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Abstract

Aim and Background: The life of menopausal women is the result of a series of psychological changes that
occur due to the decrease in sex hormones and alterations in neurohormones that determine etiopathogenetics.
Changes in the neuroendocrine and neurotransmitter systems associated with estrogen reduction negatively
affect women's psychophysical health. They can explain, at least in part, the increased incidence of mental and
neurological disorders in the postmenopausal period. The present study aimed to investigate the effect of twelve
weeks of moderate-intensity aerobic exercise and Aphrodite supplementation on the levels of some neuronal
factors and neurotransmitters related to mental disorders and menopausal women.

Methods and Materials: 102 postmenopausal women living in Isfahan city who had mild depression according
to the Hamilton questionnaire were divided into four groups according to the inclusion criteria, including a
control group, aerobic exercise group, Aphrodite supplement, and aerobic exercise + Aphrodite supplement. The
aerobic exercise program of walking and light running with moderate intensity of 65 to 70% of the heart rate was
performed on a treadmill, and the dose of Aphrodite supplement was two doses per day. After collecting the
participants' data, the normality of the data was first assessed using the Kolmogorov-Smirnov test. Then, the data
obtained for each group were analyzed using one-way ANOVA in SPSS version.

Findings: The results showed a significant increase in plasma levels of superoxide dismutase (SOD) and
glutathione (GSH) (P<0.05). These antioxidants can either prevent the production of oxidative species or reduce
the oxidative effects of reactive oxygen species (ROS). This increase was significantly greater in the aerobic
exercise group combined with Aphrodit upplement compared to the other groups (P<0.05). Additionally, the
level of malondialdehyde (MDA) significantly decreased (P<0.05)

Conclusions: According to the results, it seems that taking the Aphrodite supplement along with aerobic
exercise has a synergistic effect on improving physical and psychological symptoms in menopausal women.
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1 Oxidative Stress (OS)

2 Reactive Oxygen Species (ROS)
* Malondialdehyde (MDA)

4 Superoxide Dismutase (SOD)

5 Catalase (CAT)

¢ Glutathione Peroxidase (GPX)

7 Glutathione (GSH)
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2 Intercellular Adhesion Molecule 1 (ICAM-1)
3 Endothelial-leukocyte adhesion molecule (E-selectin)

50

Y 0,lows [YY (60590 N E+E Ll

Ol Canws 9,8l JoSo Cpnn aSls 55 0,55 bl
la 33405l ;> MDA alaw ialS 3 SOD § GSH  waw
03,5 B pa Cdgil JoSo o & o 3503l 09,5 1o
Sl wogy 0y pol (giled il yed atan VY op g Mg
MDA zhw jialf 9 SOD 3 GSH  maw ji0l38l
AT R
pae o Sudly 5l e 0yed 0 Wby LS b Slalllas
S g0 odnlie SS9 gp lb piaww » Jobs
Wy Slgie Sl glen Slojed a2 ST ) ol )5 (V)
Gilod Slupes Lol wmd Gl 1) Jkd ST sladsS
Candy Sl an 1 g FanS] (31 g dg0 4 o0
adls Glinlie yplas (V) S o SaS golipsT o ol
¢ dPlogyud a Mie ansly (U5 ) o) adlae > ol
Ol o Cuilyy atan VY (b ST el aldlie

Bl w3l g GSH op gdaws 5 593 Lowdly (o
¥+) dm5 Ll | VS g

Lile Gt 5l slo w3l 1y GRIBIL slon b3
(V)23 o 2ol |y glansS] Loyl YB3 SOD
Cagii 1) (6)S gine 3o Wl oo (pizmen lgn Ol yed
oyl 2 oMe 09s 0 ROS Wy ials 4 e o5 08
P de cle of gl dlg e Gl gege Sliyes
o & oo g D Gioll |y SlasT (ol ol s
1) 293 5 (598 GlapmsT (5T (sl
Py 295 0y90 85 CunlagyB (LS o JoSie j onliial
dsv9 Jdo 4 adaSe ol GlansT (T eligols )3
351 ela JIS5nly 8 a4 0B oSl Jud can; bS5
P sladeSe ul dlox 5l Codgdl JoSo (YY) i
5 JoS5 ol olie; S ojlas I (oS 5 o cwl
ohyis; olS 45 waly (L iy Slillas cusl Sl s
(g dloz | STl polgs b oS 5 iy sl
Olyas; &S Cawl o 0aly L (YY)l JUl,8Lo g iy S
o ol (58l Sl sl S 13 1) 55lanS] oyl
dox Gl B b prz gl ol oS (V) e

1 Thiobarbituric Acid Reactive Substances (TBARS)


http://dx.doi.org/10.48305/23.2.313
https://rbs.mui.ac.ir/article-1-1947-fa.html

[ Downloaded from rbs.mui.ac.ir on 2025-12-09 ]

[ DOI: 10.48305/23.2.313]

Y 0,lows [YY (60590 N E+E Ll

sl culea

o coles i 5 )8 Ay B o (agiy oo
5l e

SSIAS Sl

bl 5 oBulyss oly oMl o1 oSl (13559 (555)s2 38
51 IR.IAU.KHUISF.REC.1401.389 s )los 4 55 oS
Ul sl 8ol 55 sl ¢ oMol 5T olStily sM el
SBASES b sl ord cley dlie ol 5 Loles 3N
Sed gy imeh jl Lae bl a5 loj e izily 6l
9 W39 Glagh N9y by > GBS CS 1S den (pinen

b A5 il yro lm‘j OleMb|
ooyl sl Ll el Wi ol oes
5L e L5 IRCTID: IRCT20231009059661N1s Lo

i 9
pLasl 3 45 Limggy 3 PBASCS b (ooled jl dbsg oy

3 g ) (T b mpl cdlad Gl cel 355 cuto
@ Mo awsly (U5 o o ol la oy jmiw o8y o
S5 lalllas 5 pils adlls gl ds 51 (¥+) 1l s sls
oS Gpae 5 ilgr liyed 2l o2 5 cute 0l
3 om b5 G (5] gl Cogl |y (LS o
MolS” lalllas ol duy oo s Lol ciiS o apl (sl
9 B JoSe g9 ilon Clujed Cud 5 gy 4 atly
13l go o JoSo Bpas loj o 5 593 iz 5 o S
Gl @ dg b ogs asS s Gldlles o Wb &
odlizl Il I prels Sy gl ol adllas ;> ol o
o by dudly U5 )3 (85)5 Slizpe3 5 Cu3g)3l JoSo
Gliz po3 9 Cd9)8l JoSo (21381 o1 | am Slalllas )3 395
O (Sl 3 &S uae gla oxad Jll ple g ogilsn
8 oyt 250 Sl S 5oy gl LIS 5 (890l el 3 )

2,5

pdlie 3 las

oioi o=l @l )3 &S )l pMel (prinren (BN g

Dyl 3l oLy 4365
Dgus oo (S8 (g0l (b 1y Lo addllas oy I 29 s

References

1.

>

o

Bhavnani BR. Estrogens and menopause: pharmacology of conjugated equine estrogens and their
potential role in the prevention of neurodegenerative diseases such as Alzheimer’s. The Journal of
steroid biochemistry and molecular biology. 2003;85(2-5):473-82.

Niu X, Zheng S, Liu H, Li S. Protective effects of taurine against inflammation, apoptosis, and
oxidative stress in brain injury. Molecular medicine reports. 2018;18(5):4516-22.

Adwas AA, Elsayed A, Azab AE, Quwaydir FA. Oxidative stress and antioxidant mechanisms in
human body. J Appl Biotechnol Bioeng. 2019;6(1):43-7.

Oter S, Jin S, Cucullo L, Dorman HD. Oxidants and antioxidants: friends or foes? Oxidants and
antioxidants in Medical Science. 2012;1(1):1.

Kumar S, Lata K, Mukhopadhyay S, Mukherjee TK. Role of estrogen receptors in pro-oxidative
and anti-oxidative actions of estrogens: a perspective. Biochimica et Biophysica Acta (BBA)-
General Subjects. 2010;1800(10):1127-35.

Bellanti F, Matteo M, Rollo T, De Rosario F, Greco P, Vendemiale G, Serviddio G. Sex hormones
modulate circulating antioxidant enzymes: impact of estrogen therapy. Redox biology.
2013;1(1):340-6.

Bonaccorsi G, Piva I, Greco P, Cervellati C. Oxidative stress as a possible pathogenic cofactor of
post-menopausal osteoporosis: Existing evidence in support of the axis oestrogen deficiency-redox.
Clark P, Brzezinska W, Thomas M, Ryzhenko N, Toshkov S, Rhodes J. Intact neurogenesis is
required for benefits of exercise on spatial memory but not motor performance or contextual fear
conditioning in C57BL/6J mice. Neuroscience. 2008;155(4):1048-58.

Franzoni F, Ghiadoni L, Galetta F, Plantinga Y, Lubrano V, Huang Y, et al. Physical activity,
plasma antioxidant capacity, and endothelium-dependent vasodilation in young and older men.
American journal of hypertension. 2005;18(4):510-6.

5.5


http://dx.doi.org/10.48305/23.2.313
https://rbs.mui.ac.ir/article-1-1947-fa.html

[ Downloaded from rbs.mui.ac.ir on 2025-12-09 ]

[ DOI: 10.48305/23.2.313]

Y 0,lows [YY (60590 N E+E Ll

10.Chen C, Nakagawa S, Kitaichi Y, An Y, Omiya Y, Song N, et al. The role of medial prefrontal
corticosterone  and  dopamine in  the  antidepressant-like  effect of  exercise.
Psychoneuroendocrinology. 2016;69:1-9.

11.Park B, Kim D. The effect of dopamine on cognitive function after aerobic and anaerobic exercise.
Korean Journal of Physical Education. 2013;52(6):457-66.

12.Weng TB, Pierce GL, Darling WG, Falk D, Magnotta VA, Voss MW. The acute effects of aerobic
exercise on the functional connectivity of human brain networks. Brain Plasticity. 2017;2(2):171-
90.

13.Pratley R, Nicklas B, Rubin M, Miller J, Smith A, Smith M, et al. Strength training increases
resting metabolic rate and norepinephrine levels in healthy 50-to 65-yr-old men. Journal of applied
physiology. 1994;76(1):133-7.

14.14 Oh S. The effect of endurance training during 6 week on the changes neuro-transmitters
following maximal exercise. Exercise science. 1999;8(2):175-82.

15.Dog TL, Micozzi MS. Women's Health in Complementary and Integrative Medicine: Elsevier;
2005.

16.Modelska K, Cummings S. Female sexual dysfunction in postmenopausal women: systematic
review of placebo-controlled trials. American journal of obstetrics and gynecology.
2003;188(1):286-93.

17.18. Sellandi TM, Thakar AB, Baghel MS. Clinical study of Tribulus terrestris Linn. in
oligozoospermia: A double blind study. AYU (An International Quarterly Journal of Research in
Ayurveda). 2012;33(3):356-64.

18.18. Santo Signorelli S, Neri S, Sciacchitano S, Di Pino L, Costa MP, Marchese G, et al. Behaviour
of some indicators of oxidative stress in postmenopausal and fertile women. Maturitas.
2006;53(1):77-82.

19.19. Gomes EC, Silva AN, Oliveira MRd. Oxidants, antioxidants, and the beneficial roles of
exercise-induced production of reactive species. Oxidative medicine and cellular longevity.
2012;2012(1):756132.

20.20. Sarifakioglu B, Glizelant AY, Giizel EC, Giizel S, Kiziler AR. Effects of 12-week combined
exercise therapy on oxidative stress in female fibromyalgia patients. Rheumatology international.
2014;34:1361-7.

21.21. Pérez-Torres |, Castrejon-Téllez V, Soto ME, Rubio-Ruiz ME, Manzano-Pech L, Guarner-
Lans V. Oxidative stress, plant natural antioxidants, and obesity. International journal of molecular
sciences. 2021;22(4):1786.

22.22. Cerda-Bernad D, Valero-Cases E, Pastor J-J, Frutos MJ. Saffron bioactives crocin, crocetin
and safranal: Effect on oxidative stress and mechanisms of action. Critical reviews in food science
and nutrition. 2022;62(12):3232-49.

23.23. Wauquier F, Boutin-Wittrant L, Pourtau L, Gaudout D, Moras B, Vignault A, et al.
Circulating human serum metabolites derived from the intake of a Saffron Extract (Safr’InsideTM)
protect neurons from oxidative stress: consideration for Depressive Disorders. Nutrients.
2022;14(7):1511.

24.24. Amin CA, Andatia A, Putri FD, Utami SN, Wijahaska MY. The Potential of Cinnamon as
Anti-Depressant. Eureka Herba Indonesia. 2021;2(2):95-9.

25.25. Famurewa AC, Ekeleme-Egedigwe CA, Onwe CS, Egedigwe UO, Okoro CO, Egedigwe UJ,
Asogwa NT. Ginger juice prevents cisplatin-induced oxidative stress, endocrine imbalance and
NO/iNOS/NF-kB signalling via modulating testicular redox-inflammatory mechanism in rats.
Andrologia. 2020;52(10):e13786.

26.26. Khazaei R, Seidavi A, Bouyeh M. A review on the mechanisms of the effect of silymarin in
milk thistle (Silybum marianum) on some laboratory animals. Veterinary Medicine and Science.
2022;8(1):289-301.

sy


http://dx.doi.org/10.48305/23.2.313
https://rbs.mui.ac.ir/article-1-1947-fa.html

[ Downloaded from rbs.mui.ac.ir on 2025-12-09 ]

[ DOI: 10.48305/23.2.313]

Y 0,lows [YY (60590 N E+E Ll

27.27. Liu Z-M, Ho SC, Chen Y-M, Woo J. Effect of soy protein and isoflavones on blood pressure
and endothelial cytokines: a 6-month randomized controlled trial among postmenopausal women.
Journal of hypertension. 2013;31(2):384-92.

28.28. Giolo JS, Costa JG, da Cunha-Junior JP, Pajuaba ACA, Taketomi EA, de Souza AV, et al.
The effects of isoflavone supplementation plus combined exercise on lipid levels, and
inflammatory and oxidative stress markers in postmenopausal women. Nutrients. 2018;10(4):424.

29.29. Ghanbari-Niaki A, Saeidi A, Ahmadian M, Gharahcholo L, Naghavi N, Fazelzadeh M, et al.
The combination of exercise training and Zataria multiflora supplementation increase serum irisin
levels in postmenopausal women. Integrative medicine research. 2018;7(1):44-52.

30.30. Farhadi M, Homaee HM, Farzanegi Arkhazlou P. The effect of aerobic training and ginger
extract on lipid profiles, body composition and liver enzymes in obese menopausal women. Iranian
Journal of Diabetes and Obesity. 2020;12(3):156-63.

© 2022 The Author(s). Published by Isfahan University of Medical Sciences. This is an open-access article distributed under

the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits

unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited

$oA


http://creativecommons.org/licenses/by/4.0
http://dx.doi.org/10.48305/23.2.313
https://rbs.mui.ac.ir/article-1-1947-fa.html
http://www.tcpdf.org

