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Abstract
BACKGROUND 
Perimenopausal syndrome (PMS) is a chronic disease associated with estrogen 
deficiency. Because of the unsatisfactory outcomes of current conventional 
treatments for this condition, its treatment must be continuously explored and 
optimized.

AIM 
To assess the clinical effectiveness of γ-oryzanol in combination with Femoston 
for PMS.

METHODS 
A total of 119 patients with PMS were selected from June 2023 to December 2023, 
which included 59 and 60 patients in the control and observation group, 
respectively. The control and observation groups were treated with Femoston and 
γ-oryzanol + Femoston, respectively. Comparative analyses were performed in 
terms of clinical effectiveness, safety (dizziness and headache, nausea and vomi-
ting, and breast tenderness), sex hormones [estradiol (E2), luteinizing hormone 
(LH), and follicle-stimulating hormone (FSH)], lumbar spine (L1–4) and bilateral 
femoral bone mineral density (BMD), and sleep quality (sleeping time and 
frequency of awakenings from sleep).

RESULTS 
Compared with the control group, the observation group had statistically higher 
total effective rates of treatment; lower overall incidence of adverse events; higher 
post-treatment E2 levels and L1–4 and bilateral femoral BMD; and lower LH and 
FSH levels, sleeping time, and frequency of awakenings from sleep after trea-
tment.

CONCLUSION 
Therefore, for the treatment of PMS, γ-oryzanol combined with Femoston is 
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significantly better than Femoston alone in terms of clinical effectiveness, exhibiting more pronounced clinical 
advantages in improving safety, sex hormone levels, BMD, and sleep quality.

Key Words: γ-oryzanol; Femoston; Perimenopausal syndrome; Clinical effectiveness; Adverse reactions
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Core Tip: Perimenopausal syndrome (PMS) is a chronic condition associated with estrogen deficiency. Hormone replacement 
therapy is the conventional treatment for PMS; however, because of possible adverse events such as stroke, breast cancer, 
endometrial cancer, glucose intolerance, and thromboembolic disease, its treatment alternatives must be continuously 
explored and optimized. Compared with Femoston monotherapy, proposed combination therapy of γ-oryzanol and Femoston 
has certain clinical advantages, including significantly better clinical efficacy, for treating patients with PMS. This treatment 
can prevent adverse reactions, actively regulate sex hormone levels, increase patient bone mineral density, and actively help 
improve sleep quality.
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INTRODUCTION
Perimenopausal syndrome (PMS) is a chronic disease related to estrogen deficiency, which compromises patients’ sleep 
and quality of life while imposing more burden on their families and society[1,2]. In addition, decreased estrogen 
secretion inhibits the ability of the small intestines to absorb calcium, thereby reducing bone mineral density (BMD) and 
increasing the risk of osteoporosis[3]. Previous studies have revealed that age, employment status, personality traits, and 
constipation are risk factors for PMS, and menstrual irregularities, constipation, severe PMS, and family disharmony also 
contribute to an increased risk of depression in patients with PMS[4]. According to statistics, PMS risk and severity are 
higher in rural women than in urban women, and fatigue, muscle and joint pain, and vertigo are the three most common 
symptoms[5]. The pathological mechanism of PMS is closely associated with the hypothalamus–pituitary–ovary axis 
dysfunction and imbalances in neurotransmitters or hormones[6,7]. PMS is usually treated by hormone replacement 
therapy; however, some patients are hesitant to receive it because of possible adverse events such as stroke, breast and 
endometrial cancer, glucose intolerance, and thromboembolic disease[8]. Therefore, the treatment strategy for PMS 
requires further exploration and optimization, which is of great value in enhancing patient efficacy and reducing related 
adverse reactions.

Femoston, a new hormone replacement drug, is a compound preparation of estradiol (E2) tablets and dydrogesterone 
(DG) tablets, with E2 and DG as its active ingredients[9]. Among them, E2, a natural estrogen, helps regulate bone 
metabolism and the nervous system[10]. As a progestational hormone, DG has a molecular structure similar to that of 
natural progesterone and relatively high activity, which can help regulate sex hormone balance in women and relieve 
clinical symptoms[11,12]. In a rat model experiment, enhanced E2 production effectively alleviated PMS in rats[13]. 
Studies have indicated that E2 and DG, when used in combination, can effectively relieve menopausal symptoms while 
exerting a good preventive effect on osteoporosis, with a favorable safety profile[14].

γ-oryzanol is one of the rice bran oil compound that has anti-inflammatory, antitumor, antioxidant, and antidiabetic 
pharmacological actions and relieves menopausal symptoms[15]. In a mouse experiment, γ-oryzanol alleviated the 
depressive behavior of ovariectomized mice by modulating the estrogen receptor β–neuronal nitric oxide synthase– 
extracellular signal-regulated kinase–cyclic adenosine monophosphate response element-binding protein-brain-derived 
neurotrophic factor (BDNF) molecular network, suggesting some therapeutic potential of γ-oryzanol in PMS[16].

In this study, we included 119 patients with PMS to comparatively analyze the clinical effectiveness of γ-oryzanol plus 
Femoston for PMS and validate the clinical advantages of this combined therapy.

MATERIALS AND METHODS
General information
This retrospective study selected 119 patients with PMS treated between June 2023 and December 2023 in the Jiujiang 
Maternal and Child Health Hospital. Of these patients, 59 (control group) were given Femoston, and 60 (observation 
group) received γ-oryzanol + Femoston. The intergroup comparison of the patients’ general information revealed no 
notable differences (P > 0.05).
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Inclusion and exclusion criteria
Inclusion criteria: All patients diagnosed with PMS after examination; met the Kupperman index[17]; had symptoms 
(such as paresthesia, hot flashes, sweating, insomnia, dizziness, anxiety, depression, joint and muscle pain, fatigue, palpit-
ations), complete case data, normal communication and cognitive abilities as well as no history of treatment for PMS.

Exclusion criteria: Ovarian dysfunction caused by organic ovarian lesions and space-occupying lesions; pregnant or 
suspected of pregnancy; diagnosed or suspected malignancy related to sex hormones; other endocrine system diseases; 
unexplained irregular vaginal bleeding; allergies to the drugs used in this study; long-term use of sedative and analgesic 
drugs; and psychiatric disorders.

Medication methods
The control group was treated with Femoston. Femoston was administered 1 tablet/time, once a day. Over the 28-day 
course, one red tablet containing E2 (2 mg) and one yellow tablet containing E2 (2 mg) and DG (10 mg) were administered 
to the participants in the first 14 and the last 14 days, respectively.

The observation group received oral administration of γ-oryzanol (10 mg/tablet), 1 tablet/time, 3 times a day, in 
addition to the above treatment. The total treatment duration was 12 weeks. Both groups were advised to maintain a 
good mood and eat a healthy diet.

Analysis indexes
The clinical effectiveness, safety (dizziness and headache, nausea and vomiting, and breast tenderness), sex hormones 
[E2, luteinizing hormone (LH), and follicle-stimulating hormone (FSH)], lumbar spine (L1–4) and bilateral femoral BMD, 
and sleep quality (sleeping time and frequency of awakenings from sleep) were compared and analyzed.

Clinical effectiveness: The efficacy evaluation followed the criteria in the modified Kupperman index, i.e., a reduction of 
> 80% in the total score after treatment, a reduction of 50%–80%, and a reduction of < 50% or even a worsening of 
symptoms are considered markedly effective, effective, and ineffective, respectively. Total effective rate = (significant 
effective and effective cases)/total case number.

Safety: The evaluation was mainly based on observing and recording the number of adverse reactions such as dizziness, 
headache, nausea and vomiting, and breast tenderness.

Sex hormones: Venous blood (3 mL) was collected from each patient before and after treatment, and the supernatant was 
collected after centrifugation to quantify the levels of sex hormones (E2, LH, and FSH) by radioimmunoassay.

BMD: Lumbar spine (L1–4) and bilateral femoral BMD values were measured by X-ray absorptiometry before and after 
treatment.

Sleep quality: The sleeping time and frequency of awakenings from sleep in the two groups were counted.

Statistical analyses
Measurement data, presented as mean ± SEM, were analyzed by independent sample t-tests (comparisons between 
groups) and paired t-tests (comparisons before and after treatment). Count data were expressed as rates (percentage), and 
the comparison between the two groups of count data was made using the chi-square test. Data were analyzed using IBM 
SPSS Statistics for Windows version 22.0. Statistical significance was present when the P value was < 0.05.

RESULTS
Comparative analysis of general data
No significant intergroup difference was observed in terms of age, disease course, body mass, Kupperman index, and 
family history (P > 0.05) (Table 1).

Comparative analysis of clinical effectiveness
The total effective rates were 71.19% and 93.33% in the control and observation groups, respectively, with a significant 
intergroup difference (P < 0.05) (Table 2).

Comparative analysis of safety
The number and percentage of cases of dizziness and headache, nausea and vomiting, and breast tenderness in the two 
groups were counted. The total incidence in the control group (15.25%) was higher than that in the observation group 
(3.33%) (P < 0.05) (Table 3).

Comparative analysis of sex hormones
The sex hormones detected were E2, LH, and FSH. Their levels were not significantly different between the groups before 
treatment (P > 0.05). The levels of E2 increased in both groups, whereas LH and FSH levels were inhibited after treatment 
(P < 0.05). In comparison with the control group, the observation group had E2 levels but lower LH and FSH levels (P < 
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Table 1 Comparative analysis of baseline data

Factors Control group (n = 59) Observation group (n = 60) χ2/t P value

Age (years) 46.29 ± 6.47 45.97 ± 5.33 0.295 0.769

Disease course (months) 5.98 ± 0.94 6.17 ± 1.45 0.847 0.399

Body mass (kg) 60.83 ± 7.05 60.05 ± 7.71 0.576 0.566

Kupperman index (points) 28.51 ± 10.37 30.25 ± 11.89 0.850 0.397

Family medical history 1.245 0.265

With, n (%) 9 (15.25) 14 (23.33)

Without, n (%) 50 (84.75) 46 (76.67)

Table 2 Comparative analysis of clinical effectiveness, n (%)

Efficacy assessment Control group (n = 59) Observation group (n = 60) χ2 P value

Markedly effective 18 (30.51) 35 (58.33)

Effective 24 (40.68) 21 (35.00)

Ineffective 17 (28.81) 4 (6.67)

Total effective rate 42 (71.19) 56 (93.33) 10.040 0.002

Table 3 Comparative analysis of safety, n (%)

Adverse reactions Control group (n = 59) Observation group (n = 60) χ2 P value

Dizziness and headache 2 (3.39) 0 (0.00)

Nausea and vomiting 3 (5.08) 0 (0.00)

Breast tenderness 4 (6.78) 2 (3.33)

Total 9 (15.25) 2 (3.33) 5.039 0.025

0.05) (Figure 1).

Comparative analysis of BMD
The pre- and post-treatment lumbar spine (L1–4) and bilateral femoral BMD values were measured in both groups. The 
results showed no significant intergroup difference in BMD before treatment (P > 0.05). The BMD of the lumbar spine 
(L1–4) and bilateral femurs in both groups increased significantly after treatment, with a more significant improvement in 
the observation group (P < 0.05) (Figure 2).

Comparative analysis of sleep quality
The sleep quality of both groups was analyzed by evaluating the sleeping time and frequency of awakenings from sleep 
before and after treatment. No significant difference in pretreatment sleeping time and frequency of awakenings from 
sleep was found between the two groups (P > 0.05). After treatment, both groups had increased sleeping time and 
reduced frequency of awakenings from sleep (P < 0.05), with the observation group demonstrating better performance 
than the control group (P < 0.05) (Figure 3).

DISCUSSION
Perimenopause is a stage of physiological changes experienced by women in middle age, where ovarian function 
gradually declines and menstrual cycles are irregular, with approximately 40%–60% of perimenopausal women experi-
encing PMS[18,19]. Women with PMS are also at increased risk of adverse events such as intracerebral hemorrhage, 
depression, hypertension, myocardial infarction, osteoporosis, and atherosclerosis[20,21]. In this study, we proposed a 
combination of γ-oryzanol and Femoston to confirm its potential advantage in the prevention and treatment of PMS, 
rendering more useful clinical evidence for PMS management.

γ-oryzanol, a steryl ferulate, can be extracted from the rice bran layer, which can repair metabolic disorders by 
improving insulin activity, cholesterol metabolism, and mitigating chronic inflammation[22]. In an animal study, long-
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Figure 1 Estradiol, luteinizing hormone, and follicle-stimulating hormone levels before and after treatment in the two groups. A: Pre- and 
post-treatment estradiol levels; B: Pre- and post-treatment luteinizing hormone levels; C: Pre- and post-treatment follicle-stimulating hormone levels. bP < 0.01, vs 
before treatment; cP < 0.05 vs control. E2: Estradiol; LH: Luteinizing hormone; FSH: Follicle-stimulating hormone.

Figure 2 Lumbar spine (L1–4) and bilateral femoral bone mineral density before and after treatment. A: L1–4 bone mineral density before and 
after treatment; B: Bilateral femoral bone mineral density before and after treatment. bP < 0.01, vs before treatment; cP < 0.05 vs control.

Figure 3 Pre- and post-treatment sleeping time and frequency of awakenings from sleep in the two groups. A: Pre- and post-treatment sleeping 
time; B: Pre- and post-treatment frequency of awakenings from sleep. aP < 0.05, bP < 0.01, vs before treatment; cP < 0.05 vs control.

term γ-oryzanol intervention in an obese mouse model improved lipid metabolism[23]. In this study, the total effective 
rate was higher in the observation group than in the control group, suggesting that the treatment scheme of γ-oryzanol 
combined with Femoston used in the observation group is significantly effective in enhancing curative effects. Previous 
evidence suggests that γ-oryzanol has anxiolytic effects on long-term stressed mice, and the mechanism may be related to 
its promotion of 5-hydroxyindoleacetic acid and norepinephrine levels in the brain[24]. Evidence also shows that γ-
oryzanol exerts anti-anxiety, neurogenic, and anti-neuroinflammatory properties to certain extent and inhibits alcohol-
related anxiety-like behavior in mice by upregulating central monoamines related to BDNF and interleukin-1β signaling
[25]. This evidence may partially explain the underlying mechanisms by which γ-oryzanol plays a therapeutic role in 
patients with PMS through neurotransmitter regulation. Moreover, the overall incidence of adverse reactions was lower 
in the observation group than in the control group, indicating that the treatment of PMS by γ-oryzanol combined with 
Femoston helps prevent the occurrence of adverse events, such as dizziness and headache, nausea and vomiting, and 
breast tenderness to some extent. The results of sex hormone tests showed significantly reduced LH and FSH levels 
(lower than that in the control group) and increased E2 levels (higher than that in the control group) in the observation 
group after treatment, suggesting that γ-oryzanol plus Femoston is more conducive to achieving positive regulation of 
sex hormones in PMS. The BMD values of the lumbar spine (L1–4) and bilateral femurs were notably higher in the 
observation group than those before treatment and in the control group, suggesting that the treatment of PMS with γ-
oryzanol + Femoston helps significantly increase the BMD of patients. In terms of sleep quality, the observation group 
also showed longer sleeping time and lower frequency of awakenings from sleep than the pretreatment level and the 
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control group after treatment, indicating that γ-oryzanol plus Femoston helps improve the sleep quality of patients with 
PMS. Similar to our findings, Um et al[26] revealed that γ-oryzanol helped improve sleep efficiency and sleeping time in 
adults with sleep disorders. After in-depth analysis, the therapeutic mechanism of γ-oryzanol against PMS is as follows: 
First, γ-oryzanol enhances the release of neurotransmitters by influencing the endocrine center and autonomic nervous 
system, thereby stabilizing endocrine disorders and neurological dysfunction and alleviating PMS symptoms[27]. Second, 
γ-oryzanol can stimulate osteoblast generation by upregulating bone formation genes, which increases BMD and 
prevents osteoporosis[28]. Third, γ-oryzanol can effectively improve sleep quality by inhibiting the histamine H1 
receptor, thereby reducing sleeping time and promoting nonrapid eye movement sleep[29].

CONCLUSION
In summary, γ-oryzanol combined with Femoston for treating PMS has evident clinical advantages, which can enhance 
efficacy, prevent the occurrence of adverse reactions, actively regulate the levels of sex hormones, increase BMD, and 
effectively improve sleep quality, with clinical popularization value. The results are also applicable to a wider range of 
patients with PMS, providing more reliable medication options and clinical references as well as clinical data and 
cognition for the drug treatment of PMS.
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