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REZUMAT

Depistarea precoce a bolilor segmentului respirator la oameni si animale, determinarea
prevalentei unor factori de risc necunoscuti sau neglijati pand nu demult, precum si stabilirea
starii de sanatate a unei colectivitati profesionale sau a unui grup tinta in corelatie cu poluarea
fungica a habitatelor au avut la baza, in acest studiu o serie de asociatii si ipoteze neexplorate
pand acum. Testarea individuala, personalizatd chiar, face pentru prima datd lumind asupra
influentei poluarii fungice din spatiile de munca si locuit, rezultatele investigatiilor capatand
valoare predictiva pentru afectiunile alergice si non-alergice respiratorii umane si animale. Desi
sensibilizarea alergica nu este o boala in sine, cauzele sale merita sa fie analizate si descifrate
datorita asocierii acesteia cu astmul bronsic si cu alte boli, multe dintre acestea destul de grave.

Conditiile eco-biologice unice de microclimat creeaza premisele dezvoltarii fungice, ca
urmare a capabilitdtii acestora de a se dezvolta in aproape orice conditii. Printre microhabitatele
fungice dintr-un spatiu de locuit se numara: recipientele de depozitare a reziduurilor, zonele de
depozitare a alimentelor (inclusiv combinele frigorifice), tapetul de vinil, plantele decorative,
cartile (tot ceea ce contine celuloza), ferestrele si zona adiacentd acestora, baia, instalatiile de
aer conditionat, aparatura electrocasnica si cea de birou, etc. In general observatiile valabile
pentru un microclimat nu se pot extrapola la nivelul altui microclimat, existdind mari variatii
intre factorii ce concurd la stimularea sau intretinerea dezvoltarii fungice ,,de interior”.

Diversitatea fungica din spatiile de munca sau locuit a fost mult mai putin studiatd fata
de cea exterioara ca urmare a existentei unor impedimente nu atit de ordin tehnic cat
conjunctural. In parte, putem vorbi de dificultitile intimpinate in alegerea locatiilor de studiat si
de accesul liber in acestea, mai ales cand vorbim de locuinte particulare sau punctele de lucru
ale unor societati comerciale. Diagnosticarea si contabilizarea problemelor de sanatate ce pot
surveni consecutiv expunerii fungice in spatiile inchise poate fi de un real folos in aprecierea
relatiei cauza-efect. Efectele non-alergice ale fungilor, asupra oamenilor i animalelor sunt
deosebit de greu de demonstrat de aceea orice indiciu direct sau conjunctural a fost explorat
excesiv. Unitdtile centrale ale calculatoarelor sunt dotate cu sistem de ventilatie pentru racirea
componentelor. Ventilatia, chiar la valori joase, contribuie la inlaturarea umezelii dintr-un

spatiu. Interiorul echipamentelor dotate cu astfel de sisteme poate deveni in timp, o “baza de
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date” ce sa cuprindd informatiile cele mai relevante despre “fungii rezidenti”, dintr-un anumit
spatiu la un moment dat. Datorita mecanismelor speciale (retea glicoproteica) de aderare
fungica la componentele calculatoarelor (placi de baza, carcase, paletele ventilatoarelor, etc.)
odata cu trecerea aerului prin sistemului de ventilatie, datorita Incdrcarii electrice a suprafatelor
metalice sau de celuloid are loc electrizarea particulelor fiind facilitatd astfel aderarea, urmata
de supraincilzirea calculatoarelor, ceea ce va conduce in final la scdderea umiditatii relative in
“zona personala de risc’ a utilizatorului, cu efecte negative asupra sdnatatii acestuia.

Incarcarea electrostatica este procesul fizic prin care, pe corpuri solide (de exemplu
carcase si parti componente ale aparatelor electrice) apar sarcini electrice, datorita unor actiuni
mecanice cum ar fi: frecarea cu aerul, vibratiile, vecindtatea unor cabluri metalice strabatute de
curenti electrici, etc. Problemele tipice cauzate de incarcarea electrostatica sunt atractia,
aderenta si stocarea prafului deci implicit si a sporilor si fragmentelor fungice. Toate acestea
vor fi urmate de aerodispersia constantd a particulelor fungice, fiind mentinutd poluarea in
spatiile respective la cote cel putin Ingrijoratoare pentru sandtatea umana dar i animala. Ne-am
propus demostrarea existentei unei ,,zone personale de risc” pentru utilizatorul de calculator
personal si a faptului ca unitatea centrala a calculatorului poate fi asimilatd unei “baze de date”
ce acumuleazad si releva diversitatea speciilor i a genuri fungice existente la un moment dat, in
spatiile analizate si in conditiile experimentale impuse. Scopul major al cercetarilor a fost
realiza o conexiune directa intre gradul de afectare a starii de sanatate si poluarea fungica din
spatiile studiate, dintre elementele fungice viabile aeropurtate si cele inhalate, pe unitatea de
timp prin aprecierea cantitativa, calitativa aldturi de ponderea si distributia genurilor si speciilor
fungice “rezidente”. Deasemeni vom recomanda valori ce sa reprezinte limite de ‘“‘siguranta”
pentru poluarea fungica a spatiilor de munca si locuit. Dorim ca prin aceasta cercetare adresata
indivizilor clinic sanatosi, tineri $si imunocompetenti i printr-un amplu “screening” multifazic,
sa “umplem un gol” privind intelegerea mecanismelor de declansare si instalare ale afectiunilor

respiratorii alergice si non-alergice.
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Teza este alcdtuita din doua parti distincte. “Stadiul actual al cunoasterii” prima parte,
este redactatd pe parcursul a 3 capitole cuprinzdnd 45 de pagini. In primul capitol sunt
prezentate succinct o serie de notiuni privind biologia, morfologia si fiziologia fungica alaturi
de o scurtd clasificare, fiind trecute in revista principalele particularitdti ce sunt relevante in
raport cu cercetirile aeromicologice efectuate. in capitolul I sunt prezentate o serie de
elemente legate atat de semnificatia clinica cat si de factorii ce pot influenta prezenta anumitor
specii si genuri fungice 1n spatiile de munca sau locuit, accentul fiind pus pe interconditionarea

dintre factorii ecologici de microclimat si dinamica fungica. Sunt prezentate mecanismele ce
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stau la baza aerodispersiei si germindrii sporilor si a fragmentelor miceliene in spatiile inchise.

In a doua parte a acestui capitol sunt prezentate o serie de date statistice, epidemiologice
privind afectiunile alergice si respiratorii precum §i ponderea anumitor specii fungice atat in
mediul intraspitalicesc cat si in spatiile de munca si locuit, fiind prezentate totodata dificultatile
intampinate de catre clinicieni in diagnosticarea infectiilor de natura fungicd. Deasemeni tot in
acest capitol sunt prezentate, prin prisma ultimelor descoperiri stiintifice in domeniul
aeromicologiei, ultimele concepte si ipoteze menite sd inlesneasca Intelegerea mecanismelor de
aparitie ale alergiilor in corelatie cu eco-biologia fungica si activitdtile umane desfdsurate n
spatiile de munca si locuit. In capitolul trei sunt prezentate mecanismele de patogenitate
fungicd cunoscute pand 1n prezent precum si o serie de particularitati ale bolilor respiratorii pe
fond alergic ce evolueaza atat la om céat si la animale. Partea a 2-a “Cercetdri proprii” este
redactati pe parcursul a 6 capitole, cuprinzand 152 de pagini. In capitolul IV intitulat “Scopul
si obiectivele cercetdrii” sunt prezentate n detaliu principalele directii de cercetare. Aprecierea
cantitativa, calitativd aldturi de ponderea si distributia genurilor si speciilor fungice in spatiile
de munca si locuit, demostrarea existentei ,,zonei personale de risc”’ pentru utilizatorul de
calculator personal si a faptului cad unitatea centrald a calculatorului poate fi asimilatd unei
“baze de date” ce acumuleaza si releva diversitatea speciilor si a genuri fungice existente la un
moment dat, in spatiile analizate sunt doar cateva dintre obiectivele propuse. Recoltarea
probelor de aer utilizdnd in premiera in Romania un impactor intranasal, evaluarea a doua noi
tipuri de chestionare §i aprecierea starii de sandtate a participantilor la studiu, oameni si
animale prin utilizarea unor teste serologice si dermice au reprezentat mijloacele prin care ne-
am propus realizarea obiectivelor enuntate mai sus. Obtinerea si evaluarea unui nou fluorocrom
destinat examinarii directe a specimenelor clinice, obtinerea extractelor unispecie din cultura
fungicd totald destinate aprecierii reactivitatii cutanate in testele alergice la om si animale,
obsevarea efectului hemolitic si de toxicitate acutd a acestor extracte pe rama - Lumbricus
Terestris, precum si demonstrarea existentei unui nou factor de patogenitate fungica fac parte
din corolarul metodelor si tehnicilor de diagnostic micologic ce au servit indeplinirii
obiectivelor propuse. In capitolul V s-a urmdrit realizarea a patru mari obiective; aprecierea
cantitativa, calitativa alaturi de ponderea si distributia genurilor/speciilor fungice identificate in
spatiile studiate. Am izolat si identificat principalele genuri si specii fungice din spatiile de
munca si locuit, prin prelevarea probelor de la diverse distante fatd de sursele de ventilatie ale
unitdtilor centrale ale calculatoarelor dar si a altor echipamente dotate cu sisteme asemanatoare.

Sunt prezentate aici tehnicile utilizate in vederea prelevarii probelor precum si criteriile

ce au stat la baza identificarii fungice. Au fost prelevate prin aplicarea mai multor tehnici 433
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de probe. Am urmarit acoperirea unei palete cat mai largi privind destinatia spatiilor respective
dar alegerea participantilor la studiu a avut la bazad o serie de criterii, unele dintre acestea
eliminatorii, precum; varsta cat mai redusa, sa fie clinic sanatosi, sa utilizeze minim 6 ore zilnic
calculatorul personal (PC) si sa detind un animal de companie. Au fost recoltate probe din noua
zone urbane plus toate spatiile Spitalului Clinic de Pneumologie. In spatiile unde au fost
prezente animalele de companie, tehnica de prelevare a probelor a fost adaptata cerintelor
studiului. In linii mari, prin tehnica sedimentirii pasive au fost recoltate circa 179 de probe si
realizate peste 1800 de frotiuri din culturi, 189 de probe au fost recoltate cu tamponul tip
exudat de la nivelul grilajului de ventilatie al calculatoarelor personale si al echipamentelor
medicale, realizindu-se peste 2000 de frotiuri din culturi. Au fost recoltate prin periere si
tundere a 0,5 gr. de par de pe suprafata corporald a animalelor circa 32 de probe si realizate 350
de frotiuri din culturi. Am recoltat 28 de fragmente inerte, in special fragmente de mobilier si
pagini de carte pentru analiza cirora au fost realizate peste 100 de frotiuri din culturi. In
perioada 20. 11. 2007 — 1. 06. 2008 am recoltat circa 153 de probe din toate spatiile Spitalului
Clinic de Pneumologie - Iasi, si numai pe acest segment, pentru identificarea fungica la nivel de
gen si specie au fost realizate peste 800 de frotiuri din culturi. In general concentratia fungica
de microclimat ar trebui s aiba corespondenta cu cea exterioara privind componenta genurilor
identificate dar in realitate nu este deloc asa. Din cercetarile efectuate reiese faptul ca cele mai
numeroase specii si genuri funcice au fost puse 1n evidentd in spatiile inchise, la nivelul
grilajului de ventilare al calculatorului personal dar si la nivelul filtrelor aparatelor de aer
conditionat sau a echipamentelor medicale, fiind identificati spori viabili, cultivabili, dintr-o
gama surprinzdtor de largad de genuri fungice. Pentru majoritatea esantioanelor, identificarea s-a
realizat la nivel de specie iar atunci cand nu a fost posibil la nivel de gen. Valorile inregistrate
in majoritatea spatiilor se incadreaza in intervalul de 900 - 1700 UFC/m’ de aer, acestea fiind
cu mult peste cele recomandate ca “limite de siguranta” si prezentate in partea generala. Nu am
constatat o diferenta privind incarcdtura fungica intre spatiile unde existd animale de companie
si celelalte si In cateva situatii doar de la animalele de companie s-au identificat anumite specii
fungice care nu au fost regasite in aerul si pe suprafetele spatiilor respective. Prezenta
animalelor de companie contribuie astfel la diversificarea genurilor si a speciilor fungice
rezidente. Nu pot fi realizate corelatii de sezon deoarece in habitate actioneaza alti factori decat
in mediul extern. Rezultatele obtinute Intr-un spatiu relativ inchis nu pot fi extrapolate altui
spatiu, fiecare situatie trebuie tratatad Tn mod diferentiat in functie de rezultatele investigarilor si
dupa aprecierea prin examene paraclinice a starii de sdndtate a habitantilor. Din punct de vedere

procentual au predominat speciile apartinand genurilor Penicillium, Aspergillus, Cladosporium,
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Alternaria, Rhizopus si Chaetomium. Din totalul speciilor aspergilare identificate o pondere
mai mare au avut; Aspergillus fumigatus, Aspergillus flavus, Aspergillus versicolor, Aspergillus
niger. Cladosporium herbarum este specia dominantd in multe din esantioanele examinate fiind
izolatd atat de pe suprafete cat si de la nivelul instalatiilor de aer conditionat. Sporii acestor
fungi sunt cunoscuti ca fiind intens alergogeni, pot cauza leziuni epiteliale, cheratite,
onicomicoze, sinuzite sau infectii ale ciilor superioare aeriene. in probele prelevate de la
Spitalul de Pneumoftiziologie o pondere foarte mare au avut-o genurile Aspergillus si
Penicillium uneori fiind izolate chiar specii in culturd pura. La etajul cinci al Spitalului de
Pneumoftiziologie s-au inregistrat cele mai mari valori ale UFC/m’ de aer, in intervalul 1467 —
1572, acesta fiind una din cauzele contaminrii etajelor inferioare. In saloanele Spitalului de
Pneumoftiziologie am inregistrat valori foarte mari ale UFC/m® de aer, de 1415 sau 1887, ceea
ce ar putea fi explicat prin accesul necontrolat al persoanelor strdine — vizitatori, dar si prin
existenta unor echipamente medicale dotate cu sisteme de ventilatie a caror parametri de
functionare nu sunt respectati (spalarea filtrelor fara a fi Inlocuite la timp). La videoendoscopie
- endoscopie interventionald valoarea UFC/m’ de aer era 1258, la fibrobronhoscopie 681
UFC/m® de aer precum si in perimetrul silii de operatii 733 UFC/m’ de aer. La
videoendoscopie unde sunt prezente calculatoare dar si alte echipamente dotate cu sisteme de
ventilatie valorile UFC/m’ de aer finregistrate sunt nepermis de mari. Desi Penicillium,
Aspergillus, Alternaria si Cladosporium sunt genurile dominante in majoritatea spatiilor
studiate, alte genuri ce nu fac parte din categoria celor ubicuitare chiar dacd au o pondere mai
mica pot fi mult mai agresive, manifestand un grad mare de patogenitate si adaptare la cele mai
diverse substraturi. De remarcat prezenta in multe dintre spatiile analizate a genurilor
Hormonemalteleomorf Sydowia polyspora, cu implicatii In patologia pheohifomicozelor
dermice si Stachybotrys chartarum agent etiologic al hemosiderozei pulmonare la copii. Peste
60% dintre speciile identificate, sunt cunoscute ca fiind alergogene si toxigene. In capitolul VI
propunem o noua metodd de diagnostic microbiologic ce are la baza determinarea capacitatii
hemolitice a speciilor fungice izolate din spatiile de munca si locuit precum si un test de
toxicitate acutd pe rama - Lumbricus terrestris, efectuat cu extracte fungice totale obtinute in
laborator. Obiectivele principale pe acest segment al cercetdrii au fost; aprecierea capacitatii
hemolitice si toxice a unora dintre speciile fungice identificate in spatiile examinate, obtinerea
extractelor unispecie din cultura fungica totala si nu in ultimul rand testarea, in premiera, a
efectului hemolitic si toxic al extractelor pe rAma-Lumbricus terrestris. In acest capitol
prezentam tehnica de obtinere a extractelor uni-specie din culturd fungica totala, extracte ce au

servit ca alergeni in testarea cutanatd la subiectii umani, realizandu-se o comparatie cu alergenii
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din trusa de testare “Halcis Prick-Test”. Pentru prima data 1n Romania este realizat un studiu de
analizd si apreciere a capacitatii hemolitice a fungilor, utilizind in acest scop specii si genuri
identificate in spatiile de munca si locuit analizate, dupd cum urmeaza; Aspergillus niger,
Cladosporium herbarum, Trichoderma viride, Alternaria chlamydospora, Stachybotrys
chartarum, Acremonium spp., Conidiobolus spp., Chrysosporium spp., Penicillium spp.,
Penicillium commune, Aspergillus ochraceus, Scopulariopsis spp., Penicillium italicum,
Chaetomium spp., Penicillium crustosum, Aspergillus spp., Aspergillus versicolor. Din toate
cele trei temperaturi de termostatare la care am testat capacitatea fungilor de a produce
hemoliza pe agar-singe de berbec, cea mai eficientd s-a dovedit a fi cea de 27°C. La aceastd
temperaturd de incubare 11 dintre speciile fungice testate au produs hemoliza completa in timp
ce la 25°C noui si la 37°C doar opt. Deci temperatura joac un rol important in potentarea
capacitatii hemolitice fungice. Rezultatele inregistrate dupa 14 zile de termostatare releva faptul
cd 35% dintre speciile testate produc hemolizd completa iar 23% produc hemolizd incompleta,
indiferent de temperatura utilizati. In mod diferentiat, in functie de temparatura de
termostatare, dupa 14 zile am obsevat ca, 54% dintre speciile testate produc hemoliza completa,
39% hemoliza incompletd si 7% nu produc deloc hemoliza la anumite temperaturi. Reiese clar
faptul cd temperatura poate influeta in mod indirect capacitatea hemolitica a fungilor printr-o
restrictionare Tn dezvoltarea coloniilor. Prin comparatie cu hemoliza bacteriand cea fungica este
mai lentd si poate fi observata cel mai devreme dupa trei zile de termostatare. Raportat la
compozitia mediului de baza am observat ca pe mediul P.D.A au prezentat hemoliza 10 dintre
speciile testate, 9 pe mediul Merck si 8 pe mediul C.GA. Deci cea mai echilibratd compozitie
este cea a mediului P.D.A. In privinta vitezei de aparitie a hemolizei fungice am putut observa
cd; Stachybotrys chartarum produce o clarificare a mediului ditrugand eritrocitele dupa doar
trei zile iar Alternaria chlamydospora dupa cinci zile de dezvoltare, ceea ce indicd un pronuntat
caracter de patogenitate etalat de cele doud specii. Aparitia hemolizei complete este lenta, la 5-
14 zile, pentru speciile Aspergillus versicolor, Scopulariopsis spp., Penicillium italicum,
Acremonium spp. si Aspergillus niger fiind influentata atat de temperatura cét si de compozitia
mediului dar este cel putin la fel de importanta ca cea bacteriand, prin prisma efectelor pe
termen lung pe care le poate avea asupra organismelor. Consideram cd hemoliza incompleta
apare ca o consecinta fireasca a eliberarii produsilor de metabolism fungic in mediul de cultura.

Stachybotrys chartarum, Aspergillus niger, Aspergillus versicolor, Rhizopus stolonifer,
Cladosporium herbarum, Alternaria chlamydospora, Aspergillus ochraceus, Scopulariopsis
spp., Trichoderma viride sunt speciile fungice a caror extracte, obtinute in laborator, au fost

A

selectate in vederea inocularii Tn regiunea nodului cardiac la Lumbricus terrestris. In urma
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desfasurarii experimentului am observat ca extractele de Rhizopus stolonifer, Cladosporium
herbarum, Alternaria chlamydospora, Scopulariopsis spp., Trichoderma viride, nu au afectat
ramele pe toatd durata experimentului, in timp ce extractele de Stachybotrys chartarum si
Aspergillus ochraceus au demonstrat cel mai rapid efect de toxicitate acutd asupra ramelor.

Testarea pe rame-Lumbricus terrestris s-a dovedit a fi un model experimental reusit,
acestea pot fi markeri, pentru evaluarea in vivo a toxicitatii extractelor fungice totale. Capitolul
VII este destinat ca si precedentul dezvoltarii unor noi tehnici de diagnostic micologic. In acest
sens am obtinut si evaluat un nou fluorocrom pentru detectia rapidd a elementelor fungice in
specimenele clinice. Rosu de Congo poate fi utilizat ca fluorocrom nespecific pentru
examinarea directd si detectia rapida a elementelor fungice in specimenele clinice, 1n
preparatele native sau parafinate. Reprezinta o alternativd mult mai ieftind in comparatie cu
,,Calcofluor white” - fluorocromul cel mai utilizat Tn prezent. Rosu de Congo poate fi utilizat pe
orice tip de prelevat clinic, inclusiv a celor deja pregétite prin tehnici histologice (parafinare),
este de cel putin zece ori mai ieftin decat ,,Calcofluor white”, este stabil, poate fi pastrat pana la
8 luni la temperatura de refrigerare, poate fi utilizat la un pH cu valori intre 5-7 si nu este
afectat de lumina. Este un fluorocrom usor de preparat cu un cost efectiv extrem de redus iar
formalina si glutaraldehida ce intrda in compozitia acestuia sunt cunoscute pentru efectul
fungicid ceea ce reduce semnificativ riscul expunerii examinatorului in timpul manoperelor de
lucru. Sunt prezentate sase studii de caz prin care ilustram si demonstram ca examinarea prin
fluoromarcare a probelor poate inlatura neajunsurile create de contaminarea bacteriana oferind
o delimitare neta si o imagine clard a ceea ce Tnseamnd prezentd fungicd in toate tipurile de
specimenele clinice analizate. In capitolul VIII intitulat “Sporirea gradului de predictibilitate
pentru afectiunile respiratorii umane cu etiologie fungica prin evaluarea a doua tipuri de
chestionare” s-au evaluat si interpretat rezultatele aplicarii a doua tipuri de chestionare la 30 de
subiecti. Toti participantii la studiu au fost informati despre eventualele riscuri experimentale,
fiindu-le puse la dispozitie toate datele necesare pentru luarea unei decizii perfect constiente.

Atat chestionarele anamnetice cat si “Fisa de consimtaméant informat” au fost consultate
si semnate de catre toti participantii la acest studiu. Subiectii au fost selectati pentru aceaste
ultime evaluari Tn baza urmatoarelor criterii; varsta cuprinsd intre 18-55 de ani, ambele sexe,
fara afectiuni respiratorii cu patru saptdmani inainte de inceperea evaluarilor paraclinice;
utilizatori ai calculatorului personal minim 6 ore zilnic; au fost preferati subiectii proprietari de
caini sau/si pisici; sanatosi, fara probleme medicale serioase sau evidente, atat fumatori cat si
nefumatori precum si subiecti diagnosticati anterior ca fiind alergici numai la praf, acarieni,

polen sau produse alimentare. Starea de graviditate a femeilor a reprezentat motiv de excludere



Ingrid Cezara Apetrei - Teza de Doctorat

din cadrul studiului. Chestionarele - anamnetic si tehnic, au fost completate de catre 30 dintre
participantii la acest studiu, cinsprezece dintre acestia detindnd si animale de companie.

Totodata cei 30 de participanti au parcurs toate etapele studiului si au raspuns cerintelor
acestuia. Chestionarul anamnetic ”I” cuprinde 49 de intrebdri iar chestionarul tehnic “II”
cuprinde 36 de Intrebari din care au fost aplicate si interpretate treisprezece ca fiind relevante
pentru interpretarea rezultatelor. Pentru ambele chestionare raspunsurile asteptate au fost de
patru tipuri; “Da”, ,,Nu”, ,,Nu stiu” si ,,Observatii”. Pentru inregistrarea factorilor fizici de
microclimat am utilizat un instrument portabil de mare precizie Kestrel 3500, iar din totalul
parametrilor disponibili, avand 1n vedere ca cercetdrile s-au desfasurat pe parcursul ultimilor 3
ani am luat in considerare pentru interpretarea rezultatelor doar temperatura, viteza vantului si
umiditatea relativa din spatiile studiate in momentul determinarii. Raspunsurile afirmative din
cele douda chestionare au fost Tnsumate reprezentand punctajul acordat fiecdruia dintre
participantii chestionati, ceea ce a reprezentat valoarea finald pe care am corelat-o atat cu
rezultatele obtinute Tn urma investigatiilor paraclinice precum si cu rezultatele obtinute in urma
monitorizdrii spatiilor studiate, respectiv relevarea principalelor genuri si specii fungice
identificate aldturi de valorile UFC/m’ de aer obtinute pentru fiecare dintre spatiile studiate.

Valoarea fiecarei intrebdri este datd de exprimarea procentuald a rdspunsurilor
afirmative oferite de catre indivizii chestionati. Raportat la ambele chestionare din totalul de 62
de intrebari utilizate, ponderea raspunsurilor afirmative a fost de peste 40%. Tot 1n aceasta
etapd a fost inregistratd capacitatea unitatilor de racire ale calculatoarelor personale de orice tip
si a altor echipamente, dotate cu sisteme de ventilatie, de a crea turbulente, prin masurarea
vitezelor de moment ale curetilor de aer de la o distantd de 10 si respectiv 20 cm fata de
acestea. Media valorilor inregistrate ale curentilor de aer la 10/20 de cm ditantd de unitatea de
racire a calculatorului personal este de circa 2/1,4 m/s pentru unitdtile tip “desktop” si de
1,5/0,8 m/s pentru cele de tip ,,notebook™. Aceste valori, surprinzator de mari, creaza si mentin
0 migcare continud a maselor de aer in special in “zona personala de risc” a utilizatorului de
calculator personal. Problemele tipice cauzate de incarcarea electrostatica sunt atractia, aderenta
si stocarea prafului deci implicit si a sporilor si fragmentelor fungice. Toate acestea sunt urmate
de aerodispersia constantd a particulelor fungice fiind mentinutd poluarea in spatile respective
la cote cel putin Ingrijoratoare pentru sdnatatea umana dar si animald. Toate aceste afirmatii
sunt sustinute de faptul ca de la nivelul sistemelor de ventilatie ale calculatoarelor s-au
identificat cele mai multe specii si genuri fungice dintr-o gama extrem de variatd i marea
majoritate a acestora nu ar trebui sd se regdseascd pe suprafetele si Tn aerul unui microclimat

sanatos de munca si locuit. Cateva dintre concluziile prezentate in acest capitol sunt; la 30%
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dintre imobilele construite din placi prefabricate de beton armat sau blocuri de beton au fost

constatate condensul si igrasia, caramida rdmanand cel mai recomandat material de constructie;

etangeitatea buna oferitd de ferestrele tip termopan impiedica o bunad ventilare naturala a

locuintelor si conduce la cresterea umiditatii astfel incat mucegaiul este aproape Intotdeauna

prezent mai ales in jurul ferestrelor. Pe parcursul capitolului IX realizdm o conexiune directa
intre gradul de afectare a stdrii de sandtate umane si animale si poluarea fungicd a spatiilor de
munca si locuit. Procedurile experimentale s-au desfasurat sub strictd supraveghere medicala
fiind aprobate de Comisia de etica din cadrul Spitalului de Pneumoftiziologie-Iasi, in cadrul

Departamentelor de Microbiologie — Imunologie si Clinica Medicald din cadrul Facultdtii de

Medicina Veterinara-lasi, in cadrul Cabinetului de Alergologie afiliat Centrului Medical

Copou-lasi, in Clinica si Laboratorul Spitalului de Pneumologie-lasi precum si cu participarea

laboratorul Stani’s Lab. Au fost respectate normele nationale si europene In privinta

standardelor de practica clinicad — “Good clinical practice”. Metodologia a fost elaborata astfel
incat procedurile utilizate sd minimizeze eventualele riscuri §i inconveniente potentiale in ceea
ce priveste participarea la acest studiu. Subiectii au fost evaluati prin; aprecierea functiei
pulmonare-spirometrie, utilizarea unui impactor intranazal pentru recoltarea probelor de aer,

interpretarea valorilor Tnregistrate dupd aplicarea celor doud chestionare, testarea cutanatd a

alergenilor fungici unispecie obtinuti “in house” prin comparatie cu cei din trusa de testare

“Halcis Prick-Test” si aprecierea statusului imunitar prin doua metode diferite, un test

imunocromatografic, de tip “sandwich”, cu exprimare calitativd si semicantitativa, pentru

detectia rapida a IgE totale, rezultatele fiind obtinute in cinci minute si prin realizarea
imunogramelor (IgE, IgA, IgM, IgG) prin chemiluminescenta intr-un laborator de specialitate.

Rezultatele prezentate in acest capitol au la baza interpretarea a opt tipuri de teste dupa
cum urmeaza ;

1. Identificarea principalelor genuri si specii fungice in spatiile studiate prin recoltari de la
nivelul sistemului de rdcire al calculatorului personal, de pe filtrele aparatelor de aer
conditionat sau a echipamentelor medicale si din imediata apropiere a acestora.

2. Date privind ncdcatura si compozitia fungica in spatiile studiate obtinute prin metoda
sedimentarii pasive.

3. Principalele genuri si specii fungice identificate prin culturi, dupd utilizarea RIN
(recoltatorului intranazal) si aprecierea UFC inhalate intr-o ora raportate la 60% din debitul
ventilator de repaos (D.V.R.), timp de 6 ore, respectiv 1,62 m° la femei si 1,94 m’ la barbati.

4. FEV1/FVC : unde FEV1 (volumul expirator maxim intr-o secunda) este exprimat ca procent

din FVC (capacitatea vitald fortata), ofera informatii clinice privind gradul de limitare a
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fluxului de aer. Valorile FEV1 sunt exprimate ca procentaj din FVC. Raportul FEV1/FVC
este cuprins intre 70% si 80% la adultul normal; valori sub 70% indica limitarea fluxului de
aer. Este influentat de varsta, sex, Tnaltime, etnie. La nici unul dintre subiectii examinati nu
au fost inregistrate devieri de la valorile normale.

5. Rezultatele testului rapid IgE — cu inregistrarea doar a valorilor peste limita admisa de 80
Ul/ml ser sau plasma.

6. Analiza imunogramelor efectuate prin chemiluminescenta si evidentierea valorilor - IgE,
IgG, IgA, IgM - deviate de la valorile de referinta, pentru fiecare tip de imunoglobulina.

7. Testarea cutanatd a alergenilor fungici unispecie obtinuti “in house” prin comparatie cu cei
din trusa de testare “Halcis Prick-Test”.

8. Corelarea raspunsurilor afirmative oferite de catre participantii chestionati cu rezultatele
investigatiilor paraclinice.

La testarea cutanatd, cu extractul de Aspergillus niger au reactionat prin aparitia unei
induratii de 3-5 mm cu eritem evident, 15 dintre subiectii testati iar 6 dintre acestia au prezentat
o induratie >5 mm cu eritem persistent. La testarea extractului de Cladosporium herbarum
obtinut in cadrul laboratorului nostru, la 16 indivizi am constatat o induratii de 3-5 mm cu
eritem evident si la 3 dintre acestia o induratie >5 mm cu eritem persistent rezultatele privind
reactivitatea fiind In deplind concordanta cu cele obtinute prin utilizarea extractelor din trusa
“Halcis Prick-Test”. La extractul de Alternaria clamidospora, la 13 subiecti am constatat o
induratie de 3-5 mm cu eritem evident si la 3 dintre acestia o induratie >5 mm cu eritem
persistent in timp ce la aplicarea extractului de Alternaria alternata din trusa “Halcis Prick-
Test” reactivitatea a fost mai redusa — 9 indivizi au prezentat o induratie de 3-5 mm cu eritem
evident. Si in cazul extractelor de Aspergillus versicolor si Stachybotrys chartarum am
constatat induratii de 3-5 mm cu eritem evident la subiectii testati. Au existat patru situatii cand
testarea a fost intrerupta deoarece indivizii testati au avut reactii exagerate manifestate mai intai
prin prurit localizat i apoi generalizat, senzatii de sufocare, dureri de cap, ameteald si uscarea
cavitatii bucale cu sezatie de apdsare in piept. Valorile UFC/m’ de aer obtinute prin metoda
sedimentarii pasive, 1n spatiile de munca si locuit, ale indivizilor ce nu au prezentat valori peste
limitele normale ale imunoglobulinelor s-au incadrat in intervalul 681 — 1415 in timp ce valorile
UFC/m’ de aer in ,,zona personali de risc” din spatiile de provenienta ale indivizilor la care
valorile imunoglobulinelor au fost peste cele de referinta, s-au incadrat in intervalul 629 -
1939. Prin comparatie, numarul particulelor fungice viabile inhalate (UFC), dupa aplicarea
factorului de corectie a fost in intervalul 168 — 277, pentru indivizii cu valori normale ale

imunoglobulinelor si in intervalul 184 — 487 la subiectii ce au prezentat valori peste limitele de
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referintd ale imunoglobulinelor. Extractele de Aspergillus niger, Cladosporium herbarum,
Penicillium spp. si Alternaria alternata, ocupa pozitii de frunte 1n ceea ce priveste gradul de
corelare a reactivitatii cutanate cu poluarea fungica a habitatelor studiate, fiind urmate
indeaproape de Scopulariopsis spp., Stachybotrys chartarum si Rhizopus spp. Doar in doua
cazuri - subiectii 5 si 24, am observat reactivitate cutanatd la o singurd specie fungica din cele
identificate 1n spatiile analizate. Subiectii 1, 3, 6, 7, 11, 13, 14, 16, 17, 23, 25, au reactionat
dermic prin induratii de 3-5 mm cu eritem evident §i de 5 mm cu eritem persistent, la doua
dintre extractele fungice obtinute din speciile si genurile izolate din spatiile in care acestia isi
desfasoara activitatea. S-a apreciat gradul de risc al subiectilor analizati, de a dezvolta o
afectiune respiratorie alergicd sau non-alergica cu etiologie fungica Tn urmatorii ani, luand in
considerare punctajul obtinut la chestionarele anamnetice, numarul particulelor fungice viabile
inhalate i numarul total al speciilor fungice la care acestia au reactionat dermic prin induratii
de 3-5 mm cu eritem evident sau de 5 mm cu eritem persistent precum si valorile crescute ale
imunoglobulinelor. S-a aplicat urmatorul rationament; la numarul particulelor fungice viabile
inhalate, la valorile obtinute de cétre subiecti la chestionarele I si II si la numarul total al
speciilor fungice la care fiecare dintre subiecti a reactionat dermic prin induratii de 3-5 mm cu
eritem evident sau de 5 mm cu eritem persistent, s-au adaugat 10 puncte daca valoarea UFC/m’
de aer a fost de peste 1000, si inca 10 puncte in cazul in care subiectii analizati au prezentat
valori ale imunoglobulinelor peste limitele normale. In 24 din cele 30 de spatii analizate,
valoarea de 1000 UFC/m’ de aer a fost depisita. Fiecare dintre subiectii analizati a obtinut un
puctaj ce a permis incadrarea acestora in trei grupe de risc, notate astfel; GR 1, GR II, GR III,
unde GR I este grupa asimilata unui risc major de a dezvolta o afectiune respiratorie alergica
sau non-alergica cu etiologie fungicd in urmatorii ani $i GIII unui risc minor, daca se mentin
aceleasi coordonate privind poluarea fungicd, particularitatile habituale si conditiile de
microclimat existente in timpul desfasurarii prezentului studiu. Incadrarea subiectilor in aceste
grupe de risc s-a realizat in baza punctajului obtinut dupa insumarea tuturor valorilor conferite
fiecarei etape de examinare astfel; GR III intre 200 - 350 puncte, GR II 350 - 450 puncte si GRI
450 - 600 puncte. In urma analizei rezultatelor in GR I s-au incadrat 13 indivizi, toti prezentand
valori ale Ig peste cele de referintd, in GR II 8 indivizi, din care 7 cu valori ale IgE, IgG peste
limitele de referintda si in GR III 9 indivizi din care doar 3 au prezentat valori ale IgE peste
limita de referinta de 80UI/ml. Numarul de particule fungice viabile, inhalate prin utilizarea
impactorului intranazal, in “zona personald de risc” a utilizatorului de calculator personal a
fost mult diferit fatd de valorile inregistrate de catre aceeasi subiecti intr-o camera lipsita de

orice echipament dotat cu sistem de ventilatie. Sase dintre subiectii examinati au constituit lotul
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martor iar valorile Tnregistrate au fost urmatoarele; subiectul 13, 302 UFC inhalate in “zona
personala de risc”/martor 134 UFC inhalate, subiectul 14, 352 UFC inhalate in “zona
personala de risc”/Martor 92 UFC inhalate, subiectul 15, 369 UFC inhalate in “zona personald
de risc”’/Martor 142 UFC inhalate, subiectul 16, 277 UFC inhalate in “zona personald de
risc”/Martor 159 UFC inhalate, subiectul 17, 394 UFC inhalate in “zona personald de
risc”’/Martor 151 UFC inhalate, subiectul 27, 487 UFC inhalate Tn “zona personala de
risc”’/Martor 109 UFC inhalate. Este evidenta existenta “zonei personale de risc” a utilizatorul
de calculator personal. In toate cele 30 de cazuri dupa testarea cutanati s-a constatat ci cel putin
una dintre speciile fungice la care subiectii au reactionat dermic prin induratii de 3-5 mm cu
eritem evident sau Smm cu eritem persistent a putut fi identificata atat la nivelul grilajelor de
ventilatie ale calculatoarelor personale, de pe filtrele altor echipamente cat si din probele de aer
obtinute prin sedimentare pasivad si prin utilizarea impactoarelor intranazale. Toate rezultatele
obtinute in urma cercetdrilor demonstraza clar conexiunea dintre poluarea fungica a spatiilor,
inhalarea sporilor, a fragmentelor miceliene si riscurile asupra sanatatii umane, fiind relevata
astfel susceptibilitatea indivizilor analizati de a dezvolta o afectiune respiratorie alergica sau
non-alergici cu etiologie fungici in urmatorii ani. In capitolul X “Concluzii finale si
recomandari”’, sunt prezentate succint principalele rezultate ale cercetdrilor din care s-au
desprins o serie de recomandari privind conduita corecta si modalitatile de monitorizare a
gradului de poluare fungica din spatiile inchise. Este esential ca atit sursele cat si cdile de
expunere sa fie determinate corect. Cum dezideratele majore ale cercetarilor au fost centrate pe
imbunatatirea calitatii vietii oamenilor §i animalelor fiind directionate totodatd si spre
dezvoltarea unor noi tehnici/metode de diagnostic micologic, un demers firesc va fi cel de a
prezenta rezultatele acestor cercetdri autoritatilor competente pentru demararea unor initiative
legislative privind stabilirea unor limite de poluare fungica in spatiile de munca si locuit si de
adoptare a unei conduite de diagnostic noi si eficiente destinate prevenirii afectiunilor

segmentului respirator.

12



Ingrid Cezara Apetrei - Teza de Doctorat

ABSTRACT

Early detection of respiratory diseases in humans and animal segment, determining the
prevalence of unknown risk factors or neglected ones until recently and the establishment of a
community health professional or a target group were based on determining the existence of
unexplored associations till now. Individual testing is first time showing the influence of fungal
pollution in working and living spaces, adding for the investigations results a predictive value
for respiratory allergic and non-allergic diseases at humans and animals. Although allergic
sensitization is not a disease itself, it’ s causes deserve to be analyzed and decoded because of
its association with asthma and other diseases, many of them quite serious. Unique
environmental microclimate conditions from the indoor spaces makes it possible for fungal
development, their predominance in the inner atmosphere can be attributed to their capability to
grow in almost any conditions. Among fungal micro-habitate from a living space are: waste
storage containers, food storage areas (including freezer), vinyl wallpaper, decorative plants,
books (anything containing cellulose), windows and close to them , bathroom, air-conditioning
and office equipments, etc.. Observations valid for a microclimate can not be automatically
extrapolated to the other microclimate, due to existence of large variations among the factors
that contributes to the stimulation or maintenance of indoor fungal development. Fungal
diversity in work or living spaces has been much less studied than that outside due to the
existence of technical impediments. In part, we talk about the difficulties in choosing the
location to study and free access to them especially when it comes to private homes or offices
of the commercial companies. Health diagnosing and accounting issues that may arise
consecutive indoor fungal exposure may be of great use in assessing the cause-effect
relationship. Non-allergic effects of fungi on humans and animals are very difficult to prove by
direct evidence that's why any clue has been detected was excessively explored. Central units of
computers are equipped with a ventilation system for cooling components. Ventilation, even at
low levels, contributes to the removal of moisture from a space. Inside equipment fitted with
ventilation systems can be a "database" that includes the most relevant information about

"resident fungi", in a given area at a time. Because fungal adhesion mechanisms (matrix
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glycoprotein) in computer components (motherboard, cooler-fan, etc.) particle crossing through
the ventilation system due to electrical loading of metal or celluloid surfaces is being facilitated
their static sedimentation as accession followed by overheating computers, leading to lower
relative humidity especially in the "personal risk area" of users with negative health impact.

Electrostatic charging is a physical process by which the solids (eg carcasses and parts
of electrical appliances) appear charge, due to mechanical actions such as air friction, vibration,
proximity of metal wires crossed by electrical currents, etc. Typical problems caused by static
charging are the attraction, adhesion and storage of dust so by default are the fungal spores and
fragments. All this will be followed by constant air dispersion of fungal particulate and so
pollution is kept at levels that are at least warring for human and animal health. We intend to
demonstrate the existence of "personal areas of risk" for personal computer users and that the
central computer unit can be considered a "database" that can accumulates and shows the
diversity of fungal species and genera existing at a time in each area considered in the
experimental conditions imposed. Major goal of research was to find a direct connection
between the degree of impairment of health and fungal pollution in the studied spaces, between
the viable airborne fungal elements and inhaled ones, per unit of time by assessing the quantity,
quality and distribution of fungal species identified. Also we will recommend values for "safe"
limit's concerning fungal pollution in work and living spaces. We wish that through this
research of the clinically healthy individuals, young and with immunological competence and
by a comprehensive multiphase screening, to "fill a gap" for understanding of the beginning and
evolution of allergic and non-allergic respiratory diseases. The thesis consists of two distinct
parts. "The current state of knowledge" first part is drawn over 3 chapters comprising 52 pages.
In the first chapter are briefly presented a number of concepts on the fungal biology,
morphology and physiology with a short classification, being reviewed the main features that
are relevant for the aerobiological research conducted. Chapter II presented a number of
elements of both clinical significance and factors that may influence the presence of certain
fungal species and genera in work or living spaces, focusing on ecological factors on inter-
conditionality between microclimate and fungal dynamics. Are presented mechanisms
underlying air dispersion and germination of fungal spores and fragments in indoor
environments. In the second part of this chapter are shown a series of statistics, epidemiology of
allergic and respiratory disorders and distribution of some fungal species in both hospital and in
working and living spaces and are also presented difficulties faced by clinicians in diagnosing
fungal infections. Also still in this chapter are presented in the light of scientific latest concepts

and assumptions in aeromicology, studies designed to facilitate understanding of the occurrence
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of allergies in relation to fungal environmental biology and activities conducted in work and
living spaces. Are presented in chapter three fungal pathogenic mechanisms known to date and
a number of particularities for allergic respiratory disease that develops both in humans and
animals. Part 2 of "own research" is written over 6 chapters covering 173 pages. In Chapter
IV, entitled "The aim and research objectives" are presented in detail the main directions.
Assessment of quantity, quality and fungal genera and species distribution in work and living
spaces, proving the existence of "personal risk zone " for personal computer users and that the
central computer unit can be considered a "database" which accumulates and shows the
diversity of fungal species and genera present at one point in space are just some of the
proposed objectives. Using for the first time in Romania an intranasal air sampler, evaluation of
two new types of questionnaires and assessing the health status of participants in this study,
humans and animals, using serology and skin tests were the means by which we have proposed
to complete the objectives set out above. Evaluation of a new fluorochrome for direct
examination of clinical specimens, obtaining fungal culture extracts for assessing skin reactivity
in allergy tests in humans and animals, observing the hemolytic and acute toxicity effect of
these extracts on the earthworm - Lumbricus Terestris and demonstrate the existence of a new
fungal pathogenicity factor are part of the mycological corollary diagnostic methods and
techniques that have served to achieve all these objectives. In Chapter V it was intended to
achieve four main objectives, assessment of quantity, quality and distribution of fungal genera
and species identified. Were monitored all sources of ventilation and identified the fungal
genera and species being presented the sampling techniques used for each urban area and for all
examined spaces. We isolated and identified major fungal genera and species of work and
living spaces, by taking samples at different distances from the source of ventilation units of
computing power but also from other equipment with similar corporate. They are presented here
techniques used for sampling and basics criteria for fungal identification. Were taken 433
samples by applying several techniques. We sought to cover many destination buildings but the
choice of participants in the study was based on a number of criteria, such as the smallest age,
clinically healthy, using the personal computer minimum of 6 hours daily and having a pet.

Samples were collected from nine urban areas and spaces of Pneumology Hospital,
using sampling techniques adequate to the nature of surfaces and analyzed substrates. In areas
where pets were present, sampling technique was tailored for the study. By gravitational
sedimentation technique for fungal identification at genus and species were collected about 179
samples and examined over 1800 slides from cultures. 189 samples were collected with swab

sampler from the ventilation grid of personal computers being examined over 2000 slides from
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cultures. Were collected around 32 samples by brushing and clipping 0.5 g. of hair of the
animal's body surface and we examined over 350 slides from cultures . We collected 28 bulk
fragments, in particular pieces of furniture and pages of books and we examined more than 100
slides from fungal cultures. Between 20. 11. 2007 - 1. 06. 2008 we collected about 153 samples
from all spaces of Pneumology Hospital - Iasi, and only on this segment to identify fungal
colonies at genus and species level we examined more than 800 slides from cultures. In general
microclimate fungal concentration should have correspondence with the exterior one
concerning the composition of genera identified but in reality it is not so. The investigations
conducted show that the most numerous species and genera were found in indoor spaces at
ventilation grid at the source of the personal computer but also on filters of the air conditioning
and medical equipment, here being identified viable spores, cultivable, from a surprisingly wide
range of fungal genera. Most fungal species isolated can harm employees causing allergic
respiratory diseases or skin diseases. For most samples, identification to species level was done
and when it was not possible at gender. We found that in most cases values registered fall
within the range of 900 - 1700 CFU/m’ air, most values were well above those recommended as
"safety limits". We didn,t found a difference value between spaces where there are pets and
others and in some cases only from the pet were identified some fungal species that were not
found in the air and on the surfaces of living space, thus the presence of pets contribute to the
diversification of resident fungal genera and species. Seasonal correlations can not be achieved
because in the indoor spaces are acting different factors, other than in the external environment.

The results obtained in a relatively closed space can not be extrapolated to another one,
each situation must be treated differently depending on the results of investigations and
laboratory tests after the assessment of the individual’s health. In terms of percentage
prevalence fungal species belonging to the genera Penicillium, Aspergillus, Cladosporium,
Alternaria, Rhizopus and Chaetomium. Of the total aspergillus species isolated more
predominance had Aspergillus fumigatus, Aspergillus flavus, Aspergillus versicolor, Aspergillus
niger. Cladosporium herbarum is the predominant specie in many of the samples examined was
isolated from both surface and from the air-conditioning. Spores of these fungi are known to be
highly allergenic, may cause epithelial, keratitis, onycomycosis, sinusitis or upper air tract
infection. In samples taken from the Hospital a very high proportion had the genera Aspergillus
and Penicillium sometimes even isolated in pure culture. On the fifth floor of the Hospital we
observed the highest count of CFU/m’ of air with values in the range from 1467 to 1572, this
being one of the causes for contamination of the lower floors. In the Pneumology Hospital

wards we counted a very high CFU/m’ of air, which could be explained by uncontrolled access
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of foreign people - visitors, but also by the existence of medical equipment equipped with
ventilation systems and operating parameters which are not respected. In video-endoscopy -
intervention endoscopy CFU/m’ amount of air is 1258, at the fibrobronchoscopy 681 CFU/m’
air and in the perimeter of the preoperative room at 733 CFU/m’ air. At video-endoscopy where
computers and other equipment with corporate air ventilation are present the values recorded of
CFU/m’ of air are very hight. Although Penicillium, Aspergillus, Alternaria and Cladosporium
are the dominant types in most areas studied, other genres which are not ubiquitous even in a
lower concentration may be more aggressive, showing a high degree of pathogenicity and
adaptation to the various substrates. Note the presence in many spaces of gender
Hormonemalteleomorf Sydow polyspora, with implications for pathology etiologic agent of
skin disorders and Stachybotrys, etiologic agent of pulmonary hemosiderosis at children. Over
60% of the identified species are known to be allergenic and with hight levels of toxicity which
entitles us to say that assumptions of future installation of serious respiratory illnesses are
justified. In Chapter VI, we propose a new method of microbiological diagnosis that is based
on the determination of hemolytic ability of fungal species isolated from work and living spaces
and on the results obtained from the acute toxicity test with total fungal extracts obtained in our
laboratory, on the earthworm - Lumbricus terrestris. The main objectives were, observing the
toxic and hemolytic ability of fungal species identified, obtaining extracts from fungal culture
and not least testing for the first time the effect of hemolytic and toxic fungal extracts on the
earthworm-Lumbricus terrestris. In this chapter we present the technique used to obtain extracts
from a single species of the total fungal culture, which served for compared skin test with
allergen from kits "Halcis Prick-Test". For the first time in Romania is a study of analysis and
assessment of hemolytic ability of fungi, using for this purpose species and genera isolated
from occupied work and living spaces as follows, Aspergillus niger, Cladosporium herbarum,
Trichoderma viride, Alternaria chlamydospora, Stachybotrys chartarum, Acremonium spp,
Conidiobolus spp Chrysosporium spp, Penicillium spp, Penicillium commune, Aspergillus
ochraceus, Scopulariopsis spp, Penicillium italicum, Chaetomium spp Penicillium crustosum,
Aspergillus spp, Aspergillus versicolor. For all three incubation temperatures that we tested to
observe the ability of fungi to produce haemolysis on agar-sheep blood, the most effective
proved to be the 27°C. At this incubation temperature 11 fungal species tested produced
complete haemolysis while at the 25°C were nine and at 370C only eight. So temperature plays
an important role in potentiality of hemolytic fungal ability. Results recorded after 14 days on
control reveals that 35% of the species tested produce complete haemolysis and 23% produced

incomplete haemolysis, regardless of temperature we used. Differently, depending on control
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temperature, after 14 days we observed that 54% of the species tested are producing complete
haemolysis, 39% incomplete haemolysis and 7% shows no haemolytic activity only at certain
temperatures. It is clear that temperature may indirectly influence the haemolytic ability of
fungi by restricting their development. By comparison with the bacterial hemolysis fungal
hemolysis is slower and can be observed as early as three days on control. Reported to the
composition of the basic medium we observed that on PDA medium, 10 species tested showed
haemolysis, 9 on Merck medium and 8 on C.G.A. medium. So PDA medium showed the best
base composition. In terms of speed for occurrence of fungal haemolysis can see that,
Stachybotrys chartarum produces an medium clarification consuming erythrocytes after only
three days and Alternaria chlamydospora after five days of development of colonies which
indicates a highly level of pathogenicity of the two species. Complete fungal haemolysis is
slow, can be observed at 5-14 days, for Aspergillus versicolor, Scopulariopsis spp, Penicillium
italicum, Acremonium spp and Aspergillus niger species and is influenced by both incubation
temperature and medium composition but is very important in terms of long term effects on the
living organisms. We believe that incomplete hemolysis occurs as a consequence of the released
products of metabolism from fungi in culture medium. Stachybotrys chartarum, Aspergillus
niger, Aspergillus versicolor, Rhizopus stolonifer, Cladosporium herbarum, Alternaria
chlamydospora, Aspergillus ochraceus, Scopulariopsis spp, Trichoderma viride are fungal
species whose extracts were obtained in the laboratory, and were selected for inoculation in the
heart node region in Lumbricus terrestris. In the course of the experiment we observed that the
extracts of Rhizopus stolonifer, Cladosporium herbarum, Alternaria chlamydospora,
Scopulariopsis spp, Trichoderma viride, did not affect the earthworms all duration of the
experiment, while extracts of Stachybotrys chartarum and Aspergillus ochraceus showed the
most rapid effect of acute toxicity on earthworms. Lumbricus terrestris earthworm-testing has
proved a successful experimental model, earthworms may be markers for assessing the in vivo
toxicity of total fungal extracts. Chapter VII is intended as the previous for the development of
new mycological diagnosis technique. We obtained and evaluated a new fluorochrome for the
rapid detection of fungal elements in clinical specimens. Congo red can be used as a
nonspecific fluorochrome for direct examination and early detection of fungal elements in
clinical specimens in native preparations or paraffin embedded ones. Is a much cheaper
alternative compared to "Calcofluor white" - the fluorochrome in use worlwide. Congo red can
be used on any type of clinical specimens including those already prepared by histological
techniques (parafinare), is at least ten times cheaper than "Calcofluor white, is stable, can be

stored up to 8 months at refrigeration temperature, can be used with a pH value between 5-7
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and is not affected by light. This fluorochrome is easily prepared with a cost effective extremely
low and formalin and glutaraldehyde, included in the composition are known as fungicide those
significantly reducing the risks of examiner exposure during the work. Are presented six case
studies in humans and animals that illustrate and demonstrate that by fluorochrome examination
we can not be disturbed by bacterial contamination being created a clear demarcation and a
clear picture of what fungal presence in clinical specimens represents. In Chapter VIII, entitled
"Increasing predictability for human respiratory diseases with fungal etiology by evaluating the
two types of questionnaires" were evaluated and interpreted results for the 30 subjects that
answered at the questions posed in the two types of questionnaires. All survey participants were
informed about the risks posed by this experiment being made available to all data necessary
for a decision well aware. Both questionnaires and "informed consent" were consulted and
signed by all participants in this study. Subjects were selected for this final assessment in the
following criteria, aged 18-55 years, and both sexes, without respiratory disease four weeks
before the laboratory assessments or during their deployment; personal computer users at least 6
hours daily, have been favorite subjects holding pet owners of dogs or/and cats, healthy, no
serious medical problems or obvious, both smokers and non-smoking and previously diagnosed
as being allergic subjects only to, dust mites, pollen or food. Pregnancy status of women was
the reason for their exclusion from the study. Questionnaires - for apreciate the health status and
the technica onel, were completed by 30 of the participants in this study, fifteen of them holding
pets. Also the 30 human participants have gone through all stages of the study and answered it,s
requests. Questionnaire "I" contains 49 questions and the technical questionnaire "II" includes
36 questions and only thirteen of that have been applied for their statistical value, being relevant
for interpretation of the results. Expected responses for both surveys were four types, "Yes",
"No", "Do not know" and "Comments". For recording physical microclimate factors we used a
portable precision instrument Kestrel 3500, and of all available parameters, given considering
that research has been conducted over the past 3 years we considered for the interpretation of
the results only temperature, wind speed and relative humidity in the spaces studied during the
time determination. Positive responses from the two surveys are expressed as a percentage and
the values obtained represent the score awarded to each of the participants interviewed. Sum
values from the two questionnaires for each of the participants, will be the final amount that
will be correlated both with the results of laboratory investigations and the results obtained by
revealing the fungal genera and species isolated and with concentration values obtained from
CFU/m’ of air in all spaces. The value of each question is given by expressing the percentage of

positive responses given by the individuals interviewed. Reported in both questionnaires of the
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total of 62 questions used for the 30 subjects share of positive responses was over 40%. Was
registered the unit cooling fan capacity of personal computers and any other equipment,
equipped with ventilation systems to create turbulence, by measuring velocities of the air from
a distance of 10 and 20 cm from them. Average of values at 10/20 cm distance of the personal
computer cooling unit is about 2/1,4 m/s for desktop units and 1.5/0.8 m/s for the notebooks.

These values, surprisingly hight, create and maintain a continuous movement of air
masses especially in the "personal risk zone" of personal computer user. Electrostatic charging
is a physical process by which the solids (eg carcasses and parts of electrical appliances) appear
charge, due to mechanical actions such as air friction, vibration, proximity of metal wires
crossed by electrical currents, etc. Typical problems caused by static charging are the attraction,
adhesion and storage of dust so default and fungal spores and fragments. These are followed by
constant air dispersion of fungal particulate so pollution is kept at threat levels for human and
animal health. All these allegations are supported by the fact that at the ventilation systems of
the computers were identified most fungal species and genera of an extremely wide range and
most of them should not be recovered from indoor spaces, from the air of a healthy working and
living microclimate. Some of the findings presented in this chapter are; in 30% of buildings
constructed of prefabricated reinforced concrete slabs and concrete blocks were found
condensation and damp, brick remains the recommended construction material, the tightness of
the windows prevent a good natural ventilation of housing and increase the humidity so that the
mold is always especially around windows. During Chapter IX we are trying to make a direct
connection between the degree of fungal pollution in work and living spaces and the harm that
can be produce to human and animal health. Experimental procedures were conducted under
strict medical supervision and approved by the Ethics Committee of the Pneumology Hospital,
in the Departments of Microbiology - Immunology of the Faculty of Veterinary Medicine Iassy,
in the Allergy Center Affiliate at Central Medical offices from Copou-lassy, in the Clinic and
Laboratory of Pneumology Hospital-lassy and involving laboratory Stan's Lab. Have been met
national and European rules on standards of clinical practice - "Good Clinical Practice. The
methodology was developed so that the procedures used to minimize possible risks and
potential disadvantages in terms of participation in this study. Subjects were evaluated by;
assessing lung function-spirometry, use of impact intranasal air samples, the sum of values after
application of the two questionnaires, unispecie fungal skin test allergens produced in-house
compared with those from test kit "Halcis Prick-Test" and assessing the immune status by two
different methods, a test chromatographic, with qualitative and semi-quantitative expression,

for rapid detection of total IgE with results obtained in five minutes and making immunograme
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(IgE, IgA, IgM, IgG) by chemiluminescence method with an automatic analyzer. The results

presented are based on the interpretation of the eight types of tests as follows;

1. Identifying key fungal genera and species in areas studied by sampling from the cooling fan
system of the personal computer and its surroundings.

2. Data on fungal composition and charge obtained by sedimentation method.

3. The main fungal genera and species identified by culture, by use of RIN (intranasal sampler)
and assessment of CFU inhaled in one hours reported for 60% of respiratory flow at rest
(DVR) for 1.62 m3 for women and 1,94 m3 for men. during 6 hours of the experiment.

4. FEV1/FVC: where FEV1 (maximum expiratory volume in one second) is expressed as a
percentage of FVC (forced vital capacity), provides clinical information on the degree of
airflow limitation. FEV1 values are expressed as percentage of FVC. FEV1/FVC ratio is
between 70% and 80% in normal adults, values below 70% indicates airflow limitation. Is
influenced by age, sex, height, ethnicity. At the subjects examined were not recorded
deviations from normal values.

5. IgE rapid test results - beyond permissible levels of 80 IU/ml serum or plasma.

6. Imunograme analysis performed by chemiluminescence and highlighting values - IgE, 1gG,
IgA, IgM - deviated from acceptable limits.

7. Fungal skin test with allergens produced in-house compared with those of test kit "Halcis
Prick-Test".

8. Correlation between positive responses given by those asked for all questions with the results
of laboratory investigations.

At the skin test with extract of Aspergillus niger 15 test subjects reacted by the
appearance of an endurance well about 3-5 mm with erythema and 6 of them had an
endurance> 5 mm with persistent erythema. In testing of Cladosporium herbarum extract
obtained in our laboratory, 16 individuals have showed a 3-5 mm well with erythema and 3 of
them an induration> 5 mm with persistent erythema the results being fully consistent with
those obtained by using the extracts from the kit "Halcis Prick-Test". The extract of Alternaria
clamidospora on 13 subjects found an induration of 3-5 mm with erythema and 3 of them
showed an induration> 5 mm with persistent erythema while the application of Alternaria
alternata extract kits "Halcis Prick-Test "reactivity was less - 9 individuals had an induration of
3-5 mm with erythema. The extracts of Aspergillus versicolor and Stachybotrys chartarum
produced a well of 3-5 mm with erythema at tested subjects. There were four cases where
testing was stopped because the individuals tested were overreactions first manifested by

localized iritations and then generalized, feeling of suffocation, headache, dizziness and dry
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mouth with tightness in the chest. Air CFU/m’ values obtained by passive sedimentation
method, in work and living spaces, where the individuals had not above the normal values of
immunoglobulins were within the range from 681 to 1415 while the values of air CFU/m’ in
"personal risk zone" of origin spaces while individuals with immunoglobulin values exceeded
the normal range, were within the range from 629 to 1939. By comparison, the number of
viable fungal particles inhaled (CFU), after applying the correction factor was within the range
from 168 to 277, for individuals with normal levels of immunoglobulins and the range from 184
to 487 subjects who presented values above the normal range of immunoglobulins. Extracts of
Aspergillus niger, Cladosporium herbarum, Penicillium spp. and Alternaria alternata, are in
leading positions in the degree of correlation of skin reactivity to fungal pollution in studied
spaces, followed closely by Scopulariopsis spp. Rhizopus sp.p and Stachybotrys chartarum.

Only in two cases - Subjects 5 and 24, we observed skin reactivity to one of the fungal
species identified in the areas examined. Subjects 1, 3, 6, 7, 11, 13, 14.16, 17, 23, 25, responded
by skin endurances of 3-5 mm with erythema and 5 mm with persistent erythema at least at two
of the fungal extracts obtained from fungal pecies isolated from their living and working
spaces. Was appreciated the degree of risk of subjects analyzed, to develop an allergic
respiratory disease or non-allergic fungal disease in the coming years, taking into account the
score obtained from questionnaires, the number of viable fungal particles inhaled, the total
number of fungal species in which they reacted at skin tests by at least 3-5 mm endurance with
erythema and elevated immunoglobulin values. The following reasoning was applied, the
number of viable fungal particles inhaled, the values obtained by the subjects to the
questionaires I and II and the total number of fungal species in which each of the subjects
responded by skin endurances of 3-5 mm with erythema, adding 10 points for the CFU/m’ if
value was over 1000, and another 10 points when the subjects analyzed had values above the
normal limits of immunoglobulins. In 24 of the 30 areas examined, the 1000 CFU/m3 air has
been exceeded. Each of the subjects received a score allowed their classification into three risk
groups, as noted, RG I, RG II, RG III, where RG I is treated as a major risk group to develop an
allergic or non - allergic respiratory disease with fungal etiology in the coming years and RG III
a minor risk, if it maintained the same coordinates on fungal pollution, habitual features and
microclimate conditions existing during the present study. Engagement in these risk groups was
done under the score obtained by subjects after adding all the values above, RG III between 200
- 350, RG 1II, 350 to 450 and RG I 450 to 600 points. Following analysis the RG I have
employed 13 individuals, all showing values above the reference of Ig in RG 1II, 8 of which 7

subjects showing the values of IgE, IgG above reference limits and in RG III, 9 of which 3
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subjects shows values above the reference IgE 80UI/ml. It was established a control group
composed of six participants. Values on the number of viable fungal particles inhaled by using
intranasal impaction, in the "personal risk zone" of personal computer user defined as the space
of about 3m3 where he acts were much different from the values recorded by the same subjects
in a room without computers or any other device equipped with a ventilation system that can
create turbulence of the air masses. Six of the subjects examined were subjected to this kind of
determination as follows; Subject 13, 302 CFU in the "personal risk"/control 134 CFU, Subject
14, 352 CFU in the "personal risk"/ control 92 CFU, Subject 15, 369 CFU in the "personal risk"
/control 142 CFU, Subject 16, 277 CFU in the "personal risk"/control 159 CFU, Subject 17,
394 CFU in the "personal risk"/control 151 CFU, Subject 27, 487 CFU in the "personal risk"/
control 109 CFU. Clearly we prove the existence of "personal zone of risk" for personal
computer user.In all 30 cases after skin testing, was found that at least one fungal species in
which subjects responded by skin reactions, could be identified both at the ventilation sistem of
personal computers or other equipment and from the filters of intranasal air samples and from
samples obtained by passive sedimentation. All the results of research clearly demonstrates the
connection between fungal pollution of space and inhalation of spores and fragments as risks to
human health, individuals being susceptibility to develop an allergic or non-allergic respiratory
disease with fungal etiology in the coming years. In Chapter X "Final conclusions and
recommendations, are summarized the main results of research from which are separated a
series of recommendations on the proper conduct of monitoring the degree of fungal pollution
in indoor spaces. It is essential that both sources and routes of exposure could be determined
correctly. The major goals of the research was focused on improving the quality of human and
animal life and also being directed at developing new techniques/methods for mycological
diagnosis and a natural approach to this will be that the results of this research will be presented
at competent authorities as a legislative initiatives for establishing safe limits concerning fungal
pollution in working and living spaces and adopting a new effective diagnostic methodts for the

prevention of the respiratory segment diseases.
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