and pyrazinamide.

Reserve drugs ethambutol, ethionamide,

thiacetazine, cycloserine capreomycin and

clofazamine.

New drugs - currently under investigation include

rifabutane, ciprofloxacin and ofloxacin.

The management of patients in whom one of the
primary drugs isoniazid rifampicin streptomycin has
not been given previously, is generally straightfor-
ward. It usually possible to regain control of the
disease using the unused primary drug together with
2 or more reserve drugs. If however all the primary
drugs have been used previously, the problem is
much more difficult. Under these circumstances
reliable drug resistant tests are critical in helping the
physician to select drugs for re-treatment. Unfor-
tunately some countries do not have laboratories
capable of consistently producing accurate drug
resistance results, which may cause serious errors in
management. A central reference laboratory should
be used wherever possible to check the accuracy of
peripheral laboratories. Where reliable resistance
tests are available, it is usually best to wait until
results are available, usually in about 2 months. More
rapid but equally reliable resistance tests are produc-
ed by the radiometric Bactec methods5. If the patient
is so seriously ill that the physician feels that it is un-
wise to wait, then at least two drugs which the patient
has not previously received may be added to the cur-
rent regimen. It is a golden rule never to add one new
drug to a failing regimen, since this is very likely to
result in resistance to the new added drug.

The following principals are important in the
management of drug resistant patients.

1. Re-treatment should be started with a maximum
number of drugs available which the patient has
not previously received, and to which the
organisms are known or thought to be sensitive. In-
itially 5 or 6 drugs may be used. The reserve drugs
are all weak and bacteriostatic rather than
bactericidal so that as many as possible are re-
quired to control the large bacterial population in-
itially present. Choice of drugs may be influenced
by consideration of cross-resistance such as that
between ethionamide and thiacetazone, and
capreomycin with viomycin and kanomycin.
Careful monitoring for adverse reactions with ap-
propriate change of drug or dosage is imperative.
Ethionamide frequently causes nausea, but may
be minimised by giving the drug in a single noctur-
nal dose. Priothionamide may cause less nausea
than ethionamide. Cycloserine often causes
severe depression. Capreomycin may result in
dangerous reductions in plasma potassium
calcium and magnesium as well as renal impair-
ment.
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pocoxr oTtnv Aentopuépela. H mbavr euaiobnoia tou

Aotwgoydvou Hlkpoopyaviopol cuvrBwg eivalr duva-

T6v va npoBAedBel pe enavekTiynon g nponynoei-

ong xnueloBbepaneiag 6nwg mapoucialetal ota eno-

peva nmapadeiypata.

1. KaAnl xnueloBepaneia An¢eBeioca yia avemapkeg
Xpoviké diaotnua: Ot opyaviouol eival ubavo ott
elvat Alav euaiobntol.

2. Kakny xnueloBepaneia: mapadeiypatog xdpwv €va
¢Apuako pévo Tou 1) n MPoaBnikn vEéou papuakKou
o€ anotuyxAavov oxnua. Autd unopei va kataAn&et
omnv gv Oelpd eudAavion avBekTIKOTNTAg OTa An-
¢0évTa pdppaka.

3. KaAr xopnynBeioa xnueloBeparneia aAAd o acBe-
VG éAaBe Ta ddppaka oe akavovioTa xpovika dia-
otuata. AvBekTIKOTNTA C€ €va 1) IEpLocdtepa An-
$0évta pdpuaka eival rubavn.

Kdab6e npoondBela Ba npénel va yivel va emBepaiw-
8el n mponynbeica Bepareia, doooAoyia kaL kavovi-
KOTNTA TNG X0P1ynong.

Ta undpxovta ¢dapuaka urnopouv va tagivoundouv
WG aKoAoOUBwG:

Apxika ¢appaka - .ooviagidn, pLGaAuTIKivn, OTPETTO-

HUKivn kat rupalivauidn.

E¢edpika ¢pappaka - eBaunoutdAn, eBiovapuidn, 6ela-

keTallvn, KUKAOOEPIVN, KaMPEOHUKIVN Kat kKAodpagapi-

vn.

Néa ¢pappaka - euplokdueva umno €peuva neplAaupa-

vouv pipaumnoutdvn, KinpogpAogaoivn kal opAo&aoi-

V1. ,

H avtipgetowmnon acbevidyv ogtoug omoioug éva armd
Ta apxlkd ¢dppaka woovialidn, pipaurikivn, oTpe-
TITOHUKivN &ev €xel xopnynBel mponyouuévwg eival
ouvnBwg anAn. Eival ouvnéwg epiktd n véoog va Te-
Bel Eavd umd €Aeyx0 He XPTion U XPNOLHOTIONBEVTOG
apxikou ¢apupdkou padi pe 2 1y meploodtepa epedpLka
ddpuaka. Av Suwg 6Aa ta apxika é¢dpuaka €xouv
PoNYOoUHéVWG XpnolporoinBel to mpdBAnua yivetal
oAU o dUokoAo. Katw and autéq Tig ouvenkeg, a-
Elomioteg dokipaoieg avBekTikOTNTAG OTA dAPHAKA €-
XOUV Kplowun onuaocia oto va BonBrioouv Tov KALVIKS
va ermAégel pdpuaka yia enavabeparneia. AUCTUXWG
HEPIKEG XWPEG dev €xouv epyaoTtipla pe duvatdtnta
OUVETIOUG TaPAYWYTNG aKpLBWY AMOTEAECUATWY AVTO-
XfG OTa ¢ApUaKa Kal Unopouv va npokKaAéoouv co-
Bapd oodApata otnv aviipeTwmon. Eva kevipiko ep-
yaotiplo avapopdg Ba npénel va xpnolponoleitat 6-
rou elval duvatdv yia va eA€yxel TV akpiBela twv
nepldeplkdv epyactnpiwv. Omou undpxouv aglomi-
oteq Sokipaoleg avBektikdInTag eival kaAutepa va
nepipével kavelg péxpt va undpfouv amnoteAeopara,
ouviiBwg ae 2 prjveg niepinou. E&loou a§lémioteg doki-
pao(eg¢ avBekTIKOTNTAG TIOU TAPEXOUV TA ATOTEAE-
odata taxutepa eivat oL padlopeTpikég pébBodot
Bactec®. Av 0 aoBevrig sival 1600 coBapd ApPwaTog
WoTte 0 yiatpdg alcbdaveral 6t dev eival cwotéd va ne-
pluével, 1é1e U0 TouAdxLoToVv ddpuaka, Ta onoia o a-
gBevng Bev éxel AABeL MPonyoupévwg, Uropouv va
MPOCTEBOUV OTO XPNOLHOTIOIOUHEVO OXTHaA. YTTApXEL
0 Xpuodg kavévag oté va pnv npootibetal €va véo
$ApHaKo o anoTuyxavov. oxrua, dedopgvou 6TL ET0L
elval moAU mBavoé va avantuxBel avioxr kat oTo VEo
$ApHAKO TIOU TIPOCTEBNKE.
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2. Patients are often required to tolerate unpleasant
adverse effects for prolonged periods. Close and
good doctor patient relationship is essential in
order to support the patient through the discom-
forts of treatment. The best results are obtained
when patients are treated in specialized centres.
Both patient and doctors must understand that
meticulous care is all that stands between salvag-
ing the patient from death and the risk of
spreading dangerous drug resistant organisms in
the community®.

3. Patients who have been unco-operative with self
medication in the past are unlikely to be reliable in
the future. Therefore all treatment should be fully
supervised, and after discharge from hospital the
patient should attend, daily to receive medication.
Chemotherapy with reserve drugs needs to be con-
tinued for at least 18 months under close clinical
and bacteriological surveillance. Surgery should
be considered if pulmonary disease is localised
and respiratory function is adequate.

New drugs are currently under evaluation which
may be of value in drug resistant tuberculosis and
also for non tuberculous mycobacterial infections.
-Ciprofloxacin and ofloxacin are quinolones shown to
have bactericidal activity at low minimum inhibitory
concentrations in vitro’. The quinolones attain high
tissue levels particularly in the lung and have few side
effects when given by mouth. Ofloxacin studied in pa-
tients with polyresistant tuberculosis has given en-
couraging results® The use of Ciprofloxacin for gram
negative infection in cystic fibrosis suggest that
relatively high doses are tolerated well for prolonged
periods.

Rifabutane (ansamycin, LM 427) is a rifamycin
which has been shown to be about 8 times more ac-
tive than rifampicin in vitro against M-tuberculosis.
Thirty one per cent of rifampicin resistant strains ap-
peared sensitive to rifabutine®. The drug appears to
be tolerated similarly well to rifampicin. The drug has
proved effective in tuberculosis in mice'®. Studies are
currently underway in man both in tuberculosis and in
atypical mycobacterial infection. Preliminary results
in terms of efficacy and tolerance have been en-
couraging. These observations suggest that there is
good reason to think that the quinolones and the new
rifamycins justify clinical trials and may prove
valuable in helping to salvage patients with drug
resistant tuberculosis.

Kenneth M. Citron
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O1 1o kKAtw KUpLot kavéveg elval onuaviikol otnv

QVTILETOTILON aoBeV®V PE avToxr ota ¢dapuaka.

1. EnavaBeparneia Oa npénet v’ apxioel pe Tov peya-
Autepo diatiBépevo aplBud papudkwyv mou o acde-
Vviig Sev €xel AABEL Mponyoupévmwg Kal oTa omnoia ol
opyaviouoi eivat yvwotd 1 Bewpeital 6Tt eival
evaioBntol. Apxika 5 11 6 ¢appaka propouv va
XpnoidormomnBouv. Ta epedplkd pdppaka elvat 6Aa
aduvata kal Baktnplootatikd pdAAov napd Baktn-
ploktéva €101 WOoTE va anatte(tat o peyaAluTepog
duvatédg aplBudg yia tov EAgyxo Tou peydiou Ba-
KTnetdlakou MANBUCuoU Ttou uttdpxel apxikd. H &-
Aoyn Twv ¢apudkwyv propel va ennpeacBei and
™ Bewpnon NG dLa0TAUPOUNEVNG AVTOXNG OTIWG
pHeTa&U eBlovauidng kal Belaketaddvng Kal Kampe-
OHUKIVNG pe Blopukivn Kal kavopukivn. Eival 1éiai-
TEPA ONUAVTIKT N TPOCEKTIKT Kataypadr averidu-
HNTwV avtidpdoewv pe KAT@AANAn aAAayn tou
$appdkou 1§ g docoAoyiag. H eBlovapidn cuxva
npokaAel vautia n onola unopei va kataotel eAd-
XLOTN HE XOPrynon Tou ¢apHAKou OE Hia VUKTEPL-
vrj 86on. H nploBlovapuidn unopei va mpokaA€oel
Alyétepou Baduou vautia and tnv eBlovauidn. H
KukAooeplvn mpokaAel ouxvd coBapr kKataBAlyn.
H kamnpeopukivn Unopel va POoKAAETEL ETIKIVOUVN
eAdttwon ota enineda aoBeotiou kal payvnaolou
TOU NMAAOoNATOG ONWG Kal VEPPIKT) aVETIAPKELQ.

2. Ané Touqg aoBeveig ouxva anatte(tal va avexdouv
TI¢ SUodpeoTEG aveBUUNTEG EVEPYELEG TOU pap-
HAKOU Yla MapaTETANEVEG XPOVIKEG TiEpLddoug. H
oTevr Kal KaAr oxéon tatpou kaL acbevoug gival a-
napaitnn yia v evioxuon tou acBevouqg katd
™¢ duodpeotng Bepaneiag. Ta kKAAUTEPA QMOTEAE-
ouata npoépxovial étav oL acBeveig voonAelov-
Tat oe e€eldikeupéva kévipa. T6oo oL GppwoTol 6-
0o Kal ot latpol mpénel va katavoouv OTL 1 oxXoAa-
OTIKY] ppovTida kdavel v diapopd peta&l g ow-
mplag evég aoBevolg and 1o BAvato Kat Tou Kiv-
Sduvou dlaonopdg oto epLBAAAoV emtkivOuvwy av-
BEKTIK®V OTa PAPHAKA OPYaVIOHDVS,

3. O aoBeveiqg mou dev ntav agldmotol otn ARYn
dapudkwv and toug (dloug oto apeABoOv elval a-
niBavo va eivat a&iémiotol 010 pEAAOV. Enopévwg
n Bepanela Toug Ba npénel va eivat MANPwG emLIn-
poupevn Kal HeTd Vv £5030 and 7O VOGOKOUE(O O
aoBevrig Ba mpénel va nmapakoAoubeital kadnuept-
VA TIPOKELLEVOU va Tou Xopnyeital n BepaneuTikn
aywyn. H xnueloBepanela pe epedpikd papupaka
npénel va ouvexiZetal eni Touhdxlotov 18 prveg
KATw anéd oTeVH KALVLKY Kal KPOBLOAOYIKY) ETILTH-
pnon. H xelpoupytkn napéupaon 6a npéneL va ou-
Cntel(tal, 6Tav N TIVEUUOVIKY vOOOg elval evtorl-
OMévN Kal N avamnveuoTLKn AelToupyia enapkng.
Néa pdppaka Bpiokovral KATw amd EPEUVNTLKY &-

KT{UNoN Kal éAeyxo, Ta onoia unopel va €xouv aia oe

avBekTIKN oTa ¢dppaka ¢upatiwon dnwg eniong kai

o€ Un uUPaTIOdELG HUKOPBAKTNPLOLAKEG AOIHWEELG. K-

npodAogacivn kat opAo&acivn eival KivoAbveg yla

TIG onoieq €xel anodeixBei 611 £xouv BAKTINPLOLOKTO-

va dpdon o€ XaUNAEG EAAXLOTEG AVAOTAATIKEG TTUKVO-

Teg in vitro”. OL KIVOAGVEG EMITUYXAVOUV UPNAQ ETi-

neda otoug LoToug, tdlaltepa otov mvevdova Kat é-
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Xouv Alyeq napevépyeleg 6tav xopnyouvral dia Tou
otépatog. H opAo&aoivn mou peAeTriBnke oe aoBe-
Ve(G pe moAuavBekTikY) pupatiwon £dwoe evBappuv-
TikG arnoteAéopatad. H xprion g kinpopAoEacivng
o€ apvnTIkEG Katd Gram AOIMWEELG TE IVOKUOTIKY VO-
00 UTtodNAWVEL OTL GXETIKA UYNAEG 6aelg elval kKaAd
QVEKTEG Yla MApaTeTapéves mepiodoug.

H pipaunoutdvn (avoauukivn, LM 427) eival wa pi-
dapukivn rou €xel anodelxBel 6tL eival nepinou 8 ¢po-
p€g o dpacTiky in vitro am’ Tnv pidauntikivn katd
Tou M - pupatioong. Tpldvta éva Toig ekatd Twv av-
BEKTIKWOV OTEAEXWV OTN pldauMIKivn eudaviodnkav
va eival evaiodnta ot pipaunoutdvn®. To pappako
¢aivetal 6T elval mapdpola kahd avektd e n pLpap-
Tikivn. To ¢pdpuako €xel anodelxBel 611 eival anote-
Aeopatikd ot ¢upatiwon ota novrikia'®. Alapopeq
EPEUVTTIKEG HEAETEG O avBpwnoug BplokovTal ot &-
EEMEN TO00 GoOV agopd Tn oupatiwon 6go Kal N
Aolpwén and druna pukoBakpidia. Npddpoua aro-
TeAéOPATA OXETIKA PE TNV AMOTEAECUATIKOTNTA Kal
Vv avBekTikdTNnTa eival evBappuvtikd. Autég oL ma-
patnpenoelg unodnAwvouv OTL Uopel va umoatnpl-
xB¢ei kaveig OtL oL KivoAdveg kat oL VEEG PLPAUUKIVES
SlKalwvouv KALVIKEG LEAETEG Kal Umnopel va amodel-
x6ouUv xpnolpeg yia TNV owtnpela acbeviv pe avBekTl-
KA ota ¢dappaka pupatiowon.
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Training and the Respiratory Muscles

J.M. Miller:, J. Alison, N. Koulouris', J. Moxham:and
Malcolm Green’

SUMMARY

The effect of a respiratory muscle strength training programme on diaphragm strength as
well as global inspiratory and expiratory mussle strength was assessed in 4 normal subjects.
The subjects were followed up 3 months after training had finished. All subjects showed day to
day variabiiity in baseline measurements of strength. Training resulted in increases in the
strength of the expiratory muscles. In contrast improvements in inspiratory muscle strength
were not present in all subjects and increases in diaphragm strength were very small or absent.

i At follow-up after 3 months without training, there were further improvements in expiratory

strength in 2 subjects. The results indicate that many factors can influence strength training
and that increases in respiratory muscle strength are not easy to obtain. Improvements in in-
spiratory muscle strength cannot be assumed to include improvements in diaphragm strength.

PNEUMON (1988) 1:157-165

INTRODUCTION

Studies in normal subjects’ and in patients®® have
concluded that global respiratory muscle strength
can be increased by ventilatory muscle strength trai-
ning. The diaphragm has been assumed to contribute
to these increases®* although no programmes have
included specific measurements of diaphragm stren-
gth.

It would be expected that the diaphragm would in-
crease its strength in response to specific training, li-
ke other skeletal muscles. Since it is the major inspi-
ratory muscle at all levels of ventilation, a method dia-
phragm strength would have valuable therapeutic im-
plications. It is thus important to define whether, and
by how much, diaphragm strength can be increased.

Leith and Bradley in 1976"' demostrated, in normal
subjects, large improvements in inspiratory and expi-
ratory muscle strength (measured as maximum mou-
th pressures) after 5 weeks specific training of those
muscles. Their successful programme was used as a
basis for this study, the aim being to test the hypothe-
sis that in normal subjects respiratory muscle stren-
gth training would include an increase in diaphragm
strength. Transdiaphragmatic pressure (Pdi), the pres-

'Resp. Muscle Laboratory, Brompton Hosp.
2Dpt. of Thoracic Medicine, King’s College Hosp. Lo
don

sure developed across the diaphragm, was used as -
measure of diaphragm strength. This has been show
to reflect the force developed by the diaphragm® and
is the best measure available®. Measurements of Pdi
were made during maximal sniffs’. Maximum and mi-
nimum static pressures were measured at the mouth,
as an indication of global expiratory and inspiratory
respiratory muscle strength respectlvely

METHODS

Four normal subjects (3 male and 1 female) took
part in a respiratory muscle strength training pro-
gramme. They had widely varied experience in the ma-
noeuvres performed in this study and were all healthy
non-smokers, with normal pulmonary function (Table
1), and no evidence of neuromuscular diseases.

Mouth Pressures

Mouth pressures were measured using a mouth pie-
ces consisting of a rigid plastic cylinder containing a
one-way valve system. A standard rubber mouth piece
incorporating a small leak (internal diameter 1 mm)
was fitted to either end of the cylinder, and was con-
nected to a differential pressure transducer
(Validyne).
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Maximum static inspiratory (PImax) and expiratory
(PEmax) mouth pressures were measured at residual
volume (RV) and total lung capacity (TLC) respective-
ly, pressures sustained for 1 sec being recorded®. To
perform the PImax manoeuvre the subjects were a-
sked to breathe out as far as possible through the
mouthpiece and then make a sudden maximal inspi-
ration and sustain it for 1 - 2 seconds. For the PEmax
manoeuvre they were asked to fill their lungs as full
as possible and then make a sudden maximal expira-
tion sustained for 1-2 seconds. Measurements were
made with the subjects sitting facing an oscilloscope
screen displaying theitr mouth pressure records, de-
layed by 1 - 2 seconds. Noseclips were worn and body
movement was not restricted. All measurement ses-
sions were preceded by a practice period to acclimati-
se the subject to the apparatus and to optimise tech-
nique, and the manoeuvres were interspaced with
rests to avoid tiring.

Transdiaphragmatic Pressure

Transdiaphragmatic pressure (Pdi) was measured
using two commercially available 10 cm balloon ca-
theters (P.K. Morgan)® coupled to differential pressure
transducers (Validyne). One balloon, positioned in the
middle third of the oesphagus and contaning 0.5 ml
air, measured oesophageal pressure (Poes)'’; the o-
ther, positioned in the stomach 65 - 70 cm balloon tip
to nares and containing 1.5 - 2.0 ml air, simultaneou-
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oscilloscope screen displaying their sniff Pdi.

The data was recorded (Racal Store 7) and display-
ed on a oscilloscope screen (Tektronix) and a paper
recorded (Minograf 800). Appropriate calibrations we-
re made at the time of each test, the pressure stan-
dards being water and mercury U - tube manometers.
The frequency response of the entire measuring sy-
stem was assessed from the signal generated by a
square wave input, which rose with a half - time of
6.3+ 1.2 msec (mean = SD) and with no detectable
phase or amplitude difference between oesophageal
and gastric pressure responses.

Protocol

The protocol of the study is summarised in Fig. 1.

Pre - training measurements (A):

Before starting the training programme baseline
studies were made on each subject.

1. Measurement of total lung capacity (TLC) and re-
sidual volume (RV), in the whole body plethysmo-
gram (Table 1).

2. Measurements of mouth pressures: Plmax at RV
and PEmax at TLC as described above. On each
testing day the subject practiced both manoeuv-
res to reach a plateau value and then performed a
Plmax-and 9 PEmax manoeuvres, with suitable
rests.

Table 1. Subject characteristics and lung volumes measured pre and post training

Pre-training Post-training

Subject Sex Age Height Weight TLC RV TLC RV
cm kg 1 | 1 )

1 M 37 174 57.5 7.30 1.80 7.59 2.04

2 M 40 179 69.0 6.87 2.32 6.42 1.67

3 M 32 172 57.5 5.32 1.47 5.53 1.63

4 F 29 168 54.0 5.25 1.53 5.562 1.67

(TLC: total lung capacity; RV: residual volume; measured in constant volume body plethysmograph)

sly measured gastric pressure (Pg). The balloon ca-
theters were passed simultaneously through one no-
stril, after topical anaesthesia of the nasal mucosa
(Xylocaine spray) and lubrication of the catheters (Li-
gnocaine gel BPC 2%) .and were swallowed by the
subjects with iced water. Pdi was obtained by electri-
cal subtraction (Pdi = Pg — Poes) and Pdi at resting
end - expiration (FRC) was used as a reference zero.

Transdiaphragmatic pressure was recorded during
maximal sniffs at FRC, and measured as peak Pdi’.
The subjects were asked to perform single sharp
sniffs from the resting end of a breath, as «hard as
possible», such that peak Pdi was not sustained, with
at least 2 quiet breaths between each sniff. Body mov-
ement was not restricted. Again measurements were
made with the subject treated, facing a time - delay
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3. Measurements of maximal shiff transdia-
phragmatic pressure at resting end - expiration
(FRC). On each testing day the subject practiced
the manoeuvre to reach a plateau value of peak
sniff Pdi and then performed 30 maximal sniffs,
with suitable rests.

The measurements of mouth pressures and sniff
Pdi were made in each subject on 3 separate days ov-

er one week before training to establish baseline val-
ues. At each measurement session the subjects re-
ceived energetic encouragement from the operator to

make maximum efforts, as well as visual feedback
from the time - delay oscilloscope screen. A testing
session lasted one - and - a - half to two hours for each
subject.
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Immediately

Pretraining Post training

I__I5w_e¢_eks R Y
training

3 separate
days

2 separate days

5 days each for 5 weeks

2 x 5 max. inspiratory efforts ; against obstruction
2 x 5 max. expiratory efforts} sustained 3-5 secs.

.« without

3 months

training

3 separate days

Fig. 1. Protocol of study. At A, B and C the subjects under-
went testing of PEmax, PImax and maximal sniff Pdi.

Training

Once baseline measurements were complete the
subjects started training. The training programme.
was as identical to that of Leith and Bradley' as pos-
sible. The subjects trained for 5 days weekly for 5
weeks, performing maximum static inspiratory and
expiratory efforts at RV and TLC respectively against
a complete obstruction. Five inspiratory then 5 expira-
tory manoeuvres were performed and the entire
sequence repeatea once. Each day training began wi-
th the opposite manoeuvre from the previous day. Ea-
ch effort was sustained for 3 - 5 seconds with suitable
rests in between each manoeuvre. Subjects saw their
pressure records either on a pressure dial (KDG) if
training at home, or on an oscilloscope screen if trai-
ning in the laboratory. Training lasted 30 - 45 minutes
a day.

Immediate post - training assessment (B)

Mouth pressures and maximal sniff Pdi were re -
measured in each subject on 2 separate days, within 3
days of completion of the training programme. The
same testing protocol was followed as in the pre - trai-
ning assessment. Lung function was also reasses-
sed.

Late post - training assessment (C)

After a 3 month period, without further training, me-
asurements of maximum mouth pressures and maxi-

mal sniff Pdi were repeated on 3 separate days in ea-
ch subject. Statistical analysis using a paired studen-
ts t-test formed the basis for the significant differen-
ce reported between periods (A), (B) and (C).

RESULTS

We found variability between baseline pre - training
measurements in PEmax and Plmax for any one
subject, on comparing the means of each days mea-
surements. The differences between these baseline
days were highly statistically significant in some in-
stances. There was also some within subject variabili-
ty in the immediate and late post - training asses-
sments, although it was not so marked as in the pre -
training measurements.

Table 2 summarises the miean PEmax, Plmax and
sniff Pdi obtained on the best day for each subject
from each of the 3 periods of testing. These results
are also represented graphically in Figs 2, 3 and 4 re-
spectively and were used to determine the effect of
training.

Following training the strength of the expiratory
muscles (PEmax) (Fig. 2) increased significantly in all
subjects by a mean of 30.5%, but with a wide varia-
tion between subjects (9.2% to 60.5%). Overall, the
strength of the inspiratory muscles (PImax) (Fig. 3) in-
creased by a mean of 13.7%, also with wide variability
(-5.4% to +25.9%), and in subject 4 actually fell with
training, although in the other 3 subjects the increase
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was significant. Diaphragm strength (sniff Pdi) (Fig. 4)
rose by a mean of 4.3%, with a rise of 15.7% in
subject 2, but changes of only -3.4%, +2.1% and
+28% in the others. Subject 1, who showed the grea-
test rise in PImax (+ 25.9%) showed no rise in sniff
Pdi (-3.4%).

Reassessment after 3 months without further trai-
ning showed a significant fall towards baseline pre -
training values in PEmax in the two subjects (1 and 2)
who had shown the greatest improvement in strength
immediately after training. In contrast, the two
subjects (3 and 4) who had shown only modest increa-
ses (9.2% and 13.5%) with training, showed further si-
gnificant increases in PEmax after 3 months without
training (9.1% and 5.9%; p<0.01 and p<(0.05).

Measurements of maximal inspiratory mouth pres-
sures after 3 months without training also showed dif-
ferent trends in different subjects. Subject 2 showed
a significant fall in Pimax towards pre - training val-
ues (-7.4%, p< 0.001); subjects 1 and 3 showed small
reductions (-5.7% and -3.9%; p<0.01 and p<0.5) and
subject 4 showed a significant increase (+ 12.5%,
p<0.01).
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DISCUSSION

Improvements in respiratory muscle function have

‘been sought in various patient groups, where respira-

tory muscle dysfunction plays a proven or speculative
role in breathing difficulties, following the original
description in normal subjects'. These strength
and/or endurance programmes have produced varia-
ble results>*'"%% The variability of response found
by different authors in various patient groups
suggests that the mechanisms and factors determi-
ning the strength increases with training are complex.

In this study we found disappointingly small increa-
ses with training in inspiratory and expiratory muscle
strength. The protocol was very closely based on that
of Leith and Bradley', who found a mean increase in
expiratory muscle strength of 57% and inspiratory
muscle strength of 54% after training in their 4 nor-
mal subjects. The subjects in our study showed smal-
ler increases in strength with training of 30.5% for ex-
piratory and of 13.7% for inspiratory muscles with wi-
de variability between subjects. The size of strength

increases in

limb muscles

reported

in normal

Table 2. Mean + SD of best days measurements for each subject from each of the testing periods, pre -
training (A), immediately post - training (B), and after 3 months without training (C). Statistical difference
between periods is indicated by p value. NS = not significant.

Plmax cm H,0 PEmax cmH,0 Sniff Pdi cm H,0
Subject
A B C A B C A B C
=
1 154+9 | 2137 192+15 108+8 136+ 5 12845 152+6 147 +10 14719
p<0.001 p<0.01 p<0.001 p<0.02 p<0.05 NS
p<0.01 p<0.001 p<0.01
136+ 6 218+16 | 163+7 116+ 6 138+ 4 128+2 147+6 170+7 154+ 6
2 p<0.001 p<0.001 p<0.001 p<0.001 p<0.001 p<0.001
NS p<0.001 p<0.001
3 131+5 143+7 156 + 8 98+7 112+2 108+7 117+5 119+8 11547
p<0.001 p<0.01 p<0.001 NS NS p<0.05
p<0.001 p<0.01 NS
125+ 8 141+11 | 150+7 10413 98+7 11114 114+ 4 11715 11716
4 p<0.01 p<0.05 p<0.1 p<0.01 p<0.02 NS
p<0.001 p<0.02 p<0.01

Diaphragm strength (sniff Pdi) which had shown lit-
tle alteration immediately following training also re-
mained relatively unchanged after 3 months without
training. In subject 2, who had shown the largest rise
with training, sniff Pdi fell towards baseline values
(-9.3% p<0.001).
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subjects is also very variable and the relatively low v-
alues we found in the respiratory muscles seem not
unreasonable compared to these?*%°,

The changes in inspiratory muscle strength were
small (-5.4% to 25.9%), of practical significance in on-
ly 2 subjects, and much less than those reported by
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Leith and Bradley’. The range of increases in expirato-
ry muscle strength between subjects was wide (9.2%
— 60.5%) but closer to those obtained by Leith and
Bradley. The comparative ease with which the expira-
tory muscles were trained might be related to the lar-

muscle function. The maximum strength attainable
by continued training has been -called limiting
strength?®. The less trained a muscle or muscle group
is at the beginning of the training period, the more it
will gain in strength and the longer it will take to rea-

PE max. ( best day means)

+701 A-B B-C A-C
X+ 305 X-50% X+21-2
+60 -
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+ 501 * p<0-01
+40 4
s e
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£
(o] * *
X +20-
. a
+10- *
M
0-
7y, 7% 7%
727 7.7 7%
-10 EA\ 5 eeks )k 3 months without )&
training training

Fig. 2. PEmax data for each subject expressed as percen-
tage change data pre - training baseline.
e subject 1; Asubject 2; e subject 3; A subject 4.

ge unused reserve of abnominal musculature. Cam-
pbell and Green?* demonstrated that the electrical ac-
tivity of the abmominal muscles during maximal expi-
ratory or expulsive efforts is markedly smaller than
that recorded during maximal flexion of the trunk. Ex-
cept when coughing, the full power of the abdominal
muscles is not used for respiratory function, but it ap-
pears that possibly it can be trained to contribute mo-
re. The overall modest increase in inspiratory strength
could have been related to the small total inspiratory
training time of only 8 hours. However using similar
training times, Leith and Bradley found larger increa-
ses. The smaller increases in the present study may
reflect variability between subjects in response to
training.

There are many factors well recognised as influen-
cing the size and rates of skeletal muscle strength in-
creases with training. Important amongst these are
learning, rate of learning, motivation, incidental trai-
ning and baseline starting levels of strength?, in addi-
tion to the inherent variability of the tests of muscle
strength themselves. Muscle training can be defined
as any endeavour, deliberate or incidental to improve

ch the end - point of strength. Increases in strength ri-
se almost linearly with training up to about 75% of li-
miting strength. Above 75%, the rate of increase dimi-
nishes progressively to become zero at limiting stren-
gth. This progression of muscle strength increase wi-
th training has been shown to be similar for all per-
sons, different muscles, ages, and sexes®. In this
way the baseline value of respiratory muscle or diaph-
ragm strength can influence the final outcome of a
strength training programme, and may have contrib-
uted to the wide variability we found between
subjects after respiratory muscle training.

Learning is considered distinct from training,
although one aspect of learning, that is the activation
of a greater number of muscle fibres into a more effi-
cient pattern of contraction, is undoubtedly an in-
tegral part of training. Learning how to perform the
tests for muscle strength may exaggerate the results
of a training programme unless the subjects are fully
and comparably practised at the test manoeuvres. In
this study 3 sets of measurements were made over 7
days before the onset of training, to prevent any ele-
ment of short-term learning, since at the onset the
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subjects had variable experience of the manoeuvres.
The mean data for each day in this pre - training
period does provide evidence of learning. Three of the
4 subjects had a statistically significant increase in
PImax from the first to the third day of pre - training
tests. As there was no significant difference between
PImax on the second and third testing days (in 3 out
of 4 subjects) this was assumed to have reached a
plateau. Subject 4 demonstrated a continuing learn-
ing effect in performing PEmax manoeuvres pre -
training and thus completed a fourth test day to en-
sure a learning plateau had been reached before star-
ting training. In contrast there was no apparent learn-
ing trend in sniff Pdi in the pre - training period. In
order not to incorporate any of the learning effect in
the interpretation of training, the values used in
analysis of any subject’s strength changes were from
his/her best day’s performance from each of the
periods A, B and C (Table 2).
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ing were slight. The final set of measurements, i.e.
those made after 3 months without further training,
could also have been influenced by learning.
Measurements of expiratory mouth pressure made at
this time were significantly increased in 2 subjects,
when compared with pressures measured immediate-
ly after training had finished. «<Long term» learning
might explain this increase. Alternatively uninten-
tional continued training could have occurred. It is
known that only minimum training is necessary to
maintain strength increases?. However efforts were
made to keep further training to a minimum, and the
subjects were excluded from performing the relevant
manoeuvres in the interim three months.

Another explanation is spontaneous variations in
muscle strength. These are well recognised: Darcus
and Salter?' have reported considerable fluctuations
in measurements of maximum strength of limb
muscles on different testing days in any one subject.

PI max. (best day means)
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N
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Fig. 3. Pimax data for each subject expressed as percentage
change from pre - training baseline.
@ subject 1; Asubject 2; o subject 3; 4 subject 4.

Our data thus suggests that measurements of
mouth pressure (insipiratory and expiratory) are in-
fluenced by short term learning, in contrast to other
studies.Black and Hyatt” and Cook et al® examined
the variation in mouth pressure measurements over 2
- 3 days and concluded the effect of short term learn-
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They concluded that part of this variation was due to
difficulty on the part of the subject in knowing when
he/she had reached maximum performance, as well
as fluctuations in the willingness of the subjects to
exert themselves fully. Mungall and Hainsworth?’
similarly noted considerable variations in standard
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tests of respiratory function and submaximal exer-
cise tests in stable patients with chronic airways
obstruction. We found such variation in highly
motivated normal subjects over a four and a half
month period, suggesting that spontaneous variation

level of motivation. A better motivated subject, may,
on each day of training, be working at a higher percen-
tage of his or her true maximum strength capacity,
and thus might be expected to train more effectively.
Increases in strength would be expected to be op-

Sniff Pdi (best day means)

+70W
A-B B-C A-C
*Hh x+43 X -34 x +05
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+ 40
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Fig. 4. Maximal sniff Pdi data for each subject expressed as
percentage change from pre - training baseline.
e subject 1; Asubject 2;0 subject 3; A subject 4.

in strength is yet another factor confounding the in-
terpretation of training programmes.

Subject motivation, although well recognised, is
very difficult to control. Ikai and Steinhaus® proposed
that true strength capacity, which is depended on the
structure and physiological state of the performing
muscles, cannot be determined due to
phsychological factors limiting performance. It is
thought that training may, to some extent, reduce the
normal inhibitory intereactions between the in-
terneuronal pathways, resulting in greater recruit-
ment of motor units and thus the development of
greater strength. Individual responses to training
may, in part, reflect the degree to which inhibitions
can be over - ridden. All subjects volunteered for the
study and were highly motivated. They were strongly
encouraged to perform at their maximum level on
each testing day and in addition visual feedback of
pressure reached provided the subject with a sense of
achievement. The degree of training reached by any
subject may be argued simply to reflect his or her

timal in this group.

Some subjects complained of unpleasant (though
not serious) symptoms whilst training. Throbbing
head on performing expiratory manoeuvres and
petechiae around the lips were not uncommon. These
may have inhibited them from attaining their max-
imum performance. Craig®® suggested an inhibition of
maximal respiratory efforts when there is no air move-
ment and that if the subject was able to move air and
change lung volume during any manoeuvre, the
pressure would be more likely to be maximal. The
training mouth piece did not allow air flow, although
the measurement of maximal mouth pressures incor-
porated a small air leak®,

Diaphragm strength was assessed from maximal
sniff Pdi which has been described as an accurate
and reproducible method for quantifying diaphragm
strength”®. The baseline pre - training measurements
confirm it to be highly reproducible in these subjects,
with no evidence of short - term learning in contrast to
mouth pressures. The assessment of diaphragm
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strength immediately after the 5 weeks respiratory
muscle training showed little change (mean increase
4.3%) and was less than the increase in inspiratory
muscle strength (mean increase 13.7%). The reasons
for the small increases in diaphragm strength are
unclear. It is possible that the diaphragm is already
highly «trained» in normal subjects with baseline star-
ting values high and little to be added before limiting
strength is reached. Subjects were noted to perform
inspiratory training with anterior flexion of the spine
while expiring to RV, the maximal inspiration then
associated with spinal extension to an exaggerated
erect sitting position. The sternocleidomastoid
muscles became intensely prominent and all subjects
noted discomfort in these muscles at some time dur-
ing training and testing. During the inspiratory train-
ing therefore many muscles were recruited and ac-
cessory muscle involvement was marked. The train-
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AoKnon Kai o1 avanveuoTIKOi HUEC

J.M. Miller, J. Alison', N. Koulouris', J. Moxham:and
Malcolm Green-

MNEPIAHWH

H emidpaon evog mMpoypaupaTog GoKNONG avANVEUOTIK@OV HUQV emavw oTnv IoX0 Tou dia-
$pAayHaTog 6MWG Kal GUVOAIKG GTNV 10X U TWV EIGTIVEUOTIKOV KAl EKTIVEUOTIKQOV HUWV eKTIURON-
KE 0€ 4 puaioAoyika GTopa. Ta Gropa napakoAoudnénkav yia 3 yAveq HeTa 1O TEAOG TNG AOKN-
ong. OAa Ta aropa napouciacav peraBAnTéTnTa GTIC BaACH KEG HETPNOEIG TNG SUvapng nuépa
He TNV nuépa. H doknon cixe oav anotéAeopa Tnv atEnon Tng 10XU0G TWV EKTTVEUCTIK®OV HUMV.
Ze avTiBean BEATIOOEIG OTNV 10X U TWV EIOTIVEUOTIKQV Huwv dev diamoTwOnKav oe 6Aa Ta aro-
Ha kai au§AOEIG TNG 16XU0G Tou 1adppAyHaTog ATAv MOAU MIKPES ammoloeq. Kata tnv emave-
KTipnon peTa and 3 pfveg xwpiq eEaoknon unipxav nepaiTépw BeATIOOEIG oTRV EKTIVEUOTIKN
S0vaun oe 2 Gropa. Ta anoteAéoparta Seixvouv 6T MOAAOI napayovreg unopolv va emdpa-
OOouV oTNV doknon pe okondé Tnv alEnon TG 10XU0C Kai OTi au&noeig TNG 10XU0G TwV avamnveu-
OTIKWV Hu@V Sev gival elkoAo va amokTnBouv. BeEATIOGEIG TNG 10XU0G TWV EICTIVEUCTIKOV HUQV
Sev pnopei va BewpnBei 6TI nepiAapBavouv BeATIOOEIG TNG 10x00¢ Tou diadppayparog.

MNEYMQN (1988) 1:166-175

EIZAFQrH

MeA£Teg oe pualoroyikd dtoua’ kat og aoBeveig??
oupnepaivouv 8TL N oUVOALKT LOXUS TV avanveuoTl-
KWV HU®V urtopel va auEnBel pe Tnv AoKNom Twv Hudv
aepiopou. To diadppayua €xel Bewpnbdel 6TL GUUBAA-
Ael 0° autéq TG augnoeig®* poAovoTt kavéva mpo-
YPaupa dev €xel ouMEPIAGBEL EIOLIKEG UETPNOEIG TNG
loxvog Tou dlappdAyuatog.

©a npoodokolaoe Kaveig 6TL 10 dladppayua 6a avEa-
VE TNV LOXU TOU 0€ andvinon O€ CUYKEKPIUEVN AOKN-
on onwg dAAoL okeAeTikol Hug. Aedopgévou 6Tt glval o
KUPLOG ELOTIVEUOTIKOG HUG O OAa Ta enineda aspt-
opou, HEB0dog BeATwong TNG LOXUOG Tou Slappdypa-
T0g Ba eixe a&l6Aoyeq BepaneuTikég POEKTATELS. Ei-
val EMOUEVWS ONHavTIKG va KaBoplotel katd méoo Kat
oe 6o Babud n 1oxUg Tou dlappdyuatos PMopei v’
auéneei.

Ot Leith ka1 Bradley 1o 1976 £5e1Eav og puTLOAOYL-
KA AToHa HEYAAEG BEATIWOELG TNG LOXUOG ELOTIVEUCTI-
KWV KAl EKTIVEUGTIKOV HUDV (TOoU LETPHBNKav oav Hé-
YIOTEG OWHATIKEG TUECELG) HETA amd 5 eBSopAdeq
OUYKEKPLUEVNG AOKNONG QUTWV TwV pudv. To emitu-
XNHEVO Toug Mpdypaupa xpnotgonombnke cav Bdon
YU autr| TN HeAETn, o okomdg TG onolag Htav va ekl
HAOEL TNV UN6Bean OTL 0 dUCIOAOYIKA ATopa 1 4OKN-

"Resp. Muscle Laboratory, Brompton Hosp.

2Dpt. of Thoracic Medicine, King’s College Hosp. Lon:

don
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On KE OKOTIO TNV au§non g avanveuoTIKNG HUIKAG -
oxuog Ba meptAduPBave av&non tng toxuog Tou dia-
¢pdypatog. Awa-diadppaypatikn mnieon (Pdi), n nieon
mou avarnrtyooetal dlapégou Tou dladppAyuarog, xen-
OlHoTIONBNKE oav HETPO NG LoXUOG Tou Stadppayua-
T0G. AuTh £xeL anodelxBei 6TL aviavakAd tyv duvaun
Tou avantugoeTal and 1o didppayua’ kal sivat 1o Ka-
AUTepo péTpo mou undpxel’. Metprioelg g Pdi Sie-
vepyninkav katd tnv SldpKela andToung EIONVEUOTL-
KIG mpoomdbelag dia g pwvog (sniffs)’. Méyloteg kal
eAAX10TEGQ OTATIKEG TUEOEIG PETPTIBNKAV OF eminedo
TOU OWHATOG oav Se(KTNG TNG TUVOALKNG LOXUOC TwV
EKTIVEUOTIK®V KAl ELOTIVEUCTIK®V UGV avTioTtotyad,

ME®OAOZ

Téooepa pualoAoyika atopa (3 dppeveg kat 1 B1AU)
mpav pEPog 0’ éva MPOYPAUNa AoKNOoNG (Ue okomd
™V av&non) g LoXUog TV avamnveuoTIK®V pudv. Ei-
Xav TOLKIAN epmelpia oToug XELPLOUOUG TIOU X PN OLUO-
rmomenkav otn PeAETN Kat jTav 6AOL UYIE(G un KaTvL-
OTEG, HE PualoAOYIKY Tveupovikr) Aettoupyla (Miva-
Kag 1) kal xwpiG anédelgn veupouuikol voanuartog.

2ZTOMATIKEG METEIG

OL otopatikég miEoelg peTpriBnkav pe Xpron oTo-
HaTIKNG OUOKEUNG (mouth piece) mou amnoteAeito and
AGKauMTO TMAQOTIKG KUALVOPO ToU mepleixe ouoTtnua
BaABidag piag katrevBuvong. TuviiBwG (CUYKEKPLUE-
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vov nipodiaypagwyv - standard) otopatikd oTéAEXOQ
and eAaoTIKO TIOU EiXE evowpaTtwuévn HiKpY Siapuyn
(eowtepikry SlGuetpog 1 mm) fjtav MOOCAPHOCHEVN
otnv kGBe akpn tou KuAivdpou kat fjtav ouvdedepévn
oe diapopikd petatponéa nieong (Validyne).

Méyiloteq otatikéq elomiveuoTikég (Plmax) kal ek-
nveuoTikéG (PEmax) oTopaTikEég MIECELG HETPIBNKaV
otov unoAeinépevo 6yko (RV) kat OAIKY) TVEUMOVIKA
xwpntikétnta (TLC) avtiotoixa, He kataypadr) twv
réocwv rou diatnprenkav yia 1 sect. Ma va exTiun-
Bel 0 xeipLlopodg TG Pimax ZntriBnke and ta qtoua va
ekmnveloouv 600 TEPLOOOTEPO pnopoucav dia pEoou
NG OTOMATIKAG CUCOKEUNG Kal OTNn CUVEXELQ VA EKTE-
Aéoouv andtoun WeyioTn eloTvor Kal va v kpatr)-
oouv yia 1 - 2 sec. Na tov xeipiopd g PEmax Znt-
Bnke va yeuloouv Toug MvelUOVEG TOUG OTOV HEYIOTO
duvatd Babud kal o1n cuvéxela va ekteAéoouv arnd-
Topa PEYLOTN eKMVON Kal va tnv kpatrfjoouv yia 1 - 2
sec. Metprioelg éyilvav pe ta 4qropa kablotd pe 1o
MPOowTOo NPog 086vn naApoypddou otnv omnoia anel-
KOVICOVTO oL eOOTEIG TOUG OXETIKA HE TIG OTOMATL-
ké€G miéoelg ue kabuatépnon 1 -2 sec. Pwvika clips 1y-
Tav tonoBetnuéva kat dev unfpxe MEPLOPLOUOG OTIG
KIVIJOELG TOU OWHATOG. AnO OAeQ TIG ouvedpieg OTIG O-
noleg €ylvav oL JETPTOELG TOU 0WUATOG Tiponynenkav
nepiodoL Aokno”ng ue okomod v e€oikeiwon Tou ato-
HOU HE TNV OUCKEUT Kal TN BEATIWON TNG TEXVIKAG Kal
oL XELpLOMOIL eyivovTo evaAAdE e neplddoug avanau-
ong yla Tnv anogpuyn KOmwong.

To GAAO TomoBeTnUEVO OTO OTOUAXL O andotaon 65 -
70 cm and Vv akpn Tou PUnaAAoviol PéXPL TOUG pw-
Bwveg, nieptéxov 1.5 - 2.0 ml aépa petpoloe Tautd-
Xpova yaotpiki rieon (Pg). Ot kaBetpeqg e TO HMaA-
Aovi elxav nepaotel Tautdxpova and tov éva pwbw-
va petd ano tomikn avaionoia tou BAevvoydvou Ing
pwvog (Yekaouog EuAokalvng) kat Alrmavon twv kabe-
™Mpwv (YEAN Atyvokaivng BPC 2%) kat katdmnoor| toug
and ta atopa e maywpévo vepd. H Pdi eAro0n pe n-
Aek1pIKn) apaipeon (Pdi Pg — Poes) kat n Pdi ot10
TéA0G NG exnvong katd v avarnauon (FRC) xpnot-
poroOnke cav undevikd onuelo avadopdg.

H dwa-diadppaypatikn nieon kataypdenke Katd n
Oldpkela PEYIOTNG AnOTOUNG ELCTIVEUOTIKNAG MPOOTd-
Belag and ) putn (sniffs) otv FRC kat petpribnke
oav peyiotn Pdi’. Zta atopa ZnTHOnke va ekTeAECOUV
HEHOVWHEVEG O&E(eq QMOTOHEG EIOTIVEUCTIKEG KLVY)-
oelg ar’ In Ut (sniffs) and to fipepo T€AoQ ag ava-
nvong, «600 1o duvatodv o duvatdr» ET0L MOTE N HEYI(-
otn Pdi dev diatnpriBnke, e TOUAdXLOTOV 2 fipElEG a-
vanvoéq avaueoa oe KABe andToun ELOTIVEUCTIKY Ki-
vnon ar’ In ot (sniff). Aev unripxe nepLopLlonds g
KIVIIOEWG TOU 0WHAToG. EK véou petpnoelg yivayv pe
TO GTopHO KABLOTY, pE TO TIPOCWTIO TIPOG 086V TMTaAHO-
ypddpou AavBavovtog xpoévou Tou enedeikvue TNV LE
andtopa and  Putn ewonveuoTikn (sniff) Pdi.

Ta dedopéva kateypdpovto (Racal Score 7) kal emt-
Selkvuovio oe 086vn naApoypdgoou (Tektronix) kat
karaypaeéa xaptiou (Minograf 800). KatdAAnAeg

livakag 1. XapaktnptoTikd atdpwv kat petpnBévieg dykol IVEUHOVWV TIPLV Kal HETA TNV doknaon.

Npiv Tnv doknon  MeTd Tnv doknon

ATopo ®0Ao  HAikia Yyog Bapog TLC RV TLC RV
cm kg 1 | ] |

1 A 37 174 57.5 7.30 1.80 7.59 2.04

2 A 40 179 69.0 6.87 2.32 6.42 1.67

3 A 32 172 57.5 5.32 1.47 5.53 1.63

4 ] 29 168 54.0 5.25 1.53 5.52 1.67

(TLC: oAwr| xwpntikétnTa nveuudvwy, RV: YMOAembuevog 6ykog HETPNUEVOG O 0TaBepPOoy dyKou

MANBuopoypddo owuatog)

Aia-Siadppaypariki mieon

H dia-diagppaypatikn riieon (Pdi) petpriBnke pe xpin-
on dUo KaBetrpwv He uMaAAévi 10 cm Tou epmnopiou
(D.K. Morgan)® epapuoopévouc o petatponel(c dia-
$opikng nieong (Validyne). To éva unaAAdvi tonobe-
TNUEVO OTO pecalo TPLTNUOPLO TOU 0L00PAYOU, TIEPLE-
xov 0.5 ml aépa petpouoe olgogaytkn ricon (Poes)'.

pubuioelq (calibrations) katd tov xpdvo kGBe Sokiua-
olag pe mpPoTuneg Tiéoelg and udatikd kar udpap-
YUPLKG TiiecdpeTpa pe owAnva oxriuatog U. H ouxvoé-
™mrta avtandkpiong 6Aou Tou oUCTANATOG HETPNONG
ekTiunOnke andé 1o ofjua mou naprjyero and eicodo
KUHQTOG OXNHATOG TETPAYWVOU TIOU QUEAVETO HE M-
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06 xpo6vo 6.3+ 1.2 sec (Léon T + oTaBepr| anodkAL-
on) kat xwpig diartiotolpevn ¢pdon 1 dtapopd anodkAL-
ong peta&u oloodaylkng Kal YaoTpLkg avianokp(oe-

wG.

) Apéowg pera
MNpiv TRV e§aoknon

™V aoknon
Al, ... 5¢eBdopades . Iz | ......
aoknong
i
3 EexwpioTég 2 EexwpIoTég
nuépeg nuépeg

5 nuépeg kaBe eBdopdda eni 5 efSopadeg

2 x 5 uEy10TEG EIOTIVEUOTIKEG MPOOTIA0EI £
2 x 5 HEYIOTEG EKTIVEUOTIKEG TTPOOTIABEIEG

NINEYMQN Teuxog 4o, Téuog 1og, AnplAtog - lodviog 1988

OL HETPYOELG TWV CTOHATIK®V TECEWY Kat sniff Pdi
£ywvav oe KGBe Gtouo oe 3 EeXxwPIOTEC NUEPES KATA
v dldpketa piag epdouddag nptv Tnv eEdoknon npo-
KELWEVOU va kaBoploTouv Bactkég TIMEG. ZE KABE ou-

3 EexwpioTEG
npépeg

€EVAavTia o€ KwAupa
di1apkelag 3-5 secs

Eikova 1. TMpwTOkoAAo peAéng. 216 A, B kat C Ta dtopa urtoBAriénkav oe dokipacia tng PEmax,

Plmax kat péyiotn sniff Pdi.

MpwTéKOAAO

To npwtdkoAAo NG €peuvag mapouctaletal v epPL-
Ayel otnv Eikéva 1.

Metprioeic nptv tnv e&€Taon (A).

Mpwv v évapgn tou MPoypAuUaTog doknong £yl-
vav Baoikég peAéteq oe kGBe ATopo.
1.  Métpnon Tng oAIKNAG XWPNTIKOTNTAG TWV MVEUUOS-

vwV (TLC) kal urtoAetnmopuévou 6ykou (RV) oe n)\n-_

Buopoypddo (cuvoAou) CWHATOG.

2. Metpricelg cwpatikdv mégewv: Plmax kat PE-
max otov TLC énwg neplypdpinkav mponyouué-
VWwG. 2e KABe nuépa dokipaciag 1o dtopo e&a-
OKE(TO KAl 0Toug 2 XELPLONOUG Yia va ¢pBdaoel emt-
nedwon tng TIunig (plateau) kat oTnv ouvéxela &-
kteAouoe 9 PImax kat 9PEmax XelplopoUq He Ka-
TAAANAEG EPLOdOUG avdamnauang.

3. Metpnioeilg tng peyiotng dta-dlappayHatiknig Tie-
oNgG He andtoun ELOTIVEUOTIKA Kivnon ar’ Tn pun
(sniff) oto TéAog eknvong (FRC). Ze kdBe nuépa
dokipaciag 10 Atouo £EACKE(TO OTOV XEIPLOMS
yia va ¢$8daocel emnédwon g TG (plateau) kat
atn ouvéxela ekteAouoe 30 peyiloteq sniffs e ka-
TGAANAEG epLddoug avdnauong.
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vedpia petpioewv ta dropa eAdupavav evepyntiki
evBappuvon ané Tov XELPLOTH TIPOKEIPEVOU va Kd-
VOUV UEYIOTEG TPOOTIABELEG OMWG OTITIKA epediopaTa
(emavatpododdétnon - feedback) and tnv 086vn mah-
noypdgou AavBavovtog xpdvou. Mia SOKIHAOTIKY OU-
vedpia dlapkoloe piapion éwg 300 dhpeg yia kaBe é-
TOUO.

E&Goknon

Ad’ NG OTIYUNG Ol BACIKEG HETPNITELG CUUTTANPHON-
Kav, Ta atoua apxioav v doknon. To npdypaupa é-
oknong Ntav éco 1o duvatév MANCIECTEPO eKE(VOU
Twv Leith kat Bradley'. Ta dtopa aoki@nkav eni 5 n-
HEPEG TNV eBSopGSa el 5 EBEONASEG EKTEADVTAG é-
YIOTEG OTATIKEG EIOTIVEUOTIKEG KAl EKTIVEUOTIKEG MPO-
onabeleg otov RV kat TLC avtiotoixa evdvTia o€ nAt-
PEG KWAupa (avtiotaon). Aievepyniénkav mévie el-
OTIVEUOTIKO[ KQL OTn Ouvéxela 5 EKMVEUOTIKO( XELPL-
opol kai n 6An diadikaaia enavari$Onke wa ¢popd a-
KOua. K&Be nuépa n doknon dpxile pe Tov aviiBeTo
XEPLOUO NG mponyouuevng nuépag. Kabe npoond-
Bela SratnpnBnke eni 3 - 5 secs e KATAAANAEG NEPLS-
doug avanauong avdueoa oe kd6e Xelplopd. Ta drto-
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Ha €BAenav Tiq emdOoeLg TH{EDNG TOUG e(TE O€ €va TlL-
Aoyéa niieong (KDG) av n doknon Adupave xwpa oto
oritiL 1§ og 066vn naApoypddou av n doknon Adupave
XWpa oto epyaotriplo. H doknon diapkouoe 30 - 40
Aentd v nuépa.

Extiunon auéowg uetd tnv doknon (B)

STOHATIKEG TILETELG KAl PEYLOTEG TILECELG AMOTOUNG
EIOTIVEUOTIKAG Tpoomndtelag and tn putn (sniff) Pdi
HETPNONKAV Ot KAOE ATOopO Ot 2 EEXWPIOTEG NUEPES
EVTOC 3 NUEP®V aMO TNV CUUTIATIPWON TOU TIPOYPAY-
patoc doknong. To (510 npwtékoAAo Sokipaciag ako-
AouBnrienke 6TWE KAl yia TNV eKTNoN mpwv ar’ v a-
oknon. H MVEUPOVIKY AgtToupyia eniong eMAVEKTIUN-
enke.

Oyun extiunon uetd tnv doknon (C)

Metd ané xpoVIKn Tepiodo 3 unvav Xwpeig nepatte-
pw AoKNOT), EMavaAn$enkav PETPNOELG TNG HEYLOTNG
OTOMATIKNG TH{EONG KAl HEYLOTEG TIETELG AMOTOUNG EL-
OTIVEUOTIKNG Tipoomddelag am ) puTn (sniff) Pdi og 3
EeXwPLOTEG NUEPES OE KABE ATONO. ZTATIOTIKY| QVAAU-
on pe xpwon tou Students’ t-test avd euyn anotéAe-
oe I BAoN yla T onpavtikn diadopd mou avadpepe-
taL peta&l twv neplddwv (A), (B) kat (C).

omoiod1note ATOHO, CUYKPIvovTag TIG HECEG TIMEG
TwV HETPHOEWY KABe piag nuépag. Ot Stadpopéqg peta-
EU QuT®V TV BACLK®V NUEPWOV TTAV OE HEPIKEG TIEPL-
MTOoel 08 UYNAS BaBpd OTATIOTIKA ONUAVTIKEG. Y-
nipXe eniong oTo (510 dTopo Kdmnowa dlakyuavon oTig
AQUECEG KAl OYIHEG HETA TNV ACKNAT) EKTIUNOELG HOAO-
voTL Sev fitav 1600 éviovn 600 OTIG TIPLV TNV ACKNOTN
METPNHOELG.

Stov MNivaka 2 mapouctaZovtal eV NEPIANPEL OL HE-
oeq TIéG PEmax, Plmax kat sniff Pdi mou Afjgpbnkav
NV KAAUTEEN Yia KABe GTopo Nuépa og KABe [a anod
Tig 3 mept6doug dokipaciag. Autd Ta anoteAeouata
napouaiaovtal eniong oe ypagLkn napactaon ota
oxnuata 2, 3, 4 avtioTola Kat Xpnowuornowénkay yia
va ekTIunBel n enidpaaon g AoKNong.

MeTd TV GoKNON N LOXUG TWV EKTIVEUCTIKMOV HUWOV
(PEmax) (£x.2) au&iBnke onuavtikd oe OAa Ta atopa
katd péoo 6po 30.5% aAAG pe peydAo eUpog pETAEU
TV atépwy (9.2% £wg 60.5%). ZuvoAlkd 1 LoXUG Twv
ELOTIVEUOTIKGYV pudyv (Pimax) (£x. 3) augnbnke katd
Héoo 6po 13.7% emniong pe peydin Siakupavon (-5.4%
£wC +25.9%) KAl 0TO GTOHO 4 PEIWBNKE pE TNV AOKN-
on poAovoTL ota dAAa 3 dtoua n avgnon frav onuav-
k. H 1ox0g Tou dlappaypatog (sniff Pdi) (Zx. 4) au-
ERBnKe katd péoo 6po 4.3% pe avgnon 15.7% oTo G-
ToHO 2 aAAA HETABOAEG povov -3.4%, +2.1% kal

+2.8% o1a G\Aa. To dtouo 1 1ou napoua(ace v He-

Mivakag 2. Méon TN KaL oTaBepr) andkALoN TwV KAAUTEPWY UETPHOEWV TNG NUEPAG Yia KABE ATouo amnd
K&Be pla ané Tig neplédoug dokipaaciag, LY TNV Aoknon (A), apéows HETA TV doknon (B) kat petd anoé 3
prveg xwpig doknon (C). H otatioTiky diladpopad HETAEU TV MEPIOdwY unoonuaiveTal e TNV Tipr tou P NS

= OXl OTATIOTIKA ONUAVTIKY

Pimax cm H,0 PEmax cmH,0 Sniff Pdi cm H,0
Subject
A B Cc A B c A B Cc
1 154 +9 213+7 192 + 15 108 +8 136+5 128+ 5 152+6 147 +10 147 +9
p<0.001 p<0.01 p<0.001 p<0.02 p<0.05 NS
p<0.01 p<0.001 p<0.01
2 136+ 6 218+16 | 163+7 1166 138t 4 128+ 2 147 +6 1707 154+ 6
p<0.001 p<0.001 | p<0.001 p<0.001 | p<0.001 p<0.001
NS p<0.001 p<0.001
3 131+5 143+7 156 +8 98 +7 112+2 108+7 117+5 119+8 1167
p<0.001 p<0.01 p<0.001 NS NS p<0.05
p<0.001 p<0.01 NS
4 125+8 141+ 11 150+7 1043 98+7 11114 114+ 4 117+5 117+6
p<0.01 p<0.05 p<0.1 p<0.01 p<0.02 NS
p<0.001 p<0.02 p<0.01
ANOTEAEZMATA

Mapatnprioaue Slakupavon UETagy Bacikwv mpwv
v eEAoknon peTprioewv otnv PEmax Kal Plmax yia

YaAUTtepn avodo tng Plmax (+ 25.9%) dev napouoia-
oe Gvodo 1ng sniff Pdi (-3.4%).
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Enavektiunon petd ané 3 prveg xwpig neEPALTEPW
4oknon eUPAvIOE ONUAVTIKA TTHOON MPOG TIG Baolkég
TPV Vv doknon Tiuég oe 2 dtopa (1 kat 2) mou elxav
Tapouctacel tn peyailtepn BeATiwon tng LlOXUOG a-
MEOWG PETA TNV AoKNaN. e avtiBeon Ta 500 dtopua (3
Kat 4) mou elxav eppavioel pévov pétpieq auEnoelg
(9.2% kat 13.5%) pe v doknon epddvicav nepatté-
Pw ONUAVTIKEG augnoelg atnv PEmax Wetd and 3 ur-
VEG XwpIiG doknon (9.1% kat 59%, p<0.01 kal
p<0.05).

OL HETPNOELG TWV UEYIOTWV ELOTIVEUOTIKGV oToua-
TIKOV TUECEWV XWPIG Aoknon emtiong epddavicav Sié-
$opeg TaoeLg o Siddopa dtoua. To ATouo 2 eudpdvi-
0€ ONUAVTIKA MT®on TG PImax npog Ti¢ nptv amn’ v
doknon THEQ (-7.4%, p< 0.001). Ta dropa 1 kat 3 ep-
Pavioav UIKPEG UELDOELG (-5.7% Kat -3.9%, p 0.01
kat p< 0.05) kat To ATOUO 4 eNPAVIOE TNUAVTIKY auén-
on (+12.5%, p<0.01)..

NINEYMON Teuxog 4o, T6uog 7og, AnpiAiog - louviog 1988

2YZHTHZH

BeATiwoelg 0tn Asltoupyia Twv avanveuoTiKOV a-
vagnmbnkav oe d1ddopeg opddeq aoBeviv, 6Tou N
duoAelToupyia TwV QVAMVEUOSTIKOV HUGY Tailel amo-
dedelypéva i mBavd pdAo OTIG AVATVEUOTIKEG Su-
OXEPELEG, HETA TNV APXIKT TEPLYPAPT] OE GUOLOAOYIL-
K@ dtopa’. AUTA Ta Mpoypduuata LoxUog Kauh avio-
X1G €xouv dwoel moikida arnoteAéopata® H dia-
kUpavon g andavtnong nou Bpébnke anéd didpopoug
OUYYPagEig ot TolkiAeq opddeg aoBev®dV UTTOSTAG-
VEL OTL OL Unxaviouol kal mapdyovTeq mou kaBopifouv
TIG au&foelg TnG LoXUOG He TNV AoKNnon eival ToAU-
TTIAOKOL.

2N UEAETN auTh BPNKAME AMOYONTEUTIKA HIKPEC
au&noelg pe Aoknomn otnv 1oXU TWV ELGTIVEUCTIK®OV KAl
EKTIVEUOTIKWV HUWYV. To MPwTSKOAAO fjTav Baciopévo
kal mapopolo ekeivou twv Leith kat Bradley' ot omoiot

PEmax (KaAuTepeg nuepfoieq péoeg Tipéc)

+70 - A-B
X+ 305

Ja

+60-

+ 50+

+40 -

+30

% MeTaBoAn

+20-

B-C A-C
£-50% T+21-2
*# p<0-001

* p<0-01

04
% %
-10 k 5 ] ) z k 3 pnveg xwpic é"é
epdouadeg aoknon
Goknong

Eikéva 2. Aedopéva tng PEmax Yla kKaBe dtopo ekppaouéva oav moocooTiaia MeTaBoAr and ta

Baoika npwv v doknon ded6peva.

~ ® Atouo 1; A GTopo 2, 0 ATopo 3, A dtouo 4

H 1ox0qg tou Siappdayuartog (sniff Pdi) rou eixe ep-
oavioel pikpn YeTaBoAr auéows PETA TNV AoknoT &-
niong napéuelve OXETIKA QUETARANTN HETA 3 PAVEQ
Xwplg doknon. =10 Atouo 2 mou eixe eppaviost Ty
peyaAuTepn Avodo PeTd TNV doknon 1 sniff Pdi éneoe
TPOG TIG BAOLKES TIHEG (-9.3%, p< 0.001).
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Bpnkav péon avgnon oty LoxU TWV EKMVEUOTIKOV JU-
WV 57% kat LoXU ELOMVEUCTIKOV MUDV 54% pETA G-
OKnon ota 4 ¢ucloAoyikd atoua Toug. Ta dtopa g
HEAETNG pag napouasiacav HIKPOTEPESG AUENOELG LOXU-
0G He doknon NG td&ewg tou 30.5% Yyia ekNvVeEUOTL-
koUg Kal 13,7% Yyla €lOMVEUOTIKOUG HUG HE HEYAAN
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dlakuucvon HETagu Twv atépwy.

To uéyeBog g augnong tng loxuog oe HUG TwV 4-
KpWV Mou €xouv dnuooieude( og duoloAoyikd dtopa
elvat erfong oAU noikiAo kat ot axeTika XAUNAEG TI-
HEG TToU Bprikaue oToug avanveuoTikouq Hug palvov-
TalL va pnv eivalr napdhoyeg av ouykplBouv mpog
autég? B,

Belwv elval ekogonuaopéva HIKpOTEPN €eKelvNng mou
Kataypdgetal katd v peyioTn kauyn tou Kopuou.
Me e&alpeon tov Brixa n peylotn duvaun Twv KolALa-
KOV HUwV Sev xpnotuomnote(tal yia mv AVANVEUOTIKN
Aettoupyla aAAd ¢alvetal 611 pmopel va aoknBel va
OUHUETEXEL TIEPLOOSTEPO. H GUVOAIKY péTpla auvénon
NG EIOTIVEUCTIKAG 1OXUOG uropel va ouoxetigotav

Pimax (KaAUTepeg NUEPNOIEG HECES TIHEG)

707 B
. T+ 137
+504

+404

+304

% MeTaoAn

0-

B-C A-C
¥-13 T +115
=% p <0001
* p <001

0 (o)
104 . B

a

o

@, B8,

epdopadeq
doknong

Eikéva 3. Aedouéva tng Pimax yYlakdBe dto
OlKd dedouéva nptv v doknon.

3 phves xwpig )

N

doknon

HO ekgppacpéva oav ocooTiala petTaBoAn and ta Ba-

® 4Touo 1; A GTouO 2, 0 ATouO 3, A dtouo 4

O1 peTaBoAég TG LoXUOG TWV EICTIVEUTTIKWV HUDV
ATav WKPEQ (-5,4% €wg 25,9%), MPaKTIKAG onuaciag
Hévo oe 2 Gtopa Kat MoAU WIKPOTEPEG AUTWY TToU dn-
Hooleudnkav and toug Leith kat Bradley'. To elupog
TwV augnoewv NG 1OXUOG TWV EKTIVEUOTIKOV HUDMYV
peTa&l Twv atépwv fTav ueydio (9,2% £wg 60,5%)
aAAG nAnoiéotepa npog ekeivo Twv Leith kal Bradley.
H oxeTikr) eukoAla pe tnv omola oL EKMVEUCTIKOL HUG
aokrénkav propel va oxeti¢etal mpog v UeYAAN wn
Xpnotportolotpevn edpedpela Twv KOAMAKWOV puwv. Ot
Campbell kai Green?* katédeifav 6Tl N NAEKTPIKA
3pacTnPLéTNTA TWV KOWALAK®V HU®V KaTd Tn StdpKela
MG HEYIOTNG EKMVEUCTIKWYV 1) €EWwBNTIKWYV TpooTia-

OTOV HIKPO OUVOAIKS ELOTIVEUOTIKO XpPOVO ACKNoNGg
TwV 8 wpwv pévov. 'Ouwg XPNolLoToLOvVTag mapod-
poloug xpdévoug acknong ot Leith kat Bradley' Bpry-
Kav peyaAutepeqg augnoelg. O pkpdTeEpPEG augnoelg
™G napoucag HEAETNG HNopei va aviikatontpi{louv
Swakupavon HETa&U Twv atdépwy o andvinon oty a-
oknon.

Yridpxouv TmOAAO[{ avayvwplopévol Tapdyovieg
rou emiidpoulv oto puEyeBog kal pubud av&nong g t-
oxU0G TWV OKEAETIKWOV HUDV HE TNV AOKNON. ZnUavTe-
kol HeTA&U autwv glval n uaénon, o pubudg TG Hasn-
ong, n dpaotnplonoinon (kivnipa), Tuxaia aoknon,
Kal Bacikd apyikd emineda 1ox00¢? emmnAéov g ev-
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doyevoug dlakupavong Twv SOKIMaolodv LoxUog au-
TV Kab’ eautwv. H Aoknon Twv puwv pnopel va opt-
o6el oav n npoondbela, exkouoia 1 tuxala pe okomnod
v BeAtiwon g HUikng Aettoupyiag.

MINEYMON Teuxog 4o, Téuog 1og, AnplAioc - louviog 1988

Bprikape peta&l Twv atéuwy WE TNV AOKNON TwV ava-
TMIVEUOTIKWV HUDV.

H ekpadnon Bewpeltal dlapopetikh and v dokn-
on, HOAOVOTL pla mTuxY) TNG eKUEdnong, dnAadn 1 Ki-

Sniff Pdi (KaAUTepeg nueproleg HETEG TIHEG)

+70
A-B

+60 - t+4-3
+50 1
+40 4
+30+

+20

% MeTaBoAn

—

B-C A-C
X -34 x +0-5
*% p<0-001

a

e *
o \
'y

04

-10%K5 )K

epdopadeg
aoknong

O
@

, , &
3 pnAveg Xwpig

Goknon

Eikéva 4. Aedouéva peyiotng sniff Pdi yia k46 atopo eKppaocueva oav nocgoatiaia petaBoAn a-
16 1a Bacikd dedopéva npv v doknon.
° atouo 1; A Gtouo 2, o Gtouo 3, A 4topo 4

H peyiotn emtuyxavouevn Loxug pue ouvexr Aokn-
on £xeL ovouaoBei MePLopLOTIKN 1oXUS (limiting stren-
gth)®. "000 Aly@TEPO AOKNUEVOG O HUG ) 1) Opdda u-
wv eival otnv apxn g neptdédou doknong, 1600 Ba
kepdloeL oe 1oXU Kal T6G0 TEPLOTOTEPOC XPOvog Ba
anatmBei péxpl va ¢Bdaoel oto TeAKS onuelo g I-
oxU0G. AUENOELG 1oXUOG avépyovTal OXedOV YpappL-
Ka pe Tnv avgnon péxpt mepinou 10 75% 1ng neplopt-
OTIKAG LOXU0G. "Avw Tou 75% 0 puBuédg g avgnong
HELDVETAL TPOOSEUTIKA Yia va undevioBel 1o onpeio
NG MEPLOPLOTIKAG LoXUOG. AUTH N TP60dog NS avkn-
ONG HUTKNG 1oxUog e TV Aoknon £xel anodelyBel 411
eival mapépola yia 6Aa ta aropaq, pe d1apépous Hug,
nAkieg kat UAa®. M autédv tov TpéTo N BACIKA TIUY
NG LOXUOG TWV avanveuoTIKOV LUV 1) Tou diappdy-
HATOG UMOpPEL va £MnNPedcel TO TEAIKO AMOTEAECUA &-
vOG MPOYPAUUATOG AOKNONG AUENONG LoXUOG KAl Jro-
pei va éxel oupuBAAAel otnv eupeia Slakuuavon mou
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vnrornoinon HEYAAUTEPOU APLBHOU UUIK®OV VOV OE
rmAaioto mid anoteAeopatikol Tpdrou oUoTacngq eival
avaugploprtnta evéoyevég HEPOG NG AOKNONG. H k-
MABNON Tou NG va ekTEAOUVTAL Ol SOKIMACIES MUIKAC
LOXU0G uropel va enttelvel Ta anoteAéopata Tou npo-
YPAUHATOG NG Aoknang ekTdg av Ta aTopa eival mAn-
PWG Kal ouykpiolpa eEacknuéva oToug XeLPLOpOUS
™m¢ dokipaoiag.

2’ auTtr T HEAETN, 3 ouddeg HETPHOEWY EKTEAEDT-
Kav Katd tn didpkela 7 nuep®dv npv and v Evapn
NG AoKNONG, WATE va NMPoAnedn kaBe atolxeio Bpa-
XUnpoOeoung ekpddnong, dedopévou 611, KATA TNV é-
vapén Ta dropa eixav mMolkiAn eumelpla Twv Xelpl-
Oopwv. O pEoog 6pog Twv dedouévwy yia KABE nuépa
0’ auty v TPty and v Aoknon nepiodo napéxel a-
nodelEn ekuddnong. Tpia and ta 4 droua eixav otati-
OTIKA onuavtikn avgnon g Plmax and v npdtn
HEXPL TNV TplTN NUépa TwV SOKLLATLOV TIPLY TNV ACKT)-
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on. KaBwg dev umrjpxe onuavtiky diapopd petatu
™™g Plmax tn deutepn kau 1pitn nuépa dokipaoiag
(ota 3 ané ta 4 dtopa) Bewpnrbnke, 611, ElXE EMITEU-
x0el eminédwon (plateau). To dtopo 4 napouci(ace ou-
vexilouevn en(dpaon ekudbnong otnv eKTEAEON TWV
XEPION®V ™G PEmax nplv tnv Aoknon kat £€TolL oup-
nAnpwoe dokipao(a katd tnv T€Taptn nUEPa WOTE va
efaogpaAilobel 6T n erunédwon (plateau) exkpddnong
elxe entteuxBel mpiv am’ v évapén g doknong. 2e
avtiBeon dev umripxe opBaApodaviiq tdomn ekuadn-
ong otnv snift Pdi otv npwv v doknon neplodo.
Mpokelpévou va pnv cupneptAneOel kappla and 116 &-
mdpdoelg ekudbnaong otnv epunveia TnG Aoknong, ot
TIHEG MOV Xpnolpomoiénkav otnv avdAuon Twv peTa-
BOAwV TNG 1OXUOG kaBevdg atduou npoépxoviav and
v anédoon g KaAUTePNGg Tou/Ing nuépag anod Ka-
fe wa twv neplddwv A, B kal C (Mivakag 2).

Ta dedopéva pag 1ol unodnAwvouv OTL HETPNOELG
OTOMATIKWYV TILECEWV (ELOTIVEUCTIKWV KAl EKTIVEUOTL-
KWV) ennpedfovial and BpaxurnpdBeoun expdaenon,
o€ avtiBeon pe AAAeC HeAéTeg. Ot Black kat Hyatt” kau
Cook kat ouv.? gEétaoav tnv S1aKUUavor oTig LETPN-
O€EIG OTOMATIKWV TIIETEWV KaTA Triv Sidpkela 2 - 3 npe-
PWV KAl cuunépavayv 6Ti n enidpaon tng Bpaxunpdbe-
ouNg eKPABNONG NTav undauvy. H TeAtkn opdda pe-
Tprioewv &nAadr ekelveg mou €ywvav petd and 3 un-
veg Xxwplg nepaitépw Aoknon, pnopoucav eniong va
elxav ennpeacBel and v ekuddnon. MeTpnoeLg ek-
TIVEUOTIK®OV CTOUATIK®V MIECEWV TOU £ylvav Kat’ au-
TV TOoV XpOVO fTav onuavtikd augnuéveg oe 2 atoua,
oe oUYKPLON HE TIG TECELG TIOU HETPNONKAV Auéows
HETA TO Mépag ™G Aoknong. H «pakpoxpoéviar» ekud-
enon unopel va napéxet epunveia autng g auvgn-
ong. EvaAAakTik@ cuvexiléuevn doknon unopei va i-
X€ oupBel. Elval yvwoté 611 HikpoU Babuou doknon
elvat anapaitnt yia v datipnon twv augnoewv
¢ 1oxXU0e%S. Ouweg éylvav npoondbeleg dlatnprioe-
WG NG nepaltépw AoKNoNG oTo EAGXIOTOV KAl Ta ATOo-
Ha amokAeg(oBnkav and Tou va eKTEAOUV OXETIKOUG
XELPLOHOUG KaTd TNV dLdpKELla TwV 3 unvwy Tou HECo-
Ad4Bnoav.

Mia GAAn epunvela elval ot autdpateg dlakupdv-
OEIG OTNV MUIKN oxU. Autég €xouv avayvwplobel e-
napk®g: Ot Darcus kat Sulter?' dnuooisucav onuavti-
KEC SLAKUKMAVOELG OTIG HETPNOELG TNG HeY(0TNG LoxUog
TWV HUDV TOV AKpwV O SLaPOPETIKEG NUEPESG SOKIMA-
olag og k&Be éva dtopo. Tuunépavav OTL LEPOG auTng
g Slakuuavong opelAdtav atn SuoKoAia ek HEPOUG
TOU atéuou OTO va yvwpliZel néte autdg 1y auth elxe
$0doel v péylotn enidoon 6nwg kat SIaKUPAVOELG
oty embupla Twv atépwV va aoknoouv Tov eautd
Toug MARpwG. Ot Mungall kat Hainsworth? opoiwg no-
patipnoav onuavilkég S1aKUMAVOELS O TIPOTUTIEG
SoKIMaO(eG avanveuaTiknG AelTtoupyiag KAl UTIOUEYL-
oteq Soklpaoieg Aoknong oe otabepolg acBeveiq pe
xpovia andéopadn Twv acpaywywv. Eueig Bprikape Té-
Tola dlakupavon ge GuoLoAoyIKd atopa pe uynAou
BaBuou evepyormnoinon oe nepiodo 4 1/2 unvaov, npdy-
pa rou untodnAwvel 6TL n autépartn diakupavon eivat
akoun évag nmapdyoviag Mou TEPLTAEKEL TNV EPUN-
vela Twv MPoypappdTwy Aoknong.

H evepyoroinon Tou atépou HOAOVOTL KaAd ava-
yvwplopévn eivatl oAU duokoAo va eAeyxBel. O Ikai

kat Steinhaus?® npéteivav 4TL N MPAyUATIKY LkavoTn-
Ta 1oxUvog, mou eEaptdTal and tnv dopn kat TNV puoto-
AOYLKT KOTAOTAOT] TWV EKTEAOUVIWV HUDV SV Umopel
va kKaBoplotel Adyw $UCIOAOYIKGV tapayoviwy Tou
neplopifouv v anédoon. Oewpeltal 6Tt | AOKNON
urtopel(, og kdmnolo Babud, va eAATTwOoEL TI§ GUCLOAO-
YIKEC avaoTaATikéG aAAnAemidpdoelg petragu dia-
VEUPWVIKQOV 08®V HE ANOTEAECUA HEYAAUTEPT Kivn-
TonoinoN KIVNTIKOV Hovadwv kal £ToL TNV avantugn
HEYAAUTEPNG LOXUOG. ATOUIKEG avTanokploelg otny G-
oknon uropouv wg éva Badud va avravakAouv Tov
BaBuo otov omnoio oL avaoTaATikég emOPAOELG UMO-
pouv va unepnndnboulv. OAa Ta Atopa CUPpeTE(Xave-
BeAoVTIKA OtV HEAETN KaL TAv EvEPYOTOLNUEVA OF
uynAS Babud. EvBapplvBnkav onuavtikd Oote va e-
KTEAOUV OTO pEYIoTO enlnedd Toug o kABe nuépa do-
Klpaoiag Kal eMMAEOV N OTITIKY) AmElKOvVIon TG EmL-
Tuyxavouevng nleong napelxe oto atopo aiobnua o611
KatopBwve KATL. O BabBudg NG AOKNONG TOU ENETEU-
X061 ané kdbe dtopo unopel va unootnpixBel 6TL anAd
avtikatontpiel To eninedo evepyornoinong Tou/tng.

Eva dtopo evepyonoinuévo o peyaAutepo Babud
pnopei og kdBe nuépa dokipaciag va anodidel oe u-
YNASTEPO MOCOOTS TOU 1) TNG TIPAYMATLKAG LKavoTn-
Tag 1oxUog kal 1ol unopel va avapévetal 6t Ba a-
okeltal o anoteAeopatikd. AUEnon g LoxUog pro-
pel va npoodokdtal va elval apiotn otnv opdda aut.

Mepikd dtopa napanovébnkav yia ducdpeota (av
6xL ooBapd) cupnt®para katd t didpkela g AoKn-
ong. Alobnon Twv kapdlakwv opuEewv OTO KEPAAL
(throbbing) katd TNV €KTEAEOT| EKTIVEUCTIKMOV XELPL-
oMWV Kal TMETEXELEG YUpw antd Ta xelAla dev fitav aou-
viiBlota euprpata. Autd pnopel va gixav avacTtaATti-
Kn entidpaon oto va emteuxBel n peylotn anédoon. O
Graig?® Bewpel 6TL QVAOTOAN TWV WEYIOTWV EKTIVEU-
OTIKQOV Tpoomabeldv étav dev undpyel klvnon aépog
Kal av To Atopo fjtav tkavé va SlakiviioeL agpa kat va
petaBdAAel Tov 6YKo Tou mvelpova katd v didp-
Kela KaBe Xelpiopou, n nieon Ba fytav nio méavoév va
elval peylotn. H otopatikry GUOKEUT| TOU XPNOLUOTION-
HONKe KaTd TNV Aoknon dev eNETPENE por| aépa, Ho-
AOVOTL N HETPNON TWV HEYIOTWV OTOHATIKWV TIECEWV
oupneptéAaBe pikpt dlapuyr aépad.

H 1oxUg Tou dlappdyHatog eKTIUOnKe and v pe-
viotn sniff Pdi n onoia éxel meprypadel oav akppnig
KdL avanapay®ylun yia tny noooTiky EKT(unon mng -
oxUog Tou Slappdyuatog’ L. Oi BaoikéG HETPHOELG
nptv amn’ tnv doknon emBeBaidvouy OTL elval oe uyn-
A6 BaBud avanapaywytun oe autd ta atopa, Xwpeig a-
nodel&n Bpaxunpobéouwg oe aviiBean npog TIg oTo-
patikég méoelg. H ektipnon g 1oxuog tou diappdy-
paTog apéows Heta TIg 5 eBdouddeq AoKnong Twv a-
VATIVEUOTIK®V HUWDV apouciace HIKPY) HETABOAT| (Ué-
on augnon 4.3%) kat fitav pikpdTepn and tnv avgnon
OTNV ELOTIVEUCTIKY HUIKA 1oXU (Héon avénon 13.7%).
O1 Abyol yia TIg Hikpég au&nioelg tng Loxuog Tou dia-
¢payuatog dev elval EekdBapol. Elvar duvatd 61t 10
dlappaypa elval idn oe uPnAéd Badbud «aoknuévonr o€
$UOLOAOYIKA AToua HE UYNAEG apXIKEG BACIKEG TIMEG
kat Alyo propel va npooteBel mpotol va emteuxBel n
TIEPLOPLOTIKY LOXUG. AlamioT®Onke 6TL T ATOHA EKTE-
Aoloav ELOTIVEUCTLKY) AOKNON He Mpoéctia kapyn g
oToVvOUAIKAC 0THANG eve eE€nveay Tipog Tov RV, evwd
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otnv ouvéxela n péylotn ewonvor ouvdualotav pe é-
KTaon g omoviuAlkig oTHANG npog kadlotr B£on
HE 6pBla B€an NG MAATNG G eKOECNUACUEVO BaBUO.

O1 otepvokAeidouaotoelde(q pug mpoelxav éviova
Kat oe OAa ta dropa napatnpnbnke duoyxépela (M-

VOG) 0’ auToUq TOUG HUG OE KAMOLo OTASI0 Katd N
Sidpkela G Goknong kai g dokipaaciag. Katd tnv
SLAPKELA TNG ELOTIVEUOTIKNG AOKNONG EMOUEVWS, TIOA-
Aol pug Kivntomolfenkav Kat n CUUPETOXT EPESPIKDV
HUGV Tav ekoeonpacuévn. H doknon unopsi va ixe
KateuBuvBel Pog Toug epedpIkolG HUG (IBavdg on-
HaVTIKG XaunAdTepa amn’ v MEPLOPLOTIKA LoXU 08 du-
OloAoyIkd dtoua) pAAAov mapd oto Siddpaypua.

Zuunepaopatikd au§noelg oV avanveuoTikY Hui-
KM LoXU O ¢UOLOAOYLKG ATopa pe doknon Sev elval
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‘Atuna pukoPBakTnpidia ornv EAAGda: mpwTn
¢aon peAérng

l.E. AaokaAbémouldog kai Z.H. KwvoTavrémouAog

NEPIAHWH

Ze 14.282 avdpeg Twv EvomAwv Auvdpewy Eyive EAeyXog unepeuaiadnoiag oe dTuma Hukofa-
KTnpidia pe pia anéd nig deppoavnidpaoeiq PPD-B (m. intracellulare), PPD-G (m. scrofulaceum),
PPD-Y (m. Kansasii) ka1 PPD-A (m. avium). Ze 6Aoug £yive ka1 PPD-RT 23 (m.tb) evd oe 508 &yI-
vav kai o1 5. A6 Toug 4973 avdpeg nou eAéyxOnkav pe PPD-G 8.0% eixav mponyoiuevn poAuv-
on pe m. scrofulaceum. Ta avrioToiXa MOGOOTA yia m. intracellulare, m. Kansasii ka1 m. avium
fTav 1,8%, 0,36% ka1 1,9%, eve o 3&ikTng HOAUVOEWG pe m.tb (PPD-RT 23>10 mm) Atav 11,4%.
TéAog, am6 323 eEeTao®évreg pe PPD-G ka1 PPD-RT 23, ue avridpaoeig PPD-RT 23 5-9 mm o1 233
(72,2%) BewpnOnke 6Ti ixav mponyoupevn poAuvon pe m.tb kai pévo 27,8% pe Gruna. Ta aro-
TeAEoparta auta deixvouv 6Ti: 1) o SeikTnNG HOAUVOEWG pe GTuna pukoBakTnpidia o véa aropa
otnv EAAGda eivai 8-10% pe ouxvéTepa 10 m. scrofulaceum kai 67i 11) N MAgioPnoia Twv «aydi-
BoAwv» pupaTivoavTidpaoewv opeileTal oTo m.tb ka1 6x1 o€ GTuna.

NNEYMQN (1988) 1:176-178

EIZAFQrH

Ta atunta pukoBaktnpidia (AM) (non tuberculous
mycobacteria) evdiadpEpouv 18laitepa v EAAGSa yia
Suo kuplwg Abyoug. O Mpwtog elvat 6TL 1) pupatioon
anoTeAel akOun onpavtikd mpéRAnUa gtov T6mo pag’
Kat onwg elval yvwotd, o SelkTng HoAUvaewg pe AM g-
nmnpedagel 16oo v S1ayvwoTikr agia Tng pupativoav-
T6pdoewg Mantoux 600 kat TNV MPOPUAAKTIKY akia
Tou avTipupatikou eppoAiou BCG. "Etol 6tav o€ évav
oo o delkmng autdg elvar ugnAdg, ¢upativoavt(-
Spaon 5-9 mm Bewpeital 611 opeidetal Kupiwg oe AM
evw av elval xapnAdg oe pUKoBaktnpidio pupaTihoe-
WG (M.tb)% Emnfong 6tav o deiktng HOAUVOEWS pe AM
elval uYnAég, o mAnBuopdg £xel Leplkh avoaia otnv
dupatioon kai ouvenmg euBoAlacués pe BCG dev
«NPOo0BETEL» avoaia o anuavtikod Badusds. O deute-
POG AGYOG eival 6TL N Yewypadikn Slaudpdwon g
EAAGSag euvoel v avdntuEn AM. Q¢ yvwtév ta AM
bev petadidovral ané AvBpwro oe AvBpwMo aAAd He
EL0OTIVOY) 0TayoVvIdiwv TTouU PoEpxovTal HETAEU AAAwWY
kat ané tn 8dAagaoa 1 Aipveg*. 'ETol n EAAGSa pe ta
XIALAdeG XIMOUETPpa aKTdV (0wg anoteAel mpdodpopo
£dagog.

MNa Toug napandvw Adyoug Bewprioape OKOTIHO Va
eAéyEoupe 10 delkTn HOAUVOEWG 08 AM o€ éva 660 TO
duvatdv peyaAutepo aplBud véwv atoépwy. TKomdg
Hag NTav: 1) va SlanioT®ooupE Méoo oux v elvatl n pé-
Auvon pe AM otnv EAAGSQ, 1) moid AM eival To ouxvé-
TEPO Kau L) méoo ennpedouv ta AM Tnv pupativoav-
Tidpaon. H npd1n $don Tng HEAETNG AUTHG MapouaLd-
etal napakdtw.

NMveupovoAoyik6 Turjua Touéa MaBolAoyiag, laTpiki¢
Zx0An¢ lwavvivwv

176 MNEYMQN

YAIKO — ME©OAOI

2e 14.282 avdpeq Twv EvonAwyv Auvdauewv nAlkiag
18-35 (u.1. 22.6) éywvav deppoavtidpaon ¢upativng
(ue PPD-RT 23, Inst. Patseur) kat pia and ti¢ akdAou-
Beq deppoavudpdoelg yia AM (Statens, Serum In-
stitut, Copenhagen): . PPD-G (Gause = m. scrofula-
ceum) ot 4973, PPD-B (Battey = m. intracellulare) oe
2777, PPD-Y (m. Kansasii) oe 2776 kaL PPD-A (m. a-
vium) og 3756. Ze kGBe GTono evieto 0.1 ml PPD-RT 23
oto éva avtiBpdaxto kat 0,1 ml PPD- dtumnou ot1o dAAO
artd évav Twv ouyypadéwyv (I.A.). Ze 508 dtoua €yt
vav kat ot 5 deppoavtidpdoelg. H agloAdynon tou a-
noteAéoparog ywotav and évav twv ouyypadéwv
(F.A)) TUAd. Nponyolpevn POAuvon Le m.tb () v dtu-
1o (A) opiotnke wg €&Ng (10 = 10 mm okAnpia):

. ®>10>A<10 =
. ©>10>A>10 =
. D >10<A>10 =
.O=59>A=0
.0 =59CA = A
. O>5LA>E = A

*Av A>5 = pbéAuvon e TO EMIKPATECTEPO

OO~ WN =

AMOTEAEZMATA

Me Bdaon ta nponyouueva, and ta 4973 atoua mou
¢kavav PPD-RT 23 kair PPD-G: 15,5% BewpriBnke 611
eixav nponyouuevn pdéAuvon pe m.tb kat 8,0% pe m.
scrofulaceum. Ané 2777 nou ékavav PPD-RT 23 kat
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PPD-B: 16,3% eixav m.tb kat 1,8% m. intracellulare.
Am6 2776 nou ékavav PPD-RT 23 kat PPD-Y: 16,0% ei-
xav m.tb kai 0,35% m. Kansasii kat ané 3756 rou £ka-
vav PPD-A: 17,5% elxav nmponyouuevn pdAuvon e
m.tb kat 1,9% pe m.avium.

Amé ta 508 droua nou €kavav Kat Tig¢ 5 SeppoavTi-
dpdoelg, 94 (18,5%) elxav ToUAAXIOTOV pia deppoav-
t(dpaon yia atuna > 5 mm. Anéd autoug, 48 (51%) &i-
Xav peyaAutepn tnv PPD-G, 21 (22%) tnv PPD-B, 13
(14%) v PPD-Y ka1 12 (13%) Tnv PPD-A. H PPD-G 3ev
Atav uévo n ouxvotepn Betikn depuoavtidpaon alrd
Atav BeTikn kat 6tav aviidpaon yia dAAo dtumo fitav
ueyaAutepn. 'Etol, 70/94 (74,4%) autdv Tou e(xav Ka-
nola deppoavtidpaon oe AM Betikn, eixav PPD-G .5
mm. Av egalpeBouv autoi mou BewpnOnke 611 elxav
niponyoupevn péAuvaon pe m.tb téte 36/45 (80%) eixav
Betikn PPD-G.

O deikTng pOAUVOEWQ (1) SlapoAlvoewg) and m.tb 1i-
tav 11.4% pe Baon ta atopa nou eixav Mantoux > 10
mm.

And ta dropa nou ékavav PPD-RT 23 kat PPD-G,
561 elxav PPD-RT 23 > 10 mm. Ané autd, 27 (4,8%) (-
owg eixav péAuvon pue AM adoul n avtidpaon pe PPD-
G ftav touAdyxlotov 5 mm peyaAutepn and 6,TL e
PPD-RT 23. 'AAAa 323 atoua g onddag autng eixav
PPD-RT 23 5-9 mm. An6 autd, 233 (72,2%) eixav heya-
AUtepn avtidpaon otv PPD-RT 23 kat BswpnBnke 6Tt
elxav mponyoupevn poAuvon pe m.tb kat pévo 90
(27,8%) elxav peyaAutepn avtidpaon otnv PPD-G kal
BewpriBnke OTL eixav mponyoUpevn YOAUvVON HE m.
scrofulaceum.

2YZHTHZH

Ta dtuna pukoBakinpidia (o moé cwotdg 6pog eli-
vat: un ¢upatiwdn, non-tuberculous) ovopdotnkav é-
ToL eneldn, evw eival pukoBakinpidia, dev €xouv Toug
TUTILKOUG XAPAKTAPEG TOU HukoBaktnp(dlou tng ¢u-
HoaTiwoewg {Mm.tb). 'EToy, 6nwg avadépbnke, petadi-
dovtal e elomnvory otayovidiey aAAd 6xL and avepw-
1o oe AvBpwno. Mpoofaiiouv Toug mveloveg aAAd
cuvnBwg mié duokoAa kat Titd fyria and 1o m.tb. Avri-
Betq, Bepamnevovial MOAU duokoAdTeEPA 1) Kal Kado-
Aou pe Ta undpyovta aviipupatikd ¢dpuaka. TEAoG,
npooBdAdouv mid ocuxvd andé 10 m.tb Séppa kat
Aeppadsévec®.

Ta AM €xouv Twpa xapakinplobei Lkavomointikd
Kat dev e(paoTe avaykaopévol va XPNOLUOTOLOUUE
v katd Runyon ta&ivéunon ce ¢owtoxpwpoyodva,
OKOTOXPWHOYOVA KAT. aAAd t0o 6vopa kdBe AM. Ta
ongavtikotepa naboyédva yia tov dvBpwmo AM eival
10 m. avium, m. intracellulare, m. scrofulaceum (kai
ta 1pia padi anaptigouv to MAIS complex, £€xouv TIOA-
A£G KOLVEG 1B81OTNTEG, KOLVA avIlyovikd oTtolxela Kalt
KOLVO yvWpLlopa, Tnv HEYAAN SuokoAia Bepaneiag pe
avTipupaTtika ¢apuaka) kat to m. Kansasii mou 8epa-
neveTal ue avilpupatikd ¢pdppaka Kat €xel kowvd, av-
Tiyéva 1diwg, otoixeia pe 1o m.tb.

OuTte n ouxvOTNTA TWV TIVEUUOVIKWV AOLLWEEWY a-
6 AM ouTe n ouxvoTtnTa HoAuvoewg and autd oe d1d-
dopeg neplox€g Tou KOoouU eival cadws KabBoploué-
veq. 'Etol Bewpeital 611 avunpoownevouv and 1%
w¢ 15% Ttwv voooUuvTwv and pukofaktnpidiab. O dei-

KNG HOAUVOEWG eival MOAU YnAdg oTig NA noAlteieq
TwVv HMA (Gvw tou 70% oT1g eptoxég g PAmpLdag,
Fewpyiag k.4.)% evd apxikd armoteAéopata PeAETNG
oe 13 xwpeqg TG Eupwrnng deixvouv eniong 61 elval
ouxvoTepa oe napdAleq XDPEG e EUKPATO KA{pa’, 6-
nwg ot NA moAlteieq Twv HMA aAAd kat n EAAGSa.

2ToV EAANVIKO XWPOo TO TIPORANUA Twv AM diepeu-
viiBnke yia mpwin ¢opd amd Tov AnNUAKOTOUAO TO
19708 EAéyxBnkav 3555 otpatidtec pe PPD-G Kau
BpEbnke poAuvon pe m. scrofulaceum oe 5,8% evod
25,0% eixav mponyouuevn péAuvon pe m.tb. "AAAa
AM dev eAéyxBnkav. Avo epyaoieg mavw oT1o BEpa é-
XEL KAvEL Kal 0 Qpatdriourog™®'®. To 1971 eAéyxBnkav
1082 pabntég and v Képkupa kat tnv "Hnewpo pe
PPD-A, B kat Y kal BpéBnke udAuvon ot 5,5%, 11,6%
kat 1,0% avtiotoixa. PPD-G &ev el(xe yivel. To 1974 é-
vive PPD-G oe 294 pabntég tng Kévitoag kal 27,5%
autwv aviédpacayv Betikd. Ta anoteAéouata Twv ep-
Yaolwv tou Qpaidmoudou, eneldny avapépovial oe o-
pLopEvn Teploxn kat éxL 0 oAOKANPO Tov EAANVIKS
XWpo, elval SUokoAo va cuykplBolv We Ta SiKd pag.
ZUyKplon propel va yivel ue autd Tou Anuakénou-
Aou. Kat’ apxrfv n emAoyr) Tou va XPTolUOToLroelL
PPD-G ritav owoTr, apou énwg ¢aivetal otn Sikh uag
epyacia to m. scrofulaceum kat To mé cuxvd AM ei-
val Kal €xel diaotaupoupevn avoaia pe ta dAAa. To
ooooT6 Tou (5,8%) dev dladépel OAU and 1o Sikd
Hag (8,0%). AvtiBeta, untdpxel YeydAn dlagopd oto
delktn poAUvoewg pe m.tb and 25% oe 11,4%. H dia-
dopd autn deixvel 611 evd N HOAuvon We m.tb urtodi-
nAacldotnke oty EAAGSa and 1o 1970 wg ofuepa, N
HOAuvon pe AM 6xL povo Be pelnBnke aAAd eixe kat
HIKpY) avgnon. Auté dev eival mepiepyo av avaAoyi-
o6el kKavelg TIg dlaPopég OTOV TPOMO HETASOOEWG.
21 dupatiwon érou kupla nyn petaddoews eivat o
aoBevng pe ¢upatiwon mou dev kdAvel Bepaneia, n
Helwon Tou aplBuol TwvV aTéU®V auTwV elival, 0 KaAU-
TEPOG TPOMOG Yla Heiwon tou mpoBAriuatog. Ta AM 6-
Hwg dev petadidovtal and dvBpwno oe avBpwro. "E-
Tol pelwon Tou delktn pHoAUvoewg and AM dev npo-
BAEmetal kal ynopel Ta pukoBaktnpidia autd va aro-
TeAéoouv MPORANHa oxeTikd onuavtiké étav pelwBel
TIOAU 0 8€ei(KTNG HOAUVOEWS Pe m.tb.

Metd ta apxika autd anoteAéopata anodacioaps
va ouvexiooupe pe PPD-G mpokelpévou va dlamotw-
Bel oe peyaAutepo aptBud o delktng HOAUVOEWS Ka-
Bwg kat n tuxdv dladopd tou SelkTn avdueoa oe na-
pAaAla kat opevé xwpld. "Exoupe apxioet eV Tw UETA-
EU peA€Tn aoBevwyv Tou voonAeguovTal Ue pupatioon
via va egakpiBoooupe éool and autolg Exouv Aoi-
Hw&n arné AM. En{ Tou mapdvTog 10 KUPLOTEPO TIPAKTL-
KO oupnépaocpa Tng epyaciag autng eival 6t apdipo-
An PPD (5-9 mm) yia tv EAAGSa orjuepa, onuaivel Tig
epLocoTeEPEG HOPEQ dupatiwon Kat éxt AM.
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Non-tuberculous mycobacteria in Greece; a
preliminary report

G.E. Dascalopoulos and S.H. Gonstantopoulos

SUMMARY

Skin hypersensitivity to non-tuberculous mycobacteria (NTMB) was evaluated in 14.282 recruits
of the Hellenic Armed Forces using one of the following sensitins; PPD-B (m. intracellulare),
PPD-G (m. scrofulaceum), PPD-Y (m. Kansasii and PPD-A (m. avium). All recruits had also PPD-
RT 23 (m. tuberculosis) while all 5 skin tests were performed in 508. From 4973 who were evalua-
ted with PPD-G 8.0% had positive reaction suggesting previous infection with m. scrofulaceum.
The respective numbers were 1.8% for m. intracellulare, 0.36% for m. Kansasii and 1.9% for m.
avium. The tuberculosis infection rate (PPD-RT 23210 mm) was 1 1.4%. Of those who had PPD-
RT 23 reaction 5-9 mm 233/323 (72.2%) were considered havirg previous infection with m.tb and
only 27.8% with NTMB. Our results suggest that i) the rate of previous infection with NTMB in
young adults inGreece is 8.0-10.0%, ii) the commonest NTMB is m. scrofulaceum, iii) skin reac-
tion to PPD-RT 23 between 5-9 mm in Greece should be considered most likely a result of pre-

vious infectionwith m.tb and not NTMB.

PNEUMON (1988) 1:179-181

INTRODUCTION

Non-tuberculous mycobacteria (NTMB) are of interest
for Greece mainly for two reasons. The first is that
there is still a tuberculosis problem in Greece' and it
is well known that the incidence of NTMB influences
both the diagnostic value of tuberculin sensitivity and
the prophylactic value of BCG vaccination. Thus, in
areas with high NTMB infection rate, tuberculin reac-
tions between 59 mm are considered a result of
NTMB rather than m.tb2 Also since NTMB induce a
partial immunity against the more virulent m.tb the
role of BCG is weakened®. The second reason is that
the geography of Greece with its thousands of miles
of coastline favors NTMB. These organisms are not
transmitted from person to person but rather via
droplets originating in water reservoirs like the see
and lakes'. Greece could be an ideal place for them.

For all above reasons we considered that a study
should be made to evaluate i) how frequent NTMB in-
fection is in Greece, ii) which NTMB predominates
and iii) how NTMB affect tuberculin skin hypersen-
sitivity. The preliminary results of this study are
presented.

Department of Medicine, Pulmonary Section, loan-
nina Medical School

MATERIAL — METHODS

Delayed hypersenstivity to different NTMB was
evaluated in 14.282 recruits of the Hellenic Armed
Forces using PPD-RT 23 (m. tuberculosis) (Institut
Pasteur) PPD-G (Gause = m. scrofulaceum) PPD-B
(Battey = m. intracellulare) PPD-Y (m. Kansasii) and
PPD-A (m. avium) (Statens Serum Institut,
Kopenhagen). PPD-RT 23 was used in all 14.282 PPD-
G in 4973, PPD-B in 2777, PPD-Y in 2776, PPD-A in
3756 while 508 recruits had ali 5 skin tests. The skin
test reaction wa performed and evaluated blindly by
one of the authors (GD).

Previous infection from m.tb or NTMB was defined
as follows (10 = 10 mm induration).

PPD-RT 23 »>10 > NTMB<10 = m.tb
» >10> » >10 = m.tb +/or NTMB”
»  >10< » >10 = m.tb +/or NTMB*

» 59 < NTMB = NTMB
» <5< NTMB5 = NTMB

*|f difference >5mm = infection only from the predominant

1.
2
3.
4. » 5-9 > NTMB = m.tb
5
6




RESULTS

In accordance to our definition of previous infec-
tion from 4973 recruits who were tested with PPD-G
and PPD-RT 23, 15.5% had previous infection with
m.tb and 8.0% with m. scrofulaceum. From 2777 who
were tested with PPD-B and RT 23 16.3% had m.tb and
1.8% m. intracellulare. From 2776 with PPD-Y and RT
23, 16.0% had m.tb and 0.36% m. Kansasii. From 3756
with PPD-A and RT 23 17.5% had previous m.tb infec-
tion and 1.9% m. avium.

From 508 recruits who had ali skin tests 94 (18.5%)
had at least one NTMB skin test positives( 5 mm).
From those, 48/94 (51%) had larger reaction to PPD-G,
21(22%) to PPD-B, 13 (14%) to PPD-Y and 12 (13%) to
PPD-A. Furthermore, PPD-G was positive often when
another NTMB skin test was larger. Thus, 70/94
(74.4%) from those with any NTMB skin reaction>5
mm, had positive PPD-G. If one excludes those con-
sidered to have previous m.tb infection 36/45 (80%)
had positive PPD-G.

The m.tb infection rate, as judged by the percent of
recruits with PPD-RT 23 >10 mm was 11.4%.

From the recruits tested with PPD-G and PPD-RT 23
561 had PPD-RT 232>10 mm. Twenty seven of them
(4.8%) might have had previous NTMB infection since
PPD-G reaction was»>5 mm larger than PPD-RT 23.
Another 323 from this group had PPD-RT 23 reaction
between 59 mm. Of those, 233 (72.2%) had larger
reaction to PPD-RT 23 and were considered to have
had previous infection with m.tb and only 90 (27.8%)
had larger reaction to PPD-G and were thought to
have previous infection with m.scrofulaceum.

DISCUSSION

Non-tuberculous mycobacteria are also called
«atypical» mycobacteria because although they are
mycobacteria they do not have the typical features of
mycobacterium tuberculosis. Fhus, although they are
transmitted via inhaled droplets person-to-person
transmission has never been documented. They af-
fect the lungs but overt disease is more difficult and
more subtle than with m.tb. On the other hand when
established it is very difficult to eradicate with the
usual antituberculosis regimen. Finally, they affect
lymphnodes andskin more frequently than m.tb does®.

NTMB are now characterized satisfactorily and we
do not have to use the Runyon classification
(photochromogens, scotochromogens, etc), but the
name of each NTMB. The most important human
pathogens are m. avium, m. intracellulare, m.
scrofulaceum (MAIS complex) and m. Kansasii. The
MAIS complex NTMB have common clinical and im-
munologic features and are extremely resistant to the
usual antituberculous regimens. M. Kansasii shares
many common features with m.tb and is treated
satisfactorily with the usual anti-tb regimens.

NTMB represent a worldwide probiem whose ma-
gnitude is not well established. Thus they may repre-
sent 1% to 15% of mycobacterial overt disease®. The
infection rate with NTMB is very high in the Southeast
US, while a preliminary report from Europe demon-
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strates also that countries with a coast line and mo-
derate latitude like the Southeast US, but also like
Greece, have increased infection rate with NTMB’.

The problem of NTMB in Greece was first address-
ed by Demakopoulos in 19708 He examined 3555
recruits with PPD-G and found that 5.8% reacted
positively, while 25% reacted to PPD-RT 23. Sensitivi-
ty to other NTMB was not evaluated. Oreopoulos et
al®'® addressed the issue in 1971 and 1974. In 1971
they evaluated 1082 pupils of Corfu and Epirus with
PPD-A, PPD-B and PPD-Y and found 5.5%, 11.6% and
1.0% sensitivity respectively. PPD-G was not used. In
1974 PPD-G was used in 297 pupils of Konitsa, Epirus
and 27.5% reacted. These results of Oreopoulos et al
are not comparable with ours since they refer to a
limited geographic area. The results of
Demakopoulos are comparable though. The first com-
ment is that his use of PPD-G was a wise one, since
from our work it is clearly demonstrated that it is not
only the commonest but it also cross reacts with
other NTMB and is thus suitable for evaluating the
NTMB problem as a whole. Demakopoulos’ NMTB in-
fection rate (5.8%) does not differ significantly from
ours (8.0%). There is however a significant difference
in the m.tb sensitivity, which dropped from 25% in
1970 to 11.4% today. This discrepancy is easy to ex-
plain when one considers the differences in transmis-
sion between NTMB and m.tb. Tuberculosis is
transmitted from person to person from the active
non-treated patients. Thus treatment of these pa-
tients will lead to decreased infection rate. NTMB are
not transmitted from person to person and thus their
infection rate is not predicted to drop. Therefore they
may in the future become a relatively significant pro-
blem when m.tb infection rate decreases.

After our preliminary results we decided that con-
tinuation of the project using only PPD-G is suitable
in order to determine mainly the geographic distribu-
tion of NTMB in relation to Greece’s coast-line. We
have also started evaluating individuals with recent
active tuberculosis to evaluate if some of them have
disease caused by NTMB. In the meantime we think
that the main practical result from this project is that
PPD reactions between 5-9 mm in Greece are usually
caused by m.tb and not by NTMB.
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AobBua nmpokaloupevo amé K6nwon

Nikn N'swpydrou

EIZArQrH

AcBua npokaioupevo and kénwon (AK) eival pia
Kardotaon Tou ava¢épetal otnv avuénon g avrti-
0TaoNG TWV AEPAYWYWV TIOU GKOAOUBEL TN CWHATIKT
doknon oe PeydAo ToocooTd aoBuaTiK®V acBevdv.
Mepikég popéq eival iowg n povadikr ekdNAWON NG
aoBuartikng &idBeong. H mpwtn avayvwptlon g U-
nap&ng Tou 4oBuatog konwoewg (AK) yve 10 20 alw-
vat.X. étav o Apetaiog éypage: «Av AoKnon 1 1o Tpé-
Eluo 1 AAAN avdAloyn epyacia SuokoAeUouv TV ava-
Tvor, TOTE 1 KaTdotaon autr kaieital dobua». H &-
oKnon eival éva ikavo pun avogoAoyikod, Un ¢appakeu-
TIkG ep€Biopa mou TpokaAel AoBua kat amoteAel éva
£id0G BPOYXIKNG MTPAKANONG Yia TOV EAEYXO TNG UTIE-
PAVTIOPACTIKOTNTAG TWV AEPAYWYDV OTIWG N TIPOKAN-
on pe oTapivn § petaxoAiivn'. To AK mapatnpeitat
ouxvotepa ota nadld Adyw Ttou uymAoul erunédou
OWMATIKAG doknong oto omoio urnoBdAAovtal. Ave-
E4ptnta 6pwG, MOAU eUkoAa Umopei va pokAnBei ot
evAAIKeG aoBeveig. To €idog TG doknong mou xpnot-
Horole{Tal ouvnBwg yia EPEUVNTIKOUG OKOToUG eivatl
TPEELUO MAVW 08 KUALOHEVO TAmmTta pe kAion 10-15%
arto 1o £8a¢dog kat TaxuTnTa 6 XAU. TV dpa. H TuTikn
HOPO®1 NG andvinong eival pia péTpla apxLkr Bpoy-
X081a0TOAT) TToU akoAouBeiTal YeTd and 10 Aentd re-
pirou. ané eAadppd péxpL coBapr Bpoyxoouomnaon.
Metd 1o 1éAog NG doknong to AK+ umoxwpsei ota-
dlakd cuvrBwg ad’eautou (Eik. 1). H emdvodog otnv
PO NG NMPOKANONG Katdotaon emteAeltal og 30 - 90
Aentd avaloya pe Tnv £viaon tou Bpoyxdomacpou?.

To aoBpa nmou avantuooetal Petd and kénwon na-
pouctagel Ta idla XapakINPLOTIKA WE TIG CUUMTWHATL-
KEG eEApoelg NG mAdnong. Yndpxet avg&non g avti-
0TaoNng TWV AEPAYWY®V, TOU UTIOAELTIOHEVOU OYKOU
kat g FRC kaBwg kat eAATTwon tng el8LkNG aywyl-
poétntag. H eknveuotikn por kaitn FEV, elval eAattw-
HEVEG Kal n avTaAAayr| Twv aepinv eival maboAoyLkr
AbYw NG KAKNAG KATavounig agpLopou. - alpaTwong.

MeTA TNV unoxwpnon NG apxLkng Bpoyxoouomna-
ong oto AK, 40 - 50% twv acbuaTtikwv 8a mapoucid-
oouv HIkpOTEPN avtidpaon av yroBAnBouv oe wia i-
dlag évtaong doknon evidg 1 dpag (EiK. 2). AuTtH 1) Ka-
TActaon eival yvwaotr oav avepéBioTtog nepiodog (re-
fractory period)®. Mepikol epguvntég avapépouv 611 2
- 3 enavaAnyelg ouvtoung doknong diapkeiag piool
AETTOU, TIPO TOU BAEMTOU TPEEIUATOC MAVW OE KUALS-
HEVO TATNTA, unopel ouoLwd WS va eAaTTwoEL To AKA
Onwg eival yvwotd, ot agbuatikoi {ouv puoloAoyIKr
Cw), eldlkA av £xouv XPNOLUOTIONTEL OWOTH papua-

10n KAivikg NNOA, AGrva

182 NNEYMQN

KEUTLKN) aywyn Kal £xeL LelwBei aigbntd n BpoyxiKN u-
nepavidpactikdéTnTa. Ot acBevei¢ autol CUUUETE-
XOuv ae sports kat akéua yivovtalr OAupmovikeg. Me-
AETEG TIOU €x0uV Yivel oe oxéon ue v eEdoknon au-
TWOV TWV aoBuatikwyv, mpo NG Bacikng aocknong, ¢del-
Eav BeAtiwon Twv cuunTwHATwY Kal dnuioupyia pe-
YaAutepng avtoxng xwpig dpwg petaBoAn g euat-
obnoiag toug oto AKS,

AAAN pla ekdnAwon tou AK eival n unap&n oe a-
oBuatikoug, kupiwg naidld, 3 - 9 wpeg HETA TNV aApXl-
K] mtwon g FEV4, wag deltepng eAdttwong g
TIVEUHOVIKNG AelToupyiag nmou avapépetal oav Kadu-
otepnuévn avtidpaon oto epébiopa TnG doknong®
(ELk. 4).

Or-akpiBeig unxaviopoi yia 6Aeg autég Tig kataota-
oelg dev eival yvwoTtol, 6a mpoonabricoupe duwg va
dwooupe TI¢ vewTepeg andyelg enl Twv Bepdtwv au-
TWV.

MaBoyeveTikoi pnyxaviopoi
1. AnwAela avanveuoTikiG BepudTnTag

To uéyebog Kat 0 TUMOG TWV AVWHAALWDY TTIOU TIPOKU-
ntouv oto AK eEaptwvtar and napdyovieg Onwg n
TIPO TNG ACKNONG MVEUHOVLKT AelToupyia kat To Ttpou-
ndpxov eninedo BpoyxIKNG PAEYHOVNIG KABWG Kal a-
no ™ Beppokpacia kal uypacia Tou agpa evw, dev -
Eaptwvtal and v andAutn didpkela kat 1o (d0g g
doknong, pe v e&aipeon (cwg ™G KOAUUPNONG TOU
Bewpeital wg n Atydtepo IKavh Popodr doknong yia
npokAnon Bpoyxodomnacpou’. TEAEUTAIEG HEAETEG Ka-
Tdpepav va eEnyroouv auTég TIG Mapatnproelg kat é-
dei&av 611 n aviaAAayn NG avanveuoTiknig Bepudtn-
Tag mbavov va anoteAel 10 apxLlko ep€Biopa yia 1o d-
oBua peTd kKonwon. H elomnvon Yyuxpou kal Enpou ag-
pa katd tn didpkela NG AOKNONG MPOKAAel onuavti-
KOTepn nTwon tng FEV, and 6t n ewonvon aépa Bep-
pokpaolag dwpatiou. Apeon €vdelgn Tng MTWONG NG
Bepuokpaciag anotéAeoe n pPETpnNon Ing BepHoKpa-
olag Tou owoopdyou katd Tnv doknon®®. Otav évag
opyaviouog aokeital, augavel o aepLoPog e OKOTIO
va avTldeTwTioel TIG HETABOAIKEG avAYKEG. Zav aro-
TéAEOUA autou, HeYAAeg moodTnteg aépa, OxL TAN-
PWG TIPOCAPHOCHUEVOU OTIG OUVONKEG TOU EKAOTOTE
opyaviouou, eioépxovial oto Bwpaka. MNa va yivel
KATAAANAOG KALLATIONOG TOU aé¢pa autou arnd Toug a-
gpaywyoug, anatte(tal 8€puavon 1ou eLOTIVEOUEVOU
aépa Kal EMOUEVWG O BPOyxIKOG BAevvoyovog Yu-
xpaiveral.
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Eikéva 1. Ekatootiaia petaBoAr g FEV, kat Tng porg ato 50% tng ZwTIKNG XwpenTikdTnTag
(Vsg) mptv (O) Kat yeTa@ TNV Aoknon (@ ) oe acgBevelq nou napouaiacav dueon kat kadu-
otepnuévn aviidpaon?! Mepiodog doknong.

2. Oewplia ueTABOANG TNG WOUWTIKOTNTAG TOU EMON-
Alou

Mapd v anodedelyuévn GUUHETOXY TNG anw-
A€lag NG avanveuoTikng Bepudtnrag (AAG) otnv na-
Boyévela tou AK, TeAeutaieq evdei&elg dnuioupynoav
augLBoAieq oto av n AAG eival n pévn awtia tou AK: a)
H Bepuokpacia Twv aspaywywv emnaveépxeralr ota
TIPO TNG Aoknong enineda oe 5 min petd 10 T€A0G NG
doknong, evd O TEPLOPIOUOG TNG AVATIVEUCTIKNAG
pong ouveyicetal. B) Metd v doknon n dnuioupyia
™G kKaBuotepnuévng avtidpaong apKETEG WPEG HETA
NV UNMoXWENOoN NG apxlkng eAATTwong Ing Bepuo-
Kpaoiag, eival evavtiov tng Bewpiag AAB. Ot Hahn
et al. To 1984 unéBalav 10 acBuatikoug oe AoknoN
navw oe KUALdpevo tannta emni 8 Aentd, HetaBAAAov-
Tag I Beppokpacia tou agpa ard 10°C uexpt 35°C e-
V@, TO TIEPLEXOUEVO O udpatuoug Tou agpa dlatnpei-
10 0TaBeP6. Mapatripnoav 61l n andvinon Twv agpa-
yoywv dev diépepe mapd Tnv katd 25°C petaBoAn
NG Bepuokpaciag Tou elomvedpevou aépa'®. Avdo-
YEG mapainpnroelg €yiwvav katr and AaAAloug
epeuvntéc!. AAwoTE fjTav yvwoTr and naiadtepa

n enidpaon NG MEPLEKTIKOTNTAG O USPATHOUG TOU ElL-
onvebUeVOU aépa OTnV TPOTOTOINCON TNG AMWAELAq
BepudINTag and Toug aspaywyousg'? Elvalr dnAadt
duvatd va augopelwooupe TNy anddpagn twv agpa-
YWYWV TIOU Ttapatnpeital pe tnv aoknon HetafaiAov-
Tag I Bepuokpacia kal to meplexOpevo oe udpa-
THOUG ToU elomvedpevou aépa. H xpnoigornoinon aé-
pa oe ouvBOnikeg Bepuokpaciag kal.uypaciag 6Twg
TOU OWHATOG, avaoTéAAEL AT pwg TNV enidpaon Tng
doknong eni Twv agpaywywv. Ta anoteAéopata autd
eUKOAQ €Enyouv ylati T0 KOAUTL Mou ouviiBwg Yyive-
Tal To KaAokaipt kal pe uPnAd oxetika enineda uypa-
olag, eival 1600 Aiyo acBuatoyodvo.

Otav o agépag nou elonvéetal eival ouyxpoévwg &n-
pog kal xaunAng Bepuokpaaciag, o BPoyxtkog BAevvo-
Yovog 8a xdoel vepd kal BeppdInTa yia va yivel ka-
TAAANAOG KALMATIONOG OTIG KUYEALDIKEG OUVONKEG.
AuT6 dnuioupyel peTaBoAr TNG WOUWTIKOTNTAG TOU -
ménAlou kat Yuxpavon tou BAevvoybdvou. EmimAgoy,
o Eschenbacher kal ol cuvepydrteg Tou anédel§av 6TL
N €LOTIVOT 100-WOHWTIKOU SlaAupatog SeE1poing dev
nipokaAel Bpoyxoouomnaon evw, To aviiBeto ocuppai-
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Eikéva 2. MpoodeuTikn pelwon Tng FVE, kat eEAvTAnon Tou AaoBuatog uetd kémwon étav n SoKl-
paota g Aoknong emnavaAaupdavetat o€ XPOVIKA SlaoTipata HIKPOTEPA G
®pag. 1n, 2n kat 3n neplodog doknong®

VEL HE TNV ELOTIVON UMEP-WOHWTIKOU dlaAupatog
5eETpdIng . H Bpoyxoouomaon He Unép- §j UOToVL-
Ka SlaAupara elval duvatd va avacTaAAel pe Tnv mpo
NG MPOKANONG Xopriynan divatplouxou XPWHOYAUKI-
vng (DSCG) 1 atpormivng™.

Kat’ autév Tov tpérmo kablepwvetal n Bewpia g
HETABOANG TNG WOMWTIKOTNTAG oav Bacikd Bpoyxo-
ouOTIaoTIKS epéBlopa otnv nepinmtwon tou AK.

3. Oewpla NG EKKPIONG TWV UECOAABNTWY TNG UTE-
peuvaiognolag

MeTd TV AoKnon napatnpeitat atgnon g Tapi-
VNG Kal TOU XNIELOTAKTIKOU TapdyovTa yia ta oudete-
po6dIAa kUTTapa (NCF) u6vo OTO TIEPLPEPLKO aipa a-
obpaTikév Tou mapouciacav dobua HETA KOMWoN
(AK +) ev 8¢ oupBaivel 1o (510 oe dTopa puaioAoyl-
KA 1 aoBuatikd twv omolwv ot acpaywyol dev avté-
dpaoav 010 £péBiopa g aoknong (AK — )6, H eud6-
VIOT) TwV HecoAaBNTOV ouvodelel T dnuoupyia g
Bpoyxoauomnaong (Eik. 3) kat n éKKpLon TOUg avaoTéA-
AETQL AV, PO TNG AOKNANG, XOPNYNOEL ELOTIVEOUEVN
xpwpoyAukivn (DSCG)(ELk. 5)". H xpwHoYAUkivn oev
£MMPEAZeL TNV £KKpLON LoTaplvng and ta BagedpiAa
kUtTapa. Emopévwg, ol EKKPLVOUEVOL lecOAQBNTEG
Sev npoépyovtal and ta BacedPiAa mapd My napa-
TNPOUHEVN HETA TNV Aoknom BaceodiAia. AGEnon Twv
Baccod(Awv KuTTdpwv Mapatnpelral HETA TNV AOKN-
on oe 6Aoug Toug aobpatikoUg acBevelg aveEdptnra
ané 1o av napouciacav 4obpa 1y 6xt. Opwg, LoTapivn
kat NCF aneAeuBepdvovtal Hévo atoug aoBevelg He
AK+ 1. :

H BpoyXIKA TPOKANON e LoTaplvn Kat peTaxoAlvn

. tou pnopel va mpokaAéoel (ong eviaong Bpoyxoomna-
OHO pE TNV Aoknon, Sev ouvodeueTalL amd EKKPLOT) He-
goAafntwv otnv KukAogopia'®. Ta eupripata auta
Seixvouv OTL T £KKPLOT| TwV pegoAapntav dev elvai a-
notéAeopua autou kad’ eautou Tou BPOYX6OTIAoHOU.
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Mia dAAN évdelEn tng mapousiag Twv pecoAafn-
Tdv oTo AK gival n evepyoro(non Twv GAEYHOVWIGV
KUTTAPWV (HOVOKUTTAPWV Kal oudetepodilwv) a-
oOuaTIK®V aCcBeEV®V TIoU napouciacav dobua peta
TNV AoKNoN MAvw GE KUALOHEVO tarmta (Ew. 3). H &-
vepyoro(non autr eAEyXETaL HEOW TNG au&nuévng k-
¢$pao”ng Twv UtodoxEwV Yia To ouunAripwpua (CR) otn
HEUBPAVT QUTAV TWV KUTTAPWY Kal akoAouBel Tnv auv-
Enon NG OUYKEVIPWONG ToU NCF otov opd ToOU
aipatog®. TV MepinTwon Twv KaBUOTEPNHEVWLY av-
1dpdocewv unepeuatadnaiag, mou napatnpouvtai 3-9
WPeG META TNV doknon (Eik. 4) o wplopévoug aocbua-
TIkoUG, ot HECOAABNTEG enavekkplvovtal® kat ¢aive-
TaL 6Tt dnuoupyeltal pua ek véou gvepyoro(non Twv
PAEYHOVWIDV KUTTAPWY OTWG, TOUAGXLOTOV YVWP(-
Zoupe, OTNV MEP(MTWON TOU 4oéuarog HeTd TN BPOoy-
XIKT) TIPOKANON UE ELOTIVEOUEVO avtyévo'. Ze 6Aeqg
TIC MTAPATIAVY TIEPLTITWOELG N npd Mg AoKNONG XoPN-
ynon DSCG avaoTéAAeL TNV £VEPYOTIOINON TWV KUTTA-
pwv (Ewk. 5)'® H kaBuatepnuévn avtidpaon, nou oty
nep{ntwon tou AK akoAouBel v daueon avtidpaon -
dunAY avidpaon (dual response) kat Ox1 pepOVWHEVA
kaBuotepnuévn (single late reaction)-, eEaptartal pe-
pIK4 TOUAGYloTOV amd v ¢vtaon G Gueong
avtidpaong® kat mMPokaAel pa afloonpeiwtn enitaon
TeV OUPMTeHATWV 1laltepa ota maidld®. Auté Bei-
XVEL OTL N KABUOTEPNUEVN avi(dpaon petd mv Aokn-
on EMSEVMOVEL TA KAWVIKA CUUTTOMATA, 6TWG GAAwW-
ote oupBalvel oTnNV KaBuOoTEPNHEVN avt(dpaon peta
BPOYXLKY) TTPOKANON pe avTy6vo?.

Otav delypata alpatog aceuaTik@v EAEYXTNKAY He
xpwuatoypadikég pedodoug, o NCF mou unfjpxe ota
HETA TNV doknon SelyHata Twv aoBeviv pe AK+, u-
noAoy(oTnke va €xel éva Hoplakd Bapog > 600.000
daltons. Auté onpaivel 6TL TPEMEL va TIPOKELTAL nepl
Tou i5lou NCF mou mapdyetal HETA v TPOKANON He
ELOTIVEOEVO avTyévo? To uymAd poplaké Bapog (-
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Eikéva 3. MetafoAég Twv unodox£éwy yia 10 CUUNApwHa
(CR) kaL tou NCF oe ox£0n e TNV EKMVEUCTIKN
por| (OEFR) petd v doknon'®

owg eival unevBuvo yla v anouaia tou NCF petd
Tov IYA, guntodigovtag tnv ypriyopn Stdxuot Tou, Evd
To avtiBeto eivar duvatrd va oupBaivel pe TNV
totapivn?®. MNapépolog NCF éxel maAaiéTepa aviyveu-
tel otov opd aoBevwv pe urticaria HETA TN OXETIKA
npdkAnon. Ow napatnprioelq autég delxvouv 4Tt O pe-
ooAafnThg autdg cuvdéetal e Ta HaoTOoKUTTapa Kat
n aneAeuBépwon Tou cuvodelel TNV £KKPLOT AAAWV
olyoupa mpoepxoHéVWY and Ta LacTokUTTapa UECO-
AaBNTOV 6MwG N LOTApiVN KAl 0 XNUELOTAKTIKOS TIAPd-
yoviag yia ta nwowvédia (ECF-A)%.

4. lookanvik6g urtepaeptoudg (1YA)

H anwAela g avanveuoTikig BepudTNTag £ival a-
vaAoyn tou Katd Aentév aeplopoy Kat To emninedo Tou
agplopoy anoteAel omoudaio kaBoploTikd OTOLXEID
™G HETadPopdq Kal emopévwg anwAelaq BepudtnTag
arné 1o Bpoyxikd BAevvoyodvo. To dlo puéyebog amd-
¢pagng Twv aEpaAywy®V TOU TPOKAAE(TAL HETA TNV @-
OKnon Unopei va avanapaxBel e Lookanviké unepae-
pLOUo (IYA) orou, 6nwg ¢palvetal and to ovoua, dlatn-
peltal otabepd 10 CO, PEow evog eldlkoU oUOTNa-
T0G and To onoio avanvéouv oL acBeveic?. O unepae-
PLONOG HE agpa TIANPWG KEKOPECUEVO Oe UdpATUOUg
Bepuokpaciag owpatog (por) Bepudtntag = 0), dev

nipokaAeil Bpoyxoouonaon. Otav SUWG N TIEEPLEKTIKO-
nta oe udpatpoug Kat N BepUOKPACia TOU ELOTIVEOUE-
vou aépa eAattwouyv, 1éte Ba dnuoupynlel Bpoyxo-
onacuoq. H npokAnon ue BeAnuatikd utepaeplopd
Xwpig doknon unopel, £€tol, va ¢avel xpnoiun otn dia-
¢opLkn dldyvwaon nabnoewv Onwg Kapdiakr avendp-
Kelwa kat Aobua anodelkvuovtag tnv Unap&n g ure-
pavTidpAaoTIKOTNTAG TWV AEPAYWYWDV TIOU UTIAPXEL
010 TEAEUTAIO.

H doknon, 6uwg, kat o IYA, tap’ 6,11 ouvdéovtal
oTEVTATA, TTapousLagouv ouolndelg dladopég mou
daivovtal oTov nivaka. And 1Ta ONUAVTIKOTEPA ON-
peia eival n mapousia avepeBlotng nepltdédou peTa
v Aoknon evw, yla v nepintwon tou IYA untdpxet
Slapdxn otn BBAloypaodia, kal n mapouasia Twv PeCo-
Aafntwv otov opd ToU A(NATOG TWV ACBUATIKWY TIOU
napouciacav AK (AK + ).

Auo Baoikég unoBéaelg mpoomnaboulv va eEnyrioouv
™ dadopd atnv NePiMTwon NG avepedbioTou MePLd-
dou: a) diadopog Babudg cupnabnriko- adpevepyl-
KNG andvinong oTig duo kataotdoelg kat B) diapope-
Tk Opdon Twv pecoAaBnTwy Tng unepeuaicdnoiag.
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Eikéva 4. Ekatootiaia petaBoAn tng FEV, kal tou NCF
npwv (O) kat Yetd (@) Tnv doknen oe 13 nadia
Kal 2 eViiALKEG TIoU Ttapoudiacav KaBuoTepnué-
vn aviidpaon petd eEAAentn Aoknon oe KuAo-
pevo tamnta’
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Eikéva 5. AVAOTOAY TWV MAPATNPOUMEVMV HETA TNV ACKNOTN HETABOAWY TwV CR, NCF kat PEFRZ
pe v dpdon tng divatplodxou XPWHOYAUKivVNG'®

Q¢ npog TNV NP unddeon, dev paiveral va au-
EAvetal onuavTikd n emvedplvn Pe T {ia 1 v AAAn
Sladikacia?®. Méxpt mpoéodata Bewpeito 4Tl oL KATE:
xoAapiveg aufdvovtat pévo otnv MePIMTwon Tou
AK + kat otnv mbavr aunon Twv KaTeXOAQUIVAY LE-
14 Vv doknon anoddétav n unapgn g avepedi-
otou neptdédou oto AK+ kat 6xL oTov IYAS, Auto 6-
pwg dev oupdwvel pe vedtepa dedopéva mou Edetgav
OTL HETA TNV EMidpaacn NG AoKNONG i TWV AEPAYW-
yov ol acBuatikoi dev aviidpouv atov IYA. To avtibe-
10 emniong LoxUel, delxoviag 6TL umapxel nepiodog a-
vepeBLoTIKOTNTAG HeTd Tov IYAZ, EEGAAouU, Tv adu-
vauia G EKKPIONG TWV KATEXOAQUIV®V va e&nyn-
gouv Vv avepéBioTo nepiodo deixvel N mapatrpnon
OTL UTIAPXEL XAUNANDTEPN £KKPLOT KATEXOAQUIVQWY OE
aoBuatikoug amd 4,11 e GuOLoAOYIKOUG HETA TNV
doxknon?. H eAdttwon aut BewpriBnke umelBuvn yia
Tov TIPOKAAOUUEVO BpoyxOoTacuo otouqg acbuarti-
KoUg AOyw Tn¢ arotuxiag d1€yepong Twv B, utodoxé-
wv. AuoTuxng duwg, mapd tnv NAnBwpa Twy epya-
olov, eivat 3UokoAn n epunveia tng BLBAloypadiag -
ni tou Bguartog. Ot katexoAapiveg petaBoAlfovral
ypriyopa otnv KukAogopla kat ot Slapopes Twv eupn-
péTwv propel va odelhovial otig SlapopeTIKEG HEBS-
50oUG HETPNONG TWV KATEXOAQUIVGOV OTO aiua.

186 MNEYNQN

H delUtepn untdBeaon €xeL oxEON HE TNV EKKPLOM TWV
peooAapntav. Ekkpion NCF Sev mapatnpeital katd
Tov {Oong éviaong pe Tov mpokaiouuevo amd My a-
oknon BpoyxOoTaguo PeTA ano IYA'. H otauivn ma-
payetal kat oTnv Mepintwon tou IYA aAAd 15 Aentd
apydtepa and mv aoknon®.H kabuotepnuévn epda-
vion NG toTauivng kat n anouaia tou NCF otov IYA
deixvouv 6TL ol 500 autoi pecoAafnTég bavwg ekx-
kp(Bnkavr oTov vedpova aAAd eunod{CTNKE N KUKAO-
¢popia Toug oto aipa. Autd uropel va oxetigetal pe
TIC alUOdUVauIKEG HETABOAEG KaTd Tnv Tpoomddela
g doknong rou &¢ yivovtal katd tov IYA.

H avantu&n avepebiotou meplddou UETA emava-
AaUBaVOUEVEG QOKNAOELG OUXVA Bewpeital gav €voel-
&n nmAnRpouq eEAVIANONG TwV pecoAapnTwy and Ta pa-
otokUtTapa. H elonvor duwg aépa oe ouverkeg Bep-
pokpaoiag Kat uypaciag énwg Tou CHHUATOG, EVMD Sev
dnuioupyel AK, ouvodeuetal amnd avepéBLoTo mepio-
8o. EEAAAOU, UOVO 50% TwV aoBUATIKOV HE QVEPEBL-
oT0 meplodo pETA and doknon, dev avtidpouv oe
BPOYXLIKT] TIPOKANOT HE ELOTIVEOUEVO aviyévo?, dei-
XVOVTag OTL TPEMEL VA UTTAPXOUV Kal AAAOL Unxavi-
opoi, AyvwoTol PEXPL OTIYUNG, TOU VA CUUHETEXOUV
ot dnuioupyia TNg avepéBlotng neptédou.
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Eikéva 6. Yri66eon yia tnv naboyévela 4oBpatog HeTd and kénwon

Nivakag. ZUykplon AoBLATOG HETA KOTIWOT KAL LOOKATIVIKOU UTIEPAEPLOHOU

AZKHZH IZOKAMNNIKOZ
YNEPAEPIZMOZ

1. 2x€éon Bpoyxlkng andppa&ng pe anwAela Bepuod-

mrag NAI NAI
2. Wuxpavon evdoBwpaKikOVv agpaywywnyv NAI NAI

A€pag oe Bepuokpacia cwHATog Katapyel v a-

navinon NAI NAI
4. Ennpeaopédg and ¢dpuaka NAI NAI
5. AvepéBilotog nepiodog NAI NAI (})
6. AmnteAeuBgpwon pecoAaBniwv NAI (0)¢
7. Zuunabnrtiko-adpevepylkrn anavinon (0)4| (0)¢
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Zuumepdaopara

H uniépnivola katd tn didpkela Tng Aoknong odnyei
ot anwAela Udatog Kal mbavag BepudTnTag anod 1o
avamnveuoTiKé ouaTnua Pe anotéAeoua augnon g u-
MEPWOUWTIKOTNTAG TOU ETIONA(OU TWV QEPAYWYWDV.
To epéBiopa autd mpokalel v €kkplon pecoAapn-
TV and 1a MVEUHOVIKA JeTOAABNTIKA KUTTapa amnd
Ta oTmoia To oNUAvTIKOTEPO eival To paoTokUTTapo. O1
pecoAafntég dpouv eite aneubeiag otoug Aeloug pug
Twv Bpdyxwv, £(Te HEOW VEUPOYEVHOV AVIAvVAKAQOTI-
KOV 1) aKOpa HEOW TNG CUYKEVTPWONG EVEPYOTIOINE-
VWV GAEYHOVWO®V KUTTAPWV OTWG OTNV MEPIMTwon
TwV KaBuoTeEPNHEVWV QVTIOPACEWY HETA TNV AOKNOT).

O pbéAog Twv pecoAaBnTwyv propel va cuvdéetal t-
dlaltepa pe tnv naboyévela tou AK otoug aoBuartt-
KOUG Ttou To Baocikd onpeio BpoyxLkhg andppatng ue-
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Td TNV doknon Bploketal NepLPePIkE. 2’ AUTA Ta 4To-
Ha N xopriynon DSCG mpo tng doknong avaotéAAel
10 AK evw, 1 atporlvn ev elval oe B¢on va otapath:
oeL 10 Bpoyxoonaocuo®. Eivai mbavéd duwg, kat Ta av-
TIXOALVEPYIKA va GTapatolv 10 Bpoyxdomacpo HeETd
TNV AOKNON OE OPLOUEVOUG ATBEVE(G. ZTOUG aocBeveig
autoug n anodepa&n BplOKETAL KEVIPIKA Kal 1 épdon
TwVv HegoAaBNTv eEaokelTal LEOW VEUPOYEVHV av-
TavakAaoTik®V (Eik. 6)%.

TeAeutaia, ol aluoduvaulkég HETABOAEG TIOU GU-
Baivouv katd 1 didpkela NG Aoknong, mbavov va
dleukoAUvouv v guddavion tou NCF otnv Kukhodo-
pia Twv aocBevmv pe AK+ evd KATL TETOWO Be oup-
Baivel katd to Bpoyxdonaapo pe IYA. H Bswpia Spwe
auTn, Tou oNUEL®VETAL HE «X» TNV Elkéva 6, Xpelale-
TaL nepattépw dleukpivion.

Exercise - induced asthma

In this reveiw article current aspects regarding the
pathogenesis of exercise induced asthma are presen-
ted.

In conclusion hyperpnoea during exercise leads to
water and possibly heat loss through the respiratory
system wich in turn results in increased osmolality of
the airways epithelium. This induces secretion of me-
diators from the pulmonary mediating cells the most
important being the mastocyte. These mediators act
either directly on the smooth bronchial muscles or th-
rough neurogenic reflexes or even by concentrating
activated inflamed cells as in the case of delayed po-
st exercise reactions.

The role of mediators may be closely related with
the pathogenesis of exercise induced asthma in asth-

BIBAIOIPA®IA

1. Godfrey, S., Konig, P.Q Exercise - induced bronchocon-
striction in wheezy children and their families. Paedia-
rics 1975; 56:(suppl) 851.

2. Anderson, 8.D., Silverman, M., Konig, P., Godfrey, S.: E-
xercise - induced asthma. Br. J. Dis. Chest 1975; 69:1.

3. Stearns, D., McFadden, E.R. Jr., Breslin, F.J., Ingram,
R.H. Jr.: Reanalysis of the refractory period in exertio-
nal asthma. J. Appl. Physiol. 1981; 50:503.

4. Schnall R.P. and Landau L.l.: The protective effects of
short sprints in exercise - induced asthma. Thorax;
1980; 35:828.

5. Fitch, K.D., Morton, A.R., Blanksby, B.A.: Effects of
swimming training on children with asthma. Arch. Dis.
Childhood 1976; 51:190.

6. Lee, T.H., Nagakura, T., Papageorgiou, N., likura, R.H.
and Kay, A.B.: Exercise - induced late asthmatic reac-
tions with neutrophil chemotactic activity. N. Engl. J.
Med. 1983; 308:1502.

7. Strauss, R.H., McFadden, E.R., Ingram, R.H., Deal, E.C.,
Jaeger,.J.J., Stearns, D.: Influence of heat and humidity
on the airway obstruction induced by exercise in asth-
ma. J. Clin. Invest. 1978; 61:433.

8. Deal, E.C., McFadden, E.R., Ingram, R.H., Strauss, R.H.,
Jaeger, J.J.: Role of respiratory heat exchange in the
production of exercise - induced asthma. J. App/. Phy-
siol. 1977; 46:467.

188 NNEYMQN
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evhLaQEPOUOEG MEPUITWOELG

case reportse

YrmoBpeyia, eNmMUPETO KAl AUPOTEPOITAEUPES

OKIAOEIG MVEUMOVWV

E. Koouag, A. Aoupdroog:, A. MamaBaociAgiou, I. Auxpog, A.
MoAulwyomouldog, ©. Kopdoong:

1. IZTOPIKO

Aitia eloaywynig: Mupetdg, duomnvola oV KOwon,
kaxe&ia.

Mapouoa véoog: Mpobdkeltal yia yuvaika, 35 etwv, Ka-
nviotpla 5 p.y. Ané 10 1985, Adyw cuvalobnuatikwv
MPoBANHATWY avadEpeTal anooTpodr Pog 10 dayn-
16 padi pe eETOUG Kal KPIoelg nuikpaviag. And 10Te
apxifel mpoodeuTikr) anwAela Bapoug. Mpwv anod nev-
Taunvo ol éuetol gmiteivovial, n anwAeia Bapoug yi-
vetal mAgov epdpaviig (mepimou 20 kg) kat guvodeuetal
ané peydAn kataBoArn duvduewv. Katd tov autd xpob-
vo dlakoémrtetal n epgunvopuacia. YrnoBAnenke 16te oc
AKTIVOAOYLKO EAEYXO QVWTEPOU TIEMTIKOU TIoU €3¢€LEE
£Akog eAdooovog T6EoU Tou OTOUAXOU Yla TO omoio
meg xopnynénkav aviaywviotég twv H-urmodoxéwv
and 1o otéua. H aktivoypadia Bwpaka mou €yve Ka-
T4 Vv autr nepiodo dev £5e1Ee maBoAoyikd euprua-
1a (Ewk. 1). '"Eva pfjva nipv and my eloaywyr) mg npo-
OTEBNKAV OTN CUUMTWHATOAOYI(A VUKTEPLVOG MUPETOHQ
(LéxpL 38,5°C), edp1dpwoelg, ApBovn BAevvonuwdng a-
TIOXPEUYT, SUCTIVOLA KOTIWOEWG EVW, TEAOG, N ATW-
Aela Bapoug tav paydaia.

Atoutké avauvnotiké: Aolwwdn voorjuata tng naidt-
KNG nALkiag.

Otkoyevetlaké avauvnotiké: H untépa ndoxel ano ap-
nplakn unéptaon. O natépaqg kat t1a tpia adéAdla ei-
vat UyLeig.

ZuvnBeieg kat Tpérot Qwrig: Avumavtpn. Zet pévn g
oe enapxlakn mOAn kai eival ikaoTtikyy Aeltoupyog.
KarnviZel and nAtkiag 25 xpoévwv.

2. ®YZIKH EZETAZH

levikn katdotaon: "ATOHO KAXEKTIKO (CwHATIKS BA-
pog 26,5 Kgr, uyog 1,53 u.) oe onuelo mou n éyspor
™G and v KatakekAlpévn 8€on ftav addvarn. H 6-
yn ™G ATav ynpaopévn, unrpxe HeydiAn apuddtwon
Kal YnAog nupetdg (39°C).

14n KAivikii Noookopgiou voanudTwy ©@dpakog A6n-
Vv

2K)\lvmri MaBoAoyikng ®uaioAoyiag, Tunua laTpikig,
EOvik6 Mavemortiiuio ABnvwv
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AvanveuoTiké alotnua: Taxunvola (36 avarnvogg/min).
Yypoi péyxol aTo aploTepd dvw veupoviko nedio kat
eEagAavion tou avarnveuoTikoy YiBuplopatog oTo ou-
OTOLXO MECO KAl KATW TIVEUHOVIKS TEdio.
KukAogoptké cuotnua: ®AeBokoupikn Taxukapdia
(100 opUEelg/min), A.M. 80/55 mmHg.

Meptpeptkoi Aeupadéveg: AYnAaentol.

MNenTiké ouotnua: ATIOAELA SOVTIOV Kal ouppikvwon
OUAWV, EKOECOTIUACHEVT] KAVTIVTIAON TOU OTOHaTOdd-
puyya, frap Sloykwpévo (BUo eykapoloug Saktu-
Aoug kK&t amnd to 5eE16 MAeUpLkd TOEO) Kal euaictnto
HE OHaAS xeilog, omAvag aynAdgntog. Yrmpxe d1a-
1a0™ KOIA{aG HE TIPOTETELA OTA TTAGYLA KAl LETAKLVOU-
pevn auBAUTNTA KATA TNV emnikpouon. O eviepikoi f-
XOL ioav EAQTTWUEVOL.

ApBpwoetg: H 5eELA INXEOKAPTUKY, N ApLOTEPN KVIUN
KalL n aploTtepr MOSOKVNHIKY fioav SLOYKWHEVEG Kal
dOAEYHOVWOELG.

Kevipik6é veuptké ouotnua: Aladyela CUVELSTIOEWS
He dlatapaxéq CUNTEPLPOPAG, N omnola uropouse va
XapaktnptoBel oav andtopn. To dUOTPOTO TG ApPwW-
otng emdevwvétav, 6Tav yivétav oudrnon yia I
AN ¢ayntol. Mnviyyltidikd onueia apvntikd, Te-
VvOVTIO avTAVaKAQOTIKA Kat aiodnTikéTnta Katd ¢u-
on. H eEétaon g Huikng 1oxuog fitav aduvatn Adyw
™™g Kaxe&iag.

Bupeoetdng: PUGLOAOYIKOG OTNV YnAdenaon.

Aépua kat TpIXwT6 KepaArg: Exosonuaocuévn puti-
dwan 3EpHATog Kal HEYAAN andmTwon TPIXWV Keda-
ANG Kal pudlidv.

3. EPFAZTHPIAKA EYPHMATA

Hct 26%, Hb 8,2 g%, Aeukokuttapa 11.100 (MoA.
90% - Aeud. 6%, M. Mov. 4%), PTL 187.000/mm?, TKE
37 xI\.J1n ®pa, odkxapo aipatog 0,83 mg%, oupia
0,18 mg%, EB oUpwv 1016 pe HIKPOOKOTILKI| QtpATOU-
pla, xohepuBpivn 0,30 mg%, oAlka Aeukwpata 4,80
g% (aABoupivn 1,90 g%, opaipiveg 2,90 g%, mnAiko
0,65), SGOT 29, SGPT 31, aAkaAwk pwaogataon 6,5
pov. K.A., LDH 670 pov., kpeativivn 0,90 mg%, KAAlo
3,4 mEq/l, vatpio 140 mEg/l, xpévoce Quick 137/12"
(77%), aépia aptnptakol aipatog:(oe npeula) PO, 59
mmHg, PCO, 26mmHg, pH 7,52 HCO3;— 21,2, B.E.-0,6,
Mantoux (2 pov. PPD-RT 23) apvnrtikr|, aktivoypagia
8wpaka (Elk. 2).
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4. ANATNQZH AKTINOFPA®IAZ OQPAKA

Avopoloyevrig ok{aon odidlakou Tunou Pe acadn 6-
pla kat Botpudlakr) Katavour, mou kataAauBdvel To
aploTtepd HEco mveupovikd nedlo. Opoloyevng okia-
on, mou kataAapBdvel 10 aplotepd KATW MVEULOVIKO
ned(o. Avoudtiun vedperoeldng okiaon pe acadr| 6pla
Kat rueavn té&n oto aplotepd Avw NMveupovIKS nedio.
2k{aon de&ld unokAeldlwg e acadn dpla kai mbavr
™én.

5. AIA®GQPIKH AIAICNQzH

1. duuariwon: Ynép tng didyvwong o nupetédg, 1 u-
noBpeyia nmou odrjynoe oe kaxe&ia kat mponynen-
KE TOU VOOTiHATOG KaBWG Kal Ta YEVIKA CUUMTWHA-
1a. H apvntiky Mantoux nipénel va epunveubei oto
nAalolo g unoBpewiag kat tng Aepdponeviag. E-
vavTtiov g didyvwaong n EAAelYn LOTOPLKOU pupa-
Tiwong oto 4queoo nepiBaAAlov, KaBwG kaL To ou-
otnuaTtikd TG MABnoNg (N YEVIKEUUEVN HopdT| TNG
¢upatimwong dev elval ouvnBiouévn oTn xwpa pag
Ta teAeutaia xpoévia).

2. NednAaoua nveuuova: Yniép tng didyvwong n Ye-
VIKH} Katdotaon tg dppwoing, n anioxvaon, n a-
vatipia, T kanvioua. Evavtiov g dildyvwong n ta-
x€ia aktivoAoyikr eEEALEN, N audlmAeupn kKatavo-
{1y, TO UAO Kal N nAkia.

3. lMvevuovia ané Pneumocystis carinii: YEp NG
Slayvwong 1 unoBpeyia, n Aspdorevia, n ToEkH
katdaotaon Ing dppwotng. Katd tng didyvwong to
ouotnua Ing naenong.

4. Kavtivtiaon nveuuova: Yriép tng Sldyvwong n ek-
geonuacpévn kavilvtiaon tou otopatopdpuyya
kat mBavd tou olgogpayou, 1 untoBpeyia, n Aepdo-
nevia. Katd g didyvwong n akTlvoAoyLKY eikéva
(n MpooBoAn) Twv Kopudwyv dev eival TUTKN NG
KavTwviaong).

5. NednAaoua otoudxou UE TMVEUUOVIKEG METAOTA-
oelg: Yriép g dldyvwong 1o dLarnioTwHEVO EAKOG
eAdooovog téEou Tou oToudxou, TO KATMVIOUa, N
HeYAAN avope&ia kal amnioxvaon kat n and unvawv
oupntwpatoAloyla Twv epétwy. Evaviiov tng d14-
yvwong n 1ok kataotaon mg Appwotng, N EA-
AEWYn enyaoctpaAyiag Kat 1o cuoTNHATIKG TWV EU-
PNUATWV.

6. MPOTEINOMENH AIATNQ>TIKH ME©OAOAOTIIA

—

. E&€taon ntuéAwv, olpwv Kat yaotpikou uypou yia
Baktnpidia Koch pe xpwon katd Zeehl-Nielsen.

. BuBookoémnon.

. [evikn e&€taon mAeupLtikolu uypou.

. Fevikn eE€taon aokitikou uypou.

. KuttapoAoyikr e&€taon nTuéAwv.

. Bpoyxookénnon ue dtaBpoyxtkn Bloyia.

. KaAAiépyela ntuéAwv yia kotvd Baktnpidla kat po-
KNTEG.

8. KuttapoAoyikr eg€taon yaotpikou uypou.

9. MaotpookdéINoN.

10.A&ovikn) Topoypadia.

NO O RAWN
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7. TEAIKH AIAFNQZH

Evepy6g TVEUHOVIKY) ¢upaTtiwon HE alHaATOYEVH
dlaomopd (BuBookémnaon: didonapta Gupdtia audt-
BAnotpoeldouq. H eE€taon mMTuéAwv kai oUpwv HE
xpwon Zeehl-Nielsen £5¢e1&e adpBovia o&eaviOxwv pu-
koBakmnpidiwv) enl edddouqg Yuxoyevoug avope&iag.

8. ©OEPATIEIA KAl NOPEIA

H aoBeviig 1€0nke oe avtipupaTikny Bepareia mou
MePIAGuUBave OTPEMTONUKIVN, EBaUBOUTOAN, pidapr-
kivn kat t.ooviaZidn oe docoAoyia mou unoAoy(oTnke
HE TO CwHaTiko BApog, ketokovalOAn yla TNV KavTLy-
tiaon evw ota apxlkd otddia xopnynénkav perayyi-
oelg aipartoqg kat mAdouatog. Mpwipa katd tn Bepa-
neia n Appwotn napouciace onyaipia and Staphylo-
coccus aureus, n OTIO{a QVTIHETWTI{OTNKE HE QVTIOTA-
GUAOKOKKIKT) aywyH.

Ané dnoyn BpéYng Gpxloe atadiakn and 10 oToua Oi-
TION HE YAAQ, auyd, Lwikd AeUkwpa kal ¢pouta ot
ouvduaoud pe PuAALKS o&U, Bitauivn B12 kat K. TeAl-
KA emitelxOnke n and tou otéuatog datpodr| Ye &-
napkeiq moodInTeq LwikoU AEUKWUATOG KAl BLtapl-
vV, e anotéAeopua tnv anokatdotaon tng avaipiag,
™G Aepgoreviag, TnG AeukwHaTtivng Tou opou Kal Tou
Xpovou npoBpouBivng.

Katd 1o mpwto Tpiunvo tng voonAeiag g n dppwotn
eldpaviZe uPnAd upetod (38-40°C), o onoiog uPpEdNKeE
HETA TNV TapéAeuon tou Tpitou priva. Metd amnd te-
TPpdaunvn voonAeia €€RABe, apou oL eEeTACELG TITUE-
Awv Kat oUpwv yia B. Koch gixav apvntikomnoinBel pe
owpatikéd Bapog 35 kg. "EktoTte mapakoAouBeital ka-
Be urva oto eEwteptkd 1atpeio, 10 de TeAeuTalo TG
owpatiké Bapog eival 40 kgr.

9. 2YZHTHZH

Tov nepacuévo atwva o Sir William Gull nepiéypa-
Ye yla mpwtn popd tnv Yuxoyevr) avope&ia kat g é-
Sdwoe v ovopaoia anorexia nervosa'. Mepléypaye 6-
TL Kupiwg pooBaiAdvToucav BriAea kKatd v nEPLN-
Bk nAlkia kaBwg kalL veap€qg yuvaikeg, kat TL n ano-
katdotaon 1fjtav o kavovag nap’ 6Ao nMou Jev UTNPXE
eldIknf Bepaneia. Akdua dev yvwpi{foupe TV akpifn
attioAoyla g véoou, n onoia neptypdpetal elte oav
yuxlatpikn eite oav evOOKPLVIKY - petaBoAikn diata-
paxn eite cav ouvduaouég Twv dUoZ Ot dppwoTtol au-
Tol unopel va napaneugpbouv otov MNaboAdyo, otov
Wuxiatpo eite 010 NuvaikoAdyo.

O ouyxpovog adpdg oploudg NG Yuxoyevoug avope-
&lag eival o napakdtw:

a) Napoucia avwuaAng cuunepldopdg Tou appw-
OTOU OXETLKA WE TO BAPOG KAl TO OXNHA TOU OCWHATOG
TOU.

B) ZnuavTikn) autompokaAouuevn anwAela Bapoug
(wplopévol epeuvnTég anattouv anwAela Bapoug Tou-
Adxiotov 25% T1ou 1davikou BApoug Tou appwoTou OE
oxéon he TNV nALkia, To $UAO Kal TO UYOoQ).

Y) Aunvéppola diapkeiag TOUAGXIOTOV TPLOV WIN-
VOV OTIG Yuvaikeg 1 eAattwpévn libido otoug avdpeg
yla 1o auté ddotnpa H enintwon g anorexia nervo-
sa elval nepinou 0,6/100.000 mANBuouOU KaT’ £10G, OL
8¢ yuvaikeg npooBdaAlovial déka opeg ouxvoteEpa
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ano Toug dvdpeg. Mioteletal 611 eival ouxvotepn ot
ATOUA UYPNAOU MVEUHATIKOU, KOIVWVIKOU Kal OLKOVOUL-
KoU emunédou.

H évap&n twv cupntopdtov ouviBwg oupninTel pe
neplddoug stress, 6nwg ocuviBwg oupBaivel katd
Ol4pKeELa TWV OXOAKOV SlayWVIOHGV. 2V neplnrw-
ON Hag, Ta APXIKA CUUMTMNATA napouolaobnkav tau-
TOXPOVA UE EPWTIKN anoyorjTeuon. H KALVIKA Ttapou-
ol{aon tou avope&ikou apphoTou Xapakmnpifetal and
NV apvnon napadoxrg nEoRAHUAToq OXETLKOU LE TO
Bapog tou. Ta puaikd onpueia g Yuxoyevoug avope-
€lag elvat Ta (Sla pe g neivag: Yuxpd dkpa, Bpadu-
Kapdia, unétaon kat oidnua, evd MOAAEQ $OPEG EKPU-
€TAL XVOUSL KATA UAKOG TNG OTIOVSUAILKTG oTiAng, ota
Xépla, ota nédia kat oTig napelés. "Exet anodelx el 6-
TL Ol avope&IKOl UMIEPEKTILOUV TO péyeBog Tou owpa-
TOG TOUG, EV() WPIOUEVEG TIEIPAUATIKEG HEAETEG OUVN-
Yopouv umép tng aAAoiwong tou alodnuarog g
Yeuong*. ZuvriBwg mpoTipouv va TPWVE HOVOL TOUG Kal
KPU®A 6mwg otnV Meplntwon uag n dppwotn mnporti-
HOUOE va TpWeL POV NG 61O OmiTL ™. O autonpoka-
AoUpevog éleTog elval XapakInpLoTIKG OUUTITOMA Kal
ouviBwg énetal kpioewv BouAlpiag, okond de £Xel
v anoguyr npdéoAnyng BAapoud. Napodikég YPuxw-
OlKEG KATAOTACELS, TTOU TIPOGOHOLAZOUV pe ™ oxtlo-
$pevela, €xouv katd kaipoug neptypadel oe cuvdua-
OMO pe TNV Yuxoyevr avopeEia.

An6 116 evBoKpIVIKEG Slatapaxéq, evdlapépov mna-
pouaiagel n duoAeltoupyia Tou GEova urnoBdaAapog -
unéuon - yovadeg®. Ztnv okeia ¢pdon ™G avopeglag
Ta enineda Twv Yovadotpopivav (LH, FSH) kabwg¢ kat
Ta enineda Te0TO0TEPOVNG KAl OLOTPOYOVWY £Xouv
neplypagel 6t eival eAattwpéva. Mn edikég diata-
pax€g oto eykeparoypdpnua neptypdpovral oto 10-
15% Twv NEPIMTWOEWY, VM N UTIOAOYLOTIKY] TOHOYpPQ-
dia eykedpdAou eviote avadelkviel EYKEDAAIKT Kal
napeykepaAdikn) «peudoatpodiar, n omnoia moTele-
tat 6T elval avaoTpéPiun uetd and enapkm BpEyn.

H aitioAoyia g yuxoyevous avopeEiag napapé-
VEL AyvwoTtn. Mévie elval kuplwg ol ETLKPATOUOEG
Bewpieg® yia Tov maboyevetikd Hnxaviopd. H mpwtn
unootnpiZel 6L To oudmtdpata avaguovial ASyw
TwV SUOKOALWY Mo oL avopeEikol upioTavTal Katd ™m
dldpkela NG avantu&ng e MPOCWTIKOTNTAG TOUG O’
éva mepIBAAAov ané mMPOCTATEUTIKOUG YOVE(G 'uE I-
OXUPO Xapaktripa. H «Puxoowuatikr olkoyé€vela» gf-
vain Bdon g deUTepng Bewpiag, n onoia MAAL xapa-
KTnp(Zetal and olkoYEVELAKY) UNEPTIPOOTATIA KAl aTto-
duyn tpI@v. Nap’ 6Ao 611 Sev AfidpBnke TAfipeg Yu-
XlATPIKS LGTOPIKG and Ta unbéAoura PéAn g OlLKOYE-
VEIQG, T IPOOWTIKY Uag ENadr] OUVNyopel apkeTd -
nép TG Bewpiag autrg otnv neplmtwon Hag. To Yu-
XOBLOAOYIKO TPOTUTIO TMAAIVEPOUNONG EXElL uttiooTnpL-
Xx6el an6 dAAoug kat uotetetal 4TL n aoBévela avTi-
NMPOowMeUel MaAlvdpéunon oe mpohipa otadia ™mg
nadikig nAwkiag pe okomnd v arnoguyn g oeEoua-
AlkNG dLandAng tng evnAikinwong kat g HEAAOVTIKNAG
dnuioupyiag olkoyévelag. H nveupatiky Bewpia umo-
otnpilet 6T Ta BriAea UOBETOUY TNV éviovn OnAuko-
™mTa, naAevouy 8¢ aneyvwopéva yia va Kablepdoouy
TO KATA TN YVWOUN ToUug BNAUKS GTEPESTUTO. TéAog, n
opyavikn amoymn Bewpel oav altio TIg EVOOKPLVIKEG
dlatapax€q kat unootnpiZet 6tL n anotuxia ™™g aro-

KATAOTAOEWG TOUG OTO GUOLOAOYLKS akdUa KAl META
TNV avaktnon tou BApoug, Cuvnyopel ulép Tou apa-
navw aitlou. H urtokelpevn Siatapayn npoteivetal -
TL eival urtoBaAapiknig attioAoyiag.

Oepaneutika, n enavaoition eival 1o Bacikd oké-
Aog g Bepaneiag Kat oL 4ppwaTol evBappuvovTal va
KatavaAwoouwv petagu 3-5.000 Bepuidwv Tnv nuépaQ,
MApdAANAQ pe ouoTNATIKG EAEYXO TNG OITIONG TOUG.
H yuxoBepaneia anoteAel 10 Selitepo Baoikd oToL-
XE(0O NG BepameuTikng aywyng. ‘Ocov agopd Tnv
PAPHAKEUTLKN aywyn, éxouv SoKLuaoTel MOAAE ddap-
Haka (pawvobelagideg, kunpoentadivn, levodopa) aA-
Ad pe apoiBoia anoteAéopata. H napdtaon g apn-
vOPPOLaG HETA TNV EMAVACITION UMOPE( VA QVTIHET®-
roBel pe v xopriynon kAouipaivng.

H Bvnowuétnta avépxetat nepinou oto 5% kat n Ku-
pudTEPN attia eival n autoktovia. H ¢pupatinwon ava-
dépetal oav onavidTat atia Bavdrtou Kat Yla 10 A6-
YO autd n AppwaTr pag napakoAouBeital avd priva
oto eEwTepLkS LaTpeio.

OL duokoAleg 0TN BepameuTIKY) avTIpET®MION TG PU-
HaT{wong evég TETOLOU MEPLOTATIKOU Eival APKETEG,
KaL autd SLoTL armoteAel AoV Kowvr| avtiAnyn 61t n
{aon ané v pupatiwon emruyxavetat kKUpta and ta
Hakpoddaya evd Ta ¢apuaka okomd xouv Kupiwg Tnv
QmoTPOTH TOU £VTOVOU MOAAQMAAGLACUOU TWV HUKO-
Baktnpidiwv.

O povadikég xpdévog otn wry Tou BAkiAhou tou Koch
TIOU QUTOG Uropei va poveuBel and 1o pdpuako sival
N OTLYUN Tou €viovou moAAamAaciacpol Tou, 6Tav
1o DNA opyavvetal yia diaipeon®. Zuvendg ta ¢pdap-
HaKa uropouv va ¢ovedoouv Tov MANBuous Tou Bpl-
OKeTAl KUPLa £Ew amé ta Hakpoddya. H pipaurikivn
KUpla kat n nupagvapidn gxouv v duvatétnia va
elo€ABouv oTa pakpoddya, yi’ auté Kat n avakdAuyn
NG PLPANTIKIVIG EMEPEPE EMAVATTATT OTN OUYXPO-
vn avTipupatiky aywyn’. ‘'Ogov apopd ta pakpopd-
YQ, EUKOAQ PpAYOKUTTAPWVOUV Ta WMUKOBakTnp(dia a-
Ad autd eivat avBekTIKA aTa ekkpvépeva évZupa Tou
pualoAroyikoU pakpogpdyou. H av&non tng Baktnplo-
KTOVOoU 8pdong Twv Hakpoddywv yivetal and petafi-
Baoteg (Aupgokiveg) mou napdyovTal ané eualodnto-
noinpéva T-AepdokuTtrapa.

2TV unoBpeyia n GayoKUTTAPLKT| KAl UIKPOBLOKTO-
VoG dpdom Twv pakpopdywv emnpedovial onpavTl-
KQ, evw Ta T-AeppokuTttapa eEapavifovial and 1o Bu-
HO Kal TG T-eEQPTWHEVEG MEPLOXEG TOU OTMARVa Kal
TV AePPadivmv, evd Ta KUKAOPOPOUVTA AEUPOKUT-
Tapa eival ehattwpéva péxplg eEadavioswe®. v
nepMtwon pag n dppwotn eixe 6% Aeupokitrapa
0To TMEePLPEPIKO alpa kabwg kal deppoaviidpaon
Mantoux apvntikn.

Ano6 mAeupdg unoBpeyiag motevetal 4TI To UNS me-
pPLYPA®Y) TEPLOTATIKG EUMIMTEL OTIC MIKTEG KATAOTG-
oelg peTa&u papaopou kat Kwashiorkor, rou eivat kai
n ouvnBéotepa anavtwuevn Hopodr. To EAEXLOTO eml-
TPEMOUEVO BAOG TNG ApPwaTNng BACEL SLEBV®V TIVE-
Kwv eival 49,5 kgr. Zuvenwg n andAeta Bdpous frav
45% (oupowva e d1ebvr) Sedopéva uropei va elvat a-
oupBiBacTo pe ) Zwn). Eival yvwotd 4Tl o UMooITI-
OHEVOUG, N péom oXUG TWV QVAMVEUOTIKOV HUGV
(RMS)®, 0 péylotog ekololog agplopoég (MVV) kat n Lw-
Tk XwpnTukéTTa (VC) eEAaTTdvovTal KaTtd TIOAU, EVG
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o deiktng Tiffeneau (% FEV4/VC) eival péoa o€ puolo-
Aoylkd 6pta’®. Ot unootti{duevol mapouotagouy emni-
ong Helwpévn ikavétnta diatrpnong aeptopoul (VEN),
yeEYovoG mou emiteivel v tdon dnpioupyiag g o-
Eeiag avemd@pKelag agplopoy. e auToug TOUG appw-
oToug Bpiokope Kal Lewwpévn dladladppayuatikr mie-
on (TPG),  onoia dev opeileTal ATOKAEICTIKA TNV €-
AGTTWON TG MUIKAG HAZag, aAAd anelkoviZel kal Ka-
TOLa AMWAELA TNG £VTAong OUCTOANG avd HUiKA HOvda-
5a. SUNTIEPACHATIKA, TO dLappayHa oe UTOOLITIGOE-
voug, epgaviZel puonddeta’. M’ autd Aomov, n appw-
o1 Té0nKe oe eEAeyxOpevn o§uyovoBepareia o ouv-
BUaopd HE TAKTIKEG HETPNOELG TNG JWTIKNAG XWPENTLKO-
tag (VC), TG HEYLOTNG ELOTIVEUOTIKNG Ttieong (MIP)
Kal Twv agpiwv aptnplakol aipatog, yia v £ykaipn
SLAyvwoTn TNG KOTIWOoNG TWV AVATVEUCTIK®V HU®Y Kal
KUpla Tou dladppdypatos.

Ztnv utnoBpeyia Tnv kUpla diatapaxn udiotartal n
AeukwpATivr) TOu 0pou. AuTO €XEL AV CUVETELA WPL-
OUéveG SUOKOAIEG OTNV GAPHAKOKIVITIKY|] TWV QVTIPU-
HATIK®OV papudkwv'2 H tooviagidn anoppogdatal anod
10 YaoTpevIEpIkd oUOTNHA KAl SEV CUVOEETAL HE TIPW-
1elveg, ouvendg dev enmpeddetal and v KaTaotaon
Bpéyng. H pipaumikivn anoppoddrar amdé 10 ya-
OTPEVIEPLKS Kal ouvdéeTtal Katd 80-85% ue mpwrtel-
VEG OTOV 0pd, CUVETIDG OTNV MEP(MTWON HAG TILOTEVE-
TalL 6TL N HeTadopd NG pipapmikivng ota épyava kat
oTOUC toTOUG UTOAe(meTAl. H oTpemTopukivn dev a-
noppoddtal and 1o yaoTpevIieplkd kat eivat udpodia-
AUTH, evd 1 e6auBoutodn amoppoddral and 1o ya-
oTPEVTEPIKOS Kal eival udpodlaiuTy. I'a va avTIUETw-
moBel TO HEIOVEKTINUA QUTO TNG PLPAuTILKIVNG, EXEL
npotabei n avgnon Tng xopnyoupevng 86ong ava kgr.
Bapoug ohuatog .

H mpotiunot pag otnv evieptkn Bpéyn g appw-
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otng Eekivd amnéd 1o yeyovog OTL eV UTPXE Baoikn, -
MANV TNG KavTIVTIAOEWS-, naBoAoyoavaTopiky aA-
Aolwon oTov MEMTIKO CwArva eite mpolndpxouca
XELPOUPYIKA EMEUPACT OTO AEMTO EVIEPO. Baolkog
kavévag otn Bpéyn eival n xpnoiyornoinon Tou ya-
oTpevIeEpIKOU CWATVa. 'Exel arnodelxBel 0Tl Hakpa Te-
plodog aottiag empépel atpodia Twv EVIEPLKDV Aa-
XV@V. H Xxopriynon mapevieplkng dlatpodng oe au-
ToUC TOUG apPWOToUG Ba eMITEIVEL TNV atpodia katn
LEAAOVTIKY) amoKATAoTaon g Aeltoupyiag Tou Ae-
ntou eviépou Ba Bpaduvel. H évapén g enavaoit-
ong éxel oav ArMoTEAECHA TNV OTAdLAKN arokatdaota-
on o1o GUCLOAOYLIKS TwV Aaxvwv. 'Eva deUtepo OTOL-
xelo mou ouvnyopel eivat 6TL KATa TNV evTEPLKN Sla-
Tpodn) xpnoiomnoouvial OAEG Ol OPHOVEG TOU TIETTL-
KOU CUCTNUATOG, -TA EKKPLTIKA KUTTAPA TWV onoiwv
gival atpogikd-, n Acttoupyia Twv onoilwv éxeroav a-
MOTEAECHA TNV KAAUTEPN anoppoédnan Kat HETABOAL-
opo G TPOPNG' 4.

"Ooov apopd TNV Un Xoprynon KopTigévng oxoAd-
Zetal OTL N KOPTIZOVN ad’ EVOG HEV EXEL AEUDOTEVIKT
5pdon, CUVETIHG OTNV MepinTwon pag Ba enetetve TNV
Bapla umdpxouoa Aepporevia, ap’ eT€pou £xel kata-
BOALKT] pdon, pdyua mou oTnv Mep(mTwon Hag frav
arneukTaio. "AAWOTE 1 XOPNYNon KopTILovng OTIg
pupaTiHSeg opoyoviTideg £xel anodeix el vevika 61t
dev UTEPTEPEl NG OUYXPOVNG QVTLPUHATLKNG
Bepaneiag'®.

Supnepaopatik@ tuotevetal 6Tt o MaBoAdyos -
MveupovoAdyog, TPEMEL va eival ETOLHOG va avTipe-
ool TETOLA TIEPLOTATIKA TTou JIEBV(G avadépeTal
611 auEdavouv. O eumMAOUTIONOG TOU LATPLKOU
curriculum pe Baotkég yvwaoelg Slatpodng Kat dappa-
KOKIVNTIKAG, Bewpeltal mAEov amapaitntog.
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zaditen

(Ketotifen)

H npocbv?\axnxn ayoyn tov
povxu(ov aoOpatog

:f‘;fnpo¢u)\é§clq Tq ﬁbn xpnmuonowuusva uvnuoeuu'ru(ﬁ cpﬁpuul(u Sev npértet va 5(0K6TITOVTOI noré anorépcoq 6rav npx(csx ‘

1 pakpoxpovia eepcmeta ue To Zaditen. Autd apopa KUPIWG TA CUCTNHATIKAG XOPNYOULEVA KOPTIKOOTEPOEIST) kKat ACTH Adyw
g mBaviig avamu&ecoq cpAonosmveq;p(ﬁmﬂq AQVEMAPKELIQG OTOUG eEupmuévouq anod Ta oTepoELd aoBeVEl. Sug MEPUTTR-
. oeg autég n avénmon ¢umo)\ovmﬁq u&pevounoq;uaemﬁq avrtépdoewq oTo Stress prnopel va XpelaoBei péxpt &va xpovo.
 Av pecoAaproet napsumm'oucu Aommﬁn n Bepaneia pe o Zaditen npénet va ouunAnpweex Me stéud} avtAop®dn aywyr.
| :fKard TS TIPAOTEG nuépsq mq xopnyﬁosmq rou Zaditen ot avrlapdoenq rou aoeevouq unopet vae psaoeouv EdeMewLi

~ H , i A.. MoAovot IPXEL KOMIA aMOAGTWG
opm(eirm oe sYKuouc;. -

OAPMAKEYTIKA‘ MPOIONTA TOY [
EBvik 058G ap. 1, 120 xAp.
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- Oovvbvaopég
AEROLIN (Salbutamol) ka1
BECOTIDE (Beclomethasone)
| - ROTACAPS 7
givan  mo amoteAeopaTikn Oepamia
Yia To emdevovpevo GoBpa
Ka1 T xpovia BpoyyiTida

AvrevBeiEei; - NpopuAGEes - Mapevepyeieg & ¥
To Aerolin xopnyeitat pe npocoxr) oe BupeoTokikwan. TPOHOG TWV OKEAETIKOV HUGV Kal QUENOT) TOU KapdIakoy pUBUOU pnopeiva oupuBouy, tblairego ue Ta Siokia. Katd myv eykupooivn ag
ANOPEUYETAL TTOUG MPWTOUG 3 HVEG KAt OTOUG TpWTOUS 6 priveg O enanstioupevn anoBoA. MNa To Becotide 10xouv OAEG TWV KOPTIKOCTEPOEIBWV. MPwv TV avaypagr) n avayvwaon Twv

odnywv givar anapaimm.
Glaxo a.c.p.e.

A. lwviag 226, 111 44 ABrva
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