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Leucoza enzooticd bovind (LEB) este o boala infectioasd cronica a bovinelor, cauzata de
virusul leucozei bovine (VLB), care determind o infectie persistenta, localizata in special la
nivelul limfocitelor B. Infectia se mentine pe tot parcursul vietii animalului, iar evolutia bolii
este adesea asimptomatica in stadiile incipiente, ceea ce face diagnosticarea precoce esentiala.
Impactul economic al leucozei enzootice bovine este semnificativ, afectind productia de lapte
si carne si generand costuri mari pentru testarea periodica, izolarea si carantinarea animalelor
infectate. In plus, sacrificarea animalelor pozitive din punct de vedere al infectiei cu VLB
contribuie la pierderi economice suplimentare. De asemenea, aceastd boald poate avea
implicatii asupra sanatatii publice si bundstarii animalelor, motiv pentru care controlul si
prevenirea sa sunt esentiale. in prezent, nu exista un vaccin disponibil pentru leucoza enzootica
bovina, iar tratamentele specifice pentru infectia cu VLB sunt ineficiente, ceea ce face ca
masurile de preventie sd fie vitale. Acestea includ implementarea unor programe stricte de
monitorizare a efectivelor de bovine, izolare a animalelor pozitive si eradicarea infectiei prin
sacrificarea animalelor infectate.

Diagnosticul precoce al infectiei este posibil doar prin utilizarea testelor de laborator,
cum ar fi ELISA (Enzyme-Linked Immunosorbent Assay), care detecteaza prezenta
anticorpilor specifici sau PCR (Polymerase Chain Reaction), care identificd materialul
genetic al virusului. Aceste teste sunt esentiale pentru confirmarea infectiei si pentru
stabilirea unui plan de control eficient al bolii. Din punct de vedere legislativ, Uniunea
Europeana impune reglementari stricte pentru monitorizarea si controlul leucozei enzootice
bovine.

In Romania, Programul National de Control al Leucozei Enzootice Bovine include
masuri obligatorii de testare periodica a bovinelor, monitorizarea si identificarea rapida a
animalelor infectate, precum si eliminarea acestora din efectivele de animale pentru a
preveni raspandirea bolii. Aceste reglementari sunt esentiale pentru limitarea impactului
economic si pentru protectia sanatatii publice.

I. Stadiul actual al cunoasterii
Aceasta parte a tezei se extinde pe 39 de pagini (30% din teza) si este structurata in sase
capitole, dupa cum urmeaza:



Capitolul 1. Date actuale privind etiologia, raspandirea si importanta economica a
leucozei enzootice bovine

Din punct de vedere taxonomic, virusul leucozei bovine face parte din genul
Deltaretrovirus, familia Retroviridae si ordinul Ortevirales. Virusul provoacda o infectie
persistentd, cu evolutie asimptomaticd in majoritatea cazurilor, dar care poate duce, in
etapele avansate, la dezvoltarea unor tumori limfoide sau alte manifestari clinice severe.
VLB are un mecanism de infectie lent, iar animalele infectate devin purtatoare ale virusului
pe toatd durata vietii, fird a prezenta simptome clinice pana in stadiile finale ale bolii.
Leucoza este o boald cu o distributie geografica larga, afectand toate continentele si avand
un impact semnificativ asupra productiei de lapte si carne. Prevalenta bolii variaza
considerabil in functie de regiune si de masurile de control adoptate. in Europa si America
de Nord, prevalenta leucozei enzootice bovine este de obicei intre 1 si 5%, in timp ce in
America de Sud si Africa, prevalenta poate ajunge pani la 20%. In Romania, leucoza
enzootica bovind a fost semnalatad pentru prima data in anul 1954. Totusi, numarul cazurilor
a cunoscut o crestere alarmantd intre anii 2001 si 2003, ceea ce a atras atentia autoritdtilor
sanitar-veterinare si a provocat implementarea unor masuri de control mai stricte.

Leucoza enzootica bovina genereaza pierderi economice semnificative pentru sectorul de
crestere a bovinelor. Aceste pierderi se datoreazd mai multor factori, inclusiv scaderea
productiei de lapte, reducerea productivitatii animalelor infectate, sacrificarea prematura a
acestora si costurile suplimentare asociate cu testarea, carantinarea si controlul bolii.
Uniunea Europeand si alte organizatii internationale de sdnatate animald au impus
reglementdri stricte pentru controlul leucozei enzootice bovine, care includ programe
nationale de testare si masuri de prevenire a raspandirii bolii. De asemenea, monitorizarea
continud a focarelor si implementarea unor masuri de carantind sunt esentiale pentru
limitarea raspandirii infectiei.

In concluzie, leucoza enzootici bovini reprezinti o problema majori de sinitate animala
si de economie agricola, iar masurile eficiente de prevenire si control sunt necesare pentru a
minimiza impactul acestei boli asupra productiei de bovine si asupra economiilor nationale.

Capitoul 2. Epidemiologia si patogeneza infectiei produse de virusul leucozei enzootice
bovine

In mod natural, speciile receptive la infectia cu virusul leucozei enzootice bovine (VLB)
sunt bovinele si bubalinele, indiferent de varstd. Cu toate acestea, incidenta bolii este mai
crescuta la bovinele aflate 1n perioada de varf a productiei, in special in grupa de varsta 5-7
ani.

Virusul are o raspandire lentd in cadrul efectivelor, cu o perioada de incubatie lunga, de
4-5 ani, ceea ce face ca detectarea si controlul infectiei sa fie dificile. Sursele principale de
infectie sunt reprezentate de animalele bolnave, care pot transmite virusul atat orizontal (de
la animal la animal), cat si vertical (de la mama la fat). Transmiterea orizontala este cea mai
frecventa si are loc prin contact direct sau indirect, prin intermediul obiectelor contaminate
(ace, echipamente medicale) ori procedurilor chirurgicale sau obstetricale efectuate fard
respectarea normelor de igiend veterinara.



Capitolul 3. Simptomatologia si modificirile anatomo-patologice in leucoza enzootica
bovina

Evolutia infectiei cu VLB la bovine este multistadiald si poate fi impartita in trei etape:
Stadiul de infectie subclinicd, apare la aproximativ 70% dintre animalele infectate, care sunt
pozitive la testele serologice, dar nu prezintd semne clinice vizibile; in aceastid faza,
animalele reprezinta principala sursda de infectie in efectiv; Stadiul de limfocitoza
persistentd, se manifestd la aproximativ 30% dintre bovinele infectate si se caracterizeaza
printr-o crestere persistentd a numarului de limfocite in sangele periferic, fara alte semne
clinice evidente, dar cu risc crescut de progresie spre forma tumorald; Stadiul tumoral
(limfosarcom), este cel mai grav si afecteaza intre 5% si 10% dintre animalele infectate; in
aceasta faza, se dezvoltd tumori maligne la nivelul tesutului limfoid si in diverse organe
(inima, stomac, ficat, rinichi, splina etc.).

Din punct de vedere morfopatologic, in stadiile avansate se observa proliferari
neoplazice masive ale tesutului hematopoietic malign, cu marirea considerabild a
ganglionilor limfatici si infiltrarea organelor interne, afectdnd functionalitatea acestora.

Capitolul 4. Restructuriri imunologice induse de virusul leucozei enzootice bovine

Virusul leucozei enzootice bovine (VLB) induce modificari semnificative in sistemul
imun al animalelor infectate, afectand in special limfocitele B, care exprima imunoglobulina
M (IgM) de membrana, acestea reprezentand principala tintd celulara a virusului. Pe langa
limfocitele B, cercetdrile au evidentiat si implicarea altor tipuri de celule imunocompetente,
precum limfocitele T, monocitele, precum si modularea productiei de citokine si a expresiei
receptorilor de suprafatd. Printre moleculele afectate se numara receptorul interleukinei 2
(IL-2R/CD25), precum si molecule ale complexului major de histocompatibilitate (CMH) de
clasa a II-a sau proteine inrudite.

Raspunsul imun umoral post-infectios se declanseaza intr-un interval de 3 pand la 16
sdptdmani, fiind marcat de aparitia anticorpilor specifici impotriva proteinelor virale majore,
cum ar fi gp51 (glicoproteind de suprafatd) si p24 (proteina internd a capsidei). Nivelul
titrurilor de anticorpi variaza in functie de Incarcatura provirald. Astfe, titrurile scazute de
anticorpi anti-gp51 si anti-p24 sunt corelate cu o replicare virala redusa si o Incarcatura
provirald mica iar titrurile ridicate sugereaza o replicare intensa a virusului si o activitate
infectioasa crescuta.

Aceste disfunctii imune joaca un rol important in persistenta infectiei, dar si in evolutia
bolii spre stadii avansate, precum limfocitoza persistentd sau limfosarcomul. intelegerea
acestor mecanisme este esentiald pentru elaborarea strategiilor de monitorizare si interventie
imunologica in cadrul programelor de control al bolii.

Capitolul 5. Metode de diagnostic in leucoza enzootica bovina

Leucoza enzootica bovind (LEB) este o boald cu o evolutie lentd si, in majoritatea
cazurilor, asimptomaticd, ceea ce face ca diagnosticul de certitudine sa se bazeze exclusiv pe
examindrile de laborator. Cele mai frecvent utilizate teste in practica diagnostica sunt cele
serologice, care permit identificarea anticorpilor specifici, produsi in urma infectiei cu
virusul leucozei bovine (VLB). Printre acestea se numara: testul de imunodifuzie in gel de
agar (AGID) — considerat metodd de referintd de catre OIE pentru confirmarea infectiei;
testul ELISA (Enzyme-Linked Immunosorbent Assay) — folosit pentru screening datorita



sensibilitatii si specificititii ridicate; reactia de fixare a complementului; testul de
neutralizare virald si imunofluorescenta.

Pentru confirmarea prezentei virusului sau in cazurile in care testele serologice ofera
rezultate incerte, se pot utiliza metodele de biologie moleculara, dintre care mentionaim PCR
(Reactia de polimerizare in lant) — pentru detectarea materialului genetic viral, microscopia
electronica — folosita mai ales in studii de cercetare si confirmari avansate si examenele
imunocitologice si hematologice — utile pentru evaluarea raspunsului imun si a modificarilor
limfocitare. Conform Organizatiei Mondiale pentru Sénatatea Animalelor (OIE), testele
AGID si ELISA sunt metodele oficiale acceptate pentru diagnosticarea LEB. In Romania,
supravegherea activa a bolii se realizeaza atat in exploatatiile comerciale, cat si in cele
nonprofesionale si consta in testarea anuald a tuturor bovinelor si bubalinelor cu varsta de
peste 24 luni, utilizand testul ELISA, iar in cazul unui rezultat pozitiv, confirmarea se face
prin testul de imunodifuzie in gel de agar (AGID).

Testarea prin metoda PCR este indicatd In urmatoarele situatii: la vitei tineri, care pot
avea anticorpi colostrali, interferand cu testele serologice, in cazuri de limfosarcom, pentru
diferentierea intre formele sporadice si cele infectioase, pentru detectarea precoce a infectiei,
inainte de aparitia anticorpilor, in situatiile neclare sau rezultate slab pozitive la testele
serologice, precum si pentru verificarea tesuturilor suspecte in cadrul inspectiilor post-
mortem in abatoare. Implementarea riguroasd a acestor metode este esentiald pentru
controlul eficient al bolii, reducerea pierderilor economice si protejarea sanatatii animalelor.

Capitolul 6. Masuri de supraveghere, profilaxie si control in leucoza enzootica bovina

Leucoza enzootica bovina (LEB) este o boala cu o prevalentd semnificativa la nivel
global, desi multe tari europene au implementat programe eficiente de eradicare. in ciuda
acestor eforturi, prevalenta leucozei enzootice bovine rdmane ridicata, iar lipsa unui vaccin
eficient face ca depistarea timpurie si diagnosticarea corecta sia fie esentiale pentru
prevenirea raspandirii si diminuarea pierderilor economice.

In majoritatea tarilor, strategiile de control al leucozei enzootice bovine sunt bazate pe
testarea serologica periodica a efectivelor de bovine, pentru identificarea animalelor
infectate. Testele serologice cele mai utilizate includ testul ELISA si testul de imunodifuzie
in gel de agar (AGID), care ajuta la diagnosticarea infectiilor cu virusul leucozei bovine
(VLB).In Romania, masurile de supraveghere sunt reglementate printr-un program national
obligatoriu, care impune testarea anuald a tuturor bovinelor si bubalinelor de peste 24 de
luni, indiferent de statutul lor sanitar. Dacd un animal este diagnosticat pozitiv, acesta
trebuie sacrificat si eliminat din efectiv, iar restul animalelor sunt retestate la intervale de 30
si 60 de zile.

Eradicarea leucozei enzootice bovine presupune un proces riguros, care include
urmatoarele etape: identificarea animalelor infectate, sacrificarea animalelor positive,
retestarea periodic, colaborarea intre autoritdtile veterinare, crescatori si institutiile
administrative. In absenta unui vaccin eficient, masurile profilactice sunt esentiale pentru
prevenirea raspandirii bolii si includ: izolarea tuturor nou-introduse intr-o ferma, controlul
miscirilor de animale, controlul obiectelor si echipamentelor utilizate in ferma. in concluzie,
eradicarea leucozei enzootice bovine este un proces complex care necesitd eforturi
coordonate, monitorizare continud si implementarea unor masuri stricte de control si
preventie.



I1. Cercetarile proprii

Aceasta parte se extinde pe 89 de pagini (70% din tezd) si include patru capitole mari, la
care se adaugd concluziile generale si elementele de originalitate.

Capitolul 7. Cercetari privind evolutia leucozei enzootice bovine in doud judete din
centrul Romainiei.
Obiectivele studiului

Scopul principal al cercetarii a constat in stabilirea evolutiei, raspandirii, incidentei si
prevalentei virusului leucozei enzootice bovine in doud judete din centrul Romaniei, in
perioada 2019-2024. De asemenea, au fost evaluate comparativ rezultatele obtinute prin
doua teste serologice, ELISA si testul de imunodifuzie in gel de agar (AGID), pe probe de
sange recoltate in cadrul programelor strategice pentru detectarea precoce a bolii.

Materiale si metode

Pentru efectuarea cercetarilor din cadrul prezentei teze de doctorat, au fost recoltate
probe de sdnge de la 434.209 bovine din doud judete din centrul Roméniei, majoritatea
provenind din exploatatii nonprofesionale, urmate de unitati tip PFA si un numar mai mic
din ferme, pe parcursul celor sase ani de studiu. in prima etapa, probele au fost analizate prin
tehnica imunoenzimaticd (ELISA de competitie/blocare), in pool-uri de cite 10 probe.
Testele imunoenzimatice se bazeazd pe evidentierea reactiei antigen-anticorp cu ajutorul
reagentilor marcati cu enzime. In cazul in care un pool a reactionat pozitiv, cele 10 probe au
fost analizate separat. Pentru probele pozitive la testul imunoenzimatic ELISA, confirmarea
a fost realizata prin testul de imunodifuzie in gel de agar, un test care pune in evidentd
anticorpii seroprecipitanti de la animalele infectate.

Rezultate si discutii

In primul, din cele doua judete, in perioada 2019-2024, au fost recoltate si testate
257.468 de probe, din care 135 au reactionat pozitiv la ELISA (0.052), iar 29 dintre acestea au
fost confirmate prin testul de imunodifuzie in gel de agar (0.011%). In cel de-al doilea judet, in
aceeasi perioada, au fost recoltate si testate 176.761 de probe, din care 40 au fost pozitive la testul
imunoenzimatic, iar 17 animale au fost confirmate prin testul de imunodifuzie in gel de agar.

Din ambele judete, cele mai multe cazuri provin din exploatatii nonprofesionale,
respectiv 25 de cazuri, urmate de ferme cu 17 cazuri, iar in unitdtile tip PFA au fost
inregistrate doar 4 cazuri. Din cele 14 cazuri pozitive aparute in primul judet, 11 cazuri au
provenit din aceeasi ferma, in anul 2021, ceea ce sugereaza faptul ca boala a evoluat in
focar, contaminand mai multe animale din acelasi loc. In functie de varsta, s-a constatat o
incidentd mai mare a bolii la bovinele cu varsta cuprinsa intre 4-8 ani, cu un total de 34 de
bovine pozitive. De asemenea, s-au inregistrat 6 cazuri la categoria de varstd 0-3 ani, 5
cazuri la categoria de vérstd 9-12 ani, si doar un singur caz la animalele de peste 12 ani. in
ceea ce priveste sexul, toate cazurile pozitive au fost inregistrate la femele.

Capitolul 8. Cercetari hematologice si histopatologice in leucoza enzootica bovina
Obiectivele studiului
Scopul principal al studiului a fost de a evidentia modificarile hematologice si
biochimice, asociate leucozei enzootice bovine, la animalele contaminate cu virusul leucozei
bovine (VLB+), comparativ cu un lot de animale sinitoase (VLB-). In acest capitol au fost
evaluate prin examene hematologice si biochimice un numar semnificativ de bovine VLB(+)



si VLB(-), din focare cu leucoza enzooticd bovind declarate si a avut ca scop stabilirea
diferentelor dintre bovinele VLB(+) si VLB(-) privind evolutia principalilor parametri
hematologici si biochimici.

Materiale si metode

In scopul stabilirii modificarilor hematologice si biochimice asociate leucozei enzootice
bovine, au fost analizate 60 de probe biologice, recoltate de la 30 de bovine. Din cele 30 de
probe de sange recoltate, 20 provin de la animale VLB(+) (infectate cu virusul leucozei
bovine) si 10 de la animale VLB(-) (neinfectate). Pentru analiza hematologica, au fost
determinati urmatorii parametrii: numarul de celule rosii (RBC), hematocritul (Ht),
concentratia hemoglobinei (Hb), volumul eritrocitar mediu (VEM), hemoglobina eritrocitara
medie (HEM), concentratia eritrocitarda medie (CHEM), coeficientul de variatie a
dimensiunii eritrocitelor (RDW), numarul total de celule sanguine albe (WBC), volumul
plachetar mediu (MPV), inclusiv procentul de limfocite, monocite, neutrofile, eozinofile si
bazofile. Probele de sange au fost recoltate in vacutainere cu EDTA, iar determindrile au
fost realizate cu ajutorul analizatorului hematologic veterinar ProCyte Dx IDEXX.

La examenul biochimic, au fost determinate urmatoarele componente: concentratia
globulinelor, proteinele totale si albuminele serice Probele pentru analiza biochimica au fost
recoltate in vacutainere fard anticoagulat, iar determinarea s-a realizat prin
spectrofotometrie.

Rezultate si discutii

In urma analizei probelor biologice de la bovinele VLB(+), majoritatea acestora au fost
surprinse intr-un stadiu incipient al bolii, fard modificari clinice si hematologice
semnificative, ceea ce subliniaza natura asimptomatica a leucozei enzootice bovine in
primele etape ale infectiei.

La analiza rezultatelor hematologice, s-a observat o diferentd semnificativa a numarului
total de leucocite, intre bovinele VLB(+) adulte si cele tinere, acesta fiind mai crescut la
animalele adulte. Acest fapt sugereazad ca bovinele adulte pot fi incadrate in categoria
purtatoarelor de virus, farda a manifesta modificari hematologice notabile, iar numarul
crescut al leucocitelor poate reprezenta un indicator important in diagnosticul bolii, in
special in stadiile incipiente.

In ceea ce priveste ceilalti parametri hematologici, precum volumul eritrocitar mediu
(VEM), numarul total de leucocite (WBC) si volumul plachetar mediu (MPV), au fost
observate modificari semnificative, ceea ce sugereaza influenta virusului asupra acestor
parametri. Aceste modificari indica necesitatea efectuarii unor analize suplimentare pentru a
intelege mai bine mecanismele prin care virusul leucozei enzootice bovine afecteaza
parametri hematologici.

In ceea ce priveste concentratia proteinelor serice, nu s-au inregistrat diferente
semnificative Intre animalele VLB(+) si cele VLB(-), ceea ce sugereaza ca, din punct de
vedere biochimic, leucoza enzooticd bovind nu provoacda modificari majore ale proteinelor
serice in stadiile incipiente ale bolii.

Aceste rezultate subliniazd importanta unui diagnostic precoce, bazat pe testarea
serologica, pentru ca boala poate ramane asimptomatica in primele etape, iar modificarile
hematologice pot fi subtile. De asemenea, sunt necesare cercetdri suplimentare pentru a
intelege mai bine efectele virusului asupra parametrilor hematologici si biochimici si pentru
a Tmbunatati metodele de diagnostic si control al bolii.



Capitolul 9. Evaluarea comparativa a eficientei metodelor de diagnostic in leucoza
enzootica bovina

Obiectivele studiului

In cadrul acestui studiu, ne-am propus sa realizim o evaluare a eficientei celor douad teste
serologice utilizate in diagnosticul curent al leucozei enzootice bovine, respectiv in ce
masura animalele testate pozitiv prin metoda ELISA au fost ulterior confirmate prin testul de
imunodifuzie in gel de agar (AGID). De asemenea, a fost analizatd densitatea optica obtinuta
prin ELISA, compardnd valorile densitatii optice ale probelor pozitive confirmate prin
AGID cu cele ale probelor pozitive la testul ELISA, dar neconfirmate prin AGID.

Materiale si metode

Pentru realizarea cercetarilor, au fost analizate 175.825 de probe de sange, recoltate in
vacutainere fara aditivi si testate initial prin metoda imunoenzimaticd ELISA, in pool-uri de
cate 10 probe. In cazul in care un pool a reactionat pozitiv, toate cele 10 probe componente
au fost testate individual. Ulterior, probele individuale pozitive au fost supuse testului de
imunodifuzie In gel de agar (AGID), utilizat ca metoda de confirmare. La testarea prin
ELISA, a fost analizatd densitatea opticd a probelor, comparand valorile inregistrate la
animalele confirmate pozitiv prin AGID cu valorile obtinute la animalele pozitive doar in
testul ELISA, dar neconfirmate prin AGID.

Rezultate si discutii

Analiza densitdtilor optice ale probelor pozitive la testul imunoenzimatic a evidentiat
diferente semnificative intre probele confirmate pozitiv si cele neconfirmate prin testul
AGID, in toate determindrile efectuate. Din punct de vedere statistic, la probele confirmate
prin AGID s-a inregistrat o valoare medie a densitatii optice de 0,17+0,05, cu un coeficient
de variatie de 0.32%. In schimb, la probele neconfirmate prin AGID, media densitatii optice
a fost de 0,80+0,26, cu un coeficient de variatie semnificativ mai mare, de 1.046%.

Pe baza acestor rezultate, obtinute in urma analizei a 88 de probe pozitive la ELISA, se
poate concluziona ca valorile densitatii optice (DO) pot constitui un indicator relevant
pentru diferentierea intre animalele cu infectie confirmata si cele fals pozitive, permitand o
orientare preliminara in interpretarea rezultatelor ELISA.

Capitolul 10. Cercetari privind determinarea virusului leucozei enzootice bovine prin
examene de biologie moleculara

Obiectivele studiului

Scopul principal al acestui studiu a constat in evidentierea prezentei virusului leucozei
enzootice bovine prin metoda Real-Time PCR, utilizdnd probe de sange recoltate de la
animale testate pozitiv prin metoda imunoenzimatica (ELISA) si reconfirmate prin testul de
imunodifuzie in gel de agar (AGID). Comparativ cu testele serologice utilizate curent,
metoda Real-Time PCR prezintd o sensibilitate superioara si poate fi utilizatd ca test de
confirmare in cazurile cu rezultate serologice neconcludente sau incerte. Totusi, din cauza
costurilor ridicate, aceastd metoda nu este implementata in mod uzual in diagnosticul curent
al leucozei enzootice bovine.

Materiale si metode

Pentru efectuarea cercetarilor, au fost recoltate probe de singe pe EDTA de la zece
bovine, provenite din localitati diferite, dintre care opt probe de la bovine VLB(+),
confirmate atat prin ELISA, cat si prin imunodifuzie in gel de agar (AGID), si doua probe de
la bovine VLB(-). In prima etapa, s-a realizat extractia ADN-ului viral folosind kitul



comercial PathoGene-spin™ DNA/RNA Extraction Kit. Calitatea si cantitatea ADN-ului
extras au fost evaluate prin spectrofotometric UV-VIS, utilizand un spectrofotometru
NanoDrop 8000, pentru a determina puritatea probelor. Etapa de amplificare a fost Tmpartita
in doua faze: in prima faza s-a preparat amestecul principal de reactie, iar in cea de-a doua
faza s-a realizat amplificarea propriu-zisa si citirea rezultatelor in timp real. Confirmarea
infectiei a fost efectuatd prin metoda Real-Time qPCR, cu SYBR Green (colorant
fluorescent folosit frecvent in reactiile de Real-Time PCR (qPCR) pentru a detecta si
cuantifica acizii nucleici - ADN dublu catenar) utilizdnd o strategie de detectie de tip
Prezent/Absent.

Rezultate si discutii

In urma analizei probelor, s-a constatat o corelatie foarte buna intre testele serologice
(ELISA + AGID) si metoda moleculard Real-Time PCR, confirmédnd ca animalele pozitive
serologic sunt si purtitoare de ADN proviral VLB. In urma analizei valorilor Ct-ului (Cycle
threshold) s-a constatat prezenta ADN-ului proviral la toate probele VLB(+) iar la animalele
VLB(-) s-a constatat absenta ADN-ului proviral VLB. In urma stabilirii limitei de detectie,
se poate observa ca probele pozitive au o valoare a CT-ului cuprinsa intre 19-23 (incarcatura
provirald ridicatd — semnale clare, pozitive), iar probele negative au o valoare a CT-ului
care variaza intre 34 si 35 (semnale foarte slabe sau nedetectabile — interpretate ca negative
- absenta ADN-ului proviral detectabil). Aceasta diferentd mare intre valorile CT pozitive si
negative indica o separare clard intre probele infectate si cele neinfectate, ceea ce sustine
utilizarea testului Real-Time PCR ca instrument de confirmare de inaltd sensibilitate.

III. Concluzii generale si recomandari

Capitolul 11. Concluzii generale

In urma studiilor efectuate, cele mai importante concluzii sunt:

»  Testele serologice, atdt testul imunoenzimatic (ELISA), cat si testul de
imunodifuzie 1n gel de agar (AGID), sunt metode eficiente pentru detectia virusului leucozei
enzootice bovine.

»  Testul imunoenzimatic (ELISA) este un test accesibil, care permite testarea unui
numar mare de bovine intr-un timp relativ scurt, in timp ce testul AGID este mai sensibil si
specific, fiind utilizat ca metoda de confirmare a infectiei cu VLB.

>  In perioada 2019-2024, in urma activitatilor de supraveghere epidemiologica, au
fost identificate cazuri izolate de leucozd enzooticd bovina, prevalenta generald fiind
nesemnificativa, raportat la numarul total de probe analizate.

»  Rezultatele testelor serologice, efectuate pe un total de 257.468 de probe 1n judetul
Alba, au indicat o incidenta de 0.052% (135 de probe pozitive la testul ELISA), dintre care
0.011% (29 de cazuri) au fost confirmate prin testul AGID.

> Injudetul Sibiu, din cele 176.761 de probe, incidenta a fost de 0.02% prin ELISA si
de 0.009% prin AGID. Cele mai multe cazuri pozitive au fost identificate in exploatatiile
nonprofesionale, iar, din punct de vedere al varstei, incidenta cea mai mare a fost Inregistrata
la categoria 4-8 ani, corespunzatoare perioadei productive. Toate cazurile pozitive au fost
inregistrate la femele.

»  Conform rezultatelor obtinute, la bovinele VLB(+) examinate nu s-au constatat
modificari hematologice semnificative, ceea ce sugereaza cd infectia a fost depistata Intr-un
stadiu incipient. Acest fapt subliniaza eficienta testdrii serologice anuale, care contribuie la



reducerea riscului de raspandire a bolii si la depistarea precoce a animalelor infectate,
inainte de aparitia semnelor clinice. Totusi, numarul crescut de leucocite poate constitui un
indiciu valoros in diagnostic.

»  Testele imunoenzimatice (ELISA) au aratat ca valorile medii ale densitatii optice
(DO) au fost semnificativ mai mici (p<0,05) in cazul probelor confirmate ca fiind pozitive
prin testul AGID, comparativ cu probele neconfirmate. Astfel, valoarea DO, obtinuta prin
ELISA, reprezintd un criteriu obiectiv si fiabil pentru diferentierea netd intre animalele
seropozitive si cele seronegative.

»  Metoda Real-Time PCR are o sensibilitate si specificitate superioard, fata de testele
serologice conventionale, fiind o optiune eficientd pentru clarificarea rezultatelor incerte.
Totusi, utilizarea sa pe scard largd este limitatd din cauza costurilor ridicate, fiind
recomandatd mai ales in cazuri punctuale, cu importanta epidemiologica.

IV. Elemente de originalitate
Capitolul 12. Elemente de originalitate

»  Studiul se bazeaza pe un volum mare de date serologice (peste 430.000 de probe) si
oferd o imagine clard a evolutiei VLB intr-o zond geografica limitata, dar relevanta pentru
controlul bolii.

»  Este prima cercetare mai ampla privind epidemiologia leucozei enzootice bovine in
doua dintre judetele cu un numir mare de bovine din centrul Romaéniei, abordarea
geograficd comparativd avand un impact practic In managementul regional al bolii.

»  Se analizeazi tipologia exploatatiilor afectate (ferme, gospodirii ale populatiei,
PFA-uri), cu detalii privind distributia cazurilor in judetele analizate.

»  Caracterizarea profilului epidemiologic in functie de tipul exploatatiei, rar detaliat
in alte cercetari.

»  Studiul indica o incidenta crescuta a infectiei la bovinele intre 4-8 ani, aspect care
poate contribui la optimizarea strategiilor de testare si control.

»  Propunerea segmentarii testdrii in functie de grupa de varstd ca masurd de
eficientizare.

»  Studiul ofera date statistice solide privind modificarile hematologice (WBC, MPV,
VEM) la bovine seropozitive in functie de varsta si stadiul bolii.

»  Propunerea MPV si WBC ca posibili markeri hematologici precoce ai infectiei
subclinice.

»  Este evidentiata diferentierea semnificativa statistic intre valorile DO ale probelor
confirmate pozitiv si cele negative, sugerand valoarea predictiva a acestui parametru cantitativ.

»  Propunerea valorilor DO ca indicator de selectie a probelor pentru confirmare prin
AGID sau RT-PCR.

»  Studiul demonstreaza, intr-un mod sistematic si sustinut statistic, relatia directd
intre statusul serologic si cel molecular (RT-PCR) in infectia cu VLB.

»  Identificarea ADN-ului proviral, exclusiv in probele seropozitive, ofera un
argument solid pentru validarea RT-PCR ca metoda de referintd in confirmarea infectiei,
aspect tratat rar in alte lucrari cu acest nivel de detaliu.

»  Se subliniazd capacitatea metodei moleculare de a distinge intre infectia activa si
interferenta anticorpilor maternali, un aspect deosebit de util in diagnosticul neonatal.

»  Valorificarea RT-PCR in contextul erorilor serologice generate de imunitatea
pasiva.
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Introduction

Enzootic bovine leukosis (EBL) is a chronic infectious disease of cattle caused by bovine
leukosis virus (BLV), which causes a persistent infection, localized mainly in B
lymphocytes. The infection persists throughout the animal's life and the disease is often
asymptomatic in its early stages, making early diagnosis essential. The economic impact of
EBL is significant, affecting milk and meat production and generating high costs for
periodic testing, isolation and quarantine of infected animals. In addition, the slaughter of
BLV-positive animals contributes to additional economic losses. The disease can also have
implications for public health and animal welfare, which is why its control and prevention
are essential. There is currently no vaccine available for EBL and specific treatments for
BLV infection are ineffective, making preventive measures vital. These include
implementing strict monitoring programs for cattle herds, isolating positive animals, and
eradicating the infection by slaughtering infected animals.

Early diagnosis of infection is only possible through the use of laboratory tests, such as
ELISA, which detects the presence of specific antibodies, or PCR, which identifies the
genetic material of the virus. These tests are essential for confirming the infection and for
establishing an effective disease control plan. From a legislative point of view, the European
Union imposes strict regulations for the monitoring and control of enzootic bovine leukosis.

In Romania, the National Enzootic Bovine Leukosis Control Program includes
mandatory measures for periodic testing of cattle, monitoring and rapid identification of
infected animals, as well as their elimination from livestock to prevent the spread of the
disease. These regulations are essential for limiting the economic impact and for protecting
public health.

I. Current state of knowledge

This part of the thesis extends over 39 pages (30% of the thesis) and is structured in six
chapters, as follows:

Chapter 1. Current data on the etiology, spread and economic importance of enzootic
bovine leukosis



Taxonomically, bovine leukosis virus belongs to the genus Deltaretrovirus, family
Retroviridae and order Ortevirales. The virus causes a persistent infection, with asymptomatic
evolution in most cases, but which can lead, in advanced stages, to the development of
lymphoid tumors or other severe clinical manifestations. BLV has a slow infection mechanism,
and infected animals become carriers of the virus throughout their lives, without showing
clinical symptoms until the final stages of the disease. Leukosis is a disease with a wide
geographical distribution, affecting all continents and having a significant impact on milk and
meat production. The prevalence of the disease varies considerably depending on the region
and the control measures adopted. In Europe and North America, the prevalence of enzootic
bovine leukosis is usually between 1 and 5%, while in South America and Africa, the
prevalence can reach up to 20%. In Romania, enzootic bovine leukosis was first reported in
1954. However, the number of cases experienced an alarming increase between 2001 and
2003, which attracted the attention of the sanitary-veterinary authorities and prompted the
implementation of stricter control measures.

Enzootic bovine leukosis causes significant economic losses to the cattle industry. These
losses are due to several factors, including reduced milk production, reduced productivity of
infected animals, premature culling of animals, and additional costs associated with testing,
quarantine, and disease control. The European Union and other international animal health
organizations have imposed strict regulations for the control of enzootic bovine leukosis,
which include national testing programs and measures to prevent the spread of the disease.
Continuous monitoring of outbreaks and the implementation of quarantine measures are also
essential to limit the spread of the infection. In conclusion, enzootic bovine leukosis is a
major animal health and agricultural economic problem, and effective prevention and
control measures are necessary to minimize the impact of this disease on cattle production
and national economies.

Chapter 2. Epidemiology and pathogenesis of enzootic bovine leukosis virus infection

Naturally, the species susceptible to infection with enzootic bovine leukosis virus (EBV)
are cattle and buffaloes, regardless of age. However, the incidence of the disease is higher in
cattle at peak production, especially in the 5—7 year age group.

The virus spreads slowly within herds, with a long incubation period of 4-5 years, which
makes detection and control of the infection difficult. The main sources of infection are sick
animals, which can transmit the virus both horizontally (from animal to animal) and
vertically (from mother to fetus). Horizontal transmission is the most common and occurs
through direct or indirect contact, through contaminated objects (needles, medical
equipment) or surgical or obstetric procedures performed without compliance with
veterinary hygiene standards.

Chapter 3. Symptoms and anatomo-pathological changes in enzootic bovine leukosis
The evolution of BVD infection in cattle is multistage and can be divided into three stages:
The stage of subclinical infection, occurs in approximately 70% of infected animals, which are
positive in serological tests, but do not show visible clinical signs; in this phase, the animals
represent the main source of infection in the herd; The stage of persistent lymphocytosis,
occurs in approximately 30% of infected cattle and is characterized by a persistent increase in
the number of lymphocytes in the peripheral blood, without other obvious clinical signs, but
with an increased risk of progression to the tumoral form; The tumoral stage (lymphosarcoma),



is the most serious and affects between 5% and 10% of infected animals; in this phase,
malignant tumors develop in the lymphoid tissue and in various organs (heart, stomach, liver,
kidneys, spleen, etc.).

From a morphopathological point of view, in advanced stages massive neoplastic
proliferations of malignant hematopoietic tissue are observed, with considerable
enlargement of the lymph nodes and infiltration of internal organs, affecting their
functionality.

Chapter 4. Immunological restructuring induced by enzootic bovine leukosis virus

Enzootic bovine leukosis virus (EBV) induces significant changes in the immune system of
infected animals, affecting in particular B lymphocytes, which express membrane
immunoglobulin M (IgM), which are the main cellular target of the virus. In addition to B
lymphocytes, research has also highlighted the involvement of other types of
immunocompetent cells, such as T lymphocytes, monocytes, as well as the modulation of
cytokine production and surface receptor expression. Among the affected molecules are the
interleukin 2 receptor (IL-2R/CD2S5), as well as molecules of the major histocompatibility
complex (MHC) class II or related proteins.

The post-infectious humoral immune response is triggered within a period of 3 to 16
weeks, being marked by the appearance of specific antibodies against major viral proteins,
such as gp51 (surface glycoprotein) and p24 (internal capsid protein). The level of antibody
titers varies depending on the proviral load. Thus, low titers of anti-gp51 and anti-p24
antibodies are correlated with reduced viral replication and a low proviral load, and high
titers suggest intense viral replication and increased infectious activity.

These immune dysfunctions play an important role in the persistence of infection, but
also in the evolution of the disecase towards advanced stages, such as persistent
lymphocytosis or lymphosarcoma. Understanding these mechanisms is essential for the
development of immunological monitoring and intervention strategies within disease control
programs.

Chapter 5. Diagnostic methods in enzootic bovine leukosis

Enzootic bovine leukosis (EBL) is a disease with a slow evolution and, in most cases,
asymptomatic, which makes the diagnosis of certainty based exclusively on laboratory
examinations. The most frequently used tests in diagnostic practice are serological ones,
which allow the identification of specific antibodies produced following infection with
bovine leukosis virus (BLV). Among them are: the agar gel immunodiffusion test (AGID) —
considered the reference method by the OIE for confirming infection; the ELISA (Enzyme-
Linked Immunosorbent Assay) test — used for screening due to its high sensitivity and
specificity; the complement fixation reaction; the viral neutralization test and
immunofluorescence.

To confirm the presence of the virus or in cases where serological tests provide uncertain
results, molecular biology methods can be used, including PCR (Polymerization Chain
Reaction) — for the detection of viral genetic material, electron microscopy — used mainly in
research studies and advanced confirmations, and immunocytological and hematological
examinations — useful for evaluating the immune response and lymphocytic changes.
According to the World Organization for Animal Health (OIE), the AGID and ELISA tests
are the officially accepted methods for diagnosing LEB. In Romania, active surveillance of



the disease is carried out in both commercial and non-professional farms and consists of
annual testing of all cattle and buffaloes over 24 months of age, using the ELISA test, and in
case of a positive result, confirmation is made by the agar gel immunodiffusion test (AGID).

PCR testing is indicated in the following situations: in young calves, which may have
colostral antibodies, interfering with serological tests, in cases of lymphosarcoma, to
differentiate between sporadic and infectious forms, for early detection of infection, before
the appearance of antibodies, in unclear situations or weakly positive results in serological
tests, as well as for checking suspicious tissues during post-mortem inspections in
slaughterhouses. Rigorous implementation of these methods is essential for effective disease
control, reducing economic losses and protecting animal health.

Chapter 6. Surveillance, prevention and control measures in enzootic bovine leukosis

Enzootic bovine leukosis (EBL) is a disease with a significant prevalence worldwide,
although many European countries have implemented effective eradication programs.
Despite these efforts, the prevalence of EBL remains high, and the lack of an effective
vaccine makes early detection and correct diagnosis essential to prevent spread and reduce
economic losses.

In most countries, EBL control strategies are based on periodic serological testing of
cattle herds to identify infected animals. The most commonly used serological tests include
the ELISA test and the agar gel immunodiffusion test (AGID), which help diagnose bovine
leukosis virus (BLV) infections. In Romania, surveillance measures are regulated by a
mandatory national program, which requires annual testing of all cattle and buffaloes over
24 months of age, regardless of their health status. If an animal is diagnosed positive, it must
be slaughtered and removed from the herd, and the remaining animals are retested at 30 and
60 day intervals.

The eradication of enzootic bovine leukosis involves a rigorous process, which includes
the following steps: identification of infected animals, slaughter of positive animals, periodic
retesting, collaboration between veterinary authorities, breeders and administrative
institutions. In the absence of an effective vaccine, prophylactic measures are essential to
prevent the spread of the disease and include: isolation of all new arrivals to a farm, control
of animal movements, control of objects and equipment used on the farm. In conclusion, the
eradication of enzootic bovine leukosis is a complex process that requires coordinated
efforts, continuous monitoring and the implementation of strict control and prevention
measures.

II. Own researches
This part extends over 89 pages (70% of the thesis) and includes four large chapters, to
which general conclusions and original elements are added.

Chapter 7. Research on the evolution of enzootic bovine leukosis in two counties in
central Romania.

Study objectives

The main aim of the research was to establish the evolution, spread, incidence and
prevalence of enzootic bovine leukosis virus in two counties in central Romania, during the
period 2019-2024. Also, the results obtained through two serological tests, ELISA and the



agar gel immunodiffusion test (AGID), were comparatively evaluated, on blood samples
collected within the strategic programs for the early detection of the disease.

Materials and methods

To carry out the research within the framework of this doctoral thesis, blood samples
were collected from 434,209 cattle from two counties in central Romania, the majority
coming from non-professional farms, followed by PFA units and a smaller number from
farms, during the six years of study. In the first stage, the samples were analyzed by the
immunoenzymatic technique (competitive/blocking ELISA), in pools of 10 samples.
Immunoenzymatic tests are based on the detection of the antigen-antibody reaction using
enzyme-labeled reagents. If a pool reacted positively, the 10 samples were analyzed
separately. For samples positive in the ELISA immunoenzymatic test, confirmation was
performed by the agar gel immunodiffusion test, a test that highlights seroprecipitating
antibodies from infected animals.

Results and Discussion

In the first of the two counties, during the period 2019-2024, 257,468 samples were
collected and tested, of which 135 reacted positively to ELISA (0.052%), and 29 of these
were confirmed by the agar gel immunodiffusion test (0.011%). In the second county,
during the same period, 176,761 samples were collected and tested, of which 40 were
positive to the enzyme immunoassay test, and 17 animals were confirmed by the agar gel
immunodiffusion test.

In both counties, most cases come from non-professional farms, respectively 25 cases,
followed by farms with 17 cases, and only 4 cases were recorded in PFA units. Of the 14
positive cases in the first county, 11 cases came from the same farm in 2021, which suggests
that the disease evolved into an outbreak, contaminating several animals from the same
place. Depending on age, a higher incidence of the disease was found in cattle aged between
4-8 years, with a total of 34 positive cattle. There were also 6 cases in the 0-3 age category,
5 cases in the 9-12 age category, and only one case in animals over 12 years old. Regarding
gender, all positive cases were recorded in females.

Chapter 8. Hematological and histopathological research in enzootic bovine leukosis

Objectives of the study

The main aim of the study was to highlight the hematological and biochemical changes
associated with enzootic bovine leukosis in animals contaminated with bovine leukosis virus
(BLE+), compared to a group of healthy animals (BLE-). In this chapter, a significant
number of BLE(+) and BLE(-) cattle from declared BLE outbreaks were evaluated through
hematological and biochemical examinations and the aim was to establish the differences
between BLE(+) and BLE(-) cattle regarding the evolution of the main hematological and
biochemical parameters.

Materials and methods

In order to establish the hematological and biochemical changes associated with enzootic
bovine leukosis, 60 biological samples were analyzed, collected from 30 cattle. Of the 30 blood
samples collected, 20 came from BLV(+) animals (infected with bovine leukosis virus) and 10
from BLV(-) animals (uninfected). For hematological analysis, the following parameters were
determined: red blood cell count (RBC), hematocrit (Ht), hemoglobin concentration (Hb), mean
erythrocyte volume (MEV), mean erythrocyte hemoglobin (MCH), mean -erythrocyte
concentration (MEC), erythrocyte size variation coefficient (RDW), total white blood cell count



(WBC), mean platelet volume (MPV), including the percentage of lymphocytes, monocytes,
neutrophils, eosinophils and basophils. Blood samples were collected in vacutainers with EDTA,
and the determinations were performed using the ProCyte Dx IDEXX veterinary hematology
analyzer.

During the biochemical examination, the following components were determined:
globulin concentration, total proteins and serum albumins. Samples for biochemical analysis
were collected in vacutainers without anticoagulant, and the determination was performed
by spectrophotometry.

Results and discussions

Following the analysis of biological samples from VLB(+) cattle, most of them were
detected at an early stage of the disease, without significant clinical and hematological
changes, which underlines the asymptomatic nature of enzootic bovine leukosis in the early
stages of infection.

When analyzing the hematological results, a significant difference in the total leukocyte
count was observed between adult and young VLB(+) cattle, with the count being higher in
adult animals. This suggests that adult cattle can be classified as virus carriers without
showing notable hematological changes, and the increased leukocyte count may represent an
important indicator in the diagnosis of the disease, especially in the early stages.

Regarding the other hematological parameters, such as mean erythrocyte volume (MEV),
total leukocyte count (WBC) and mean platelet volume (MPV), significant changes were
observed, suggesting the influence of the virus on these parameters. These changes indicate
the need for further analyses to better understand the mechanisms by which enzootic bovine
leukosis virus affects hematological parameters.

Regarding serum protein concentration, there were no significant differences between
VLB(+) and VLB(-) animals, suggesting that, biochemically, enzootic bovine leukosis does
not cause major changes in serum proteins in the early stages of the disease.

These results emphasize the importance of early diagnosis, based on serological testing,
because the disease may remain asymptomatic in the early stages and haematological
changes may be subtle. Further research is also needed to better understand the effects of the
virus on haematological and biochemical parameters and to improve methods for diagnosis
and control of the disease.

Chapter 9. Comparative evaluation of the efficiency of diagnostic methods in enzootic
bovine leukosis

Study objectives

In this study, we aimed to evaluate the efficiency of the two serological tests used in the
current diagnosis of enzootic bovine leukosis, namely to what extent animals tested positive
by the ELISA method were subsequently confirmed by the agar gel immunodiffusion test
(AGID). The optical density obtained by ELISA was also analyzed, comparing the optical
density values of positive samples confirmed by AGID with those of samples positive by the
ELISA test, but not confirmed by AGID.

Materials and methods

To carry out the research, 175,825 blood samples were analyzed, collected in vacutainers
without additives and initially tested by the enzyme-linked immunosorbent assay (ELISA),
in pools of 10 samples. If a pool reacted positively, all 10 component samples were tested
individually. Subsequently, individual positive samples were subjected to the agar gel



immunodiffusion test (AGID), used as a confirmatory method. In ELISA testing, the optical
density of the samples was analyzed, comparing the values recorded in animals confirmed
positive by AGID with the values obtained in animals positive only in the ELISA test, but
not confirmed by AGID.

Results and Discussion

The analysis of the optical densities of the positive samples in the enzyme immunoassay
revealed significant differences between the samples confirmed positive and those not
confirmed by the AGID test, in all determinations performed. From a statistical point of
view, in the samples confirmed by AGID, a mean optical density value of 0.17+0.05 was
recorded, with a coefficient of variation of 0.32%. In contrast, in the samples not confirmed
by AGID, the mean optical density was 0.80+0.26, with a significantly higher coefficient of
variation of 1.046%.

Based on these results, obtained from the analysis of 88 positive samples in the ELISA,
it can be concluded that the optical density (OD) values can constitute a relevant indicator
for differentiating between animals with confirmed infection and false positives, allowing a
preliminary orientation in the interpretation of the ELISA results.

Chapter 10. Research on the determination of enzootic bovine leukosis virus by
molecular biology tests

Objectives of the study

The main aim of this study was to highlight the presence of enzootic bovine leukosis
virus by the Real-Time PCR method, using blood samples collected from animals tested
positive by the enzyme-linked immunosorbent assay (ELISA) and reconfirmed by the agar
gel immunodiffusion test (AGID). Compared to currently used serological tests, the Real-
Time PCR method has a higher sensitivity and can be used as a confirmatory test in cases
with inconclusive or uncertain serological results. However, due to its high costs, this
method is not usually implemented in the current diagnosis of enzootic bovine leukosis.

Materials and methods

To carry out the research, blood samples were collected on EDTA from ten cattle,
coming from different localities, of which eight samples were from VLB(+) cattle,
confirmed by both ELISA and agar gel immunodiffusion (AGID), and two samples were
from VLB(-) cattle. In the first stage, viral DNA extraction was performed using the
commercial PathoGene-spin™ DNA/RNA Extraction Kit. The quality and quantity of the
extracted DNA were evaluated by UV-VIS spectrophotometry, using a NanoDrop 8000
spectrophotometer, to determine the purity of the samples. The amplification stage was
divided into two phases: in the first phase, the main reaction mixture was prepared, and in
the second phase, the actual amplification and real-time reading of the results were
performed. Confirmation of infection was performed by the Real-Time qPCR method, with
SYBR Green (fluorescent dye frequently used in Real-Time PCR (qPCR) reactions to detect
and quantify nucleic acids - double-stranded DNA) using a Present/Absent detection
strategy.

Results and discussions

Following the analysis of the samples, a very good correlation was found between the
serological tests (ELISA + AGID) and the Real-Time PCR molecular method, confirming
that serologically positive animals are also carriers of VLB proviral DNA. Following the
analysis of the Ct (Cycle threshold) values, the presence of proviral DNA was found in all



VLB(+) samples and the absence of VLB proviral DNA was found in VLB(-) animals.
Following the establishment of the detection limit, it can be seen that the positive samples
have a CT value ranging between 19-23 (high proviral load — clear, positive signals), and
the negative samples have a CT value ranging between 34 and 35 (very weak or
undetectable signals — interpreted as negative - absence of detectable proviral DNA). This
large difference between positive and negative CT values indicates a clear separation
between infected and uninfected samples, which supports the use of the Real-Time PCR test
as a highly sensitive confirmatory tool.

III. General conclusions and recommendations

Chapter 11. General conclusions

Following the studies carried out, the most important conclusions are:

» Serological tests, both the enzyme-linked immunosorbent assay (ELISA) and the agar
gel immunodiffusion (AGID) test, are effective methods for the detection of enzootic bovine
leukosis virus.

* The enzyme-linked immunosorbent assay (ELISA) is an accessible test, which allows
testing a large number of cattle in a relatively short time, while the AGID test is more
sensitive and specific, being used as a method for confirming BV infection.

e During the period 2019-2024, following epidemiological surveillance activities,
isolated cases of enzootic bovine leukosis were identified, the overall prevalence being
insignificant, compared to the total number of samples analyzed.

» The results of serological tests, carried out on a total of 257,468 samples in Alba
County, indicated an incidence of 0.052% (135 positive samples in the ELISA test), of
which 0.011% (29 cases) were confirmed by the AGID test.

* In Sibiu County, out of the 176,761 samples, the incidence was 0.02% by ELISA and
0.009% by AGID. Most positive cases were identified in non-professional farms, and, in
terms of age, the highest incidence was recorded in the 4-8 year category, corresponding to
the productive period. All positive cases were recorded in females.

* According to the results obtained, no significant hematological changes were found in
the examined VLB(+) cattle, which suggests that the infection was detected at an early
stage. This fact underlines the efficiency of annual serological testing, which contributes to
reducing the risk of disease spread and to the early detection of infected animals, before the
appearance of clinical signs. However, the increased number of leukocytes can be a valuable
indicator in the diagnosis.

* Enzyme-linked immunosorbent assays (ELISA) showed that the mean optical density
(OD) values were significantly lower (p<0.05) in the case of samples confirmed as positive
by the AGID test, compared to the unconfirmed samples. Thus, the OD value, obtained by
ELISA, represents an objective and reliable criterion for the clear differentiation between
seropositive and seronegative animals.

* The Real-Time PCR method has a higher sensitivity and specificity than conventional
serological tests, being an effective option for clarifying uncertain results. However, its
widespread use is limited due to high costs, being recommended mainly in specific cases
with epidemiological importance.

IV. Originality aspects



Chapter 12. Elements of originality

o The study is based on a large volume of serological data (over 430,000 samples) and
provides a clear picture of the evolution of BVD in a limited geographical area, but relevant
for disease control.

o It is the first larger research on the epidemiology of enzootic bovine leukosis in two of
the counties with a large number of cattle in central Romania, the comparative geographical
approach having a practical impact on the regional management of the disease.

e The typology of affected holdings (farms, households, PFAs) is analyzed, with details
on the distribution of cases in the analyzed counties.

o Characterization of the epidemiological profile according to the type of holding, rarely
detailed in other research.

o The study indicates an increased incidence of infection in cattle between 48 years old,
an aspect that may contribute to the optimization of testing and control strategies.

» Proposing the segmentation of testing according to age group as an efficiency measure.

o The study provides solid statistical data on hematological changes (WBC, MPV, VEM)
in seropositive cattle according to age and stage of the disease.

o The proposal of MPV and WBC as possible early hematological markers of subclinical
infection.

e The statistically significant differentiation between the OD values of the confirmed
positive and negative samples is highlighted, suggesting the predictive value of this
quantitative parameter.

e The proposal of OD values as an indicator for selecting samples for confirmation by
AGID or RT-PCR.

e The study demonstrates, in a systematic and statistically supported way, the direct
relationship between the serological and molecular status (RT-PCR) in BVD infection.

e The identification of proviral DNA, exclusively in seropositive samples, provides a
solid argument for the validation of RT-PCR as a reference method in confirming the
infection, an aspect rarely treated in other works with this level of detail.

e The ability of the molecular method to distinguish between active infection and
maternal antibody interference is emphasized, a particularly useful aspect in neonatal
diagnosis.

o The use of RT-PCR in the context of serological errors generated by passive immunity.



