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Capitolul 2 
Metodele de cercetare 

 
Capacitatea aerobă de efort la animale – s-a aplicat testul de alergare la banda de 

fugă; s-a cronometrat durata probei (secunde), din momentul pornirii bandei de alergare şi 
până la epuizarea şobolanilor,  în momentul încetării alergării  (refuzul de alergare). 

Capacitatea aerobă şi anaerobă de efort la subiecţi umani – a constat în 
determinarea indirectă a capacităţii aerobe de efort pre- şi postantrenament şi determinarea 
capacităţii anaerobe de efort pre- şi postantrenament. 

Indicatorii balanţei oxidanţi/ antioxidanţi la animale (din ser) - malondialdehida 
(MDA) şi proteinele carbonilate (PC); glutationul (GSH) şi determinarea conţinutului de 
grupări tiol (sulfhidril) totale (SH). 

Indicatorii balanţei oxidanţi/ antioxidanţi la sportivi (din urină) - MDA şi donorii 
de hidrogen (DH).  

Determinarea unor indicatori din ser - glucoza şi colesterolul, seleniul. 
Expunerea la hipoxie hipobară s-a făcut la camera hipobarică la altitudinea simulată 

de 2500 m, corespunzător pO2 aer de 117 mm Hg. 
  

Capitolul 3 
Administrarea de seleniu şi capacitatea aerobă de efort la animale 

 
Obiective 
S-a urmărit efectul administrării de: 

 seleniu asupra capacităţii aerobe de efort la şobolani 
 seleniu şi a efortului asupra indicatorilor balanţei oxidanţi/antioxidanţi  
 seleniu şi a efortului asupra glicemiei la şobolani 
 seleniu şi a efortului asupra colesterolemiei la şobolani 
 seleniu şi a efortului fizic asupra seleniemiei la şobolani 

 
Material şi metode 
Pentru studiu s-au utilizat următoarele loturi: Lot I - lot martor, sedentar; Lot II - lot 

martor, sedentari suplimentaţi cu Se 21 zile; Lot III - lot care a efectuat efort 21 de zile; Lot 
IV - lot care a efectuat efort 21 de zile şi a fost suplimentat 21 de zile cu Se. 

 
Rezultate 

 1. Antrenamentul de 21 zile determină creşterea semnificativă a capacităţii aerobe de 
efort la animale (lotul III şi IV). Creşterea capacităţii aerobe de efort este semnificativă după 
administrarea de Se (lotul IV), faţă de animalele antrenate care nu au primit Se (lotul III). 

2. Antrenamentul determină la 21 zile la lotul III în ser creşteri semnificative ale MDA 
şi PC, GSH, modificări nesemnificative ale grupărilor SH, creşteri semnificative ale glicemiei, 
modificări nesemnificative ale colesterolului. 

3. Suplimentarea cu Se la animale sedentare (lotul II) determină la 21 zile în ser 
scăderea semnificativă a MDA, modificări nesemnificative ale PC, creşterea GSH şi a 
grupărilor SH, creşteri semnificative ale glicemiei, scăderi semnificative ale colesterolului. 

4. Suplimentarea cu Se la animale antrenate la efort (lotul IV) determină la 21 zile în 
ser scăderea semnificativă a MDA, modificări nesemnificative ale PC, creşterea GSH, 
modificări nesemnificative ale grupărilor SH, creşteri semnificative ale glicemiei, scăderi 
nesemnificative ale colesterolului. 
 5. Suplimentarea cu Se determină scăderi nesemnificative ale seleniemiei la animalele 
antrenate. 
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Capitolul 4 
Administrarea de complexe antioxidante pe bază de seleniu şi capacitatea aerobă de 

efort la animale 
 

Obiective 
S-a urmărit efectul administrării de: 

 complexe antioxidante pe bază de seleniu asupra capacităţii aerobe de efort la 
şobolani 

 complexe antioxidante pe bază de seleniu şi al efortului asupra indicatorilor balanţei 
oxidanţi/antioxidanţi 

 complexe antioxidante pe bază de seleniu şi al efortului asupra glicemiei la şobolani 
 complexe antioxidante pe bază de seleniu şi al efortului asupra colesterolemiei la 

şobolani 
 
Material şi metode 
Pentru studiu s-au utilizat următoarele loturi: Lot I - lot martor, sedentar; Lot II - lot 

martor, sedentari suplimentaţi cu un complex AO pe bază de Se 21 zile; Lot III - lot care a 
efectuat efort 21 de zile; Lot IV - lot care a efectuat efort 21 de zile şi a fost suplimentat 21 
de zile cu un complex AO pe bază de Se. 

 
Rezultate 
1. Antrenamentul de 21 zile (lotul III şi IV) determină creşterea capacităţii aerobe de 

efort. Administrarea unui complex AO pe bază de Se (lotul IV) nu determină modificări 
semnificative ale capacităţii aerobe de efort, faţă de lotul fără suplimentare (lotul III). 

2. Antrenamentul determină la 21 zile la lotul III creşteri serice semnificative ale 
MDA, PC şi glicemiei, scăderi semnificative ale GSH, modificări nesemnificative ale 
grupărilor SH şi creşteri nesemnificative ale colesterolului. Faţă de animalele sedentare 
suplimentate cu Se (lotul II), la lotul III se constată creşteri semnificative ale MDA, PC, 
glicemiei şi colesterolului şi scăderi semnificative ale GSH, fără modificări semnificative ale 
grupărilor SH. 

3. Suplimentarea cu un complex AO cu Se la animale sedentare (lotul II) determină 
după 21 zile scăderea semnificativă în ser a MDA, GSH şi colesterolului, modificări 
nesemnificative ale PC şi glicemiei şi creşteri semnificative ale grupărilor SH. 

4. Suplimentarea cu un complex AO cu Se la animale antrenate (lotul IV) determină în 
ser, după 21 zile, creşteri semnificative ale MDA, PC şi glicemiei, modificări nesemnificative 
ale grupărilor SH şi scăderi semnificative ale GSH şi colesterolului. 

5. Faţă de animalele sedentare, suplimentarea cu un complex AO cu Se (lotul II), la 
lotul IV se constată în ser creşteri semnificative ale MDA, PC şi glicemiei, creşteri 
nesemnificative ale colesterolului, scăderi semnificative ale GSH, modificări nesemnificative 
ale grupărilor SH. 

6. Faţă de animalele antrenate la efort (lotul III), la lotul IV se constată scăderi 
nesemnificative ale MDA, PC, creşteri nesemnificative ale GSH, ale grupărilor SH şi ale 
glicemiei şi scăderi semnificative ale colesterolului. 
  

Capitolul 5 
Administrarea de seleniu, expunerea la hipoxie şi capacitatea de efort la 

animale 
 
Obiective 
S-a urmărit efectul administrării de seleniu, expunerii la hipoxie hipobară şi al 

efortului asupra: 
 capacităţii aerobe de efort la şobolani 
 indicatorilor balanţei oxidanţi/antioxidanţi 
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 seleniemiei la şobolani 
 
Material şi metode 
Pentru studiu s-au utilizat următoarele loturi: Lot I - lot martor, sedentar; Lot II - lot 

martor, sedentari, suplimentaţi cu Se 21 zile; Lot III - lot care a efectuat efort 21 de zile; Lot 
IV - lot expus la hipoxie hipobară 21 de zile; Lot V - lot expus la hipoxie hipobară şi 
suplimentat cu Se 21 zile; Lot VI - lot expus la hipoxie hipobară şi care a efectuat efort 21 de 
zile; Lot VII - lot suplimentat cu Se şi care care a efectuat efort 21 zile; Lot VIII - lot 
suplimentat cu Se, expus la hipoxie hipobară şi care care a efectuat efort 21 zile.  

 
Rezultate 
1. Capacitatea aerobă de efort creşte prin antrenament (loturile III, VI, VII şi VIII). 

Administrarea de Se (lotul VII) creşte semnificativ capacitatea aerobă de efort, faţă de lotul 
nesuplimentat (lotul III). 

Administrarea de Se şi expunerea la hipoxie hipobară (lotul VIII) determină creşterea 
semnificativă a capacităţii aerobe de efort, faţă de lotul supus la efort în condiţii de normoxie 
normobară (lotul III) şi faţă de lotul la care s-a administrat Se şi care a fost supus la efort în 
condiţii de normoxie normobară (lotul VII). 

2. Expunerea cronică la hipoxie hipobară la animale sedentare (lotul IV) determină 
după 21 zile modificări semnificative ale balanţei O/AO serice, cu scăderea MDA, creşterea 
PC şi creşterea GSH şi a grupărilor SH, comparativ cu lotul martor (lotul I), menţinut în 
condiţii de normoxie normobară. 

3. Suplimentarea cu Se şi expunerea la hipoxie hipobară la animale sedentare (lotul V) 
determină după 21 zile modificări semnificative ale balanţei O/AO serice, cu scăderea MDA, 
creşterea PC şi creşterea GSH şi SH, comparativ cu animalele martor suplimentate cu Se 
(lotul II), menţinute în condiţii de normoxie normobară. 

Comparativ cu lotul supus la hipoxie hipobară fără suplimentare de Se (lotul IV) se 
constată scăderi nesemnificative ale MDA, PC şi grupărilor SH şi creşteri semnificative ale 
GSH. 

4. Suplimentarea cu Se, expunerea la hipoxie hipobară şi antrenamentul (lotul VIII) 
determină după 21 zile modificări ale balanţei O/AO serice, cu scăderi nesemnificative ale 
MDA şi creşteri semnificative ale PC, GSH şi grupărilor SH, faţă de animalele suplimentate 
cu Se şi antrenate în condiţii de normoxie normobară (lotul VII). 

5. Expunerea cronică la hipoxie hipobară şi antrenamentul (lotul VI) determină după 
21 zile scăderi semnificative ale MDA şi PC, creşteri nesemnificative ale GSH şi creşteri 
semnificative ale grupărilor SH, comparativ cu lotul antrenat la efort (lotul III), în condiţii de 
normoxie normobară. 

6.  Seleniemia nu se modifică la 21 zile după suplimentarea cu Se (lotul II) şi după 
expunere la hipoxie hipobară (lotul IV), comparativ cu lotul martor fără suplimentare de Se şi  
menţinut în condiţii de normoxie normobară (lotul I). 

7. Seleniemia scade semnificativ la 21 zile după efort şi expunere la hipoxie hipobară 
(lotul VI), comparativ cu lotul sedentar expus la hipoxie hipobară (lotul IV). 

 
Capitolul 6 

Administrarea de complexe antioxidante pe bază de seleniu, expunerea la 
hipoxie şi capacitatea de efort la animale 

 
Obiective 
S-a urmărit efectul administrării unui complex antioxidant cu seleniu, expunerii la 

hipoxie hipobară şi al efortului asupra: 
 capacităţii aerobe de efort la şobolani 
 indicatorilor balanţei oxidanţi/antioxidanţi 
 seleniemiei la şobolani 
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Material şi metode 
Pentru studiu s-au utilizat următoarele loturi: Lot I -  lot martor, sedentari; Lot II - lot 

martor, sedentari, suplimentaţi cu un complex AO pe bază de Se 21 zile; Lot III - lot care a 
efectuat efort 21 de zile; Lot IV - lot expus la hipoxie hipobară 21 de zile; Lot V - lot expus 
la hipoxie hipobară şi suplimentat cu un complex AO pe bază de Se 21 zile; Lot VI - lot 
expus la hipoxie hipobară şi care a efectuat efort 21 de zile; Lot VII - lot suplimentat cu un 
complex AO pe bază de Se şi care care a efectuat efort 21 zile; Lot VIII - lot suplimentat cu 
un complex AO pe bază de Se, expus la hipoxie hipobară şi care care a efectuat efort 21 zile  

 
Rezultate 
1. Antrenamentul timp de 21 zile determină creşteri semnificative ale capacităţii 

aerobe de efort în condiţii de normoxie normobară. Capacitatea aerobă de efort creşte 
semnificativ postexpunere la hipoxie hipobară (lotul VI) şi după administrarea unui complex 
de AO (lotul VII). 

Capacitatea aerobă de efort nu este influenţată de administrarea unui complex AO şi 
expunere la hipoxie hipobară (lotul VIII), faţă de lotul expus la hipoxie hipobară şi antrenat la 
efort (lotul VI). 

Capacitatea aerobă de efort atinge valorile maxime la lotul antrenat, suplimentat cu 
AO şi supus la hipoxie hipobară (lotul VIII), faţă de celelalte loturi (III, VI, VII). 

2. După 21 zile de antrenament şi expunere la hipoxie hipobară (lotul VI) se constată 
în ser scăderi semnificative ale MDA şi PC, creşteri nesemnificative ale GSH şi creşteri 
semnificative ale grupărilor SH, faţă de lotul antrenat (lotul III). 

3. După antrenament timp de 21 zile şi suplimentare cu complex AO (lotul VII), se 
constată în ser scăderi nesemnificative ale MDA şi PC, scăderi semnificative ale GSH şi 
modificări nesemnificative ale grupărilor SH, faţă de lotul antrenat (lotul III) şi creşteri 
semnificative ale MDA şi PC şi scăderi semnificative ale GSH şi SH faţă de lotul sedentar cu 
suplimentare cu complex AO (lotul II). 

4. După suplimentarea cu complex AO, expunere la hipoxie hipobară şi antrenament 
timp de 21 zile (lotul VIII) se constată creşteri semnificative ale MDA, scăderi semnificative 
ale PC şi GSH şi creşteri nesemnificative ale grupărilor SH, faţă lotul expus la hipoxie 
hipobară şi antrenat (lotul VI) aceeaşi durată de timp. 

5. Suplimentarea cu un complex AO, expunerea la hipoxie hipobară şi antrenamentul 
timp de 21 zile (lotul VIII) determină scăderi semnificative ale MDA şi PC, creşteri ale GSH 
şi creşteri semnificative ale grupărilor SH, faţă lotul suplimentat cu complex AO şi antrenat 
aceeaşi perioadă de timp (lotul VII). 

6. Administrarea cronică timp de 21 zile a unui complex AO determină la animale 
sedentare (lotul II) scăderi semnificative ale MDA, modificări nesemnificative ale PC şi 
creşteri ale GSH şi SH faţă de lotul martor (lotul I). 

7. Administrarea cronică timp de 21 zile a unui complex AO la animale supuse la 
hipoxie hipobară (lotul V) determină scăderi nesemnificative ale MDA, creşteri 
nesemnificative ale PC şi creşteri semnificative ale GSH şi SH. 

8. Seleniemia scade semnificativ după administrare cronică timp de 21 zile de 
complex AO şi efort (lotul VII), faţă lotul expus la hipoxie hipobară (lotul IV), faţă lotul cu 
administrare de complex AO şi expus la hipoxie hipobară (lotul V) şi faţă de lotul expus la 
hipoxie hipobară şi antrenat (lotul VI). 

 
Capitolul 7 

Administrarea de seleniu la sportivi şi capacitatea de efort 
 

Obiective 
S-a urmărit efectul administrării de 

 seleniu şi al efortului asupra consumul maximal de oxigen (VO2 maxim) la sportivi 
 seleniu şi al efortului asupra puterii maxime aerobe (VO2 max/G) la sportivi 
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 seleniu şi al efortului asupra puterii maxime anaerobe (W) la sportivi 
 seleniu asupra balanţei oxidanţi/antioxidanţi la sportivi  

 
7.2. Material şi metode 
Pentru studiu s-au utilizat următoarele loturi: Lot I - lot martor, sedentari; Lot II - 

sedentari care au primit Se timp de 21 zile; Lot III - sedentari care fac efort fizic de 21 zile; 
Lot IV - sportivi antrenaţi care fac efort fizic timp de 21 zile şi suplimentaţi cu Se.  

 
Rezultate 

 1. Capacitatea aerobă de efort la sportivi antrenaţi timp de 21 zile cu suplimentare 
cronică de seleniu (lotul IV) creşte semnificativ pe seama VO2 maxim şi puterii maxime 
aerobe, faţă de subiecţi sedentari antrenaţi aceeaşi perioadă (lotul III) şi faţă de valorile 
iniţiale (momentul T1). 
 2. Capacitatea anaerobă de efort la sportivi antrenaţi timp de 21 zile cu suplimentare 
cronică de seleniu (lotul IV) creşte semnificativ pe seama puterii maxime anaerobe, faţă de 
subiecţi sedentari antrenaţi aceeaşi perioadă (lotul III) şi faţă de valorile iniţiale (momentul 
T1). 
 3. Administrarea cronică de seleniu la subiecţi sedentari (lotul II), timp de 21 zile, 
determină creşteri nesemnificative ale MDA şi creşteri semnificative ale DH determinat 
urinar, faţă de lotul martor (lotul I). 
 4. Administrarea cronică de seleniu la subiecţi sedentari (lotul III), care se antrenează 
la efort timp de 21 zile, determină în urină creşteri semnificative ale MDA şi creşteri 
nesemnificative ale DH, faţă de lotul martor (lotul I). 
 5. Administrarea cronică de seleniu la sportivi (lotul IV) antrenaţi timp de 21 zile  
determină în urină creşteri nesemnificative ale MDA şi creşteri semnificative ale DH faţă de 
lotul de sedentari cu suplimentare de seleniu (lotul II). 
 6. Administrarea cronică de seleniu la sportivi (lotul IV) antrenaţi timp de 21 zile 
(lotul IV) determină în urină scăderi nesemnificative ale MDA şi creşteri semnificative ale 
DH, faţă de lotul de sedentari antrenaţi la efort aceeaşi perioadă (lotul III). 
 7. Determinarea indicatorilor balanţei O/AO în urină la loturile de sportivi cu 
suplimentare cronică de seleniu şi antrenaţi timp de 21 zile (lotul IV) arată modificări 
nesemnificative ale MDA şi creşteri semnificative ale DH, pre- şi postefort, faţă de valorile 
din prima zi de testare. 
 

Capitolul 8 
Concluzii generale 

 
1. Antrenamentul timp de 21 zile determină creşteri semnificative ale capacităţii 

aerobe de efort, în condiţii de normoxie normobară. 
Creşterea capacităţii aerobe de efort după 21 zile de antrenament este semnificativă 

după administrarea de seleniu şi după administrarea de seleniu asociată cu expunerea cronică 
la hipoxie hipobară corespunzătoare altitudinii de 2500 m. 

Administrarea unui complex antioxidant pe bază de seleniu nu determină modificări 
semnificative ale capacităţii aerobe de efort la animale antrenate 21 zile. 

Administrarea unui complex antioxidant pe bază de seleniu şi expunerea cronică la 
hipoxie hipobară determină creşteri maxime ale capacităţii aerobe de efort la animale 
antrenate. 

2. Suplimentarea cronică cu seleniu determină la animale sedentare scăderea stresului 
oxidativ cu scăderi semnificative ale malondialdehidei şi creşterea apărării antioxidante la 21 
zile pe seama grupărilor sulfhidril şi glutationului, în condiţii de normoxie normobară. 

Suplimentarea cronică cu un complex antioxidant determină la animale sedentare 
scăderea semnificativă a stresului oxidativ pe seama malondialdehidei şi creşterea apărării 
antioxidante pe seama grupărilor sulfhidril la 21 zile, în condiţii de normoxie normobară. 
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3. Suplimentarea cronică cu seleniu şi expunerea cronică la hipoxie hipobară a 
animalelor sedentare determină la 21 zile creşterea stresului oxidativ pe seama proteinelor 
carbonilate şi creşterea apărării antioxidante. 

Suplimentarea cronică cu un complex antioxidant şi expunerea la hipoxie hipobară a 
animalelor sedentare determină la 21 zile scăderea stresului oxidativ pe seama 
malondialdehidei şi creşterea apărării antioxidante. 

4. Suplimentarea cronică cu seleniu şi expunerea cronică la hipoxie hipobară a 
animalelor antrenate determină la 21 zile menţinerea stresului oxidativ pe seama proteinelor 
carbonilate care cresc semnificativ, simultan cu creşterea semnificativă a apărării 
antioxidante. 

Suplimentarea cronică cu un complex antioxidant şi expunerea cronică la hipoxie 
hipobară a animalelor antrenate determină la 21 zile creşterea stresului oxidativ pe seama 
malondialdehidei şi proteinelor carbonilate care cresc semnificativ şi scăderea semnificativă a 
apărării antioxidante pe seama glutationului. 

5. Suplimentarea cronică timp de 21 zile cu seleniu nu determină modificări ale 
seleniemiei la animale sedentare şi după expunere cronică la hipoxie hipobară. 

Seleniemia scade semnificativ după expunere cronică la hipoxie hipobară şi 
antrenament şi după administrare cronică a unui complex antioxidant şi antrenament. 

6. Suplimentarea cronică cu seleniu timp de 21 zile determină creşteri semnificative 
ale glicemiei şi scăderi semnificative ale colesterolemiei la animale sedentare. 

Administrarea cronică a unui complex antioxidant timp de 21 zile determină scăderi 
semnificative ale colesterolemiei.  

7. Suplimentarea cronică cu seleniu timp de 21 zile determină la animale antrenate la 
efort creşteri semnificative ale glicemiei şi modificări nesemnificative ale colesterolemiei. 

Administrarea cronică a unui complex antioxidant timp de 21 zile la animale antrenate 
la efort determină creşteri semnificative ale glicemiei şi scăderi semnificative ale 
colesterolemiei. 

8. Administrarea de seleniu la sportivi antrenaţi timp de 21 zile determină creşterea 
capacităţii aerobe şi anaerobe de efort faţă de subiecţi sedentari antrenaţi. 

9. Administrarea de seleniu la sportivi antrenaţi timp de 21 zile determină 
îmbunătăţirea capacităţii de apărare antioxidantă explorată neinvaziv pe seama donorilor de 
hidrogen faţă de lotul de sedentari antrenaţi. 

10. Administrarea cronică de complex antioxidant cu seleniu şi expunere la hipoxie 
hipobară determină creşterea capacităţii aerobe de efort şi creşterea capacităţii de apărare 
antioxidantă la animale antrenate. 

11. Aportul exogen de seleniu prin dietă sau ca supliment nutritiv la sportivi poate 
contribui la îmbunătăţirea capacităţii aerobe şi anaerobe de efort şi a homeostaziei redox în 
competiţii în sporturile de anduranţă şi forţă. 

12. Determinările neinvazive ale stresului oxidativ la sportivi recomandă utilizarea 
urinei pentru explorarea biochimică a efortului fizic şi monitorizarea antrenamentului. 
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Chapter 2 
Research methods 

 
Aerobic exercise capacity in animals – the treadmill exercise test was performed; the 

duration of the test (seconds) was timed from the start of the treadmill to the exhaustion of the 
rats, when they stopped running (refusal to run). 

Aerobic and anaerobic exercise capacity in human subjects – consisted of the 
indirect determination of the pre- and post-training aerobic exercise capacity and the 
determination of the pre- and post-training anaerobic exercise capacity. 

Indicators of the oxidant/antioxidant balance in animals (in the serum) - 
malondialdehyde (MDA) and carbonylated proteins (CP); glutathione (GSH) and 
determination of the total content of thiol (sulfhydryl) groups (SH). 

Indicators of the oxidant/antioxidant balance in athletes (in the urine) - MDA and 
hydrogen donors (HD).  

Determination of some serum indicators – glucose and cholesterol, selenium. 
Exposure to hypobaric hypoxia was performed in the hypobaric chamber at the 

simulated altitude of 2500 m, corresponding to pO2 air of 117 mm Hg. 
  

Chapter 3 
Administration of selenium and aerobic exercise capacity in animals 

 
Objectives 
The effect of the administration of: 

 selenium on the aerobic exercise capacity in rats  
 selenium and physical exercise on the indicators of the oxidant/antioxidant balance 
 selenium and physical exercise on glycemia in rats 
 selenium and physical exercise on cholesterolemia in rats 
 selenium and physical exercise on selenemia in rats 

was monitored. 
 
Material and methods 
The following groups were used for the study: group I – control group, sedentary rats; 

group II – control group, sedentary rats supplemented with Se for 21 days; group III – group 
performing physical exercise for 21 days; group IV – group performing physical exercise for 
21 days, supplemented with Se for 21 days. 

 
Results 

 1. Exercise training for 21 days induces a significant increase in aerobic exercise 
capacity in animals (groups III and IV). The increase in aerobic exercise capacity is 
significant after the administration of Se (group IV), compared to trained animals without Se 
administration (group III). 

2. Exercise training for 21 days in group III causes a significant increase in serum 
MDA and CP, GSH, insignificant changes in SH groups, a significant increase in glycemia, 
insignificant changes in cholesterol. 

3. Selenium supplementation in sedentary animals (group II) determines after 21 days 
a significant decrease in MDA, insignificant changes in CP, an increase in GSH and SH 
groups, a significant increase in glycemia, a significant decrease in cholesterol. 

4. Selenium supplementation in exercise trained animals (group IV) results after 21 
days in a significant decrease in MDA, insignificant changes in CP, an increase in GSH, 
insignificant changes in SH groups, a significant increase in glycemia, an insignificant 
decrease in cholesterol. 
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 5. Selenium supplementation induces an insignificant decrease in selenemia in 
exercise trained animals. 

Chapter 4 
Administration of selenium antioxidant complexes  

and aerobic exercise capacity in animals 
 

Objectives 
The effect of the administration of: 

 selenium antioxidant complexes on aerobic exercise capacity in rats 
 selenium antioxidant complexes and physical exercise on the indicators of the 

oxidant/antioxidant balance 
 selenium antioxidant complexes and physical exercise on glycemia in rats 
 selenium antioxidant complexes and physical exercise on cholesterolemia in rats 

was monitored. 
 

Material and methods 
The following groups were used for the study: group I – control group, sedentary rats; 

group II – control group, sedentary rats supplemented with a Se AO complex for 21 days; 
group III – group performing physical exercise for 21 days; group IV – group performing 
physical exercise for 21 days, supplemented with a Se AO complex for 21 days. 

 
Results 
1. Exercise training for 21 days (groups III and IV) determines an increase in aerobic 

exercise capacity. The administration of a Se AO complex (group IV) does not cause 
significant changes in aerobic exercise capacity, compared to the group without 
supplementation (group III). 

2. Exercise training for 21 days in group III induces a significant increase in serum 
MDA, CP and glycemia, a significant decrease in GSH, insignificant changes in SH groups 
and an insignificant increase in cholesterol. Compared to sedentary animals supplemented 
with Se (group II), a significant increase in MDA, CP, glycemia and cholesterol and a 
significant decrease in GSH, without significant changes in SH groups, is found in group III. 

 3. Supplementation with a Se AO complex in sedentary animals (group II) results 
after 21 days in a significant decrease in serum MDA, GSH and cholesterol, insignificant 
changes in CP and glycemia and a significant increase in SH groups. 

4. Supplementation with a Se AO complex in exercise trained animals (group IV) 
induces after 21 days a significant increase in serum MDA, CP and glycemia, insignificant 
changes in SH groups and a significant decrease in GSH and cholesterol. 

5. Compared to sedentary animals supplemented with a Se AO complex (group II), a 
significant increase in serum MDA, CP and glycemia, an insignificant increase in cholesterol, 
a significant decrease in GSH, insignificant changes in SH groups are found in group IV. 

6. Compared to exercise trained animals (group III), an insignificant decrease in 
MDA, PC, an insignificant increase in GSH, SH groups and glycemia and a significant 
decrease in cholesterol are found in group IV. 
  

Chapter 5 
Administration of selenium, exposure to hypoxia  

and exercise capacity in animals 
 
Objectives 
The effect of selenium administration, exposure to hypobaric hypoxia and physical 

exercise on: 
 the aerobic exercise capacity of rats 
 the indicators of the oxidant/antioxidant balance 



 18

 selenemia in rats 
was monitored. 

Material and methods 
The following groups were used for the study: group I – control group, sedentary rats; 

group II – control group, sedentary rats, supplemented with Se for 21 days; group III - group 
performing physical exercise for 21 days; group IV – group exposed to hypobaric hypoxia for 
21 days; group V – group exposed to hypobaric hypoxia, supplemented with Se for 21 days; 
group VI – group exposed to hypobaric hypoxia, performing physical exercise for 21 days; 
group VII – group supplemented with Se, performing physical exercise for 21 days; group 
VIII – group supplemented with Se, exposed to hypobaric hypoxia, performing physical 
exercise for 21 days.  

 
Results 
1. Aerobic exercise capacity increases by exercise training (groups III, VI, VII and 

VIII). Selenium administration (group VII) significantly increases aerobic exercise capacity, 
compared to the non-supplemented group (group III). 

Selenium administration and exposure to hypobaric hypoxia (group VIII) cause a 
significant increase in aerobic exercise capacity, compared to the exercise trained group under 
normobaric normoxia conditions (group III) and compared to the exercise trained group 
supplemented with Se under normobaric normoxia conditions (group VII). 

2. Chronic exposure to hypobaric hypoxia in sedentary animals (group IV) determines 
after 21 days significant changes in the serum O/AO balance, with a decrease in MDA, an 
increase in CP and an increase in GSH and SH groups, compared to the control group (group 
I), maintained under normobaric normoxia conditions. 

 3. Selenium supplementation and exposure to hypobaric hypoxia in sedentary animals 
(group V) result after 21 days in significant changes in the serum O/AO balance, with a 
decrease in MDA, an increase in CP, GSH and SH, compared to control animals 
supplemented with Se (group II), maintained under normobaric normoxia conditions. 

Compared to the group exposed to hypobaric hypoxia without Se supplementation 
(group IV), an insignificant decrease in MDA, CP and SH groups and a significant increase in 
GSH are found. 

4. Selenium supplementation, exposure to hpobaric hypoxia and exercise training 
(group VIII) induce after 21 days changes in the serum O/AO balance, with an insignificant 
decrease in MDA and a significant increase in CP, GSH and SH groups, compared to animals 
supplemented with Se, trained under normobaric normoxia conditions (group VII). 

5. Chronic exposure to hypobaric hypoxia and exercise training (group VI) determine 
after 21 days a significant decrease in MDA and CP, an insignificant increase in GSH and a 
significant increase in SH groups, compared to the exercise trained group (group III), under 
normobaric normoxia conditions. 

6.  Selenemia does not change 21 days after Se supplementation (group II) and after 
exposure to hypobaric hypoxia (group IV), compared to the control group without Se 
supplementation, maintained under normobaric normoxia conditions (group I). 

7. Selenemia significantly decreases 21 days after physical exercise and exposure to 
hypobaric hypoxia (group VI), compared to the sedentary group exposed to hypobaric 
hypoxia (group IV). 

 
Chapter 6 

Administration of selenium antioxidant complexes,  
exposure to hypoxia and exercise capacity in animals   

 
Objectives 
The effect of the administration of a selenium antioxidant complex, exposure to 

hypobaric hypoxia and physical exercise on:  



 19

 the aerobic exercise capacity of rats 
 the indicators of the oxidant/antioxidant balance 
 selenemia in rats 

was monitored. 
 

Material and methods 
The following groups were used for the study: group I -  control group, sedentary rats; 

group II – control group, sedentary rats, supplemented with a Se AO complex for 21 days; 
group III – group performing physical exercise for 21 days; group IV – group exposed to 
hypobaric hypoxia for 21 days; group V – group exposed to hypobaric hypoxia, 
supplemented with a Se AO complex for 21 days; group VI – group exposed to hypobaric 
hypoxia, performing physical exercise for 21 days; group VII – group supplemented with a 
Se AO complex, performing physical exercise for 21 days; group VIII – group 
supplemented with a Se AO complex, exposed to hypobaric hypoxia, performing physical 
exercise for 21 days.  

 
Results 
1. Exercise training for 21 days induces a significant increase in aerobic exercise 

capacity under normobaric normoxia conditions. Aerobic exercise capacity significantly 
increases after exposure to hypobaric hypoxia (group VI) and after the administration of an 
AO complex (group VII). 

Aerobic exercise capacity is not influenced by the administration of an AO complex 
and exposure to hypobaric hypoxia (group VIII), compared to the exercise trained group 
exposed to hypobaric hypoxia (group VI). 

Aerobic exercise capacity reaches the highest values in the exercise trained group 
supplemented with AO and exposed to hypobaric hypoxia (group VIII), compared to the other 
groups (III, VI, VII). 

2. After 21 days of exercise training and exposure to hypobaric hypoxia (group VI), a 
significant decrease in serum MDA and CP, an insignificant increase in GSH and a significant 
increase in SH groups are found compared to the exercise trained group (group III). 

3. After exercise training for 21 days and supplementation with an AO complex 
(group VII), an insignificant decrease in serum MDA and CP, a significant decrease in GSH 
and insignificant changes in SH groups are found compared to the exercise trained group 
(group III), as well as a significant increase in MDA and CP and a significant decrease in 
GSH and SH compared to the sedentary group supplemented with an AO complex (group II). 

 4. After supplementation with an AO complex, exposure to hypobaric hypoxia and 
exercise training for 21 days (group VIII), a significant increase in MDA, a significant 
decrease in CP and GSH and an insignificant increase in SH groups are found compared to 
the exercise trained group exposed to hypobaric hypoxia (group VI) for the same time period. 

 5. Supplementation with an AO complex, exposure to hypobaric hypoxia and exercise 
training for 21 days (group VIII) result in a significant decrease in MDA and CP, an increase 
in GSH and a significant increase in SH groups, compared to the group supplemented with an 
AO complex, trained for the same time period (group VII). 

6. The chronic administration for 21 days of an AO complex induces in sedentary 
animals (group II) a significant decrease in MDA, insignificant changes in CP and an increase 
in GSH and SH compared to the control group (group I). 

7. The chronic administration for 21 days of an AO complex in animals exposed to 
hypobaric hypoxia (group V) determines an insignificant decrease in MDA, an insignificant 
increase in CP and a significant increase in GSH and SH. 

8. Selenemia significantly decreases after the chronic administration for 21 days of an 
AO complex and physical exercise (group VII) compared to the group exposed to hypobaric 
hypoxia (group IV), to the AO supplemented group exposed to hypobaric hypoxia, (group V) 
and to the exercise trained group exposed to hypobaric hypoxia (group VI). 
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Chapter 7 
Administration of selenium and exercise capacity in athletes 

 
Objectives 
The effect of the administration of:  

 selenium and physical exercise on maximal oxygen consumption (VO2 max) in 
athletes 

 selenium and physical exercise on maximal aerobic power (VO2 max/G) in athletes 
 selenium and physical exercise on maximal anaerobic power (W) in athletes 
 selenium on the oxidant/antioxidant balance in athletes  

was monitored. 
 
7.2. Material and methods 
The following groups were used for the study: group I – control group, sedentary 

athletes; group II – sedentary athletes receiving Se for 21 days; group III – sedentary athletes 
performing physical exercise for 21 days; group IV – exercise trained athletes performing 
physical exercise for 21 days, supplemented with Se.  

 
Results 

 1. Aerobic exercise capacity in athletes trained for 21 days with chronic selenium 
supplementation (group IV) significantly increases with an increase in maximal VO2 and 
maximal aerobic power, compared to sedentary subjects trained for the same time period 
(group III) and to initial values (moment T1). 
 2. Anaerobic exercise capacity in athletes trained for 21 days with chronic selenium 
supplementation (group IV) significantly increases with an increase in maximal anaerobic 
power, compared to sedentary subjects trained for the same time period (group III) and to 
initial values (moment T1). 
 3. Chronic selenium administration in sedentary subjects (group II) for 21 days 
determines an insignificant increase in urinary MDA and a significant increase in urinary HD 
compared to the control group (group I).  
  4. Chronic selenium administration in sedentary subjects (group III), trained for 21 
days, results in a significant increase in urinary MDA and an insignificant increase in urinary 
HD compared to the control group (group I). 
 5. Chronic selenium administration in athletes (group IV) trained for 21 days induces 
an insignificant increase in urinary MDA and a significant increase in urinary HD compared 
to the group of sedentary subjects with selenium supplementation (group II). 
   6. Chronic selenium administration in athletes (group IV) trained for 21 days leads to 
an insignificant decrease in urinary MDA and a significant increase in urinary HD compared 
to the sedentary group trained for the same time period (group III). 
 7. The determination of the indicators of the urinary O/AO balance in the groups of 
athletes with chronic selenium supplementation trained for 21 days (group IV) shows 
insignificant changes in MDA and a significant increase in HD before and after physical 
exercise, compared to the values of the first testing day. 
  

Chapter 8 
General conclusions 

 
1. Exercise training for 21 days causes a significant increase in aerobic exercise 

capacity under normobaric normoxia conditions. 
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The increase in aerobic exercise capacity after 21 days of training is significant after 
selenium administration and after selenium administration associated with chronic exposure 
to hypobaric hypoxia corresponding to the altitude of 2500 m. 

The administration of a selenium antioxidant complex does not determine significant 
changes in the aerobic exercise capacity of animals trained for 21 days. 

The administration of a selenium antioxidant complex and chronic exposure to 
hypobaric hypoxia induces a maximal increase in the aerobic exercise capacity of trained 
animals. 

2. The chronic selenium supplementation of sedentary animals causes a decrease in 
oxidative stress with a significant decrease in malondialdehyde and an increase in antioxidant 
defense at 21 days, with an increase in sulfhydryl groups and glutathione, under normobaric 
normoxia conditions. 

The chronic supplementation of sedentary animals with an antioxidant complex 
induces a significant decrease in oxidative stress, with a decrease in malondialdehyde and an 
increase in antioxidant defense, with an increase in sulfhydryl groups at 21 days, under 
normobaric normoxia conditions. 

3. The chronic selenium supplementation and chronic exposure to hypobaric hypoxia 
of sedentary animals determine at 21 days an increase in oxidative stress, with an increase in 
carbonylated proteins, and increased antioxidant defense.  

 The chronic supplementation with an antioxidant complex and exposure to hypobaric 
hypoxia of sedentary animals induce at 21 days a decrease in oxidative stress, with a decrease 
in malondialdehyde, and increased antioxidant defense. 

4. The chronic selenium supplementation and chronic exposure to hypobaric hypoxia 
of exercise trained animals result at 21 days in the maintenance of oxidative stress, with a 
significant increase in carbonylated proteins, concomitantly with a significant increase in 
antioxidant defense. 

The chronic supplementation with an antioxidant complex and chronic exposure to 
hypobaric hypoxia of exercise trained animals determine at 21 days an increase in oxidative 
stress, with a significant increase in malondialdehyde and carbonylated proteins, and a 
significant decrease in antioxidant defense, with decreased glutathione levels. 

 5. Chronic selenium supplementation for 21 days induces no changes in selenemia in 
sedentary animals after chronic exposure to hypobaric hypoxia. 

Selenemia significantly decreases after chronic exposure to hypobaric hypoxia and 
exercise training and after the chronic administration of an antioxidant complex and exercise 
training. 

 6. Chronic selenium supplementation for 21 days leads to a significant increase in 
glycemia and a significant decrease in cholesterolemia in sedentary animals. 

The chronic administration of an antioxidant complex for 21 days induces a significant 
decrease in cholesterolemia. 

 7. The chronic 21-day selenium supplementation of exercise trained animals results in 
a significant increase in glycemia and insignificant changes in cholesterolemia. 

The chronic 21-day administration of an antioxidant complex to exercise trained 
animals causes a significant increase in glycemia and a significant decrease in 
cholesterolemia. 

 8. The administration of selenium to athletes trained for 21 days induces an increase 
in aerobic and anaerobic exercise capacity compared to trained sedentary subjects. 

9. The administration of selenium to athletes trained for 21 days leads to an 
improvement in the non-invasively explored antioxidant defense capacity, with an increase in 
HD compared to the trained sedentary group. 

10. The chronic administration of a selenium antioxidant complex and exposure to 
hypobaric hypoxia determine an increase in the aerobic exercise capacity and an increase in 
the antioxidant defense capacity of trained animals. 
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11. The exogenous selenium intake by diet or as a nutritional supplement in athletes 
may contribute to the improvement of aerobic and anaerobic exercise capacity and redox 
homeostasis in endurance and strength sports competitions. 

12. The non-invasive determinations of oxidative stress in athletes recommend the use 
of urine for the biochemical exploration of physical exercise and the monitoring of training.   
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Period 01.01.2006 - present 
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12.12.2002 

• Principal subjects/occupational
skills covered

Family medicine 

Name of the institution/ structure Ministry of Health and Family 
Public Health Department from Bihor county 

• Level of classification Post university studies 

 

Education and training 

 

Period Graduated in 2006 

Qualification Psycho kinetic therapy  

Principal subjects/occupational skills 
covered 

Profile medicine- Specialization Psycho kinetic therapy 

Name of the institution/ structure Faculty of Medicine and Pharmacy Oradea- Specialization Psycho kinetic therapy 

Level of classification Bachelor in medicine 
 
 

Education and training  

Period Graduated in 2002 

Qualification Profile medicine- specialization General Medicine 

Principal subjects/occupational skills 
covered 

General medicine 

Name of the institution/ structure Faculty of Medicine from Oradea – Specialization General Medicine 
 

Level of classification   Bachelor in medicine 

 

                       Education and training 

 
 

Period Graduated in 1995 

Qualification 
 

Name of institution 
 

Level of classification   

Graduation diploma 
 
Theoretical High School from Zalau 
 
College education 



 26

 
 
 

Professional competences and 
studies 

 
 
 
 
 
 
 

Published studies 
 

 
 
 
 
 
 
 
 
 
 

Participation to conferences  

From 01.11.2003- started doctoral thesis and research at the University of Medicine and Pharmac
„Iuliu Hategan” from Cluj Napoca- fundamental field Medical Sciences, domain Medicine 
April 2006- Graduated the first module to obtain the competence in “General Ultra resonance at th
University of Medicine and Pharmacy „Iuliu Hategan” from Cluj Napoca 
 November 2006 - Graduated the first module to obtain the competence in “General Ultra resonan
the - University of Medicine and Pharmacy „Iuliu Hategan” from Cluj Napoca  
Specialization course   „Actuality in pediatrics” – April 2004 Oradea 
Specialization course  „Prevention and transmission of AIDS in medical practice” – April 2005 
Specialization course „ Conciliation for testing AIDS” – April 2005 
Specialization course  „ The role of the family doctor to prevent AIDS transmission” - April 2005 
 
Incidence of obesity and arterial hypotension in an industrial collectivity – co-author – published in
Diabetologica Romana, vol. XXIX, Craiova, 2003 
The influence of Selenium administration on the capacity of physical effort on rats – Diploma 
dissertation 2002 
Nervous and joints lesions on shoulders’ level in sports – co-author- article published in “Palestric
Mileniului III” – June 2007 
Selenium in organism  – prim-author – article published in “Palestrica Mileniului III” – September 2
Selenium and physical effort- prim-author – article published in “Palestrica Mileniului III” – Decem
2008 
General consideration on the oxidative stress  – prim-author- article published in “Salajul Medical”
June 2008 
Antioxidants and physical effort - co-author – article published in “Salajul Medical” – November 20
 
 
The 4-th edition of “National Conference of the Romanian Society of Internal Medicine – April 200
The role of IECA inhibitors in the cardiovascular disease – April 2003 
 ALLHAT Study – New perspective of arterial hypertension  – May 2003 
Gastro esophageal reflux  – from pathogenically  mechanism to therapeutically solutions – June 2
Physical effort, positive effects and risks – December 2003 – Cluj Napoca 
National Congress of Social Pediatric  – June 2004, Cluj Napoca 
The 10-th Congress of the Romanian Society of Physiology  – June 2008, Cluj Napoca 

Mother tongue Romanian 
 

Foreign language    

Auto evaluation  Comprehension Speak Writte

  Listen abilities Read abilities Interaction Verbal 

English language   Very good  Very good  Very good  Very good  Goo

French language   Good  Good  Good  Good  Goo

Italian language   Good  Good  Medium  Medium  Medi

 

  

PC Skills Good knowledge of PC for Word, Excel.  
Good knowledge of using internet. 

  
  

  

  

 
 
 

 
 
 
 



 27

 
 


