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Objective: This study aimed to evaluate the efficacy of Hop on early menopausal symptoms and hot
flashes.

Methods: In this randomized controlled trial, 120 women were randomly allocated into two groups,
receiving the Hop or placebo tablets for 12 weeks. Early menopausal symptoms were assessed using
Greene scale and hot flashes were recorded in a diary before, and 4, 8 and 12 weeks after intervention.
Results: The mean Greene score was significantly lower in the Hop group than the placebo group at the end
of weeks 4 (adjusted difference: -10.0, 95% confidence interval: -11.1——8.9), 8 (—18.6,-20.1——17.1) and 12
(—23.4, -25.1—-21.6). The number of hot flashes was significantly lower in the Hop group than the control
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group during the weeks 4 (—-8.4,-9.8—-7.1), 8 (—17.1, -14.9——19.3) and 12 (-23.8, -21.1—-26.4).
Conclusions: Hop effectively reduced the early menopausal symptoms.

Clinical trial registration: This study was approved (code 91209) by the Ethic Committee of Tabriz uni-
versity of Medical Sciences and registered at the Iranian registry of clinical trials, with IRCT
2013010110324N7 on April 2013.

© 2015 Elsevier Ltd. All rights reserved.

1. Background

Menopause refers to permanent cessation of menstruation that
occurs averagely at age 51; this period is characterized by amen-
orrhea [1]. The most common and specific symptom of menopause
is hot flashes. The symptoms occur periodically as flushing, sudden
sweating and chills, palpitation, anxiety, feeling pressure in head
and chest, feeling flushed and intense heat, nausea, choking, and
failure to focus [2]; these can disturb social activities, leisure, sleep,
mood, focus, communication, sexual activity, and quality of life [3].

According to a large cross-sectional study in America, 57% of
postmenopausal women and 49% of women in the premenopausal
period showed significant symptoms of hot flashes [4]. In a study in
Iran, 80% of women experienced moderate to severe and 10% mild
flushing [5]. Hot flashes occur in approximately 75% of women
during perimenopause and in most women last for 1—2 years after
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menopause, however it can continue up to 10 years or more [6].
The average life expectancy of women in Iran is estimated as
74.6 years [7] and according to the World Health Organization-
2011, life expectancy of women at birth in 46 countries is more
than 80 years [8], therefore, by increasing life expectancy, probably
more women will encounter with menopausal complications such
as increased blood cholesterol, cardiovascular diseases, osteopo-
rosis, bone fractures, and even Alzheimer [9]. Therefore, study and
treatment of menopausal problems has gained more importance.
Hormone therapy is a method of relieving early symptoms of
menopause, but it may be associated with side effects and risks
such as stroke, thromboembolic events, breast cancer, and vascular
diseases, thus hormone-taking women need to be followed
continuously [10]. According to a very large study performed for 5.6
years in 40 centers in the United States and comprised more than
27 thousand 50—79 years old postmenopausal women, combined
hormone therapy is not recommended to treat symptoms of
menopause [11]. Therefore, the use of alternative and comple-
mentary therapies is somewhat expanded [12]. Among alternative
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and hormonal treatments, herbal medicine including phytoes-
trogens (estrogen-like compounds) has gained a special place in
treatment of menopausal symptoms [2]. According to a research
carried out in Iran, only 9% of menopausal women used hormone
therapy [13].

Phytoestrogens with three main categories of flavonoid, cou-
mestan, and lignan are herbal compounds with estrogenic activity.
Their chemical structure consists of two phenolphthaleins which
can bind to estrogen receptor [14]. Phytoestrogens reduce the risk
of cardiovascular diseases, breast and endometrial cancer, and
osteoporosis, relief menopausal symptoms, especially hot flashes,
and improve memory performance and sleep patterns. Low inci-
dence of cardiovascular diseases in part of Asian population who
consume phytoestrogens-containing diet demonstrates their pro-
tective effects [2,15].

Hop is a plant that contains phytoestrogens including pre-
nylnaringenin as the most powerful phytoestrogen known to date
[16]. Hop is 8 times stronger than other herbal estrogens. These
phytoestrogens can bind to both estrogen receptors in the body
and exert anticancer and antioxidant activities [17]. Hop is a
dioecious, perennial, herbaceous climbing plant in the Cannaba-
ceae family with thick fleshy roots, underground stems, and
opposite, serrated leaves consisting of 3—5 unequal lobes. Its or-
gans are covered with coarse fibers (containing lupulin) and it
contains linalool, tannin, and resin [3,18]. When taken orally, the
herb has hormonal activity [19].

The impact of hop on symptoms of menopause has been studied
in a placebo-controlled double-blind study in Belgium (2006)
which reported its effect on reducing vasomotor and other meno-
pausal symptoms after 6 and 12 weeks. However, the drug was
prescribed in this study as 100 pg extract in capsule. It was also
stated that no specific dosage is identified currently to reduce
symptoms and further research seems necessary in this regard [20].
Thus, we decided to investigate the impact of hop on early symp-
toms of menopause (primary outcomes) and hot flashes number
(secondary outcome).

2. Methods
2.1. Study design and participants

This study was a double-blind controlled randomized clinical
trial. It was performed in 2013 in health centers of Tabriz-Iran, on
40—60 years postmenopausal women (minimum 12 months and
maximum 5 years after the last menstrual bleeding) and premen-
opausal women (with less than 12 periods during the last 12
months) who complained of hot flashes and had Greene scale
scores of 15 and 42.

Exclusion criteria were illiteracy and inability to answer ques-
tions, not having cell phone for follow-up, consumption of sulfon-
amides, methotrexate, triamterene, sulfasalazine, estrogen,
phenytoin, anxiolytics, anti-depressants, daily medicines and
multivitamin, hormone therapy, use of OCP during the last 3
months, complementary alternative herbs to relieve vasomotor
symptoms during the last month, hormone therapy contraindica-
tions including suspected or diagnosed breast or endometrial
cancer, abnormal and undiagnosed genital tract bleeding, throm-
boembolic active disorders, liver or gallbladder active disease,
lactose intolerance, and use of anti-thyroid drugs and other tradi-
tional medicines such as flushing-causing drugs (such as breast
cancer medicines such as Letrozole, Raloxifene, Amlodipine,
Bethanecol, Desmopressin and Calcitonin).

According to the study of Yasui et al. [21], and considering
my; = 18.3 (mean of total score of menopause early symptoms
before intervention), my = 15.5 (assuming a 15% reduction in total

score of menopause early symptoms), and SD; = SD, = 4.9, the
sample size was calculated as 54 people for each group and
considering the possibility of 10% loss, 60 subjects were estimated
finally for each group.

2.2. Data collection tools

Data collection tools included a demographic questionnaire, the
Greene Scale, and the recording checklist of hot flashes number.

The Greene Scale was devised by Professor Greene in Scotland
and its reliability and validity has been proved [22]. The scale
independently measures menopause-related mental, physical, and
vasomotor symptoms. It includes 21 questions related to symptoms
of menopause and each symptom is scored by the answerer as
follows; no symptom as zero, little symptom as 1, moderate
symptom as 2, and severe symptom as 3. Items 1—11 include psy-
chiatric symptoms and are divided into two parts of anxiety (items
1-6) and depression (items 7—11), items 12-18 measure meno-
pause physical symptoms, items 19 and 20 measure vasomotor
symptoms, and item 21 measures sexual dysfunction [23,24].

2.3. Sampling

For sampling, at first 20, out of 90, health centers and bases were
selected in Tabriz city-Iran with the highest number of patients,
however, it was tried to select centers with different socio-cultural
conditions. Then all premenopausal women were selected through
their file (women up to menopausal age have a record in health
centers and bases) and postmenopausal women were presented to
the researcher by health liaisons; the researcher called and invited
these subjects if they were qualified. In addition, health care em-
ployees were asked to inform the researcher in case of refers of
eligible women. At the first visit, a written informed consent was
obtained from participants after explaining the objectives and
methodology of the study. The pretest questionnaires (de-
mographic questionnaire and the Greene Scale) were completed by
the participants; they were enrolled in the study if the score of the
Greene Scale was more than 15 and less than 42.

2.4. Intervention

The participants were divided into two groups of intervention
and control through randomized blocking with block sizes of four
and six and allocation ratio of 1:1. To conceal the allocation of drug
and placebo, they were put in closed opaque envelopes which were
numbered serially. Each participant received three small envelopes
each containing a month's supply of medication; these small en-
velopes were put in large opaque pockets numbered consecutively.
Blocking and preparation of the pockets were performed by a
person uninvolved in sampling and data analysis.

Each hop tablet is about 650 mg that contains 500 mg of Hop
plant (the powdered flowering part of the plant, corymb), in which,
it's contains 100 pg of the active ingredient. The main ingredient of
the tablet is powdered hop plant's corymb that contains phytoes-
trogen. Hop tablets (powdered inflorescence of Hop, 5% gelatin
solution, and avicel) and placebo (powdered lactose, 5% gelatin
solution, and avicel) were similar in terms of shape, size, color, and
odor. In order to achieve these similarities, red and blue permitted
food additives were used, which led to consistent flavor and aroma.

Thus the data collectors, the participants, and the data analyzers
were unaware of the type of intervention and the allocation of the
individuals in the groups.

All participants in the intervention group received a Hop tablet
daily for 90 days. Prior to intervention, a small pocket containing
Hop or placebo and the checklist of hot flashes number during the
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fourth week were provided to the participants. They were
reminded to bring the drug pocket and the checklist of hot flashes
number of the fourth week in the next visit, 4 weeks after the
intervention. The Greene Scale was completed again and a second
pocket containing placebo or Hop and the checklist of hot flashes
number during the eighth week were provided to the participants.
The next follow-up was at the end of the eighth week; the second
pocket and the checklist of hot flashes number of the eighth week
were taken and the Greene Scale was completed; a third pocket and
the checklist of hot flashes number during the twelfth week were
provided. The last follow-up was at the end of the twelfth week and
the checklist of hot flashes number during the twelfth week and the
pockets of consumed tablets were taken and the Greene Scale was
completed. At the 2nd, 6th, and 10th weeks, the participants were
called to emphasize taking medication regularly and completing
the checklist of hot flashes number.

2.5. Statistical analyses

The data were analyzed using SPSS. The normality of the
quantitative data was reviewed through Skewness and Kurtosis
test; the variables were normal for Greene total score at pre-
intervention and the weeks 4 and 12 post-intervention, for the
anxiety score at pre-intervention and the weeks 4 and 8 post-
intervention, for the depression score at pre-intervention and the
weeks 8 and 12 post-intervention, and for the physical score at pre-
intervention and the week 4 post-intervention. However, the
vasomotor and sexual scores at pre-intervention and three times of
post-intervention evaluations, the anxiety score at the week 12, the
depression score at the week 4 post-intervention, and the physical
score at the weeks 8 and 12 post-intervention had not a normal
distribution.

In case of normal variables, independent t-test was used to
compare the mean scores of the two groups at pre-intervention,

and ANCOVA test with adjusting for baseline score was used to
compare the mean scores at the weeks 4, 8 and 12 post-
intervention. In case of abnormal variables, mean scores between
the two groups was compared at pre-intervention using Man-
n—Whitney test, while at post-intervention, the difference between
the mean scores at the weeks 4, 8 and 12 was calculated with the
pre-intervention score and then the difference of means was
evaluated by Mann—Whitney test, which results was identical to
ANCOVA test. In addition to the mean, median (25th percentile-
75th percentile) was also calculated.

3. Results

All 120 participants were cooperated until the end of study and
fully completed the questionnaires, thus 120 patients were
analyzed (Fig. 1). No one consumed another drug to control
menopausal symptoms. There was no statistically significant dif-
ference (p > 0.05) between the groups in terms of demographic
characteristics (Table 1), total score of the Greene Scale and its
components, as well as the number of hot flashes before the
intervention (Table 2).

About two-thirds (66%) of the subjects in each group had an age
range of 40—50 years and about half of the participants (47%) had a
BMI of 25—29.9. About half of them (44%) had an elementary level
education and about a quarter of their spouses had a secondary and
high school level education (24.0% each). Slightly more than three-
quarters of the participants (87%) in both groups were married, a
case in the intervention group was single, and the rest were wid-
owed. The majority of women (85%) were housewives. About half of
the women (49%) had an exercise activity, mostly daily walking.
Over 90% of them did not drink colas. Any participant was smoker.
Only 6 cases were taking calcium and vitamin D. More than half of
the women (57%) gave birth 3—5 times. The mean (SD) duration of
menopause was 37.9 months in the postmenopausal women in the

Assessed for eligibility (n=455)

Excluded (n=335)

- Not meeting eligibility

Enrollment

criteria (n=287)

- Declined to participate

Baseline assessment (n=120)

Randomized (n=120)

(n=48)

Allocated to Hop group (n=60)
Received allocated intervention
(n=60)

Completed the pre-test
questionnaires (n=60)

Completed the Greene Scale and
the checklist in 4, 8 and 12 weeks
(n=60)

Analyzed (n=60)
Lost to follow-up (n=0)

Allocation

Follow-up

Analysis

Allocated to Placebo group (n=60)

Received allocated intervention
(n=60)
Completed the pre-test
questionnaires (n=60)

Completed the Greene Scale and
the checklist in 4, 8 and 12 weeks
(n=60)

Analyzed (n=60)
Lost to follow-up (n=0)

Fig. 1. Flowchart of the study.
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Table 1
Demographic characteristic of the participants in the treatment (Hop) and control (placebo) groups.
Variables Hop (n = 60) Control (n = 60) p
number (percent) number (percent)
Age (year)
40—50 42 (70.0) 37 (61.7) 0.336"
More than 50 18 (30.0) 23(38.3)
Mean(SD)? 49.8 (4.17) 50.5 (5.0) 0.064¢
Postmenopause 30 (50.0) 30 (50.0) 1.000°
Premenopause 30 (50.0) 30 (50.0)
Education
Elementary 26 (43.3) 27 (45.0) 0.977¢
Secondary 11 (18.3) 19 (31.7)
High school 17 (28.3) 9(15.0)
University 6(10.0) 5(8.3)
Duration of menopause (month)
Less than 24 9 (30.0) 14 (46.7) 0.414°
More than 24 21 (70.0) 16 (53.3)
Mean(SD)? 37.9(19.7) 36.5 (29.0) 0.566°
Parity
<3 19 (31.7) 17 (28.3) 0.557"
3-5 35 (58.3) 33 (55.0)
>5 6(10.0) 10 (16.7)
Mean (SD)? 33(1.8) 3.6(1.8) 0.764¢
Body mass index(kg/m2)° 0.512¢
18.5—-24.9 10 (16.7) 9 (15.0)
25-29.9 30 (50.0) 27 (45.0)
More than 30 20(33.3) 24 (40.0)
Mean (SD)? 28.8 (4.2) 29.0 (4.0) 0.858¢
Occupation
Housekeeper 50 (83.3) 52 (87.0) 0.894"
Employed 10 (16.7) 8(13.0)
Marital status
Married 50 (83.3) 55(91.7) 0.269"
Widow 9 (15.0) 5(8.3)
Single 1(1.7) 0
Regular exercise' 31(51.7) 28 (46.7) 0.584"
Exercise time (min)
Mean (SD)? 40.0 (14/1) 41.8 (20.0) 0.491¢
2 Mean (standard deviation).
b x2,
¢ T-Test.
d

X2 for trend.

¢ The BMI (kg/m?) was calculated using height and weight. Based on the classifications of the World Health Organization, the values of BMI were categorized as <18.5,

18.5-24.9, 25—29.9, and >30.
f Simple movements or walking at least 30 min a day.

intervention group and 36.5 months in the control group (Table 1).

The mean Greene total score was significantly lower in the Hop
group than the placebo group at the end of weeks 4 (adjusted dif-
ference: -10.0, 95% confidence interval: -111-—-8.9), 8
(-18.6, —171—-20.1) and 12 (-234, -21.6—-25.1) post-
intervention. The intervention group also improved significantly in
all dimensions of the Greene Scale compared with the control group.

The mean score of mental symptoms (anxiety and depression,
respectively) was lower in the Hop group at the end of the weeks 4
(-1.6,-12—-2.0;-3.4; —2.9—-3.9),8(-3.4,-2.9—-3.9; -6.1, -5.5—
—6.7)and 12 (4.3, —-3.7—-4.8; —7.9, —7.2—-8.6) post-intervention
compared with the placebo group.

In terms of the physical symptoms score, a significant difference
was observed between the intervention and control groups at the
end of the weeks 4 (-2.6, —2.0—-3.1), 8 (-5.0, —4.4—-5.6) and 12
(—5.6, —5.0——6.3) post-intervention. The mean score of vasomotor
symptoms was significantly lower in the intervention group than
the control group at the end of the weeks 4 (-1.9, -1.6—2.2), 8
(=3.2,-29—-3.5) and 12 (—4.3, —3.9—-4.6).

A significant difference existed between the Hop and placebo
groups at the end of the weeks 4 (-04, -0.1—-0.6), 8
(-0.7, —-0.5—-0.9) and 12 (-1.2, —0.9—-1.4) post-intervention in
terms of the mean sexual dysfunction score.

The number of hot flashes per week was significantly lower in

the intervention group than the control group during the weeks 4
(-84, -71—-98), 8 (171, -149—-193) and 12
(—23.8, —21.1—-26.4) post-intervention (Table 2).

The Hop tablets had reduced the total score of the Greene Scale
in premenopausal and postmenopausal women at the weeks 4, 8
and 12 post-intervention as 38%, 69.5% and 90%, respectively,
compared with placebo as 1.2%, 2.6%, and 3.6%. The number of hot
flashes in premenopausal and postmenopausal women at three
time points was reduced in the Hop group from 35.5%, 70.5%, and
94.5%, respectively, to 1.1%, 0.4%, and 0.8% in the placebo group. No
side effects were observed in the groups due to intervention.

4. Discussion

Results of the present study showed that consumption of Hop
tablet dramatically reduced the mean score of the early symptoms
of menopause. This decrement was quite evident according to the
follow-up of the subjects for 12 weeks and comparison of the total
score of the Greene Scale and its dimensions, as well as the number
of hot flashes in the intervention group compared with the control
group. As for our knowledge, this study is the first one which used
Hop in tablet form.

The results of a randomized, double-blind study in Belgium
(2006) also showed that Hop extract significantly decreased the

Please cite this article in press as: Aghamiri V, et al., The effect of Hop (Humulus lupulus L.) on early menopausal symptoms and hot flashes: A
randomized placebo-controlled trial, Complementary Therapies in Clinical Practice (2015), http://dx.doi.org/10.1016/j.ctcp.2015.05.001




V. Aghamiri et al. / Complementary Therapies in Clinical Practice xxx (2015) 1-6 5

Table 2
The mean Greene total score and its dimensions in the treatment (Hop) and control (placebo) groups.
Outcomes Hop (n = 60) Placebo (n = 60) p Comparison
Hop & placebo groups
Mean (SD)* Med(per25th—75th)" Mean (SD)* Med (per25th—75th)” MD (95% CI)°
Total score Greene (0—63)
Baseline 29.3 (9.5) 31.0 (18.0-37.7) 26.3 (8.7) 25.0 (18.2—33.7) 0.158 ~3.0(-0.2—-6.2)
4 week 18.3(7.3) 19.0 (12.0-23.7) 26.0 (8.3) 25.0 (19.0-32.0) <0.001 ~10.0 (~11.1——8.9)
8 week 8.8 (4.3) 8.5 (5.2—11.0) 25.7 (8.4) 25.5 (18.0—32.0) <0.001 ~18.6 (-20.1——17.1)
12 week 3.0 (2.0) 3.0 (1.0-4.0) 25.2 (8.0) 24.0 (18.0-31.7) <0.001 —23.4(-25.1--21.6)
Psychiatric symptoms (anxiety) (0—18)
Baseline 9.6 (3.6) 10.0 (6.0—12.0) 8.7 (3.1) 0 (6.0-11.0) 0313 —0.8 (—2.0-3.0)
4 week 5.8 (2.6) 6.0 (4.0—-8.0) 8.6 (3.0) 0(6.0-11.0) <0.001 —34(-3.9--2.9)
8 week 2.8(1.8) 3.0 (1.2—4.0) 10.0 (2.6) (6 0-11.0) <0.001 —6.1 (—6.7——5.5)
12 week! 0.7 (1.2) 0.0 (0.0-1.0) 9.8 (2.4) 0 (6.0-10.0) <0.001 ~7.9(-86—-72)
Psychiatric symptoms (depression) (0—15)
Baseline 5.7 (3.0) 5.0 (3.2-8.0) 2(2.7) .0 (3.2-6.0) 0.129 -0.5 (-1.5-0.5)
4 week! 3.7(2.2) 4.0 (2.0-5.0) 9(2.6) 5.0 (4.0—6.0) <0.001 ~16(-2.0—-12)
8 week 1.9 (1.3) 2.0 (1.0-3.0) .0(2.6) 0 (4.0-6.0) <0.001 —3.4(-3.9--2.9)
12 week 0.8 (0.9) 1.0 (0.0-1.0) 9 (2.5) 0 (4.0-6.0) <0.001 —43 (-4.8—-3.7)
Physical symptoms (0—21)
Baseline 7.0 (3.1) 6.0 (5.0-10.0) 5.8 (3.0) 0 (3.0-8.0) 0.431 1.2 (-0.8-2.3)
4 week 4.1(2.3) 4.0 (3.0-5.0) 5.6 (3.0) 0 (3.0-8.0) <0.001 ~26(-3.1--2.0)
8 week? 13(1.5) 1.0 (0.0-2.0) 5.4 (3.0) 5.0 (3.0-7.0) <0.001 ~5.0 (~5.6——4.4)
12 week! 0.2 (0.9) 0.0 (0.0—-0.0) 4.4(2.9) 0 (3.0-7.0) <0.001 ~5.6 (-6.3——5.0)
Vasomotor symptoms (0—6)
Baseline® 46(1.7) 6.0 (3.0-6.0) 44 (16) 0 (3.0-6.0) 0.753 ~0.2 (-0.8—-0.3)
4 week! 26(1.1) 2.0 (2.0-3.7) 43(1.6) .0 (3.0-6.0) <0.001 ~19(-22—-16)
8 week! 1.2 (0.8) 1.0 (1.0-2.0) 43(1.6) 5.0 (3.0—-6.0) <0.001 —-3.2(=3.5--2.9)
12 week! 0.1(0.4) 0.0 (0.0—-0.0) 43(1.6) 0 (3.0-6.0) <0.001 —43(-46—-3.9)
Loss of interest in sex (0—3)
Baseline® 23(0.8) 3.0 (2.0-3.0) 2.1(0.9) 2.0(1.2-3.0) 0.995 ~0.1(-0.5—0.1)
4 week! 2.0(0.8) 2.0 (1.2-3.0) 2.1(0.9) 2.0(1.2-3.0) <0.001 0.4 (-0.6——0.1)
8 week? 14(0.7) 1.0 (1.0-2.0) 2.1(0.8) 0(1.0-2.0) <0.001 ~0.7 (-0.9—-0.5)
12 week! 1.1(0.7) 1.0 (1.0-1.0) 2.2(0.8) .0(1.0-1.0) <0.001 ~1.2(-14—-09)
Number of hot flush
Baseline® 29.3 (20.5) 23.0 (14.0—-36.0) 23.1 (123 20.0 (14.0—-28.0) 0.040 6.1 (0.0—-12.2)
4 week! 18.9 (12.7) 16.0 (10.0—23.0) 23.1(12.0 21.0 (14.0-27.7) <0.001 ~8.4(-9.8—-7.1)
8 week! 8.8 (6.3) 8.0 (4.0—11.7) 23.2 (12.0 21.0 (14.0-28.0) <0.001 ~17.1 (-19.3—-14.9)
12 week! 14 (3.8) 0.0 (0.0—2.0) 23.2 (12.1 20.0 (14.0-28.0) <0.001 —23.8 (-26.4—-21.1)

2 Mean (standard deviation).

b Median (percentile 25th—percentile 75th).

€ Mean difference (95% confidence interval of the difference).
d This variables haven't normal distribution.

mean score of menopausal indicators and the number of hot flashes
in comparison with placebo in postmenopausal women after 6 and
12 weeks (p = 0.001) [20]. In another trial in Finland (2010), they
have used the active ingredient of hops plants as capsule. The
study's participants were only 36 women in menopausal age of
45—60 years and 24 of them only received drug for 16 week, which
led to reduction of vasomotor symptoms. Future extensive and
more comprehensive clinical trials have been already recom-
mended in this study [25]. In the present study we tried to provide
a minimum tolerable dose with low daily frequency (once a day),
appropriate drug form, and convenient use for consumer.

In recent years some prenylated chalcones present in hops have
received much attention for their biological effects: for example,
xanthohumol has been shown to exert cancer chemo-preventive
activity in vitro experiments [26], while 8-prenylnaringenin has
been characterized as one of the most potent phytoestrogens iso-
lated until now [26,27]. Hop is rich in this type of flavonoid [28].
These biological activities suggest that prenylflavonoids from hops
have potential for application in cancer prevention programs and in
prevention or treatment of menopausal symptoms [16].

Plant estrogens refer to nonsteroidal compounds with estro-
genic activity [29]. They can be found in nearly 300 plants,
including red clover, primrose, black cohosh, soy, licorice, and
ginseng [30] and were used for remedy of menopausal problems,
in particular hot flashes. For example, a review article stated the

reduction of hot flashes frequency by black cohosh from 7% to 34%,
soy until 45%, and red clover from 1% to 56% compared with pla-
cebo [31].

Large trials have shown that although hormone therapy pre-
vents osteoporosis and many symptoms of menopause, it increases
the risk of thrombosis and breast cancer [32]. However, evidence
shows that receiving high amounts of phytoestrogens is associated
with reduced risk of breast cancer and not stimulation of endo-
metrial cell proliferation [33]. When taken orally, Hop has hor-
monal activity [19]. Hop is used also to treat sleep disorders
(through effects on the central nervous system), activation of
gastrointestinal function, and as an appetizer. By the second half of
the twentieth century, studies were carried out to isolate and
identify its compounds for use as medicine. Estrogenic and anti-
cancer properties of Hop were investigated in recent years
[19,34,35]. Other beneficial effects such as reducing arthralgia, loss
of appetite, reducing anxiety and nervousness, effect on kidney
(diuretic), and improving sleep are also mentioned [26]; so that
some participants in the intervention group in this study were
noted also these beneficial effects.

According to Behre, some varieties of Hop were used in pre-
historic times as brew [36]. In Rome, Hop was used as a vegetable
[37]. It is now used as a flavorant in food industry [38], and due to
its scented smell in creams and lotions [39]. It was also used
traditionally as a mild tranquilizer [40]. Other traditional
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applications of hops as stomachic, antibacterial and antifungal
remedy have been shown by in vivo and/or in vitro studies [26].

Hop may cause allergic reactions in sensitive individuals. Cough
and bronchial inflammation are observed in workers in the fields of
Hop or those who are constantly exposed to its dust [41]. In a study
on dogs, its oral chronic consumption had not any toxic reaction
[42]. In the present study, no adverse event was seen.

5. Conclusion

According to the results of this study, daily consumption of Hop
tablets for 4, 8, and 12 weeks had a significant effect in elimination
and reduction of early postmenopausal symptoms, therefore, given
the easy way of use, high acceptance of the procedure, and lack of
adverse events in this study, a balanced use of this herbal remedy
can be recommended in this population in order to improve the
quality of life and effectiveness of women during this period.
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