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Cuvant inainte

Menopauza, perioada fiziologica in viata femeii, focalizeaza in ultimii ani numeroase studii, ce
privesc o problematica de cercetare diferita: de la patologia endocrind, urogenitald, cardiovasculara,
osteoarticulard, a bolilor de nutritie si metabolism, a disfunctiilor psihologice panad la importante
aspecte psihosociale. Cum o treime din viata femeii se petrece in climacteriu, si prin amploarea
manifestarilor clinice, secundare deprivarii estrogenilor, aceastd perioada fiziologicd devine o
adevarata problema de sanatate publica.

Pornind de la studiile epidemiologice care indica prezenta depresiei si anxietatii la 8-47%
dintre femeile aflate in climacteriu, mi-am propus evaluarea unor parametrii psihometrici in corelatie
cu profilul hormonal, dar si implicarea stresului oxidativ in unele manifestari clinice ale acestei
perioade. Studiile se completeazd cu analiza unor aspecte clinice si a compozitiei minerale osoase
dupa terapia estrogenica substitutiva pe model experimental.

Acum, la finalizarea cercetarilor, sunt convinsa ca niciodatd nu voi reusi sa-mi arat destul
recunostinta fata de profesorul si maestrul meu, prof. dr. Liviu Gozariu, care din momentul in care
m-a onorat primindu-ma in echipa de doctoranzi ai domniei sale, mi-a deschis caile cercetarii
stiintifice, cdlduzindu-ma in toate etapele elaborarii lucrarii, incurajandu-ma cu blandete si tact in
momentele dificile. {i multumesc din inima si promit si nu-1 dezamagesc niciodata.

Multumirile mele se adreseaza cu deosebit respect doamnei prof. dr. lleana Duncea, sef al
Clinicii Endocrinologice, UMF ,,Iuliu Hatieganu™ Cluj-Napoca, pentru vasta experientd profesionala
pe care mi-a acordat-o si pentru cadrul de cercetare oferit.

Domnului dr. biolog Pavel Orbai, doamnei dr. chimist Georgeta Hazi si domnului dr.
Septimiu Toader le multumesc mult i 1i asigur de toatd prietenia mea pentru ajutorul dat in
efectuarea analizelor de laborator si a cercetarii experimentale.

Multumiri pentru consultanta la prelucrarea statistica a rezultatelor doamnei informatician
Marilena Cheptea, sefa sectiei de statistica de la Institutul Oncologic ,,Jon Chiricuta” Cluj-Napoca.

Sentimentele mele de stima si recunostintd se indreaptd si spre colectivul de medici
endocrinologi coordonat de renumitul profesor dr. Paolo Beck-Peccoz de la Universitatea de Medicina
din Milano — Italia unde am efectuat un stagiu de aproape doi ani.

Sincere multumiri domnului prof. dr. Mihai Coculescu si intregului colectiv de medici ai
Institutului ,,C.1. Parhon” Bucuresti pentru rolul pe care I-au avut in formarea mea profesionala.

Mulfumiri si o asigur de prietenia mea doamnei Ecaterina Piricsi pentru ajutorul dat in

tehnoredactarea acestei lucrari.



1. Metodologia cercetarii

1.1. Evaluarea severititii parametrilor psihometrici la femei in postmenopauza

Manifestarile psihice au fost cuantificate prin intensitatea reactiilor depresive si anxioase

utilizand o scala pentru depresie si doud pentru anxietate.
1.1.1. Cuantificarea depresiei

Evaluarea intensitatii depresiei s-a realizat cu ajutorul unui chestionar de autoevaluare a
depresiei — Beck (inventarul de autoevaluare a depresiei — Beck; BDI — Beck depression inventory).

1.2. Determinarea profilului hormonal

Determinarea markerilor endocrini s-a realizat in cadrul laboratorului Synevo din Cluj-Napoca.
1.2.1. Dozarea estradiolului (dupa 87)

1.2.2. Dozarea hormonilor gonadotropi (hormonul foliculostimulator — FSH, hormonul
luteinizant — LH) (dupa 87)

1.2.3. Dozarea cortizolului seric (dupa 87)
1.2.4. Dozarea dehidroepiandrosteronului-sulfat (DHEA-sulfat) (dupa 87)
1.2.5. Dozarea catecolaminelor

1.2.5.1. Dozarea acidului vanilmandelic(AVM) (dupa 87)

1.2.5.2. Dozarea metanefrinelor urinare (dupa 87)

1.3. Masurarea densitatii osoase

In prezenta lucrare, pentru misurarea densititii minerale osoase am folosit o tehnica
radiologica, reprezentata de absorbtiometria duala cu raze X (DEXA — dual energy ray absorbtion).

1.4. Determinarea fosfatazei alcaline totale

1.5. Explorarea parametrilor stresului oxidativ

1.5.1. Determinarea peroxizilor lipidici serici si al malondialdehidei libere serice (dupa
95, 96)

1.5.2. Determinarea proteinelor carbonilate (dupa 98)
1.5.3. Capacitatea de donator de hidrogen al serurilor (dupa 99)

1.5.4. Determinarea ceruloplasminei (dupa 112)
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1.6. Tehnica ovarectomiei

Ovarectomia s-a facut dupa procedeul operator clasic aplicat la sobolani femele.
1.7. Tehnica open-field (114)

1.8. Determinarea calcemiei si magnezemiei. Determinarea calciului
si magneziului osos

1.9. Prelucrarea statistica a rezultatelor

Pentru prelucrari statistice am folosit aplicatiile SPSS si statistica 6 sub Windows.
S-au urmarit urmatoarele aspecte:

— analiza descriptiva, notdnd pentru fiecare parametru valoarea medie + deviatia standard si
valoarea minima/maxima al acestor variabile;

— analiza semnificatiei diferentei dintre medii, cu ajutorul testului “t Student” pentru variabile
independente, notand valoarea t obtinutd si pragul de semnificatie p (s-au considerat
semnificative rezultatele la care p < 0,05). Pentru decelarea corelatiei dintre doud variabile
cantitative continue s-a utilizat coeficientul de corelatie Pearson-r (corelatie bivariata);

— grafica a fost realizata prin aplicatia Excell din pachetul Microsoft Office 2003.

2. Profilul psihosomatic si hormonal la paciente in menopauza

2.1. Obiective

Ne-am propus analiza modificarilor dispozitiei la femeile din menopauza si determinarea unei

eventuale corelatii Intre markerii psihologici si cei hormonali.

2.2 Material si metoda

Studiul a cuprins 90 de paciente fard afectiuni cronice organice aflate in postmenopauza de
minim 1 an, cu vérsta cuprinsd Intre 48-55 de ani (varsta medie 51,5 ani). Lotul martor a fost format
din 30 de femei tinere, sandtoase, fara tulburari afecto-cognitive, fara antecedente personale sau
heredo-colaterale semnificative, cu cicluri menstruale regulate, cu varsta cuprinsa intre 33 si 37 de ani

(varsta medie 35 ani).
2.2.1. Evaluarea severitatii parametrilor psihometrici la femeile luate in studiu

Manifestarile psihice au fost cuantificate prin intensitatea reactiilor depresive si anxioase

utilizand o scala pentru depresie si doua pentru anxietate.



2.2.1.1. Cuantificarea depresiei
2.2.1.2. Cuantificarea anxietatii

2.2.2. Determinarea profilului hormonal

Determinarea markerilor endocrini s-a realizat in cadrul laboratorului Synevo din Cluj-Napoca.

2.2.2.1. Dozarea estradiolului (dupa 87)

2.2.2.2 Dozarea hormonilor gonadotropi (hormonul foliculostimulator — FSH, hormonul
luteinizant — LH) (dupa 87)

2.2.2.3. Dozarea cortizolului seric (dupd 87)

2.2.2.4. Dozarea dehidroepiandrosteronului-sulfat (DHEA-sulfat) (dupa 87)

2.2.2.5. Dozarea catecolaminelor

Dozarea acidului vanilmandelic(AVM) (dupa 87)

Dozarea metanefrinelor urinare (MTN) (dupa 87)

2.3. Rezultate

2.3.1. Loturile studiate si parametri urmariti

Lotul 1 (90 de cazuri): paciente in postmenopauza de minim 1 an cu anxietate si depresie

(cuantificate cu ajutorul scalelor Beck, STAI I si II).

30

25

20 g

15

10

5
0 @
O Media

5 ] +sD
BECK_MARTOR T +1,96*SD
BECK_LOT_|

Fig. 1. Analiza comparativa a severitatii depresiei cuantificate cu ajutorul chestionarului Beck la cele

doua loturi



Fig. 2. Analiza comparativa a gradului anxietatii tranzitorii ,,ca stare” cuantificate cu ajutorul scalei
STAII la cele doua loturi

Fig. 3. Analiza comparativa a gradului anxietatii cronice cu durata de peste 1 an cuantificate cu
ajutorul scalei STAIII la cele doua loturi
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Fig. 4. Valorile medii ale cortizolului seric la loturile studiate

Fig. 5. Valorile medii ale DHEA-S la loturile studiate
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Fig. 6. Valorile medii ale AVM la loturile studiate

Fig. 7. Valorile medii ale MTN la loturile studiate

2.5. Concluazii

1. Valoarea medie a cortizolemiei la pacientele aflate Tn postmenoapauza se incadreaza in
limite normale, dar semnificativ mai crescutd comparativ cu lotul martor.

2. Valoarea medie a DHEA-S la pacientele aflate in postmenopauza se incadreaza in limite
normale, dar semnificativ mai scazut comparativ cu lotul martor.

3. Valorile medii ale metanefrinelor urinare si acidului vanil mandelic urinar la pacientele in
postmenopauzad sunt ceva mai crescute comparativ cu valoarea normald i semnificativ mai crescute

comparativ cu lotul martor.
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4. Nivelul cortizolemiei se coreleaza direct cu gradul depresiei si anxietati la pacientele in
postmenopauza.

5. Scaderea DHEA-S se coreleaza cu severitatea depresiei §i anxietatii la lotul de paciente
studiate.

6. Se inregistreaza o corelatie directd intre valorile catecolaminelor urinare si gradul de
depresie si anxietate la pacientele studiate.

7. La pacientele studiate ca o reactie de raspuns la stres, s-a inregistrat o crestere a

catecolaminelor urinare, direct corelata cu nivelul cortizolemiei si invers corelata cu DHEA-S.

3. Implicarea stresului oxidativ in tulburarile
psihocomportamentale la femei in postmenopauza

3.1. Obiective

Ne-am propus studiul manifestarilor afecto-cognitive la femeile in postmenopauza si

implicarea stresului oxidativ in patogeneza lor.

3.2 Material si metoda
3.2.1 Loturi

Studiul a cuprins 60 de paciente fard afectiuni cronice organice aflate in postmenopauzad de
minim un an, cu varsta cuprinsa intre 45 si 55 de ani (varsta medie 50 de ani).

Lotul martor a fost format din 15 femei tinere, sdnatoase, fara tulburari afecto-cognitive, fara
antecedente personale sau heredocolaterale semnificative, cu cicluri menstruale regulate, cu varsta
cuprinsd intre 33 si 37 de ani (varsta medie 35 de ani).

Pacientele luate in studiu au fost impartite in 3 loturi in functie de severitatea manifestarilor
afecto-cognitive cuantificate cu ajutorul unei scale de evaluare a depresiei-scala Beck.

3.2.4 Evaluarea severitatii parametrilor psihometrici la femeile studiate

Cuantificarea manifestarilor afecto-cognitive s-a realizat cu ajutorul unui chestionar de
autoevaluare a depresiei-Beck (inventarul de autoevaluare a depresiei-Beck; BDI-Beck depression
inventory).

3.2. 5 Bilantul stresului oxidativ

Evaluarea parametrilor stresului oxidativ s-a realizat prin determinarea din sangele venos a

urmatorilor parametri:

13



Lipoperoxizii serici ( LPy, PL): malondialdehida legatd de structurile lipidice din
lipoproteine; produsi rezultati dintre speciile reactive ale oxigenului — SRO si lipide in
organism- metoda colorimetrica cu acid tiobarbituric (95, 96);

Malondialdehida liberda (MDA) — determinatd din supernatant (95, 96);

Proteinele carbonilate (PC) : produsi rezultati din reactia dintre SRO si proteinele din
organism- metoda spectrofotometrica ce utilizeaza derivati de dinitrofenil hidrazina (98);
Capacitatea de donor de hidrogen a serurilor (DH): demonstreaza capacitatea antioxidanta
totala a serurilor respective, intrucat evidentiaza cantitatea de substantd reducitoare care
au neutralizat SRO- metoda Hatano (99);

Ceruloplasmina serica (CP): o, globulind plasmatica fixatoare si transportoare de cupru,

ce 1i conferd efecte antioxidante extracelulare endogene- metoda colorimetrica, tehnica
Ravin (112).

3.3 Rezultate

3.3.1. Loturile studiate si parametri urmariti

Am urmadrit valorile mediilor cu ajutorul testului studentt” pentru variabilele independente
pentru: LPy, MDA, PC, DH si CP intre loturile 1, 2 si 3; s-au constatat diferente statistice

semnificative (p< 0,05) in urmatoarele situatii:

LPy: valori semnificativ mai mari la loturile 1, 2 si 3 fata de lotul martor (p=0,0000);
(Tabelul 14, Fig.2).

MDA libera: valori semnificativ mai mari la lotul 3 fata de lotul 2 (p=0,0000); la lotul 2 fata de
lotul 1( p=0,0000) si la loturile 2 si 3 fata de lotul martor (p=0,0000) (Tabelul 15, Fig.3).

PC : valori semnificativ mai mari la loturile 1, 2 si 3 fata de lotul martor (p=0,0000)
(Tabelul 16, Fig.4)

DH: valori semnificativ mai mici la lotul 3 comparativ cu lotul martor ( P=0,008); nu exista
diferente semnificativ statistice intre celelalte loturi studiate (Tabelul 17, Fig.5)

CP: valori semnificativ mai mici la loturile 1, 2 si 3 comparativ cu lotul martor

(p=0,0000); nu exista diferente semnificative intre loturile pacientelor aflate in postmenopauza
(Tabelul 18, Fig.6)

Analiza parametrilor luati in studiu pentru fiecare lot si corelatia intre valorile lor cu ajutorul

indicelui de corelatie Pearson, aratd pentru fiecare lot urmatoarele rezultate statistice:

pentru lotul 1-fara depresie, nici o corelatie semnificativ statistica intre valorile
variabilelor: LPx, MDA, PC, DH si CP (Tabelul 19)
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e pentru lotul 2-cu depresie usoard/moderata, am obtinut o corelatic lineard si pozitiva
(indicele de corelatie ,,r”’- Pearson, r > 0,25 si p < 0,05) cu semnificatie statisticd intre
MDA si LPx (r =0,34, p= 0,03- o buna corelatie ) respectiv intre DH si CP ( r=0,50, p=
0,001- o foarte buna corelatie) (Tabelul 20, Fig.7 si8)

LOT_I_MDAvVs. LOT_Il_LPx
LOT_Il LPx = 10620+ .34582* LOT_Il_MDA
r =0.34694

22

20

18
&
5 16
:I
o 14
)

12

10

038

038 10 12 14 1,6 18 2,0 22 24 2,6
LOT_Il_MDA 95% confidenta

Fig. 7. Corelatia dintre indicatorii prooxidantilor MDA si LPy la lotul 2

o pentru lotul 3- cu depresie severa am obtinut o corelatie lineara negativa semnificativ statistic
(indicele de corelatie ,,r”” Pearson, r < 0, p < 0,005) intre PC si CP (r= - 0,69, p =0,027- o buna
corelatie) (Fig.9)

LOT_IlI_PCvs.LOT_lIl_CP
LOT_Ill_CP= 28.677 - 2.295 *.OT_ll_PC
r=-0.6917

25

24

23

22

21

20

LOT_III_CP

19

18

17

16

15
20 22 24 26 28 30 32 34 36 38 40 42 44 46

LOT lli_PC
Fig. 9. Corelatia dintre indicatorii antioxidanti: PC si CP
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3.5. Concluzii

1. Valorile medii ale malondialdehidei libere, lipoperoxizilor si proteinelor carbonilate sunt
semnificativ mai crescute la pacientele din postmenopauza cu tulburari in sfera afecto-cognitiva, fata
de lotul martor si direct corelate cu severitatea manifestarilor depresive.

2. Antioxidantii reprezentati de donorii de hidrogen si ceruloplasmina au inregistrat valori
semnificativ mai scazute la lotul femeilor din postmenopauza cu tulburari in sfera afecto-cognitiva,
comparativ cu lotul martor, cu deosebire la lotul femeilor cu manifestari depresive severe.

3. La pacientele aflate in postmenopauza, cu tulburari psihocomportamentale, sunt indicii ale
prezentei stresului oxidativ caracterizat printr-un nivel crescut al agentilor prooxidanti concomitent cu
diminuarea capacitatii protective asigurate de antioxidanti, ceea ce dovedeste implicarea acestora in

patogeneza acestor perturbari.

4. Consecintele stresului oxidativ asupra metabolismului osos la
femei in postmenopauza

4.1 Obiective

— Cercetarea noastrd si-a propus determinarea la femeile din postmenopauza implicarea

stresului oxidativ Tn aparitia si evolutia osteoporozei,

4. 2 Material si metoda

4.2.1 Loturi

S-au luat in studiu 60 de paciente fara afectiuni cronice organice aflate in postmenopauza de
minim 1 an, cu varsta cuprinsa intre 45 si 55 de ani (varsta medie 50 de ani);

Lot I (martor)- scor T normal

Lot Il- paciente in postmenopauza cu osteopenie

Lot I11- paciente in postmenopauza cu osteoporoza
4.2.4 Masurarea densitatii osoase
4.2.5 Determinarea fosfatazei alcaline totale

4.2.6 Explorarea parametrilor stresului oxidativ

4.3 Rezultate

4.3. 1. Loturile studiate si parametri urmariti
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4.3.3 Analiza valorilor medii a variabilelor: FA, LPy, MDA, PC, DH si CP la cele 3 loturi
de paciente

FA: valorile medii ale fosfatazei alcaline la toate loturile de paciente studiate este mai
crescutd comparativ cu valoarea normala( 20-48 U.I); nu exista diferentd semnificativ

statistica Intre aceste valori ( Tabel 12 si Fig.2)

LPy: analiza valorilor medii ale LPy la pacientele studiate a evidentiat valori semnificativ
mai mici la lotul pacientelor cu densitate minerald osoasa normald (lot 1) comparativ cu
lotul pacientelor cu osteopenie (lot 2) - p=0,0456 si respectiv cu osteoporoza (lot 3) - p=
0,0000; valoarea medie a lipoperoxizilor la lotul 3 este mai mare comparativ cu cea de la
lotul 2, fara sa existe insd o diferentd semnificativ statistica intre aceste doud grupe de
paciente. Valorile medii ale LP, la toate loturile de femei analizate sunt mai crescute
comparativ cu cea considerata normala (1,35 nmol/l) ( Tabelul 13 si Fig3.)

MDA: am evidentiat o diferenta statistic semnificativa (p= 0,0063) intre lotul 1 si lotul 3.
La toate grupele de femei analizate s-au obtinut valori mai mari ale MDA comparativ cu
cea consideratd normald (1mmol/l) (Tabelul 14 si Fig.4 )

pmol/l

O Media
[ +sD
media MDA LOT _| media MDA LOT_III I +1,96*SD

media MDA LOT_Il

Fig.4: Valorile medii ale MDA la loturile de paciente studiate
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pml/mgprot

O Media
[]sD
media PC LOT_| media PC LOT_IIl I +1,96*SD
media PC LOT_II

Fig. 5. Valorile medii ale PC la loturile de paciente studiate

O Media
[1+sD
media DH LOT _| media DH LOT_llI I +1,96*SD
media DH LOT I

Fig.6: Valorile medii ale DH la loturile de paciente studiate
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LOT_I: DMO_sold vs. DH
corelatie: r = -0.4591

DH

-12 -10 -0.8 -0.6 -04 -0.2 0.0 0.2 0.4 0.6 0.8

DMO _sold 95% confidenta

Fig. 14: Corelatia dintre DMO masurata la nivelul soldului si donorii de hidrogen

LOT_I: DMO_col ver vs. DH
corelatie: r = -0.5727

DH

8 588 R & & 8

w
o

-2 -10 -08 -06 -04 -02 0,0 0,2 04 0,6 08 10 12

DMO_col ver 95% confidenta.

Fig. 15: Corelatia dintre DMO masurata la nivelul coloanei vertebrale si
donorii de hidrogen
Lotul 2: - paciente cu osteopenie
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LOT_II: DMO_sold vs. PC
corelatierr = -0.4748
42

4.0

38

36

34

32

30

PC

28

26

24

22

20

18

-26 -24 =22 -2 -18 -16 -14
DMO_sold 95% confidenta

Fig.16: Corelatia dintre DMO masurata la nivelul soldului si PC

Lotul 3 -paciente cu osteoporozi

LOT_lll: DMO_sold vs. MDA
corelatie: r = -0.459

2,6

24

22

2,0
< 18
=

16

14

12

10

08

-4,2 -4 -38 -3,6 -34 -3,2 -3 -28 -2,6 -24
DMO_sold 95% confidenta

Fig. 17 : Corelatia dintre DMO la nivelul soldului si MDA

4.5 Concluzii

1. Analiza valorilor medii ale prooxidantilor: lipoperoxizii serici, malondialdehida libera
serica, proteinele carbonilate serice inregistreaza o crestere evidenta la toate pacientele luate in studiu.

2. Analiza antioxidantilor evidentiaza o scddere semnificativa la pacientele din postmenopauza.

3. Fosfataza alcalina ca marker al metabolismului osos inregistreaza valori ridicate la femeile

din postmenopauza.
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4. Cresterea valorilor medii ale prooxidantilor (lipoperoxizii serici, malondialdehida libera
sericd §i proteinele carbonilate serice) si scdderea antioxidantilor (donorii de hidrogen si
ceruloplasmind) sunt corelate cu diminuarea densitatii minerale osoase masurate la nivelul coloanei
vertebrale si soldului.

5. La pacientele cu osteoporoza si osteopenie se constatd cresterea speciilor reactive ale
oxigenului concomitent cu diminuarea antioxidantilor, precum si activarea fosfatazei alcaline ca
expresie al unui turn-over 0sos crescut.

6. Stresul oxidativ indus de deficitul de estrogeni din menopauza dar si de procesul de

imbatranire propriu-zisa ar putea fi implicat in aparifia si evolutia osteoporozei.

5. Implicarea estrogenilor in modularea raspunsului
comportamental la sobolani — femele ovarectomizate

5.1. Obiective

S-a studiat motilitatea spontand si emotivitatea la sobolani femele cu si fard tratament
estrogenic substitutiv, la care s-a indus chirurgical menopauza prin ovarectomie.

5.2 Material si metoda

a) Subiecti
Studiul s-a realizat pe 24 de sobolani-femele, tinere, rasa Wistar-Bratislava cu greutatea de 225-250 g,
provenite din biobaza Universitatii de Medicina ,,Iuliu Hatieganu Cluj-Napoca.

b) Loturi

Animalele luate in studiu au fost grupate in patru loturi (n= 6 animale /lot).

Lotul I — martor, animale indemne, fertile;

Lotul Il (Ovx) — animale cu ovarectomie bilaterala;

Lotul Il (Ovx+Ei+Et) — animale cu ovarectomie bilaterala tratate cu estrogen sintetic
intramuscular, dupa 7 zile si dupa 30 de zile postoperator;

Lotul IV(Ovx+Et) — animale cu ovarectomie bilaterala tratate cu estrogen sintetic dupa 30 de
zile postoperator;

¢) Metode

Ovarectomia s-a facut dupa procedeul operator clasic aplicat la sobolani femele.

Tehnica open-field (114)
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Fig.1 Spatiul de experiment in tehnica “open-field”(114)

5.3 Rezultate

Reactiile animalelor expuse testului open-field au fost diferite
1. Indicatorii pentru motilitatea spontana
2. Indicatorul pentru emotivitate arata ca numarul de defecatii creste la loturile II si I'V si

scade semnificativ la lotul I1I, fata de lotul martor (fig.6)

5.5 Concluzii

1. La animalele ovarectomizate la care s-a indus menopauza chirurgicala s-a semnalat declinul
activitatii motorii spontane $i emotivitatii comparativ cu lotul martor.

2. Gradul de stres al animalelor puse in conditii noi este mult mai redus la lotul tratat precoce
cu estrogeni comparativ cu celelalte loturi .

3. Tratamentul substitutiv cu estrogeni dupa menopauza indusd chirurgical, duce la
reechilibrarea comportamentala, cresterea activitatii locomotorii, ameliorarea starii de stres cu conditia

ca acesta sa fie aplicat cat mai precoce.
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6. Influenta estrogenilor asupra compozitiei minerale osoase.
Studiu experimental

6.1 Obiective

Ne-am propus cercetarea corelatiei dintre deprivarea estrogenica, valorile calcemiei,
magnezemiei si al continutului In calciu si magneziu al oaselor pe model experimental. Aceeasi

parametri s-au urmarit la diferite intervale de timp dupa terapia estrogenica.

6.2. Material si metoda

a) Subiecti
Studiu s-a realizat pe 24 de sobolani albi femele, rasa Wistar- Bratislava cu greutatea de 225-250g,
proveniti din biobaza Universitatii de Medicina si Farmacie ,,Iuliu Hatieganu” Cluj-Napoca.

b) Loturi

Animalele studiate au fost impartite in patru loturi (n=6 animale/lot):

- Lotul I martor — animale sanatoase;

- Lotul 1l (Ovx) — animale cu ovarectomie bilaterala;

- Lotul Il (Ovx+Ei+Et) — animale cu ovarectomie bilaterala tratate cu estrogen sintetic
intramuscular dupa 7 zile si dupa 30 de zile postoperator;

- Lotul IV (Ovx+Et) — animale cu ovarectomie chirurgicalda bilaterald tratate cu estrogen
sintetic intramuscular; dupa 30 de zile postoperator.

c) Metode

e Ovarectomia

S-a facut dupa procedeul operator clasic aplicat la sobolani femele.

Recoltarea de probe

Determinarile de calciu si magneziu

6.3. Rezultate

1. Calcemia si magnezemia (mg/dl)
Nu se Inregistreazad diferente intre loturile studiate (fig. 1 si 2).

2. Calciu (mg/100 mg tesut osos) si magneziu (mg/1 g tesut 0soS)
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calciu (mg/100 mg tesut osos)

LOT

Fig. 3. Calciu osos (mg/100 mg/tesut osos) la animalele studiate)

Magneziu osos (mg/1g tesut 0sos)

N
23

n

-
L%

-

o
w

magneziu (mg/1 g tesut osos)

o

LOT

Fig. 4. Magneziu osos (mg/ 1 g tesut 0sos) la animalele studiate

6.5. Concluzii

1. La animalele ovarectomizate la care s-a indus menopauza chirurgicala nu se constata

modificari ale calcemiei i magnezemiei.
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2. Castrarea chirurgicalda a animalelor duce invariabil la instalarea unei piederi osoase
importante de calciu i magneziu la toate animalele studiate.

3. Tratamentul substitutiv imediat cu estrogeni reduce semnificativ pierderile de calciu si
magneziu osos fara sa impiedice in totalitate aceste pierderi.

4. Administrarea tardiva de estrogeni are efecte moderate in mentinerea continutului de calciu
s1 magneziu 0s0s.

5. Datele sugereaza ca initierea tratamentului cu estrogeni la femei cu menopauza poate reduce
ritmul de instalare a osteoporozei.

Concluzii generale

1. Incetarea functiei ovariene si declinul consecutiv al hormonilor estrogeni, reprezinta
evenimentul biologic care antreneaza o serie de perturbari: endocrinologice, somatice si
neuropsihice.

2. La pacientele aflate in postmenopauza cu tulburdri in sfera psihoafectiva nu s-au
evidentiat modificari ale cortizolemiei, aceasta incadrandu-se in limite normale.

3. Nivelul cortizolului seric este semnificativ mai crescut la femeile din postmenopauza
cu simptomatologie psihica asociatd comparativ cu grupul femeilor tinere, fiind direct corelat
cu severitatea manifestarilor psihice.

4. La pacientele in postmenopauza cu tulburari psihoafective nu Ss-au inregistrat
modificari ale derivatului sulfat al dehidroepiandrosteronului (DHEA-S), acesta incadrandu-se
in limite normale.

5. Valoarea medie al dehidroepiandrosteronului sulfat este semnificativ mai scazuta la
femeile din menopauza comparativ cu lotul tinerelor; scdderea DHEA-S este corelatd cu
severitatea depresiei §i anxietafii.

6. La pacientele din postmenopauza cu tulburari psihoafective s-a Inregistrat cresterea
nivelului metabolitilor urinari ai catecolaminelor (metanefrine urinare, acidul vanil mandelic).

7. Nivelul catecolaminelor urinare este direct corelat cu severitatea depresiei si
anxietatii.

8. La femei In menopauzd sunt indicii ale prezentei stresului oxidativ datorat atat
deficitului de estrogen cat si procesului de imbatranire propriu-zisa.

9. Valorile medii ale prooxidantilor reprezentati de lipoperoxizii serici, malondialdehida
libera sericd si proteinele carbonilate serice inregistreaza o crestere evidenta la paciente in

postmenopauza.
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10. La femeile In menopauza cu tulburari afecto-cognitive asociate, valorile medii ale
prooxidantilor sunt direct corelate cu severitatea simptomatologiei psihice.

11. Concomitent cu cresterea prooxidantilor am Inregistrat o scadere a antioxidantilor
reprezentafi de donorii de hidrogen si ceruloplasmina; la femeile in menopauza si cu tulburari
afecto-cognitive asociate scaderea antioxidantilor este corelata cu severitatea simptomatologiei
psihice.

12. La pacientele in menopauza si cu osteopenie sau osteoporoza s-a evidentiat
cresterea parametrilor prooxidanti (lipoperoxizii serici, malondialdehida serica, proteinele
carbonilate serice) concomitent cu diminuarea antioxidantilor (donorii de hidrogen si
ceruloplasmina).

13. La pacientele in menopauza cu osteoporoza, prezenta stresului oxidativ determinat
de cresterea prooxidantilor si scaderea antioxidantilor este corelatd cu reducerea densitatii
minerale osoase masurata pe coloana vertebrala si sold.

14. La animalele ovarectomizate la care s-a indus menopauza chirurgicala, s-a
evidentiat declinul activitatii motorii spontane si emotivitatii in cadrul unui sindrom nespecific
care include tulburari cognitive si afective.

15. Castrarea chirurgicald a animalelor a determinat o pierdere osoasd importantda de
calciu s magneziu; nu s-au constatat insd modificari ale calcemiei §i magnezemiei.

16. Tratamentul substitutiv cu estrogeni la animalele ovarectomizate, reduce pierderile
de calciu si magneziu osos, determind cresterea activitatii locomotorii si reechilibrare
comportamentald, cu conditia sa fie aplicat cat mai precoce.

17. Aceste date sugereaza ca initierea tratamentului cu estrogeni la femei cu menopauza
poate reduce ritmul de instalare a osteoporozei si mai ales poate ameliora simptomatologia

neurovegetativa. Terapia substitutiva hormonald va ramane insa o problema controversata.
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47% of climacteric women, we aimed to assess some psychometric parameters in correlation with the
hormonal profile, as well as the implication of oxidative stress in some clinical manifestations of this
period. The researches are completed by the analysis of some clinical aspects and of bone mineral
composition after estrogen replacement therapy in an experimental model.

Now, at the end of the researches, | am convinced that | will never be able to express all my
gratitude towards my teacher and mentor, Prof. Dr. Liviu Gozariu, who, ever since he honored me by
accepting me as a member of his team of doctoral students, has opened for me the pathways of
scientific research, guiding me through the stages of elaboration of the thesis, gently and tactfully
encouraging me during the difficult moments. I thank him from the bottom of my heart and | promise
to never fail him.

My respectful thanks go to Prof. Dr. lleana Duncea, head of the Clinic of
Endocrinology, “luliu Hatieganu” UMPh Cluj-Napoca, who has shared her extensive
professional experience with me and has offered a research framework for this thesis.

I wish to thank Dr. Pavel Orbai, biologist, Dr. Georgeta Hazi, chemist, and Dr.
Septimiu Toader, and to assure them of my gratitude for their assistance in the performance
of the laboratory analyses and experimental research.

| also wish to thank Mrs. Marilena Cheptea, head of the Department of Statistics of
the “Ion Chiricuta” Oncologic Institute Cluj-Napoca, for her help in the statistical processing
of the results.

I am deeply grateful to the team of endocrinologists coordinated by the reputed Prof.
Dr. Paolo Beck-Peccoz from the University of Medicine and Pharmacy of Milano — lItaly,
where | attended a 2-year training program.

My sincere thanks to Prof. Dr. Mihai Coculescu and all the doctors of the “C. 1.

Parhon” Institute Bucharest for the role they played in my professional training.

42



| also wish to thank Mrs. Ecaterina Piricsi for her assistance in the word processing of
this thesis.

43



1. Methodology of research

1.1. Evaluation of the severity of psychometric parameters in
postmenopausal women

Psychic manifestations were assessed based on the intensity of depressive and anxiety reactions
using one scale for depression and two scales for anxiety.

1.1.1. Assessment of depression

The intensity of depression was assessed using a self-assessment questionnaire — Beck
questionnaire (BDI — Beck Depression Inventory).

1.2. Determination of the hormonal profile

Endocrine markers were determined in the Synevo Laboratory of Cluj-Napoca.
1.2.1. Dosage of estradiol (87)

1.2.2. Dosage of gonadotropic hormones (follicle stimulating hormone —
FSH, luteinizing hormone — LH) (87)

1.2.3. Dosage of serum cortisol (87)
1.2.4. Dosage of dehydroepiandrosterone-sulfate (DHEA-sulfate) (87)

1.2.5. Dosage of catecholamines

1.2.5.1. Dosage of vanilmandelic acid (VMA) (87)
1.2.5.2. Dosage of urinary metanephrines (87)

1.3. Measurement of bone density

In this study, for the measurement of bone mineral density we used a
radiological technique, represented by dual energy X-ray absorption (DEXA).
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1.4. Determination of total alkaline phosphatase

1.5. Exploration of oxidative stress parameters

1.5.1. Determination of serum lipid peroxides and free malondialdehyde (96,
96)

1.5.2. Determination of carbonylated proteins (99)
1.5.3. Serum hydrogen donor capacity (99)

1.5.4. Determination of ceruloplasmin (112)

1.6. The ovariectomy technique

Ovariectomy was performed using the classic operative procedure in female rats.

1.7. The open-field technique (114)

1.8. Determination of calcemia and magnesemia. Determination of bone
calcium and magnesium.

1.9. Statistical processing of results

For statistical processing, we used the SPSS applications and the Statistics 6 software
application for Windows.

The following were performed:

- descriptive analysis, the mean value + standard deviation and the minimum/maximum
value of these variables being noted for each parameter;

- the analysis of the significance of the difference between the means, using the Student
t test for independent variables, the t value obtained and the p significance threshold being

noted (results were considered significant for p<0.05). In order to obtain the correlation
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between two quantitative continuous variables, the Pearson-r correlation coefficient was used
(bivariate correlation);
- graphics was performed using the Microsoft Office Excel 2003 application.

2. The psychosomatic and hormonal profile of postmenopausal patients

2.1. Objectives

We aimed to analyze the mood changes of postmenopausal patients and to determine a
possible correlation between psychological and hormonal markers.

2.2. Material and method

The study included 90 patients without chronic organic disorders, postmenopausal for
at least 1 year, aged between 48-55 years (mean age 51.5 years). The control group included
30 healthy young women, without affective-cognitive disorders, without a significant personal
or family history, with regular menstrual cycles, aged between 33 and 37 years (mean age 35
years).

2.2.1. Evaluation of the severity of psychometric parameters in the studied
women

Psychic manifestations were assessed based on the intensity of depressive and anxiety
reactions using one scale for depression and two scales for anxiety.

2.2.1.1. Assessment of depression

2.2.1.2. Assessment of anxiety

2.2.2. Determination of the hormonal profile

Endocrine markers were determined in the Synevo Laboratory of Cluj-Napoca.

2.2.2.1. Dosage of estradiol (87)

2.2.2.2. Dosage of gonadotropic hormones (follicle stimulating hormone — FSH,
luteinizing hormone — LH) (87)

2.2.2.3. Dosage of serum cortisol (87)

2.2.2.4. Dosage of dehydroepiandrosterone-sulfate (DHEA-sulfate) (87)
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2.2.2.5. Dosage of catecholamines
Dosage of vanilmandelic acid (VMA) (87)
Dosage of urinary metanephrines (MTN) (87)

2.3. Results

2.3.1. Studied groups and monitored parameters

Group | (90 cases): patients postmenopausal for at least 1 year, with anxiety and
depression (assessed using Beck, STAI | and 11 scales).

Fig. 1. Comparative analysis of the severity of depression assessed using the Beck
questionnaire in the two groups.
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Fig. 2. Comparative analysis of the degree of transient anxiety “as a state” assessed using the
STAI | scale in the two groups.
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Fig. 3. Comparative analysis of the degree of chronic anxiety with a duration longer than 1
year assessed using the STAI Il scale in the two groups

Fig. 4. Mean serum cortisol values in the studied groups
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Fig. 5. Mean DHEA-S values in the studied groups.

Fig. 6. Mean VMA values in the studied groups.
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Fig. 7. Mean MTN values in the studied groups.

2.5. Conclusions

1. The mean value of cortisolemia in postmenopausal patients is within normal limits,
but significantly higher compared to the control group.

2. The mean DHEA-S value in postmenopausal patients is within normal limits, but
significantly lower compared to the control group.

3. The mean values of urinary metanephrines and urinary vanilmandelic acid in
postmenopausal patients are slightly higher compared to normal values and significantly
higher compared to the control group.

4. The level of cortisolemia is directly correlated with the degree of depression and
anxiety in postmenopausal patients.

5. The decrease in DHEA-S is correlated with the severity of depression and anxiety in
the group of studied patients.

6. A direct correlation is found between urinary catecholamine values and the degree of
depression and anxiety in the studied patients.

7. An increase in urinary catecholamine levels in response to stress is found in the
studied patients, which is directly correlated with the level of cortisolemia and reversely
correlated with DHEA-S.
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3. Implication of oxidative stress in psychobehavioral disorders in
postmenopausal women

3.1.0bjectives

We aimed to study the affective-cognitive manifestations in postmenopausal women
and the implication of oxidative stress in their pathogenesis.

3.2. Material and method

3.2.1. Groups

The study included 60 patients without chronic organic disorders, postmenopausal for
at least 1 year, aged between 45 and 55 years (mean age 50 years).

The control group consisted of 15 healthy young women, without affective-cognitive
disorders, without a significant personal or family history, with regular menstrual cycles, aged
between 33 and 37 years (mean age 35 years).

The patients were divided into 3 groups depending on the severity of affective-
cognitive manifestations assessed using the Beck Depression Inventory.

3.2.4. Evaluation of the severity of psychometric parameters in the studied women

The affective-cognitive manifestations were assessed using a self-report questionnaire —
the Beck Depression Inventory — BDI.

3.2.5. Oxidative stress balance

Oxidative stress parameters were evaluated by determining the following parameters
from venous blood:

e Serum lipoperoxides (LPx, PL): malondialdehyde bound to the lipid structures of
lipoproteins; products resulting from reactive oxygen species — ROS and body lipids — the
colorimetric method with thiobarbituric acid (95, 96);

e Free malondialdehyde (MDA) — determined form the supernatant (95, 96);

e Carbonylated proteins (PC): products resulting from the reaction between ROS and
body proteins — the spectrophotometric method using dinitrophenylhydrazine derivatives (98);

e  Serum hydrogen donor capacity (DH): demonstrating the total antioxidant
capacity of the sera, by evidencing the amount of reducing substance that has neutralized ROS
— the Hatano method (99);
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e Serum ceruloplasmin (CP): a copper containing oxidase of plasma a2 globulin,
which confers endogenous extracellular antioxidant effects — the colorimetric method, Ravin
technique (112).

3.3. Results

3.3.1. Studied groups and monitored parameters

We monitored the values of the means using the Student t test for independent
variables: LPx, MDA, PC, DH, and CP between groups 1, 2, and 3; statistically significant
differences were found (p<0.05) in the following cases:

e LPx: significantly higher values in groups 2, 3, and 3 compared to the control group
(p=0.0000) (Table 14, Fig. 2).

o Free MDA: significantly higher values in group 3 compared to group 2 (p=0.0000);
in group 2 compared to group 1 (p=0.0000) and in groups 2 and 3 compared to the control
group (p=0.0000) (Table 15, Fig. 3).

e PC: significantly higher values in groups 1, 2, and 3 compared to the control group
(p=0.0000) (Table 16, Fig. 4).

e DH: significantly lower values in group 3 compared to the control group (p=0.008);
there were no statistically significant differences between the other studied groups (Table 17,
Fig. 5).

e  CP: significantly lower values in groups 1, 2, and 3 compared to the control group
(p=0.0000); there were no significant differences between the groups of postmenopausal
patients (Table 18, Fig. 6).

The analysis of the studied parameters for each group and the correlation between their
values using the Pearson correlation index show the following statistical results:

e For group 1 — without depression, there was no statistically significant correlation
between the values of variables: LPx, MDA, PC, DH, and CP (Table 19).

e For group 2 — with mild/moderate depression, we obtained a positive linear
correlation (the Pearson r correlation index, r>0.25 and p<0.05) with statistical significance
between MDA and LPx (r=0.34, p=0.03 — a good correlation), and between DH and CP
(r=0.50, p=0.001 — a very good correlation) (Table 20, Fig. 7 and 8).
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Fig. 7. Correlation between pro-oxidant indicators MDA and LPx in group 2.

o For group 3 — with severe depression, we obtained a statistically significant
negative linear correlation (the Pearson r correlation index, r<0, p<0.005) between PC and CP
(r=-0.69, p=0.027 — a good correlation) (Fig. 9).
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Fig. 9. Correlation between antioxidant indicators PC and CP.

3.5. Conclusions

1. The mean values of free malondialdehyde, lipoperoxides and carbonylated proteins
are significantly higher in postmenopausal patients with affective-cognitive disorders
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compared to the control group and are directly correlated with the severity of depressive
manifestations.

2. Antioxidants represented by hydrogen donors and ceruloplasmin have significantly
lower values in the group of postmenopausal women with affective-cognitive disorders
compared to the control group, unlike the group of women with severe depressive
manifestations.

3. In postmenopausal patients with psychobehavioral disorders, there is evidence of the
presence of oxidative stress, characterized by a high level of pro-oxidant agents, concomitantly
with a decrease in the protective capacity ensured by antioxidants, which proves their
implication in the pathogenesis of these disorders.

4. Consequences of oxidative stress on bone metabolism in

postmenopausal women

4.1. Objectives

Our research aimed to determine the implication of oxidative stress in the appearance
and evolution of osteoporosis in postmenopausal women.

4.2. Material and method

4.2.1. Groups

The study included 60 patients without chronic organic disorders, postmenopausal for
at least 1 year, aged between 45 and 55 years (mean age 50 years).

Group | (control group) — normal T score

Group Il — postmenopausal patients with osteopenia

Group Il — postmenopausal patients with osteoporosis

4.2.4. Measurement of bone density
4.2.5. Determination of total alkaline phosphatase

4.2.6. Exploration of oxidative stress parameters
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4.3. Results
4.3.1. Studied groups and monitored parameters

4.3.3. Analysis of the mean values of variables: FA, LPx, MDA, PC, DH, and
CP in the three groups of patients

o FA: the mean alkaline phosphatase values in all the studied patient groups were
higher compared to the normal value (20-48 Ul); there were no statistically significant
differences between these values (Table 12 and Fig. 2).

o LPx: the analysis of the mean LPx values in the studied patients evidenced
significantly lower values in the group of patients with normal bone mineral density (group 1)
compared to the group of patients with osteopenia (group 2) — p=0.0456 and osteoporosis,
respectively (group 3) —p=0.0000; the mean lipoperoxide value in group 3 was higher
compared to that of group 2, without a statistically significant difference between these two
groups of patients. The mean LPx values in all the studied groups were higher compared to the
normal value (1.35 nmol/L) (Table 13 and Fig. 3).

o MDA: a statistically significant difference was evidenced (p=0.0063) between
groups 1 and 3. In all the groups of women, higher MDA values were obtained compared to
the normal value (1 mmol/l) (Table 14 and Fig. 4).

pmol/l
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Fig. 4. Mean MDA values in the studied patient groups.
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Fig. 5. Mean PC values in the studied patient groups.
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Fig. 6. Mean DH values in the studied patient groups.
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Fig. 14. Correlation of hip BMD and hydrogen donors.
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Fig. 15.Correlation of spine BMD and hydrogen donors.

Group 2 - patients with osteopenia.
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Fig. 16. Correlation of hip BMD and PC.

Group 3 — patients with osteoporosis
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Fig. 17. Correlation of hip BMD and MDA.

4.5. Conclusions

1. Analysis of mean values of pro-oxidants: serum lipoperoxides, free malondialdehyde,
carbonylated proteins show an obvious increase in all the studied patients.
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2. The analysis of antioxidants evidences a significant decrease in postmenopausal
patients.

3. Alkaline phosphatase as a marker of bone metabolism has high values in
postmenopausal women.

4. The increase in the mean values of pro-oxidants (serum lipoperoxides, free
malondialdehyde and carbonylated proteins) and the decrease in antioxidants (hydrogen
donors and ceruloplasmin) are correlated with the diminution of spine and hip bone mineral
density.

5. In patients with osteoporosis and osteopenia, an increase in reactive oxygen species
is found concomitantly with a decrease in antioxidants, as well as alkaline phosphatase
activation as an expression of increased bone turnover.

6. Oxidative stress induced by estrogen deficiency in menopause, as well as by the
aging process, might be involved in the appearance and evolution of osteoporosis.

5. Implication of estrogens in the modulation of the behavioral response
of ovariectomized female rats

5.1. Objectives

The spontaneous motility and emotional response of female rats with and without
estrogen replacement therapy, in which menopause was surgically induced by ovariectomy,
was studied.

5.2. Material and method

a) Subjects

The study was performed in 24 young female Wistar-Bratislava rats, with a weight of
225-250 g, from the biobase of the “Iuliu Hatieganu” University of Medicine and Pharmacy
Cluj-Napoca.

b) Groups

The animals included in the study were divided into 4 groups (n=6 animals/group).

Group | — control group, healthy fertile animals;

Group Il (Ovx) — animals with bilateral ovariectomy;
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Group Il (Ovx+Ei+Et) — animals with bilateral ovariectomy, treated with synthetic
intramuscular estrogen, 7 days and 30 days after surgery;

Group IV (Ovx+Et) — animals with bilateral ovariectomy, treated with synthetic
estrogen 30 days after surgery.

¢) Methods

Ovariectomy was performed using the classic operative procedure in female rats.

The open-field technique (114)
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Fig. 1. Experimental space with the open-field technique (114)

5.3. Results

The reactions of animals submitted to the open-field test were different.

1. Spontaneous motility indicators

2. The emotional response indicator shows that the number of defecations
increases in groups Il and 1V and significantly decreases in group 111 compared to the
control group (Fig. 6).

5.5. Conclusions

1. In the ovariectomized animals in which menopause was surgically induced, a
decrease in spontaneous motor activity and emotional response was found compared to the
control group.

2. The degree of stress in animals exposed to new conditions was much lower in the
group treated with estrogens at an early stage compared to the other groups.

3. Estrogen replacement therapy after the surgical induction of menopause results in
behavioral re-equilibration, increased locomotor activity and an improvement in stress
response provided that it is administered as early as possible.
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6. Influence of estrogens on bone mineral composition.

Experimental study

6.1. Objectives

We aimed to study the correlation between estrogen deprivation, the values of calcemia,
magnesemia and the bone calcium and magnesium content in an experimental model. The
same parameters were monitored at different time intervals after estrogen therapy.

6.2. Material and method

a) Subjects

The study was performed in 24 young female Wistar-Bratislava rats, with a weight of
225-250 g, from the biobase of the “Iuliu Hatieganu” University of Medicine and Pharmacy
Cluj-Napoca.

b) Groups

The animals included in the study were divided into 4 groups (n=6 animals/group).

Group | — control group, healthy animals;

Group Il (Ovx) — animals with bilateral ovariectomy;

Group Il (Ovx+Ei+Et) — animals with bilateral ovariectomy, treated with synthetic
intramuscular estrogen, 7 days and 30 days after surgery;

Group IV (Ovx+Et) — animals with bilateral ovariectomy, treated with synthetic
estrogen 30 days after surgery.

c) Methods

o Ovariectomy

It was performed using the classic operative procedure in female rats.

Sample taking

Calcium and magnesium determinations

6.3. Results

1. Calcemia and magnesemia (mg/dl)
There were no differences between the studied groups (Fig. 1 and 2).
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2. Calcium (mg/100 mg bone tissue) and magnesium (mg/1 g bone tissue)
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Fig. 3. Bone calcium content (mg/100 mg bone tissue) in the studied animals.
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Bone magnesium (mg/1g bone tissue)
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Fig. 4. Bone magnesium (mg/1 g bone tissue) in the studied animals.

6.5. Conclusions

1. In the ovariectomized animals in which surgical menopause was induced, no changes
in calcemia and magnesemia were found.

2. The surgical castration of animals invariably resulted in an important bone calcium
and magnesium loss in all the studied animals.

3. The data suggest that the initiation of estrogen treatment in postmenopausal women
can reduce the rate of occurrence of osteoporosis.

General conclusions

1. The suppression of the ovarian function and the consecutive reduction of estrogen
hormones represent the biological event that determines a number of endocrinological, somatic
and neuropsychic disorders.
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2. In postmenopausal patients with psycho-affective disorders, there were no changes in
cortisolemia, which ranged within normal limits.

3. Serum cortisol levels were significantly higher in postmenopausal women with
associated psychic symptomatology compared to the group of young women, being directly
correlated with the severity of psychic manifestations.

4. In postmenopausal patients with psycho-affective disorders, there were no changes in
dehydroepiandrosterone sulfate levels (DHEA-S), which ranged within normal limits.

5. The mean dehydroepiandrosterone sulfate value was significantly lower in
postmenopausal women compared to the group of young women; the decrease in DHEA-S
was correlated with the severity of depression and anxiety.

6. Postmenopausal patients with psycho-affective disorders had increased levels of
urinary catecholamine metabolites (urinary metanephrines, vanilmandelic acid).

7. Urinary catecholamine levels were directly correlated with the severity of depression
and anxiety.

8. Postmenopausal women showed evidence of the presence of oxidative stress due to
both estrogen deficiency and aging.

9. The mean values of pro-oxidants represented by serum lipoperoxides, free
malondialdehyde and carbonylated proteins had an obvious increase in postmenopausal
patients.

10. In postmenopausal women with associated affective cognitive disorders, the mean
values of pro-oxidants were directly correlated with the severity of psychic symptomatology.

11. Concomitantly with the increase in pro-oxidants, there was a decrease in
antioxidants represented by hydrogen donors and ceruloplasmin; in postmenopausal women
with associated affective-cognitive disorders, the decrease in antioxidants was correlated with
the severity of psychic symptomatology.

12. In postmenopausal patients with osteopenia or osteoporosis, an increase in pro-
oxidant parameters (serum lipoperoxides, free malondialdehyde, carbonylated proteins) was
found concomitantly with a diminution of antioxidants (hydrogen donors and ceruloplasmin).

13. In postmenopausal patients with osteoporosis, the presence of oxidative stress
determined by the increase in pro-oxidants and the decrease in antioxidants was correlated
with the reduction of spine and hip bone mineral density.

14. The ovariectomized animals in which surgical menopause was induced presented a
decrease in spontaneous motor activity and emotional response as part of a non-specific
syndrome including cognitive and affective disorders.
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15. The surgical castration of animals resulted in a significant bone calcium and
magnesium loss; however, no changes in calcemia and magnesemia were found.

16. Estrogen replacement therapy in ovariectomized animals causes a reduction of bone
calcium and magnesium losses, increases locomotor activity and determines behavioral re-
equilibration, provided that it is administered as early as possible.

17. These data suggest that the initiation of estrogen therapy in postmenopausal women
may reduce the rate of occurrence of osteoporosis and especially, may improve
neurovegetative symptomatology. However, hormone replacement therapy remains a
controversial problem.
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