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Abstract

Obijectives: This study aimed to investigate the effect of Vitex agnus-castus (VAC), and Salvia officinalis extracts on serum lipids in
postmenopausal women referred to the Bone Densitometry Center, Namazi Hospital, Shiraz, Iran.

Materials and Methods: This randomized clinical trial was conducted on 89 postmenopausal women in 2016 using random permuted
blocks with a block size of 3 in the three groups, including the VAC group (3.2-4.8 mg/q8h), S. officinalis group (100 mg/q8h), and
placebo group for three months. Women were finally compared in terms of low-density lipoprotein, triglycerides (TG), and high-
density lipoprotein before and after the intervention. Data were analyzed using SPSS-16 software. Descriptive statistical tests and
paired t test were used to compare the groups.

Results: A significant decrease in serum cholesterol, low-density lipoprotein, and triglycerides levels and also increase in mean
serum high-density lipoprotein levels were observed in VAC and S. officinalis groups before and after the intervention (P = 0.0001). In
comparison, no significant change was observed in serum level of any lipoproteins in the placebo group.

Conclusions: Considering the decrease in the level of cholesterol, low-density lipoprotein, triglycerides, and increased high-
density lipoprotein after using VAC and S. officinalis in this study, these herbs can be proposed as blood lipid-lowering agents in

postmenopausal women.
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Introduction

Menopause is a sign of passing from fertility to infertility.
In this period, symptoms such as hot flashes, night sweats,
sleep disturbances, lack of concentration and memory
loss, loss of bone mass, vaginal atrophy, increased risk
of cardiovascular diseases, anxiety, and depression
occur in the long term (1-4). Estrogen is involved in
regulating serum lipid metabolism and breast cancer.
The administration of estrogen on serum lipid is mainly
expressed through its attachment to the estrogen receptor
alpha isoform and occurs in most tissues (5). During
menopause, lipid metabolism and blood pressure change
due to decreased estrogen levels. In this period, the
distribution of body lipid changes from the environmental
distribution to the central allocation. Also, levels of total
cholesterol, low-density lipoprotein (LDL), triglycerides
(TG), lipoprotein (a), and high-density lipoprotein (HDL)
arereduced. Moreover, metabolic syndrome, hypertension,
abdominal obesity, insulin resistance, and dyslipidemia
increase during menopause (6). Epidemiologic studies
have shown that hormone replacement therapy or

estrogen plus progesterone therapy using conjugated
estrogens/medroxyprogesterone in menopause women
decrease menopausal symptoms, the risk of coronary
artery disease and adiponectin concentrations in coronary
heart disease (7-9). Considering the side effects of
hormone therapy (10,10) and the use of complementary
medicine in the treatment of women diseases (12-17), the
main chemical properties of Vitex agnus-castus (VAC)
phytoestrogens appear to guarantee cardiovascular health
after menopause with the support of vascular nitric oxide
activity, maintaining the vascular endothelial function,
preventing atherosclerosis, and reducing cholesterol
and TG levels (18). However, despite the many effects
of VAC (19, 20), little is known about its impact on the
liver’s lipid metabolism and oxidation state, especially in
postmenopausal women. Most studies have examined the
effects of liver lipid metabolism on ovariectomized rats
(21).

The VAC is native to Europe, the Mediterranean, and
Asian countries. Two iridoid glycosides called genocide and
combine obtained from its ripe and dried fruits containing
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Key Messages

»  Vitex agnus-castus and Salvia officinalis  extracts
effectively reduced low-density lipoprotein cholesterol
and triglycerides and increased high-density lipoprotein
cholesterol compared to the placebo group.

»  Due to the nativeness and availability of these plants in our
country, and the lack of reports of side effects in this study,
it is probably a good option, along with hormone therapy
for postmenopausal women.

flavonoids and some essential oils. Flavonoids are other
than phytoestrogens (22). Salvia officinalis contains
tannins, phenolic acids, and flavonoids. Flavonoids are
among the phytoestrogens. It originally belongs to the
90-1200 meters’ heights in Japan and China (23). Studies
showed that flavonoids play an antioxidant role that may
reduce oxidized LDL cholesterol and, on the other hand,
inhibit platelet aggregation, improve endothelial function,
and they also have an anti-inflammatory function (24,25).
Different medications such as VAC and S. officinalis have
phytoestrogen properties and are recommended to treat
menopausal symptoms (26, 27).

There is no study conducted on the effect of VAC and
S. officinalis on lipids in postmenopausal women in Iran.
Besides, that existing conducted studies on the effects
of these two herbs are more related to the physical and
mental symptoms, and also considering the WHO
recommendations regarding the focus on complementary
medicine. The purpose of this study was to investigate the
effect of VAC and S. officinalis extracts on serum lipids in
postmenopausal women referring to Bone Densitometry
Center, Shiraz, Iran.

Materials and Methods

Study Design and Participants

In this randomized clinical trial, 99 postmenopausal
women who were not taking drugs that affected the serum
lipids, such as LDL, HDL, and triglycerides referred to the
Bone Densitometry Center, Namazi Hospital, Shiraz, Iran
from May to August 2016 were enrolled.

All women underwent any hormonal treatments
or history of allergic reactions to the drugs or herbal
medicines were excluded. The postmenopausal women
were defined as; all women who had been menopausal for
at least 1 year and not taking steroid hormones.

Interventions

Participants were randomly assigned to three groups
using random permuted blocks with a block size of 3.
The VAC group received one Vitex agnus tablet (Goldaru
pharmaceutical Co., Isfahan, Iran), S. officinalis group
received three Salvigol tablets (Goldaru pharmaceutical
Co., Isfahan, Iran), and placebo group received three
placebo tablets (made at Shiraz Pharmacy School, Shiraz,
Iran) every day for three months. According to the

pharmaceutical company pamphlet, each Agnugol coated
tablet (VAC) was contained 3.2-4.8 mg of dried extract of
VAC fruits standardized based on the presence of 0.42-
0.55 mg Aucubin (an iridoid glycoside). And each film-
coated Salvigol tablet was contained 100 mg of dried
extract of S. officinalis standardized based on the presence
of 19-25 mg tannins (acid tannic).

Herbal tablets were placed in black envelopes and coded
by the researcher’s assistant. The researcher was blind to
the codes until the end of the study, and participants did
not meet each other. Besides, statistical consultant analysis
also did not know the intervention and control groups.

Outcomes

Thevenousblood samples were taken from each participant
for measuring the total serum cholesterol, LDL, HDL, and
TG before and three months after the interventions. The
total serum cholesterol levels of less than 200 mg/dL were
considered normal, also the LDL levels <100 mg/dL as the
optimal conditions, 100-129 mg/dL; low limit, 130-159
mg/dL; high limit, 160-189 mg/dL; high, and =190 mg/
dL; very high. The HDL levels <40 mg/dL were considered
high risk and 260 mg/dL; low risk. Normal TG levels were
considered to be 160-40 mg/dL in men and 35-35 mg/dL
in women. All outcomes were measured by a biochemical
auto-analyzer using the calorimetric method.

Sample Size

The sample size was estimated to be 31 in each group by
considering the confidence level of 95%, the power of
80%, based on the study by Filip et al (28), and used the
following formula:

n = ((z(qu/2)+z a®) A2 (0,A2+0,/2)) /dA2
0,=30.51,0,=29.7,a =0.05, = 0.2

Finally, with a 5% probability of drop-out, 99 women
were enrolled in the study, and 89 completed it.

Data Analysis

Data were analyzed using the statistical package for the
social sciences (SPSS) software version 16 (IBM Company
Armonk, NY, USA). Descriptive statistical tests, ANOVA,
and paired t test were uses for comparing the study groups.
Pvalue < 0.05 was considered as the significant.

Results

Initially, 99 post menopause women were eligible to enter
the study (33/each group). Out of them, three women in
the VAC group, 2 in the S. officinalis group, and 5 in the
placebo group were excluded due to the lack of regular
use of herbal and placebo pills and dissatisfaction to
continue participating in the study. Finally, the data of
89 participants in three groups were analyzed (Figure
1). The demographic characteristics of participants were
not significantly different in terms of age, education, and
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Figure 1. The Study CONSORT Flowchart.

housing status. The mean age of the participants was
55.83 + 3.63. There were no statistical differences in age,
menopausal age, menopausal period, body mass index
(BMI), and duration of the marriage between the three
groups (Table 1).

There were significant differences in cholesterol levels
before and after intervention in the VAC and S. officinalis
groups (P=0.0001). This difference was not significant in
the placebo group (P=0.56; Table 2).

There was a significant difference in the mean of LDL
and TG before and after the intervention in the two
intervention groups. In contrast, in the placebo group, it
was not significant. There was also a statistically significant
difference in HDL levels before and after the intervention
in the VAC and S. officinalis groups (P=0.0001; Tables
2 and 3).

Table 1. The Demographic Characteristics of Study Participants

Discussion

This study aimed to investigate the effect of the VAC and
S. officinalis extracts on serum lipids in postmenopausal
women. Our results showed that VAC and S. officinalis
extracts significantly decreased cholesterol, TG, and LDL
and increased HDL compared with the placebo group.
In line with our results, some studies showed that Salvia
Officinalis reduces the total cholesterol, LDL, and TG and
increases HDL (29-31). Koubaa-Ghorbel et al evaluated
the effects of antioxidant activity of S. officinalis essential oil
and its protective effect on estrogen deficiency in ovarian
rats. The results showed that S. officinalis leaves, as an
important source of antioxidants, can prevent obesity and
oxidative damage to the liver and uterus due to estrogen
deficiency (32). In addition, total cholesterol, TG, LDL,
and VLDL significantly reduced in hyperlipidemic rats in

Variables VAC Group (n=30) Salvia Officinalis Group (n=31) Placebo Group (n=28) P Value
Age (y) 55.6+4.6 55.6+3.7 56.3+3 0.292°
BMI (kg/m?) 26.5+3.2 28.3+4.7 28.5+4.6 1.5242
Menopausal age (y) 46.6+7.3 48.6+5.9 47.8+6 0.409*
Menopausal period (y) 8.8+7.9 6.6+7.1 8.5+6.3 0.612°
Duration of the marriage (y) 34.7+8.7 36.8+4.1 38.9+5.8 0.069*
llliterate 5(16.7) 6(19.4) 4(14.3)
Primary 15 (40) 12 (38.7) 13 (46.4)
Education Secondary 5(16.7) 4(12.9) 4(14.3) 0.783°
Diploma 4(13.3) 8(25.8) 5(17.8)
University 4(13.3) 13.2) 1(7.1)
Occupation Employed 4(13.3) 2 (6.5) 3(7.4) 0,604
Housewife 26 (86.7) 29 (93.5) 25(92.6
Housing status Personal 20 (66.7) 28(90.3) 24 (85.7) 0.082"
Rent 10 (33.3) 309.7) 4(14.3)
VAC: Vitex Agnus-Castus, BMI: Body mass index.
All data presented as mean = SD.
2 One-way ANOVA test; ® Chi-Square test.
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Table 2. Comparison of Mean Cholesterol, Triglyceride, LDL, and HDL in Study Groups Before and After Intervention

Salvia Officinalis Group (n=31) Placebo Group (n=28)

Variables Time VAC Group (n=30)

Before intervention 229.35+43.74
Cholesterol

After intervention 209.65+45.83
P value? 0.0001
DL Before intervention 112.26+26.20

After intervention 91.55+29.72
P value? 0.0001

Before intervention 169.00+66.52
Triglyceride

After intervention 142.52+64.89
P value? 0.0001

Before intervention 48.94+8.68
HDL

After intervention 54.77+9.06
P value? 0.0001

220.10+38.68
194.57+37.97

208.39+41.67
210.36+41.39

0.0001 0.569
108.37+26.67 110.14+28.57
89.30+24.53 110.75+29.09

0.0001 0.21

182.57+73.54
156.73+72.26

141.11+57.33
149.29+56.03

0.0001 0.139
49.87+12.10 49.00+11.67
54.33+11.39 48.39+£10.97

0.0001 0.159

VAC: Vitex Agnus-Castus, LDL: Low-density lipoprotein, HDL: High-density lipoprotein.

All data presented as mean + SD.
* Paired t test.

Table 3. Comparison of Changes in Mean Cholesterol, Triglyceride LDL, and HDL in Three Study Groups

Variables VAC Group (n=30) Salvia Officinalis Group (n=31) Placebo Group (n=28) P Value*
Cholesterol 19.70+17.51 (13.28-26.13) 25.53+22.99 (16.94-34.11) 1.96+18.02 (-8.95-5.02) 0.0001
LDL 30.70+15.05 (15.02-26.39) 19.06+22.05 (10.64-27.49) -0.60+2.49 (-1.57-0.36) 0.0001
Triglyceride 26.48+24.59 (17.46-35.50) 25.83+27.30 (15.63-36.03) 8.17+28.35 (2.81-19.17) 0.0001
HDL 5.83+4,58 (-7.51- -4.15) 4.46+4.28 (-60.6- -2.86) 0.60+2.21 (-0.25-1.46) 0.0001

VAC: Vitex Agnus-Castus, LDL: Low-density lipoprotein, HDL: High-density lipoprotein.

All data presented as mean = SD (95% confidence interval).
* Paired t test.

a study by Kianbakht and colleagues after treatment with
VAC extract, which may be due to the high activity in the
ability to inhibit free radicals (33)

Our study showed that, after the intervention, these two
herbs significantly caused a decrease in LDL cholesterol
and TG and increased HDL- cholesterol compared to the
control group.

Kianbakht and colleagues showed that S. officinalis
extract causes a decrease in LDL and TG and increased
HDL (29). Liu and others (2016) showed that S. officinalis
extract causes a reduction in LDL, total cholesterol, and
TG and an increase in HDL (30). Kwok and co-workers
showed that S. officinalis causes a decrease in LDL and
total cholesterol levels and increases the thickness of
the carotid intima (31). The stories of LDL, cholesterol
(6.92), and total cholesterol (5.85) decreased significantly
in the intervention group compared to the control
group (cholesterol [3.42] and total cholesterol [3.21]).
A Study about the effects of S. officinalis essential oil on
hyperlipidemic rats was showed the beneficial impact
of S. officinalis essential oil in managing these disorders
without causing side effects. More than one synthetic drug
reduces essential fats and improves antioxidant status
(32). In addition, total cholesterol, TG, LDL, and VLDL
significantly reduced in hyperlipidemic rats in a study
by Kianbakht and colleagues after treatment with VAC
extract of Agnus castus, which may be due to the high

activity in the ability to inhibit free radicals (33).

Two iridoid glycosides named agonose and akubin are
obtained from the dried ripe fruits of vitex containing
flavonoids and essential oils. Flavonoids are compounds
of phytoestrogens (34). Some combinations of this
plant include tannins, phenolic acids, and flavonoids,
among which are compounds of phytoestrogens (35). A
study also showed that flavonoids have phytoestrogenic
properties. Estrogen reduces blood cholesterol, and that is
why postmenopausal women are prone to hyperlipidemia
(36). In a study show that polypeptides, steroids, and
flavonoids present in herbs may have lipid-lowering
effects (37). Possible mechanisms of lipid-lowering effects
of flavonoids reduce the activity of enzymes involved
in cholesterol acyltransferase of liver cells (responsible
for cholesterol esterification and its storage) (38,39).
Flavonoids also have antioxidant properties (40) and hence
can collect hydroxyl and superoxide radicals and prevent
lipid peroxidation (41). The positive effect of antioxidants
has also been reported with radical free-oxygen inhibition
in laboratory animals to decrease lipid glucose level
(42,43). Another mechanism noted by researchers is
that herbs and antioxidants cause a reduction in lipids
by stimulating cholesterol secretion through bile and an
increase in cholesterol excretion by feces. They may also
inhibit the enzymes and proteins involved in lipid and
lipoprotein metabolism, and in this way, they will reduce
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serum lipids (44-46).

Finally, it is noteworthy that herbal complexes with
medicinal properties can be used in health conditions
for prevention or treatment. VAC with phytoestrogenic
properties may support vascular nitric oxide activity,
prevent atherosclerosis and reduce cholesterol and TG
levels.

Limitations of the Study

One of the limitations of this study was the possible
negligence of the participants in the correct use of the
pills. To solve this problem, the addresses and telephone
numbers of the participants were recorded at the beginning
of the study, and the researcher contacted them every week
during the intervention to warn them about the accurate
and timely use of the pills. However, if a participant did
not follow the intervention protocol for any reason, she
would be excluded from the study. Another limitation of
the present study was the duration of the study. Due to the
long-term effect of medicinal plants, it is recommended
to design other studies with a larger sample size and more
extended period (6 to 12 months) to investigate the impact
of these plants on menopausal complications better and
more accurately.

Conclusions

Considering the decrease in cholesterol, LDL, TG, and
increased HDL level after using VAC and S. officinalis in
this study, it concluded that these herbs could be proposed
as blood lipid-lowering agents in postmenopausal
women. VAC and S. officinalis contain several chemical
compounds. It is suggested to isolate their components
and investigate the active compounds in similar studies.
Moreover, further studies are required on the intracellular
signaling pathway better to understand the effect of these
plants on lipid profiles.

Conflict of Interests
Authors declare that they have no conflict of interests.

Ethical Issues

This research was carried out in Namazi Hospital after obtaining
approval from the Ethics Committee of Shiraz University of Medical
Sciences, Shiraz, Iran (Code: IR.SUMS.REC.1394.209). Also, the study
proposal was registered on the Iranian Registry of Clinical Trials website
(identifier: IRCT2016041613940N4; https://www.irct.ir/trial/13658).
After signing an informed consent form, eligible women were included
in the study. Then, participants were reassured that their information
would be confidential and that no names would be mentioned.

Financial Support

This research was funded by the Research and Technology Department
and Endocrine and Metabolism Research Center, Shiraz University of
Medical Sciences, Shiraz, Iran.

Acknowledgments

The article extracted from a student’s research project (Thesis number:
10539). The authors would like to thank the Center for Development
of Clinical Research of Namazi Hospital, Shiraz, Iran and Dr. Nasrin
Shokrpour for editorial assistance and statistical analysis.

References

1.

Leach MJ, Moore V. Black cohosh (Cimicifuga spp.) for menopausal
symptoms. Cochrane Database Syst Rev. 2012;2012(9):CD007244.
doi:10.1002/14651858.CD007244.pub2

McCormick CA, Brennan A, Hickey M. Managing vasomotor
symptoms effectively without hormones. Climacteric. 2020; 23(6):
532-538. doi: 10.1080/13697137.2020.1789093.

Santoro N, Epperson CN, Mathews SB. Menopausal symptoms
and their management. Endocrinol Metab Clin North Am.
2015;44(3):497-515. doi:10.1016/j.ecl.2015.05.001

Baker FC, de Zambotti M, Colrain IM, Bei B. Sleep problems during
the menopausal transition: prevalence, impact, and management
challenges. Nat Sci Sleep. 2018;10:73-95. doi:10.2147/nss.
5125807

Gomes-Rochette NF, Souza LS, Tommasi BO, et al. Association of
Pvull and Xbal polymorphisms on estrogen receptor alpha (ESR1)
gene to changes into serum lipid profile of post-menopausal
women: effects of aging, body mass index and breast cancer
incidence. PLoS One. 2017;12(2):e0169266. doi:10.1371/
journal.pone.0169266

Reslan OM, Khalil RA. Vascular effects of estrogenic menopausal
hormone therapy. Rev Recent Clin Trials. 2012;7(1):47-70.
doi:10.2174/157488712799363253

Huang AJ, Sawaya GF, Vittinghoff E, Lin F, Grady D. Hot flushes,
coronary heart disease, and hormone therapy in postmenopausal
women. Menopause. 2018;25(11):1286-1290. doi:10.1097/
gme.0000000000001230

Kunnari A, Santaniemi M, Jokela M, et al. Estrogen replacement
therapy decreases plasma adiponectin but not resistin in
postmenopausal women. Metabolism. 2008;57(11):1509-1515.
doi:10.1016/j.metabol.2008.06.004

Keck C, Taylor M. Emerging research on the implications of
hormone replacement therapy on coronary heart disease. Curr
Atheroscler Rep. 2018;20(12):57. doi:10.1007/511883-018-0758-
2

Gialeraki A, Valsami S, Pittaras T, Panayiotakopoulos G, Politou M.
Oral contraceptives and HRT risk of thrombosis. Clin Appl Thromb
Hemost. 2018;24(2):217-225. doi:10.1177/1076029616683802
Cagnacci A, Venier M. The controversial history of hormone
replacement therapy. Medicina (Kaunas). 2019;55(9):602.
doi:10.3390/medicina55090602

Akbarzadeh M, Moshfeghy Z, Dehghani M, Emamghoreishi M,
Tavakoli P, Zare N. Comparison of the effect of Melissa officinalis
capsule and care educational programs on the intensity of
physical, mental and social symptoms of premenstrual syndrome
in high school female students. Int ) Women’s Health Reprod Sci.
2018;6(1):18-26. dio:10.15296/ijwhr.2018.05

Zeinalzadeh S, Akbarzadeh M, Faridi P, Mohagheghzadeh AA,
Sayadi M. Effect of sildenafil citrate on women affected by sexual
dysfunction referred to health clinics. Fam Med Prim Care Rev.
2017;19(2):167-172. doi:10.5114/fmpcr.2017.67873

Heydari N, Dehghani M, Emamghoreishi M, Akbarzadeh M.
Effect of Melissa officinalis capsule on the mental health of female
adolescents with premenstrual syndrome: a clinical trial study. Int
J Adolesc Med Health. 2018;31(3). doi:10.1515/ijamh-2017-0015
Akbarzadeh M, Zeinalzadeh S, Zolghadri J, Mohagheghzadeh A,
Faridi P, Sayadi M. Comparison of Elaeagnus angustifolia extract
and sildenafil citrate on female orgasmic disorders: a randomized
clinical trial. ] Reprod Infertil. 2014;15(4):190-198.

Akbarzadeh M, Dehghani M, Moshfeghy Z, Emamghoreishi M,
Tavakoli P, Zare N. Effect of Melissa officinalis capsule on the
intensity of premenstrual syndrome symptoms in high school girl
students. Nurs Midwifery Stud. 2015;4(2):e27001. doi:10.17795/
nmsjournal27001

Heidary M, Yazdanpanahi Z, Dabbaghmanesh MH, Parsanezhad
ME, Emamghoreishi M, Akbarzadeh M. Effect of chamomile
capsule on lipid- and hormonal-related parameters among women
of reproductive age with polycystic ovary syndrome. J Res Med
Sci. 2018;23:33. doi:10.4103/jrms.JRMS_90_17

International Journal of Women’s Health and Reproduction Sciences, Vol. 12, No. 2, April 2024 |81


https://www.irct.ir/trial/13658

Zeidabadi et al

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

Gencel VB, Benjamin MM, Bahou SN, Khalil RA. Vascular effects
of phytoestrogens and alternative menopausal hormone therapy
in cardiovascular disease. Mini Rev Med Chem. 2012;12(2):149-
174. doi:10.2174/138955712798995020

Chen SN, Friesen JB, Webster D, et al. Phytoconstituents from
Vitex agnus-castus fruits. Fitoterapia. 2011;82(4):528-533.
doi:10.1016/j.fitote.2010.12.003

Rafieian-Kopaei M, Movahedi M. Systematic review of
premenstrual, postmenstrual and infertility disorders of Vitex
agnus  castus.  Electron  Physician.  2017;9(1):3685-3689.
doi:10.19082/3685

Moreno FN, Campos-Shimada LB, da Costa SC, et al. Vitex agnus-
castus L. (Verbenaceae) improves the liver lipid metabolism and
redox state of ovariectomized rats. Evid Based Complement
Alternat Med. 2015;2015:212378. doi:10.1155/2015/212378
Wuttke W, Jarry H, Christoffel V, Spengler B, Seidlova-Wuttke
D. Chaste tree (Vitex agnus-castus)--pharmacology and
clinical  indications. ~ Phytomedicine.  2003;10(4):348-357.
doi:10.1078/094471103322004866

Wang BQ. Salvia miltiorrhiza: Chemical and pharmacological
review of a medicinal plant. ] Med Plants Res. 2010;4(25):2813-
2820. doi:10.5897/jmpr.9001102

Mink PJ, Scrafford CG, Barraj LM, et al. Flavonoid intake
and cardiovascular disease mortality: a prospective study in
postmenopausal women. Am ] Clin Nutr. 2007;85(3):895-909.
doi:10.1093/ajcn/85.3.895

Kim JY, Shim SH. Anti-atherosclerotic effects of fruits of Vitex
rotundifolia and their isolated compounds via inhibition of
human LDL and HDL oxidation. Biomolecules. 2019;9(11):727.
doi:10.3390/biom9110727

van Die MD, Burger HG, Teede HJ, Bone KM. Vitex agnus-
castus extracts for female reproductive disorders: a systematic
review of clinical trials. Planta Med. 2013;79(7):562-575.
doi:10.1055/5-0032-1327831

Elgayed SH, Afify EA, Amin HA, Abdellatif AAH. Estrogenic effect
of Salvia officinalis extract on reproductive function of female
mice and identification of its phenolic content. Comb Chem High
Throughput Screen. 2021;24(10):1654-1663. doi:10.2174/13862
07323666200811095527

Filip R, Possemiers S, Heyerick A, et al. Twelve-month consumption
of a polyphenol extract from olive (Olea europaea) in a double
blind, randomized trial increases serum total osteocalcin levels
and improves serum lipid profiles in postmenopausal women with
osteopenia. J Nutr Health Aging. 2015;19(1):77-86. doi:10.1007/
$12603-014-0480-x

Kianbakht S, Nabati F, Abasi B. Salvia officinalis (Sage) leaf
extract as add-on to statin therapy in hypercholesterolemic type 2
diabetic patients: a randomized clinical trial. Int ] Mol Cell Med.
2016;5(3):141-148.

Liu B, DuY, Cong L, Jia X, Yang G. Danshen (Salvia miltiorrhiza)
compounds improve the biochemical indices of the patients with
coronary heart disease. Evid Based Complement Alternat Med.
2016;2016:9781715. doi:10.1155/2016/9781715

Kwok T, Leung PC, Lam C, et al. A randomized placebo
controlled trial of an innovative herbal formula in the prevention
of atherosclerosis in postmenopausal women with borderline
hypercholesterolemia. Complement Ther Med. 2014;22(3):473-

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

480. doi:10.1016/j.ctim.2014.03.010

Koubaa-Ghorbel F, Chadbane M, Jdidi H, Turki M, Makni-Ayadi
F, El Feki A. Salvia officinalis mitigates uterus and liver damages
induced by an estrogen deficiency in ovariectomized rats. J Food
Biochem. 2021;45(5):e13542. doi:10.1111/jfbc.13542

Kianbakht S, Abasi B, Perham M, Hashem Dabaghian F.
Antihyperlipidemic effects of Salvia officinalis L. leaf extract in
patients with hyperlipidemia: a randomized double-blind placebo-
controlled clinical trial. Phytother Res. 2011;25(12):1849-1853.
doi:10.1002/ptr.3506

Rossmanith WG, Ruebberdt W. What causes hot flushes?
the neuroendocrine origin of vasomotor symptoms in the
menopause.  Gynecol  Endocrinol. ~ 2009;25(5):303-314.
doi:10.1080/09513590802632514

Soleimani MA, Nasiri Ziba F, Kermani A, Hosseini AF. Comparison
of sleep quality in two groups of nurses with and without rotation
work shift hours. Iran Journal of Nursing. 2007;20(49):29-38.
[Persian].

Myasoedova VA, Kirichenko TV, Melnichenko AA, et al. Anti-
atherosclerotic effects of a phytoestrogen-rich herbal preparation
in postmenopausal women. Int J Mol Sci. 2016;17(8):1318.
doi:10.3390/ijms17081318

Sedighi M, Bahmani M, Asgary S, Beyranvand F, Rafieian-
Kopaei M. A review of plant-based compounds and medicinal
plants effective on atherosclerosis. ) Res Med Sci. 2017;22:30.
doi:10.4103/1735-1995.202151

Matralis AN, Kourounakis AP. Design of novel potent
antihyperlipidemic agents with antioxidant/anti-inflammatory
properties: exploiting phenothiazine’s strong antioxidant activity. J
Med Chem. 2014;57(6):2568-2581. doi:10.1021/jm401842e
Davalos A, Ferndndez-Hernando C, Cerrato F, et al. Red grape
juice polyphenols alter cholesterol homeostasis and increase LDL-
receptor activity in human cells in vitro. ] Nutr. 2006;136(7):1766-
1773. doi:10.1093/jn/136.7.1766

Sharififar F, Yasa N, Shafiei A. Antioxidant activity of Otostegia
persica (Labiatae) and its constituents. Iran J Pharm Res.
2003;2(4):235-239.

Subash S, Subramanian P. Effect of morin on the levels of
circulatory liver markers and redox status in experimental chronic
hyperammonaemic rats. Singapore Med J. 2008;49(8):650-655.
Hong JH, Kim MJ, Park MR, et al. Effects of vitamin E on
oxidative stress and membrane fluidity in brain of streptozotocin-
induced diabetic rats. Clin Chim Acta. 2004;340(1-2):107-115.
doi:10.1016/j.cccn.2003.10.003

Mahesh T, Menon VP. Quercetin allievates oxidative stress
in  streptozotocin-induced  diabetic rats.  Phytother  Res.
2004;18(2):123-127. doi:10.1002/ptr.1374

Bose KS, Agrawal BK. Effect of lycopene from tomatoes (cooked)
on plasma antioxidant enzymes, lipid peroxidation rate and lipid
profile in grade-I hypertension. Ann Nutr Metab. 2007;51(5):477-
481. doi:10.1159/000111170

Kaliora AC, Dedoussis GV. Natural antioxidant compounds
in risk factors for CVD. Pharmacol Res. 2007;56(2):99-109.
doi:10.1016/j.phrs.2007.04.018

Shaw PX. Rethinking oxidized low-density lipoprotein, its role in
atherogenesis and the immune responses associated with it. Arch
Immunol Ther Exp (Warsz). 2004;52(4):225-239.

© 2024 The Author(s); 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.

82

| International Journal of Women's Health and Reproduction Sciences, Vol. 12, No. 2, April 2024



