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PARAMETRII TESTATI

Cercetarile au fost efectuate pe sobolani albi rasa Wistar, de sex masculin, cu
greutatea de 150-190 g, proveniti din biobaza Universitatii de Medicina si Farmacie “Iuliu
Hatieganu “Cluj-Napoca, la care s-au determinat: capacitatea aeroba de efort prin proba de
inot sau testul de alergare la banda de fuga, elementele figurate din sangele venos recoltat din
vena retroorbitard (numar de leucocite, hematii, plachete, si leucograma), capacitatea
fagocitard (indice fagocitar, activitate fagocitara, peroxidaze), balanta oxidanti/antioxidanti:
indicatorii pentru stresul oxidativ (peroxizii lipidici) si indicatorii pentru apararea
antioxidativa (capacitatea de donor de hidrogen).

CERCETARI PERSONALE

Capitolul 3. Expunerea cronica la fumul de tigara

Obiective

1. efectele produse de expunerea cronica la fum de tigard asupra capacitatii aerobe de
efort fizic;

2. efectele produse de expunerea cronica la fum de tigarad asupra elementelor figurate;

3. efectele produse de expunerea cronica la fum de tigard asupra capacitdtii fagocitare.

Loturi

Pentru experiment s-au utilizat trei loturi alcatuite fiecare din 10 sobolani:

Lotul I - animale antrenate la efort fizic;

Lotul II - animale antrenate la efort fizic si cu expunere cronica la fum de tigara;

Lotul III - animale sedentare expuse cronic la fum de tigara.

Rezultate si concluzii

1. Antrenamentul prin alergare determina cresteri semnificative ale capacitatii aerobe
de efort fizic, cresterile fiind semnificativ mai mari in conditii ambientale normale,
comparativ cu aeropoluarea produsd prin expunerea cronica la fum de tigara.

2. Efortul fizic nu determind modificari numerice semnificative ale leucocitelor;
numarul PMNN creste semnificativ in ziua 14; numarul MO creste semnificativ la 14 zile si
la 28 zile fatd de valorile initiale.

3. Efortul fizic si expunerea cronicd la fum de tigard nu determina modificari
numerice semnificative ale leucocitelor si nici ale PMNN si MO.

4. Expunerea cronicd la fum de tigara nu determind modificari numerice semnificative
ale leucocitelor, PMNN si MO fata de valorile initiale.

5. Efortul fizic produce scaderi semnificative ale IF la 14 zile si la 28 zile, cresteri
semnificative ale AF la 14 zile, urmate de scaderi, si lipsa modificarilor semnificative ale Px,
fata de valorile initiale.

6. Efortul fizic si expunerea cronica la fum de tigara determina cresteri semnificative
ale IF la 14 si 28 de zile si scaderi ale AF la 14 zile, urmate de cresteri semnificative la 28
zile, scaderi semnificative ale Px la 14 zile, fata de valorile initiale.

7. Expunerea cronicd la fum de tigara determina cresteri semnificative ale IF la 28
zile, scaderi semnificative ale AF la 14 zile, urmate de cresteri semnificative la 28 zile si
scaderi semnificative ale Px la 14 zile, fata de valorile initiale.

8. Efortul fizic determina cresteri semnificative ale hematiilor la 14 zile, urmate de
scaderi semnificative, fatd de valorile initiale si scaderi semnificative ale plachetelor fata de
valorile initiale.

9. Efortul fizic si expunerea cronica la fum de tigara determind cresteri semnificative
ale hematiilor la 28 de zile si modificdri nesemnificative ale plachetelor, fatd de valorile
initiale.



10. Expunerea cronicd la fum de tigara determina scaderi semnificative ale hematiilor
si plachetelor la 14 si 28 de zile, scaderile fiind mai mari la 14 zile, fatd de valorile initiale.

11. Efortul fizic asociat sau nu cu expunere la fum de tigard determina cresterea
capacitatii fagocitare pe seama IF si ale AF, fara modificari ale Px.

Capitolul 4. Expunerea intermitenta la ozon

Obiective

1. efectele produse de expunerea intermitenta la ozon (O3 )asupra capacitdtii aerobe de
efort fizic;

2. efectele produse de expunerea intermitenta la ozon asupra elementelor figurate;

3. efectele produse de expunerea intermitenta la ozon asupra capacitatii fagocitare.

Loturi

Pentru experiment s-au utilizat 3 loturi alcdtuite fiecare din 10 sobolani:

Lotul I - animale antrenate la efort fizic;

Lotul II - animale antrenate la efort fizic i cu expunerea intermitenta la ozon;

Lotul III — animale sedentare cu expunere intermitentd la ozon.

Rezultate si concluzii

1. Antrenamentul determinad cresterii semnificative ale capacitdtii aerobe de efort
fizic.

2. Cresterile capacitatii aerobe de efort fizic sunt semnificativ mai mari n conditii
ambientale normale, comparativ cu conditiile de expunere intermitentd la O3, care limiteaza
cresterea performantelor.

3. Efortul fizic cu sau fara expunere intermitentd la Oz determind scaderi ale numarului
leucocitelor, care sunt semnificative doar la 14 zile la animalele expuse la Os.

4. Efortul fizic determina cresteri ale PMNN si MO 1n ziua 14 si cresteri ale MO in
ziua 28 fatd de valorile initiale. Efortul fizic si expunerea la O3 determina cresteri ale PMNN
cu valori semnificative in ziua 14, fata de valorile initiale §i cresteri semnificative ale MO pe
parcursul antrenamentului.

5. Expunerea intermitenta la O3 1n lipsa efortului fizic determind cresteri semnificative
ale numarului leucocitelor pe parcursul experimentului, scaderi semnificative ale PMNN si
modificdri nesemnificative ale MO.

6. Efortul fizic determina scaderi semnificative ale IF la 14 zile si la 28 zile: cresteri
semnificative ale AF la 14 zile, urmate de scaderi, fara modificari ale Px.

7. Expunerea intermitenta la Os si efortul fizic determina scaderi nesemnificative ale
IF, in lipsa efortului fizic expunerea determinand cresteri semnificative ale IF, si AF creste
semnificativ in ziua 14 fata de valorile initiale.

8. Efortul fizic determind cresteri semnificative ale hematiilor la 14 zile, urmata de
scaderi semnificative fata de valorile initiale. Efortul fizic determind scdderi semnificative ale
numarului plachetelor fata de valorile initiale.

9. Expunerea intermitentd la O si efortul fizic determind scaderi semnificative ale
numarului de hematii. Expunerea intermitentd la O; si efortul fizic determina scaderi
nesemnificative ale numarului plachetelor in ziua 14.

10. Capacitatea fagocitara creste dupa expunere intermitenta la Oz si efort fizic,
asociat sau nu cu expunere intermitenta la Os.

11. Expunerea intermitentd la Oz determina modificari nesemnificative ale numarului
hematiilor i scaderi semnificative ale numdrului plachetelor in ziua 14, fata de valorile
initilale, cu tendinta de revenire in ziua 28.

Capitolul 5. Administrarea de Hidrocortizon Hemisuccinat

Obiective

1. efectul administrarii de Hidrocortizon Hemisuccinat asupra capacitdtii aerobe de
efort;



2. influenta efortului fizic si administrarii de Hidrocortizon Hemisuccinat asupra
elementelor figurate;

3. influenta efortului fizic si a administrarii de Hidrocortizon Hemisuccinat asupra
capacitatii fagocitare;

4. influenta administrarii de Hidrocortizon Hemisuccinat asupra nivelului de cortizol
seric.

Loturi

S-au investigat doua loturi alcatuite fiecare din 10 sobolani:

Lotul I - animale antrenate la efort fizic;

Lotul II - animale antrenate la efort fizic si cu administrare de Hidrocortizon
Hemisuccinat.

Rezultate si concluzii

1. Capacitatea aerobd de efort creste semnificativ pe parcursul antrenamentului cu si
fara suplimentare de Hidrocortizon Hemisuccinat.

2. Hidrocortizonul Hemisuccinat nu are influentd semnificativa asupra capacitatii
aerobe de efort la animale.

3. Administrarea de Hidrocortizon Hemisuccinat §i antrenamentul determind scaderi
semnificative a numarului leucocitelor fata de valorile initiale, fara modificari semnificative
ale PMNN, dar cu cresteri ale MO, care sunt semnificative la 14 zile.

4. Dupa administrarea de Hidrocortizon Hemisuccinat si efort, IF, AF si Px nu
prezintd modificari semnificative fatd de valorile initiale.

5. Dupa administrarea de Hidrocortizon Hemisuccinat si efort, numarul hematiilor
creste, cu valori semnificative in ziua 14 fatd de valorile initiale, urmate de scaderi fara
revenire la valorile initiale.

6. Dupa administrarea de Hidrocortizon Hemisuccinat si efort, numarul plachetelor nu
prezintd modificari semnificative fatd de valorile initiale.

7. Administrarea de Hidrocortizon Hemisuccinat determina cresteri semnificative ale
cortizolului seric la 14 zile, urmate de scaderi semnificative la 28 zile fata de valorile initiale.

8. Administrarea de Hidrocortizon Hemisuccinat si efortul fizic nu influenteaza
semnificativ capacitatea fagocitara (IF, AF si Px), care prezintd modificari nesemnificative pe
parcursul antrenamentului.

Capitolul 6. Administrarea de vitamine

Obiective

1. influenta suplimentarii de vitamine (A, E, C) asupra capacitatii aerobe de efort fizic
la sobolani;

2. influenta efortului fizic §i suplimentarii de vitamine (A, E, C) asupra capacitatii
fagocitare la sobolani;

3. influenta efortului fizic si suplimentdrii de vitamine (A, E, C) asupra elementelor
figurate la sobolani;

4. influenta efortului fizic si suplimentdrii de vitamine (A, E, C) asupra balantei
oxidanti/antioxidanti la sobolani.

Loturi

Studiul s-a realizat pe 4 loturi fiecare lot avand 10 sobolani:

Lotul I - lotul martor cu animale antrenate la efort fizic;

Lotul II - cu animale antrenate la efort fizic si suplimentare de vitamina A;

Lotul IIT - cu animale antrenate la efort fizic i suplimentare de vitamina E;

Lotul IV - cu animale antrenate la efort fizic si suplimentare de vitamina C.

Rezultate si concluzii

1. Capacitatea aeroba de efort creste semnificativ la animalele antrenate la efort (la
inot), cdrora li s-a administrat vitaminele E si C, comparativ cu valorile initiale.



2. Suplimentarea de vitamina A si efortul fizic nu influenteazd numarul leucocitelor,
dar determind cresteri semnificative ale PMINN si activitatii Px.

3. Suplimentarea de vitamind E si efortul fizic determind scaderi semnificative ale
numarului leucocitelor, modificarea formulei leucocitare cu cresteri semnificative ale MO,
fard a influenta semnificativ IF, AF, dar determind scaderi semnificative ale Px.

4. Suplimentarea de vitamind C si efortul fizic determind cresteri semnificative ale
numarului leucocitelor, cresteri semnificative ale PMNN si MO la 14 zile, urmate de scaderi
semnificative ale MO la 28 zile, cu cresteri ale capacitatii fagocitare semnificative pentru IF la
28 zile, pentru AF si Px la 14 zile si 28 zile.

5. Administrarea de vitamind A si efortul fizic determina scaderi ale numarului
hematiilor, care sunt semnificative la 14 zile si la 28 zile, scaderi ale numarului plachetelor
urmate de cresteri semnificative la 28 zile.

6. Administrarea de vitamina E si efortul fizic determina cresteri semnificative ale
numarului hematiilor la 14 zile si la 28 zile, si cresteri ale numarului plachetelor, care sunt
semnificative la 28 zile.

7. Administrarea de vitamina C si efortul fizic determina cresteri semnificative ale
numarului hematiilor la 14 zile, urmate de scaderi, fara modificari semnificative ale
plachetelor.

8. Administrarea de vitamine A si E si efortul fizic determind modificari ale balantei
O/AO cu reducerea SO, scad PxL si cresc DH; administrarea de vitamind C influenteaza
nefavorabil balanta O/AO cu cresterea SO: cresterea PxL si scaderea DH.

9. Antrenamentul moderat la inot determind cresteri semnificative ale capacitatii
aerobe de efort, scaderi semnificative ale numarului leucocitelor, cresteri semnificative ale
PMNN la 14 zile si ale MO la 28 zile, scaderi semnificative ale IF la 14 zile, cresteri
nesemnificative ale AF la 28 zile, cresteri semnificative ale numarului de hematii si scaderi
semnificative ale plachetelor la 28 zile; balanta O/AO prezinta cresteri semnificative ale PxLL
si DH la 28 zile.

Capitolul 7. Administrarea de Coenzima Q,

Obiective

1. influenta suplimentarii de Coenzima Q;¢ (CoQjo) asupra capacitdtii aerobe de efort
fizic;

2. influenta efortului fizic si suplimentarii de CoQ;( asupra elementelor figurate;

3. influenta efortului fizic si suplimentarii de CoQo asupra capacitatii fagocitare.

Loturi

Studiul s-a realizat pe trei loturi alcatuite fiecare din 10 sobolani:

Lotul I - animale antrenate la efort fizic;

Lotul II - animale antrenate la efort fizic si cu suplimentare de CoQq;

Lotul IIT - animale cu suplimentare de CoQy .

Rezultate si concluzii

1. Antrenamentul cu si fara administrare de CoQ;¢ determina cresteri semnificative a
capacitdtii aerobe de efort.

2. Efortul fizic nu determind modificari semnificative asupra numarului leucocitelor,
dar produce cresteri semnificative ale numarului PMNN la 14 zile, urmate de revenirea la
valorile initiale, cresteri semnificative ale MO la 14 zile si 28 de zile, fata de valorile initiale.

3. Efortul fizic si suplimentarea de CoQjo nu determind modificari semnificative
asupra numarului leucocitelor si PMNN, dar produc cresteri semnificative ale MO, cu valori
maxime 1n ziua 14, comparativ cu valorile initiale.

4. Suplimentarea de CoQ la animalele sedentare nu produce modificari semnificative
asupra numarului leucocitelor, dar determind cresteri semnificative ale numarului PMNN si
MO la 14 zile si 28 zile, fata de valorile initiale.



5. Efortul fizic influenteaza capacitatea fagocitara cu: scaderea semnificativa a IF in
ziua 14 si ziua 28 fatd de valorile initiale, cresterea semnificativd a activitatii fagocitare in
ziua 14 si revenirea la valorile initiale in ziua 28, fara a influenta semnificativ Px.

6. Efortul fizic si suplimentarea de CoQ o influenteaza favorabil capacitatea fagocitara,
cu cresteri ale IF si AF, care devin semnificative la 28 de zile; Px scad semnificativ fatd de
valorile initiale.

7. Suplimentarea de CoQo la animalele sedentare determina scaderea semnificativa a
IF la 14 si 28 zile si cresteri ale AF, care sunt semnificative la 28 de zile; Px cresc
semnificativ pe parcursul testarii fatd de valorile initiale.

8. Efortul fizic determina cresteri semnificative ale numarului hematiilor la 14 zile,
urmate de scaderi semnificative la 28 zile, si scaderi semnificative ale numarului plachetelor
la 14 zile, care se mentin si la 28 de zile fata de valorile initiale.

9. Efortul fizic si suplimentarea de CoQ;¢ determina cresteri foarte semnificative ale
numarului hematiilor la 14 zile, care se mentin si la 28 zile, scaderi foarte semnificative ale
plachetelor la 14 zile, urmate de cresteri semnificative peste valorile initiale la 28 de zile.

10. La animalele sedentare, suplimentarea de CoQ;¢ determind cresteri semnificative
ale numarului hematiilor pe parcursul testarii, scaderi ale numarului plachetelor la 14 zile,
urmate de cresteri semnificative la 28 de zile, fata de valorile initiale.

Capitolul 8. Concluzii generale

1. Antrenamentul determina cresteri semnificative ale capacitatii aerobe de efort fizic
la animale. Expunerea la aeropoluanti - fum de tigard si ozon - pe durata antrenamentului
limiteaza cresterea performantelor fizice, comparativ cu animalele martor, antrenate in
conditii ambientale normale. Modificdrile pot fi atribuite efectului prooxidant al
aeropoluantilor si stresului oxidativ asociat efortului fizic.

2. Antrenamentul timp de 28 zile influenteazad numarul elementelor figurate sanguine,
cu cresteri semnificative ale hematiilor la 14 zile, scaderi semnificative ale plachetelor, fara
modificari semnificative ale leucocitelor. Sub actiunea antrenamentului se produc modificari
ale formulei leucocitare pe seama polimorfonuclearelor neutrofile si monocitelor, care cresc;
este stimulata capacitatea fagocitard pe seama activitatii fagocitare la 14 zile, fard modificari
ale peroxidazelor. Modificdrile pot fi atribuite reactiilor adaptative la efort ale elementelor
figurate.

3. Expunerea la fum de tigara si antrenamentul determina cresteri semnificative ale
numarului hematiilor la 28 zile, fara modificari numerice ale plachetelor, leucocitelor si
formulei leucocitare; capacitatea fagocitara creste semnificativ pe seama indicelui fagocitar la
14 zile si a activitatii fagocitare la 28 zile, cu scaderi semnificative ale peroxidazelor.
Modificarile se pot datora raspunsului adaptativ al organismului la agentul poluant, cu
cresterea capacitatii fagocitare.

4. Expunerea la ozon si antrenamentul determind scaderi semnificative ale numarului
de hematii pe parcursul expunerii, ale numarului de leucocite si plachete din ziua a 14 - a si
modificari ale formulei leucocitare cu cresteri ale numarului polimorfonuclearelor neutrofile
si monocitelor din ziua a 14 - a; capacitatea fagocitarad creste semnificativ pe seama activitatii
fagocitare si indicelui fagocitar din ziua a 14 - a, farda modificari semnificative ale
peroxidazelor. Modificarile pot fi atribuite raspunsului adaptativ al organismului si efectului
stimulant al ozonului asupra capacitdtii fagocitare.

5. Administrarea de Hidrocortizon Hemisuccinat nu influenteaza semnificativ
capacitatea aerobd de efort, determind cresteri semnificative ale numarului hematiilor si
monocitelor la 14 zile, scaderi ale numarului leucocitelor, lipsa modificarilor semnificative ale
capacitatii fagocitare (indice fagocitar, activitate fagocitard, peroxidaze). Cresterea
cortizolului seric la 14 zile in urma administrarii de Hidrocortizon Hemisuccinat poate



contribui la scaderea activitatii axului hipotalamo-hipofizo-corticosuprarenal in efort, prin
mecanism de feedback negativ, cu diminuarea numarului leucocitelor si activitatii fagocitare.

6. Administrarea de vitamine E si C influenteaza favorabil capacitatea aeroba de efort
la animale, determinand cresteri semnificative, comparativ cu valorile initiale.

7. Administrarea de vitamina E si efortul determind scdderi semnificative ale
numarului leucocitelor, cresteri semnificative ale numarului hematiilor si plachetelor, cresteri
semnificative ale monocitelor, lipsa unor modificdri semnificative ale capacitatii fagocitare
(indice fagocitar si activitate fagocitard); reducerea stresului oxidativ si cresterea apararii
antioxidative s-ar putea datora scaderilor numerice ale leucocitelor si capacitdtii lor
fagocitare.

8. Administrarea de vitamind A si efortul determina modificdri nesemnificative ale
numarului leucocitelor, scaderi semnificative ale numarului de hematii, cresteri semnificative
la 28 zile ale numarului de plachete, cresteri ale numarului polimorfonuclearelor neutrofile si
ale peroxidazelor, modificari ale capacitatii fagocitare; scaderea stresului oxidativ si cresterea
apararii antioxidative pot fi consecinta scaderii capacitatii fagocitare a leucocitelor.

9. Administrarea de vitamind C si efortul determina cresteri semnificative ale
numarului leucocitelor si elementelor din formula leucocitara (polimorfonucleare neutrofile si
monocite), a numarului de hematii, fara modificari semnificative ale plachetelor; capacitatea
fagocitarad creste pe seama indicelui fagocitar, activitatii fagocitare, peroxidazelor si poate fi
atribuita cresterilor numerice si exploziei respiratorii a leucocitelor.

10. Administrarea de vitamine A si E si antrenamentul au influentd favorabild asupra
balantei oxidanti/antioxidanti, cu reducerea stresului oxidativ §i cresterea apardrii
antioxidative. Administrarea vitaminei C influenteaza nefavorabil balanta oxidanti/
antioxidanti cu cresterea stresului oxidativ si scdderea apararii antioxidative, efect care s-ar
putea datora rolului prooxidant al acesteia in doza administrata.

11. Administrarea de Coenzimd Q;o determind cresteri semnificative ale capacitatii
aerobe de efort la animale, fara modificari semnificative ale numarului leucocitelor totale, a
polimorfonuclearelor neutrofile, cu cresteri semnificative ale numarului monocitelor; cresteri
ale numadrului hematiilor §i cresteri tardive ale numarului plachetelor; capacitatea fagocitara
creste pe seama indicelui fagocitar si activitatii fagocitare, dar scade pe seama peroxidazelor.
Modificarile produse pot fi atribuite rolului antioxidant direct sau indirect al CoQj si rolului
energogen asupra capacitatii de efort.

12. Modificarile fagocitozei in efort pot fi determinate de factorii prooxidanti
aeropoluanti i antioxidanti vitaminici, care influenteazd atat capacitatea de efort, cat si
numarul leucocitelor, formula leucocitara si capacitatea fagocitara.

13. Expunerea la factorii aeropoluanti prooxidanti (fum de tigara si ozon) si efortul
fizic stimuleazd mecanismele de apdrare ale organismului prin fagocitoza, dar limiteaza
capacitatea de efort.

14. Administrarea de antioxidanti vitaminici de tipul vitaminei C contribuie atat la
cresterea capacitatii de efort, cat si a capacitdtii fagocitare.

15. Productia crescutd de specii reactive ale oxigenului si specii reactive ale azotului
in efort fizic In celulele musculare, endoteliale si articulare limiteaza capacitatea de efort, in
timp ce productia crescutd a acestora in celulele fagocitare contribuie la cresterea capacitatii
de aparare antimicrobiana a organismului in efort.
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TESTED PARAMETERS

The research was carried out on white male Wistar rats, weighing between 150 and
190 grams, originating from the biological basis of “Iuliu Hatieganu™ University of Medicine
and Pharmacy Cluj-Napoca. The following parameters were determined: the aerobic exercise
capacity during swimming and treadmill running tests, the figured elements of venous blood
samples from the retro-orbital vein (the counts of leucocytes, erythrocytes, platelets, and the
leucogram), the phagocytic capacity (phagocytic index, phagocytic activity, peroxidases), the
balance oxidants/antioxidants: the oxidative stress indicators (lipoperoxides) and indicators
for the antioxidative defence capacity (hydrogen-donor capacity).

PERSONAL RESEARCHES

Chapter 3. Chronic exposure to cigarette smoke

Objectives
1. the effects of the chronic exposure to cigarette smoke on the aerobic exercise
capacity;

2. the effects of the chronic exposure to cigarette smoke on the figured elements of
the blood;

3. the effects of the chronic exposure to cigarette smoke on the phagocytic capacity.

Groupes

The investigations were carried out in three groupes of 10 rats:

Groupe I — animals trained for exercise;

Groupe II - animals trained for exercise and subjected to chronic exposure to cigarette

smoke;

Groupe III — sedentary animals subjected to chronic exposure to cigarette smoke.

Results and conclusions

1. The training by treadmill running test determined significant increases of the
aerobic exercise capacity, the increases being considerably more important in normal
environmental conditions, as compared with the air pollution produced by the chronic
exposure to cigarette smoke.

2. The exercise did not determined significant modifications of the leucocytes count;
the count of PMNN (polymorphonuclear neutrophil leucocytes) increase significantly on the
14™ day; the count of MO increase significantly after 14 days and 28 days, as compared with
the first day.

3. The exercise and the chronic exposure to cigarette smoke did not determined
significant changes of leucocytes count and of PMNN and MO counts.

4. Chronic exposure to cigarette smoke did not determined significant changes of
leucocytes, PMNN and MO counts, as compared with the first day.

5. The exercise produced significant decreases of FI (phagocytic index) after 14 days
and 28 days, significant increases of FA (phagocytic activity) after 14 days, followed by
decreases and lack of significant changes of Px (peroxidases), as compared with the first day.

6. The exercise and the chronic exposure to cigarette smoke determined significant
increases of FI after 14 days and 28 days and decreases of FA after 14 days, followed by
significant increases after 28 days, significant decreases of Px on the 14" day, as compared
with the first day.

7. Chronic exposure to cigarette smoke determined significant increases of FI after 28
days, significant decreases of FA after 14 days, followed by significant increases after 28 days
and significant decreases of Px after 14 days.

8. The exercise determined significant increases of the erythrocytes count after 14
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days, followed by significant decreases, as compared with the first day, and significant
decreases of platelets, as compared with the first day.

9. The exercise and chronic exposure to cigarette smoke determined significant
increases of erythrocytes after 28 days and insignificant changes of platelets, as compared
with the first day.

10. Chronic exposure to cigarette smoke determined significant decreases of
erythrocytes and platelets after 14 days and 28 days, the decreases being higher after 14 days,
as compared with the first day.

11. The exercise associated or not with chronic exposure to cigarette smoke
determined the increasing of the phagocytic capacity based on FI and FA, without changes of
Px.

Chapter 4. Intermittent ozone exposure

Objectives

1. the effects produced by intermittent ozone (O3) exposure on the aerobic exercise
capacity;

4. 2. the effects produced by intermittent Oz exposure on the figured elements of
the blood;

3. the effects produced by intermittent O3 exposure on the phagocytic capacity.

Groupes

The investigations were carried out in three groupes of 10 rats:

Groupe I — animals trained for exercise;

Groupe II - animals trained for exercise and subjected to intermittent ozone exposure;

Groupe III — sedentary animals subjected to intermittent ozone exposure.

Results and conclusions

1. The training determined significant increases of the aerobic exercise capacity.

2. The increases of the aerobic exercise capacity were significantly higher in normal
environmental conditions, as compared with the conditions of intermittent exposure to O3,
which limited the increasing of performance.

3. The exercise with or without intermittent ozone exposure determined decreases of
leucocytes count, which become significant only after 14 days for the animals exposed to O3,

4. The exercise determined increases of PMNN and MO on the 14" day and increases
of MO on the 28" day, as compared with the first day. The exercise and the exposure to O3
determined increases of PMNN with significant values on the 14™ day, as compared with the
first day, and significant MO increases during exercise training.

5. The intermittent exposure to Oz without exercise determined significant increases of
the count of leucocytes during the experiment, significant PMNN decreases, and insignificant
MO modifications.

6. The exercise determined significant FI decreases after 14 days and 28 days,
significant FA increases after 14 days, followed by decreases, and no Px modifications.

7. The intermittent ozone exposure and exercise determined insignificant FI decreases,
in the absence of exercise, the exposure determining significant FI, and FA increases on the
14" day, as compared with the first day.

8. The exercise determined significant increases of the red blood cells after 14 days,
followed by significant decreases as compared with the first day. The exercise determine
significant decreases of the count of the platelets as compared with the first day.

9. The intermittent O3 exposure and exercise determined significant decreases of the
count of the red blood cells. The intermittent O3 exposure and exercise determined
insignificant decreases of the count of the platelets on the 14" day.

10. The phagocytic capacity increased after intermittent O3 exposure and exercise
associated or not with the intermittent O3 exposure.
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11. The intermittent Oz exposure determined insignificant modifications of
erythrocytes count and significant decreases of platelets count on the 14™ day, as compared
with the first day, with a tendency of recovery on the 28" day.

Chapter 5. Administering of Hydrocortisone Hemisuccinate

Objectives

1. the effect of Hydrocortisone Hemisuccinate administering on the aerobic
exercise capacity;

2. the effect of exercise and administering of Hydrocortisone Hemisuccinate on the
figured elements of the blood;

3. the effect of exercise and administering of Hydrocortisone Hemisuccinate on the
phagocytic capacity;

4. the effect of Hydrocortisone Hemisuccinate administering on the level of the
serum cortisol.

Groupes

The investigations were carried out in two groupes of 10 rats:

Groupe I — animals trained for exercise;

Groupe II - animals trained for exercise and subjected to administering of
Hydrocortisone Hemisuccinate.

Results and conclusions

1. The aerobic exercise capacity increased significantly during the training with or
without administering of Hydrocortisone Hemisuccinate.

2. Hydrocortisone Hemisuccinate did not influenced significantly the aerobic exercise
capacity in animals.

3. The administering of Hydrocortisone Hemisuccinate and exercise determined
significant decreases of the count of leucocytes, as compared with the first day, without
significant PMNN modifications, but with significant MO increases after 14 days.

4. After administering of Hydrocortisone Hemisuccinate and exercise, FI, FA, and Px
did not presented significant changes, as compared with the first day.

5. After administering of Hydrocortisone Hemisuccinate and exercise, the erythrocytes
count increased, with significant values on the 14" day, as compared with the first day,
followed by decreases without being restored to the initial values.

6. After administering of Hydrocortisone Hemisuccinate and exercise, the platelets
count did not presented significant changes, as compared with the first day.

7. Administering of Hydrocortisone Hemisuccinate determined significant increases of
serum cortisol after 14 days, followed by significant decreases after 28 days, as compared
with the first day.

8. Administering of Hydrocortisone Hemisuccinate and exercise did not influenced
significantly the phagocytic capacity (FI, FA, and Px), which presented insignificant changes
during the exercise training.

Chapter 6. Administering of the vitamin supplements

Objectives

1. the influence of vitamin supplements (A, E, C) on the aerobic exercise capacity in
rats;

2. the influence of vitamin supplements (A, E, C) on the phagocytic capacity in rats;

5. 3. the influence of vitamin supplements (A, E, C) on the figured elements of the
blood in rats;

4. the influence of vitamin supplements (A, E, C) on the balance oxidants/
antioxidants in rats.

Groupes

The investigations were carried out in four groupes of 10 rats:
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Groupe I —control groupe with animals trained for exercise;

Groupe II — animals trained for exercise and A-vitamin supplement;

Groupe III - animals trained for exercise and E-vitamin supplement;

Groupe IV - animals trained for exercise and C-vitamin supplement.

Results and conclusions

1. The aerobic capacity increased significantly in animals trained for exercise
(swimming), and subjected to E and C-vitamin supplements, as compared with the first day.

2. A-vitamin supplement and exercise did not influenced the leucocytes count, but
determined significant increases of the PMNN and of the Px activity.

3. E-vitamin supplement and exercise determined significant decreases of the
leucocytes count, the change of the leucocyte formula showing significant MO increases,
without influencing significantly the FI and FA, but determined significant decreases of Px.

4. C-vitamin supplement and exercise determined significant increases of the
leucocytes count, significant PMNN and MO increases on the 14" day, followed by
significant MO decreases after 28 days, with significant increases of the phagocytic capacity
for FI after 28 days, for FA and Px after 14 days and 28 days.

5. A-vitamin supplement and exercise determined decreases of the erythrocytes count
which become significant after 14 days and 28 days, decreases of the platelets count, followed
by significant increases after 28 days.

6. E-vitamin supplement and exercise determined significant increases of the
erythrocytes count after 14 days and 28 days, and increases of the platelets count which
become significant after 28 days.

7. C-vitamin supplement and exercise determined significant increases of the
erythrocytes count after 14 days, followed by decreases, without significant changes of
platelets.

8. A and C-vitamin supplements and exercise determined changes of the O/AO
balance; by decreasing the OS, LPx decrease and DH increase; C-vitamin supplementing
influenced unfavourably the O/AO balance with the increasing of the OS: LPx increase and
DH decrease.

9. Moderate swimming training determined significant increases of the aerobic
exercise capacity, significant decreases of the leucocytes count, significant PMNN increases
after 14 days and MO increases after 28 days, significant FI decreases after 14 days,
insignificant FA increases after 28 days, significant increases of the erythrocytes count and
significant decreases of the platelets after 28 days; the O/AO balance presented significant
increases of the LPx and DH after 28 days.

Chapter 7. Administering of Coenzyme Q1

Objectives

1. the influence of CoQo supplement on the aerobic exercise capacity;

2. the influence of CoQ;o supplement on the figured elements of the blood;

3. the influence of CoQ,o supplement on the phagocytic capacity.

Groupes

The investigations were carried out in three groupes of 10 rats:

Groupe I — animals trained for exercise;

Groupe II - animals trained for exercise and subjected to administration of CoQjg

supplement;

Groupe III - animals subjected to administration of CoQ;o supplement.

Results and conclusions

1. The training with or without administration of CoQ;¢ supplement determined
significant increases of the aerobic exercise capacity.
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2. The exercise did not determined significant changes of the leucocytes count, but
determined significant increases of PMNN count after 14 days, followed by restoring to the
initial values, significant MO increases after 14 days and 28 days, as compared with the first
day.

3. The exercise and the administration of CoQ;o supplement did not determined
significant changes of the counts of leucocytes and PMNN, but produce significant MO
increases, with maximum values on the 14™ day, as compared with the first day.

4. The CoQjo supplementing in sedentary animals did not produced significant
changes of the leucocytes count, but determined significant increases of the PMNN and MO
on the 14™ and 28" days, as compared with the first day.

5. The exercise influenced the phagocytic capacity in the following ways: FI decreased
significantly on the 14™ day and 28" day, as compared with the first day, phagocytic activity
increased significantly on the 14™ day and was restored to the initial values on the 28" day,
without significantly influencing on the Px.

6. The exercise and the administration of CoQo supplement influenced favourably the
phagocytic capacity, with significant increases of FI and FA after 28 days; Px decreased
significantly, as compared with the first day.

7. The CoQ,o supplementing in sedentary animals determined the significant decrease
of FI after 14 days and 28 days, and increases of FA which are significant after 28 days; Px
increased significantly during the exercise, as compared with the first day.

8. The exercise determined significant increases of the erythrocytes count after 14
days, followed by significant decreases after 28 days and significant decreases of the platelets
count after 14 days, which remain steady after 28 days, as compared with the first day.

9. The exercise and the administration of CoQjo supplement determined extremely
significant increases of the erythrocytes count after 14 days, which remain steady after 28
days; extremely significant decreases of the platelets after 14 days, followed by significant
increases above the initial values after 28 days.

10. In sedentary animals, the supplement determined significant increases of the
erythrocytes count during testing, decreases of the platelets count after 14 days, followed by
significant increases after 28 days, as compared with the first day.

Chapter 8. General conclusions

1. The exercise determined significant increases of the aerobic exercise capacity in
animals. The exposure to air pollutants such as cigarette smoke and ozone during exercise
training limited the increasing of exercise performances, as compared with the control
groupes trained in normal environmental conditions. The changes can be attributed to the pro-
oxidant effect of air pollutants and to the oxidative stress associated with exercise.

2. The 28 days training influenced the count of the figured elements of the blood with
significant increases of the erythrocytes after 14 days, significant decreases of the platelets,
without significant changes of the leucocytes. The exercise training affected the leucocyte
formula based on the increases of the plymorphonuclear neutrophil leucocytes and of the
monocytes; the phagocytic capacity was stimulated due to the phagocytic activity after 14
days, without modifications of the peroxidases. The changes can be attributed to the adaptive
responses of the figured elements of the blood to exercise.

3. The exposure to cigarette smoke and exercise training determined significant
increases of the erythrocytes count after 28 days, without modifications of the platelets,
leucocytes and of the leucocyte formula; the phagocytic capacity increased significantly based
on the phagocytic index after 14 days and of the phagocytic activity after 28 days, with
significant decreases of the peroxidases. The changes can be due to the adaptive response of
the body to the polluting agent, accompanied by the increase of the phagocytic capacity.

22



4. The exposure to ozone and exercise training determined significant decreases of the
erythrocytes during the exposure, of the leucocytes and platelets counts on the 14™ day, and
modifications of the leucocyte formula with increases of the plymorphonuclear neutrophil
leucocytes and of the monocytes counts on the 14" day; phagocytic capacity increased
significantly based on the phagocytic activity and phagocytic index on the 14" day, without
significant modifications of the peroxidases. The changes may be due to the adaptive response
of the body and to the stimulating effect of the ozone on the phagocytic capacity.

5. The administering of Hydrocortisone Hemisuccinate did not influenced
significantly the aerobic exercise capacity, determined significant increases of the
erythrocytes and monocytes counts after 14 days, decreases of the leucocytes count, lack of
significant changes of the phagocytic capacity (phagocytic index, phagocytic activity,
peroxidases). The increasing of the serum cortisol after 14 days as a consequence of the
administering of Hydrocortisone Hemisuccinate can contribute to the decreasing of the
activity of the hypothalamic-hypophyseal cortico-suprarenal axis during exercise, by means of
the negative feedback mechanism, associated with the reduction of the leucocytes count and
of the phagocytic activity.

6. The administering of E and C-vitamin supplements influenced favourably the
aerobic exercise capacity in animals, determining significant increases, as compared with the
first day.

7. The administering of E-vitamin and the exercise determined significant decreases of
the leucocytes count, significant increases of the erythrocytes and platelets counts, significant
increases of the monocytes, lack of some significant changes of the phagocytic capacity
(phagocytic index and phagocytic activity); the reduction of the oxidative stress and the
increasing of the antioxidative defence might be due to the decreasing of the leucocytes count
and to their phagocytic capacity.

8. The administering of A-vitamin and the exercise determined insignificant changes
of the leucocytes count, significant decreases of the erythrocytes count, significant increases
of the platelets count after 28 days, increases of the of plymorphonuclear neutrophil
leucocytes count and of the peroxidases, modifications of the phagocytic capacity; the
decreasing of the oxidative stress and the increasing of the antioxidative defence might be the
consequence of the reduction of the phagocytic capacity in leucocytes.

9. The administering of C vitamin and the exercise determined significant increases of
the leucocytes count and of the cells count from the leucocyte formula (plymorphonuclear
neutrophil leucocytes and monocytes), of the erythrocytes count, significant modifications of
the platelets count; the phagocytic capacity increased based on the phagocytic index, the
phagocytic activity, the peroxidases and can be attributed to the increase of the count and
respiratory explosion of the leucocytes.

10. The administering of A and E-vitamins and exercise training had a favourable
influence on the oxidant/antioxidant balance, accompanied by the decrease of the oxidative
stress and the increase of the antioxidative defence. The administering of C-vitamin
influenced unfavourably the oxidant/antioxidant balance with the increasing of the oxidative
stress and the decreasing of the antioxidative defence, an effect that might be due to its pro-
oxidant effect in the administered dose.

11. The administering of the CoQ;o supplement determined significant increases of the
aerobic exercise capacity in animals, without significant changes of the total leucocytes count,
of the plymorphonuclear neutrophil leucocytes count, with significant increases of the
monocytes count; increases of the erythrocytes count and late increases of the platelets; the
phagocytic capacity increased based on the phagocytic index and on the phagocytic activity,
but decreased due to the peroxidases. These changes can be attributed to the direct or indirect
antioxidant role of the CoQ and to its energy generating effect on the exercise capacity.
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12. The modifications of phagocytosis during exercise can be determined by the pro-
oxidating air polluting factors and vitaminic antioxidants, which influenced the exercise
capacity as well as the leucocytes count, the leucocyte formula and the phagocytic capacity.

13. The exposure to pro-oxidant air polluting factors (cigarette smoke and ozone) and
exercise stimulated the body’s defence mechanisms by phagocytosis, but limited the exercise
capacity.

14. The administering of vitaminic antioxidants such as C-vitamin contributed to the
increasing of both exercise capacity and phagocytic capacity.

15. The increased production of reactive oxygen species and reactive nitrogen species
during exercise within the muscular, endothelial and articular cells limits the exercise capacity
whereas their increased production in the phagocytic cells contributes to the increase of the
antimicrobial defence capacity of the body during exercise.
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