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ABSTRACT
Hot flashes and night sweats associated with menopause are the most annoying symptoms among premenopausal
women and have been ranked as the first reason for referral to medical centers. The common treatment for this
symptom is administration of Hormone Replacement Therapy (HRT) that has some adverse effects and is sometimes
contraindicated. Therefore, use of herbal drugs that have fewer side effects needs to be investigated. This study
aimed to investigate the influence of salvia tablets on hot flashes, night sweats, and estradiol hormone in
postmenopausal women referring to healthcare centers in Shiraz. This double-blind randomized clinical trial was
performed on 100 qualified postmenopausal women with hot flashes. The study women were divided into two groups
daily treated with 3 salvia or placebo tablets (100 mg) for 8 weeks. Estradiol hormone and menopause symptoms
were evaluated using Menopause Rating Scale(MRS)1 week before and 8 weeks after the beginning the intervention.
Besides, duration, intensity, and frequency of hot flashes and night sweats were evaluated every week, and the two
groups were compared in terms of these variables. The results showed no significant difference between the two
groups regarding demographic information, hot flashes, night sweats, and other menopause symptoms in MRS scale
before the intervention. After 8 weeks, however, hot flashes, night sweats, and MRS scores significantly decreased in
the saliva group compared to the control group. However, no significant difference was observed between the two
groups concerning the estradiol levels. Yet, the results of intra-group analysis showed that the level of this hormone
increased in the sage group. Sage tablets were effective in treatment of hot flashes, night sweats, and other
menopausal symptoms in postmenopausal women. Thus, they can be considered as an alternative therapy for the
individuals who are not able to use HRT.
Keywords: Saliva, Hot flashes, Night sweating, Estradiol
_____________________________________________________________________________________________
INTRODUCTION
Vasomotor symptoms, including hot flashes and night sweats, are the most common clinical symptoms in
postmenopausal women[1]. The most frequent symptom; i.e., hot flashes, is experienced by up to 88% of the
menopausal women[2]. This symptoms is the most annoying symptom among premenopausal women and has been
ranked as the first reason for referral to medical centers[1]. Hot flashes are defined as the subjective feeling of
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intense heat in the upper part of the body that may last from 30 seconds to 5 minutes. This symptom occurs mostly
at night, and may lead to awakening the patients and poor sleep quality, eventually leading to fatigue, irritability,
impaired memory, and poor concentration [1,2]. The prevalence of vasomotor symptoms in women has been
reported to be74% in Europe, 38% in the United States, 36% in Canada, 50-68.9% in Latin America, and 22.1%63.1% in Asian countries[3,4].In Iran, the prevalence rates of hot flashes and night sweats have been reported as 5060% and 38.2%-53.1%, respectively[5, 6]. The etiology of hot flashes is still unknown. Nonetheless, Hormone
Therapy (HT) is the most effective method to treat or reduce the symptoms of menopause, including hot flashes [1,
7].Unfortunately, these treatments have side effects, such as increased risk of breast cancer, thrombophlebitis,
hypertension, vaginal bleeding, and gallbladder disease[8, 9].A steady decline was observed in the use of HT among
the postmenopausal women at recruitment in the United Kingdom between April 2001 and September
2005.Between April 2001 and June 2002, the rate of HT use was 29% which was followed by a steady monthly
decline; such a way that only 10-11% of the newly recruited women used HT from February to September 2005
[10]. In Iran, only 8.75% of postmenopausal women used HT[11].It has been estimated that 3–5 billion dollars
annually spent on hormone replacement and physician monitoring by 2005[12]. Among the alternative treatments,
herbs are the most common and popular methods. World Health Organization (WHO) considered complementary
and alternative medicine approaches for prevention and treatment of diseases. These approaches may be effective in
alleviating the menopausal symptoms and improvement of the long-term sense of well-being[13, 14]. Saliva, a
member of the Labiacee family native to Mediterranean Europe, has been used in traditional medicine to treat
excessive perspiration and sweating during menopause. Sage has a combination of the properties needed for a
promising alternative to treat hot flashes and the associated climacteric complaints[15, 16]. However, its efficiency
has not been confirmed via published clinical studies. Therefore, the present study aims to investigate the effects of
salvia on menopausal symptoms.
MATERIALS AND METHODS
The present randomized clinical trial (Identifier: IRCT2014062218187N1) aimed to investigate the effect of salvia
tablets on hot flashes, night sweats, and estradiol hormone in postmenopausal women referring to healthcare centers
in Shiraz in 2014. This double-blind randomized clinical trial was performed on 100 postmenopausal women with
hot flashes who were qualified for the study. The study women were divided into two groups, A and B, each
containing 50 patients using randomized block permutation. Members of group A took medicine A and members of
group B took medicine B. The women were well aware that they were divided into the study groups randomly. The
study data were collected using a questionnaire including demographic information and Menopause Rating Scale
(MRS) answered by the researcher. The participants’ levels of plasma estradiol hormone were measured. Initially,
the women were asked to complete the questionnaire that included the number, severity, and duration of hot flashes
and number and severity of night sweats in the first week before the intervention. Then, they received three oral
tablets (100mg) of sage+ or placebo per day for 8 weeks, and continued filling out the forms every week. At the end
of the 8 weeks, MRS was completed by the researcher and estradiol test was repeated. After all, the collected data
before and after the intervention were compared and statically analyzed.
RESULTS
This study was conducted on 93 patients (46 patients in the intervention group and 47 ones in the control
group).Three patients in the control group and four patients in the intervention group were excluded from the study.
The study results revealed no significant difference between the two groups regarding the demographic
characteristics, including age, age at menopause, duration of menopause, body mass index, parity, education level,
employment status, socioeconomic status, and marital status. Also, the results of independent t-test indicated no
significant difference between the two groups with respect to the duration of hot flashes before the intervention.
However, significant differences were observed between the two groups in this regard during the eight-week
intervention (P˂0.001).The mean duration of hot flashes in the saliva group was 3.54±1.64 prior to the intervention,
declined per week, and reduced to 1.38±0.68 at the eighth week. Although significant changes were observed in the
placebo group, the changes did not follow a descending trend (Figure 1).
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Fig. 1: Mean duration of hot flashes decrease strongly in sage group but in control group approximately plated after 8 week

The mean number of hot flashes was 5.74±2.62 in the intervention group and5.98±2.84 in the control group a week
before the intervention. Although no significant difference at 5% level was observed between the two groups in this
regard a week after the intervention (P=0.092), the difference was statistically significant in the following weeks
(weeks 2-8) (P˂0.001).Moreover, within group comparisons using repeated measures ANOVA showed a significant
reduction in the mean number of hot flashes in the intervention group (P˂0.001).Accordingly, the intervention
group’s mean number of hot flashes decreased from 5.74±2.62 a week before the intervention to 2.31±0.84 at the
end of the intervention( Figure 2).

Fig. 2: Mean number of hot flashes decrease strongly in sage group but in control group approximately is plated after 8 week
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In the intervention group, the mean severity of hot flashes decreased from 2.25 a week before the intervention to 2 in
the first and second weeks, 1.75 in the third week, 1.5 in the fourth week, 1.25 in the fifth to seventh weeks, and 1 in
the eighth week, and the differences were statistically significant (Figure 3).

Fig. 3: Mean number of severity of hot flashes decrease strongly in sage group but in control group approximately plated after 8 week

The study results revealed no significant difference between the two groups regarding the mean number of night
sweats a week prior to the intervention(P=0.717). The mean number of night sweats was 1.95±1.05 in the
intervention group and 1.88±0.98 in the control group. However, the mean number of night sweats significantly
decreased in the intervention group (P˂0.001) (Figure 4).
The results showed no significant difference between the two groups concerning the severity of night sweats a week
before and one and two weeks after the intervention. After three weeks, however, significant differences were found
between the two groups in this regard. The severity of night sweats significantly decreased in the sage group, but
showed no significant changes in the control group.
The study findings demonstrated no significant difference between the two groups regarding MRS total score before
the intervention. Nevertheless, MRS scores reduced by 25.36% in the sage group after the intervention (P˂0.001).
In this study, no significant difference was found between the two groups with regards to the mean serum estradiol
levels (pg/ml) before and after the intervention. Nonetheless, the intervention group’s mean estradiol level increased
from 32.49±79.76 to 38.74±68, and the results of intra-group analysis showed that this increase was statistically
significant (P=0.014).
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Fig. 4: Mean number of severity of night sweats decrease strongly in sage group but in control group approximately plated after 8 week

DISCUSSION
The findings of the current study showed that sage reduced hot flashes and night sweats and, thus, could improve the
symptoms of menopause.
Bommer et al. performed a similar study to investigate the efficacy and safety of sage extract on hot flashes and
other menopausal symptoms for 8 weeks. The findings of that study disclosed that daily use of salvia extract tablets
significantly reduced the severity and frequency of hot flashes and menopausal symptoms. Also, no adverse events
or laboratory abnormalities were observed during the study. These findings were in agreement with those of the
current research [16].
Furthermore, De Leo and colleagues conducted a study on the effect of the combination of sage and alfalfa on
menopausal symptoms. The results showed this compound to be effective in two-third of the menopausal women
under study. Besides, estradiol basal levels remained unchanged. The findings of that research were consistent with
those of the present study [17].
Gallagher et al. also assessed the effect of sage vs. placebo on the frequency of hot flashes in premenopausal
complaints. The study results revealed no significant differences between sage and placebo groups with respect to
frequency, duration, and severity of hot flashes. Nonetheless, a larger number of the patients taking sage rated their
overall clinical conditions as improved compared to those taking the placebo [18].
A study by Vandecasteele et al in 2012 evaluated the efficacy and safety of sage in controlling hot flashes in patients
with prostate cancer. The results is consistent with the present study and significantly reduce the number and
severity of the symptoms [19].
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Mohaisen and colleagues investigated the effect of a mixture of alfalfa and sage on the reproductive system of adult
female mice. As a result of this study, a significant increase were detected in estradiol level in the treated group than
in the control group. Histological studies showed a significant increase in the number of ovarian follicles and
increasing the diameter of the endometrial glands. The researchers concluded that these findings may be due to a
combination of plant phytoestrogens [20].
CONCLUSION
The findings of the current study showed that extracts of sage significantly reduced the frequency, severity, and
duration of hot flashes and night sweats and improved the menopausal symptoms in menopausal women. Hence, this
safe and effective herb can be recommended for treatment of menopausal symptoms.
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