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Objective: Vaginal atrophy is one of the main concerns of postmenopausal women. The aim of the present
study was to investigate the effect of fennel vaginal cream on vaginal atrophy in postmenopausal women
in Ahvaz, Iran.
Materials and methods: This double-blind randomized controlled trial was conducted on 60 post-
menopausal women (45-65 years of age) in Ahvaz, Iran. The study participants were randomly divided
into one of two groups, receiving either a placebo (n=30) or fennel 5% vaginal cream (n=30) administered
as one application per day (5 g/day) for 8 weeks.
Main outcome: The vaginal pH and maturation vaginal index (MVI) were measured at baseline and 8
weeks after the intervention, while the vaginal atrophy symptoms was measured at baseline and at 2,
4, and 8 weeks after the intervention. The data were analyzed using the independent t-test, chi-square
test, paired sample t-test, and the generalized estimating equation.
Results: The number of superficial cells increased significantly in the fennel group after 8 weeks compared
to the control group (76.1 £ 15.3 vs. 11.8 + 8, p<0.001). The number of intermediate and parabasal cells
decreased significantly in the fennel group compared to the control group (p<0.001). The vaginal pH
decreased significantly at the 8-week follow-up in the fennel group compared to the control group (100%
vs.7.4%,p<0.001). All women in the fennel group had an MVI of 65-100 at the 8-week follow-up, whereas
almost half (40.7%) of the women in the control group had an MVI of 50-64 (p <0.001).
Conclusion: According to results of this study, fennel is an effective means to manage the symptoms of
vaginal atrophy in postmenopausal women and is devoid of side effects. Larger studies are necessary to
confirm the positive impact of fennel for vaginal conditions occurring among postmenopausal women.
© 2015 Elsevier Ireland Ltd. All rights reserved.
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1. Introduction of atrophic vaginitis include pale epithelium, dryness of the labia
and vagina, inflammation, petechiae, and increased friability [4].
Vaginal atrophy is usually diagnosed by laboratory tests such as the

Papanicolaou smear, measuring the level of endogenous hormones,

Vaginal atrophy is a common condition that occurs among post-
menopausal women due to reductions in the estrogen levels [1].

Vaginal atrophy affects approximately 40% of the postmenopausal
women globally [2]. In a large cohort study, the prevalence of vagi-
nal atrophy ranged from 27% to 55% [3]. The signs and symptoms
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and determining vaginal pH, because the vaginal pH levels may
increase by >5 units [4]. Vaginal atrophy may negatively influence
the quality of life for postmenopausal women. In an international
study involving 4246 middle-aged women, the results showed that
39% of postmenopausal women had moderate to severe symptoms
of vaginal atrophy and 42% did not have any information about
the treatments for vaginal atrophy. More than 50% of women with
vaginal atrophy stated that the condition negatively affects their
quality of life [5].
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According to the North American Menopause Society, vaginal
moisturizing, continued sexual activity, and vaginal lubricants are
first-line treatment for vaginal atrophy [6]. Some women need local
hormone replacement therapy with estrogen to alleviate the symp-
toms of vaginal atrophy [7]. However, the effects of local estrogen
on the endometrium after a year of use has not been studied in
randomized controlled trials. The safety of local estrogen use by
survivors of breast cancer is also not clear [8].

Many women seek relief from vaginal atrophy by using alterna-
tive medicine because they fear the risks associated with hormone
replacement therapy. The use of herbal and other complemen-
tary medical treatments has increased in many countries over the
pastdecade. Multiple surveys have shown that women, particularly
middle-aged women, and women with high levels of education and
income, are more likely to be use alternative medicine [9].

Phytoestrogens can reduce the severity of menopausal symp-
toms, such as vasomotor issues, vaginal atrophy, sleep quality,
and bone tissue metabolism [10]. One source of phytoestrogens is
Foeniculum vulgare (fennel), which is an annual plant that belongs
to the Umbelliferae (Apiaceae) family [11].

Foeniculum vulgare is a popular medicinal plant possessing
various pharmacological actions that have been mentioned in tra-
ditional Iranian medicine and modern phytotherapy. This herb has
shown antioxidant, cytotoxicity, anti-inflammatory, antimicrobial,
bronchodilation, estrogenic, diuretic, lithontriptic, galactagogic,
emmenagogic, antithrombotic, hypotensive, gastroprotective, hep-
atoprotective, memory enhancement, and ant-mutagenic activities
[12].

Iranian women tend to reach menopause at a younger age than
women in other countries. A study on 804 women in Northern Iran
found that the mean age of menopause was 47.6 +4.45 years [13],
while the age of menopause is 50.8 years in European countries
[14].

There is no data regarding the effects of fennel on vaginal atro-
phy among postmenopausal women. Therefore, in this study, we
aimed to determine the effects of fennel vaginal cream on vaginal
atrophy in a sample of postmenopausal women from Ahvaz, Iran.

2. Materials and methods

This double-blind placebo-controlled randomized trial contain-
ing two groups was conducted on 60 postmenopausal women
in Ahvaz, Iran. The Ethics Committee of the Ahvaz Jundishapur
University of Medical Sciences approved the design of the study
(ethical code: ajums.REC.1393.249). The protocol of the study was
registered in the Iranian Registry for Randomized Controlled Tri-
als (reference number: IRCT2014102919743N1). This study started
in January 2015 and ended in June 2015. The inclusion criteria
required that the participants age be between 45 and 65 years;
had natural menopause confirmed by amenorrhea for at least 12
months or by the elevation of FSH and LH in laboratory tests; had
symptoms of vaginal atrophy; engaged in sexual activity; and were
monogamous. The exclusion criteria included vaginal infection,
hormonal use during the 8 weeks prior to the study, smoking, alco-
hol use, uterine bleeding from unknown causes, and phytoestrogen
use in the past month.

An informed written consent was obtained from each par-
ticipant prior to data collection. Eligible women were randomly
assigned into two groups receiving either fennel 5% vaginal cream
(5g/day) (n=30) or placebo (n=30) for 8 weeks. All women in the
study received the same basic information about the research.

The following equation was used to calculate sample size [15]:

s 452 2
n= (_17_2)2(21—g +Zﬁ)
(%1 —X3) 2

In this equation, @=0.05, $=0.1, 1 - 8=90%, P=3.3%, p=36%,
and n=26. The power of the study was set to 90%. We added 20%
for attrition, and the total number of individuals in each sample
group was calculated to be 30.

2.1. Production of fennel vaginal cream

Both the fennel and placebo creams were manufactured in the
laboratory of the Pharmacy School of Ahvaz Jundishapur University
of Medical Sciences. In order to make an extract of fennel, fennel
seeds were mixed with ethanol 80% and stored for 72 h. The extract
was then dried using a rotary and freeze dryer. The extract was kept
in the refrigerator, away from light, until the time of formulation.
Dried fennel extract was mixed with 5% final concentration with oil
in water (O/W) emulsion cream base. Stearic acid, spermaceti, glyc-
erin and water were selected for base formulation. In the oil phase
stearic acid and spermaceti were mixed and heated to be melted
in 70°C. Glycerin and water were mixed and heated to the same
temperature, as the aqueous phase. The aqueous phase was added
to oily phase and mixed with continuous stirring until cooling. As
preservative, propyl paraben and methyl paraben were added to oil
and aqueous phases, respectively. During this period, the required
amounts of the herbal extracts (5%) were added with constantly
stirring.

The fennel extract was mixed with an appropriate carrier and
made with a concentration of 5%. The fennel and placebo creams
were tested for acidity, uniformity, and liquidity. The placebo cream
was manufactured using the appropriate carrier with a similar color
and appearance to the fennel cream.

2.2. Randomization

Women who met the inclusion criteria were randomly assigned
into one of the two groups: fennel (n=30) and placebo (n=30).
The vaginal creams were provided two codes by the pharmacolo-
gist, one (A) for fennel and one (B) for placebo. The researcher who
distributed the vaginal creams was unaware of these codes.

2.3. Intervention

Participants were randomly allocated into one of the two groups,
receiving either placebo or fennel 5% vaginal cream, one application
per day (5 g/day) for 8 weeks. Each participant received a checklist
to record their daily usage of cream and to note if they had any
side-effects. The participants were also requested to bring in their
empty tubes to ensure correct usage. Each participant received at
least 8 tubes of fennel or placebo during the study period (each for
1 week).

2.4. Outcome measures

A questionnaire was designed to measure the socio-
demographic characteristics of the participants. The symptoms
of vaginal atrophy were evaluated using a checklist. In order to
evaluate vaginal atrophy, each participant was asked whether they
had symptoms such as vaginal dryness, vaginal itching, burning,
and dyspareunia. Vulvar or vaginal paleness during the physical
examination also was recorded. These signs and symptoms were
subsequently classified as follows: none =0, mild = 1, moderate =2,
and severe =3. Each participant was assessed for atrophy symp-
toms at baseline, and during weeks 2, 4, and 8 of the study. These
assessments were performed by a midwife who was not aware of
the intervention conditions of the participants.

In order to assess the vaginal cytology, a vaginal smear was
taken, and the numbers of cells in each category were counted at
baseline and at 8 weeks after the intervention. The samples were
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Analyzed Analyzed
(n=30) (n=30)

Fig. 1. Flow diagram of recruitment and retention of participants in the study.

obtained from the vaginal mucosa by rotating a special brush (Viba
Brush; Rovers BV, Oss, Netherlands) near the posterior fornix of
the vagina. Smears were then put on a glass slide and fixed with
Spray-Cyte immediately. All vaginal smears were stained using the
Papanicolaou procedure and analyzed at the reference laboratory
(Noor) in Ahvaz, Iran.

The vaginal samples were used to determine the maturation
index, which describes the proportion of parabasal, intermediate,
and superficial cells. The vaginal maturation index has a range of
0-100. The maturation value (MV) was calculated according to the
following equation:

MV = (0 x % parabasal
cells)+(1.0 x % superficial cells) [16].

Vaginal pH was measured at baseline and at 8 weeks after the
intervention using pH meter strips (Macherey Nagel, Germany).
In order to measure the vaginal pH, a speculum was inserted in
the vagina. The indicator strip was inserted in the lateral vaginal
fornix and placed there for at least 60 s by an investigator. The color
changes were recorded according to the indicators on the strips.

cells)+(0.5 x % intermediate

2.5. Statistics

All data were entered using the SPSS version 22. The
Kolmogorov-Smirnov test was used for testing the normal distri-
bution. The independent t-test and chi-square test were used to
compare differences between the two groups for continuous and
categorical data. The paired sample t-test was used to evaluate the
differences in the means within each group. The generalized esti-
mating equation was implemented to assess the treatment effects
on the symptoms of vaginal atrophy.

3. Results

In this randomized controlled trial, 60 postmenopausal women
were recruited and assigned randomly to receive either fennel 5% or
placebo cream for vaginal atrophy. No participants withdrew dur-
ing the study or prior to the 8-week follow-up (Fig. 1). The mean
ages of the participants in the fennel and placebo groups were
53.734+3.6 and 52.90 + 3.4 years, respectively. The mean ages of
menopause onset were 49.5+1.99 and 49+ 1.9 years in the fen-
nel and placebo groups, respectively. The two groups did not show
any significant differences with regard to the socio-demographic
characteristics (Table 1).

Table 1
Socio-demographic characteristics of participants in the fennel and control groups.

Variables Fennel (n=30) Control (n=30)  pvalue
Mean +SD or N (%)

Age (year) 53.73+3.6 52.90+3.4 0.366

Age of menopause (year) 49.53+1.99 49.03+1.90 0.325

Body mass index (kg/m?)  24.65+3.9 23.46+3.29 0.209

Education

High school 20(66.7%) 16(53.3%) 0.509

Diploma 7(23.3.%) 8(26.7%)

University education 3(10%) 6(20%)

Job

Employee 5(16.7%) 4(13.3%) 0.59

Housewife 23(76.7%) 21(70%)

Retired 2(6.7%) 5(16.7%)

Economic situation

Low 9(30%) 11(36.7%) 0.83

Moderate 14(46.7%) 12(40%)

High 7(23.3%) 7(23.3%)

Number of intercourses per week

0 2(6.7) 3(10) 0.94

1 13(43.3) 12(40)

2 6(20) 7(23.3)

3 7(23.3) 5(16.7)

4 2(6.7) 3(10)

The number of superficial cells increased in the fennel group
after 8 weeks as compared to the control group (76.1+15.3 vs.
11.8+8, p<0.001; Table 2). The number of intermediate and
parabasal cells decreased significantly in the fennel group as com-
pared to the control group (p<0.001).

Table 3 demonstrates that after the 8-week intervention, par-
ticipants in the fennel group showed significant improvements in
symptoms, including itching (100% without itching in the fennel
group compared to 43.3% in the control group, p=0.017), dryness
(100% without dryness in the fennel group vs. 3.3% in the control
group, p<0.001), pallor (100% vs. 0% without pallor in the fennel
and control groups respectively, p <0.001), and dyspareunia (93.3%
without dyspareunia in the fennel group compared to 0% in the
control group, p<0.001). Despite the improvement in the burning
symptoms of the fennel group, this difference was not significant
(p=0.14). The vaginal pH decreased significantly at the 8-week
follow-up in the fennel group compared to the control group (100%
vs. 7.4%, p<0.001). All women in the fennel group had matura-
tion vaginal index (MVI) values of 65-100 at the follow-up, but
only 40.7% in the control group had MVI levels of 50-64 (p <0.001)
(Table 4). No adverse effects were reported during the study period
in either group.

4. Discussion

This study was conducted in order to investigate the effects of
fennel vaginal cream on vaginal atrophy among postmenopausal
women. Based on the results of this study, fennel vaginal cream
could improve vaginal cytology, decrease vaginal pH, and reduce
the symptoms of vaginal atrophy such as itching, pallor, dry-
ness, and dyspareunia. We could not find any previous study
that assessed the effects of fennel on vaginal atrophy. However,
because an active biological compound in fennel is phytoestro-
gen [17], we referred to studies that assessed the phytoestrogen
effects on vaginal atrophy. Phytoestrogens are plant compounds
with estrogen-like properties. The two major classes of phytoestro-
gens are isoflavones and lignans; soybeans are rich in isoflavones,
and lignans are found in flaxseed, whole grains, legumes, fruits,
and vegetables. The chemical structures of isoflavones and lignans
are similar to those of estradiol [18]. Although, the effect of phy-
toestrogen on menopausal complications such as hot flashes are
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Table 2

Comparison of vaginal cytology at baseline and 8 weeks after intervention in the fennel and control groups.

Variables Fennel (n=30) Control (n=30) p value between group
Mean +SD
Before After Before After
Superficial 6.3+6.8 76.1+153 6.2+4.4 11.8+8 <0.001
p value within group <0.001 <0.001
Intermediate 67.8+16.8 21.24+15.2 75.2+8.7 75.2+89 <0.001
p value within group <0.001 0.57
Parabasal 259+11.2 23+£25 20+6.9 12.7+6.6 <0.001
p value within group <0.001 <0.001
Table 3
The symptoms of vaginal atrophy at baseline, 2, 4 and 8 weeks after intervention in fennel and placebo groups.

Variables Fennel (n=30) Control (n=30) B (SE)

N (%)

Weeks

Base 2nd 4th 8th Base 2nd 4th 8th
Burning
None 5(16.7) 10(33.3) 15(50) 29(96.7) 7(23.3) 7(23.3) 7(23.3) 8(26.7) 0.55(0.37)?
Mild 6(20) 6(20) 15(50) 1(3.3) 15(50) 15(50) 14(46.7) 14(46.7)
Moderate 6(20) 14(46.7) 0 0 7(23.3) 7(23.3) 8(26.7) 7(23.3)
Severe 13(43.3) 0 0 0 1(3.3) 1(3.3) 1(3.3) 1(3.3)
Itching
None 6(20) 11(36.7) 28(93.3) 30(100) 9(30) 9(30) 13(43.3) 15(50) 0.84(0.35)
Mild 13(43.3) 16(53.3) 2(6.7) 0 16(53.3) 17(56.7) 12(40) 11(36.7)
Moderate 5(16.7) 3(10) 0 0 3(10) 2(6.7) 3(10) 2(6.7)
Severe 6(20) 0 0 0 2(6.7) 2(6.7) 2(6.7) 2(6.7)
Dryness
None 1(3.3) 2(6.7) 7(23.3) 30(100) 0 0 0 1(3.3) 1.79(0.25)
Mild 0 6(20) 22(73.3) 0 2(6.7) 3(10) 03(10) 4(13.3)
Moderate 4(13.3) 21(70) 0 0 5(16.7) 15(50) 15(50) 17(56.7)
Severe 25(83.3) 1(3.3) 0 0 23(76.7) 12(40) 12(40) 8(26.7)
Pallor
None 0 1(3.3) 5(16.7) 30(100) 0 0 0 0 1.92(0.38) "
Mild 1(3.3) 4(13.3) 24(80) 0 3(10) 3(10) 3(10) 3(10)
Moderate 7(23.3) 9(30) 1(3.3) 0 6(20) 6(20) 6(20) 6(20)
Severe 22(73.3) 16(53.3) 0 21(70) 21(70) 21(70) 21(70)
Dyspareunia
None 0 2(6.7) 20(66.7) 28(93.3) 0 0 0 0 1.79(0.25) "
Mild 1(3.3) 6(20) 9(30) 2(6.7) 2(6.7) 2(6.7) 3(10) 3(10)
Moderate 3(10) 21(70) 1(3.3) 0 4(13.3) 18(60) 18(60) 22(73.3)
Severe 26(86.7) 1(3.3) 0 0 24(80) 10(33.3) 9(30) 5(16.7)

2 Not significant.
" p<0.05.
" p<0.001.

studies in some studies, but their effects have been not confirmed.
A meta-analysis was conducted by Chen et al., on the efficacy of
phytoestrogen on menopausal symptoms. Results showed that the
in the seven studies about Kupperman index (KI), data showed
no significant effect in compare to the placebo. However the
results of 10 studies about hot flashes showed the significant
reduction in frequency of hot flashes compared to the control
[19]. The positive effect of phytoestrogens on vaginal atrophy in
compared with premarin or conjugated equine estrogen (CEE) in
postmenopausal women have been examined and confirmed in
some studies [18,20].

In a study on the effects of fennel on the cervix and vagina in
ovariectomized mice, 18 rats with estimated weights of 200 g were
randomized into three groups: one control group and two ovariec-
tomized groups. One ovariectomized sample group (n=6) received
5 mg/kg subcutaneous estradiol daily and the other (n=6) received
700 mg/kg/day fennel via an intraperitoneal injection for 30 days.
Microscopy results revealed that the thickness of the epithelium in

the vagina and cervix increased in both of the groups that received
estradiol and fennel, and significant congestion was observed in
both groups as well. However, the changes in the estradiol group
were more evident [21]. These results support the findings of the
present study; however, because we used fennel for 8 weeks, the
effects on the vagina were more evident.

A study conducted by Rasul et al., with the aim of evaluating
the anti-aging effect of fennel on the skin, was conducted with 11
volunteers. In that study, a topical cream containing fennel extract
was prepared and compared with a base cream. The topical fen-
nel cream showed significant improvements on skin moisture and
trans-epidermal water loss. The texture of the skin also increased
significantly after 4, 8, and 12 weeks of fennel cream use [22]. The
moisturizing factor of fennel is due to the linoleic acid that consists
of 54.9% of fennel extracts [23]. These results also support our find-
ings that fennel has effects that include moisturizing and keeping
water in the mucus and skin.



M. Yaralizadeh et al. / Maturitas 84 (2016) 75-80 79

Table 4
Results of pH and MVI of participants in two groups of fennel and placebo at baseline
and 8 weeks after intervention.

Variables Fennel (n=30) Control (n=30) p value between group
Before After Before After

pH

<5 0 33(100) 0 2(7.4) <0.001

5-5.49 3(9.1) 0 3(11.1)  5(18.5)

55-6.49 21(63.6) 0 11(40.7) 14(51.9)

>6.5 9(27.3) 0 13(48.1) 6(22.2)

MVI

0-49 30(100) O 30(100) 16(59.3) <0.001

50-64 0 0 0 11(40.7)

65-100 0 30(100) O 0

Lima et al. conducted a study with 60 postmenopausal women,
who were treated with either isoflavone 4% vaginal gel (1 g/day) or
aplacebo. They found that the isoflavone gel could decrease vaginal
atrophy and dyspareunia and also increased the amounts of inter-
mediate and superficial cells [24]. These results provide further
support for our findings.

4.1. Strengths and limitations of study

To the best of our knowledge, this is the first time that a study has
assessed the effects of fennel on vaginal atrophy in postmenopausal
women. Although in recent years, policy makers in Iran have shown
increased attention to the health needs of postmenopausal women,
there is no public health center for the screening and treatment
of menopause-related symptoms for postmenopausal women in
Iran. Many postmenopausal women believe these symptoms are
normal, and therefore, do not seek treatment. The results of this
study can be useful for many postmenopausal women who suffer
from menopause symptoms but are not willing to use hormone
therapy.

We only followed the postmenopausal women in our study for
8 weeks. Further studies with longer durations and larger sam-
ple sizes that would compare fennel to local estrogen therapy
could potentially reveal more beneficial effects associated with
this herb. Furthermore, this study did not measure the serum
levels of estrogen, which is another possibility for future investiga-
tions. Finally, the administration of non-commercial preparations,
such as fennel vaginal cream, is associated with additional risks.
Non-standardized synthesis of hormonal preparations may lead to
variable bioavailability and bioactivity attributed to the use of dif-
ferent pharmaceutical excipients, on the grounds of lacking efficacy
and safety data. This subject should also be addressed in future
studies.

5. Conclusion

According to results of this study, fennel is an effective ther-
apy for vaginal atrophy in postmenopausal women, which is also
devoid of the side effects. Larger studies are necessary to confirm
the positive impacts of fennel on the vaginal symptoms occurring
in postmenopausal women.
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