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Abstract

Honey has been used since ancient times to treat various diseases such as gynecological diseases. The current study aims to
investigate clinical trials related to the therapeutic effects of honey on women’s diseases. Databases including Web of Sci-
ence, Scopus, PubMed, Google scholar, and SID were investigated for clinical studies focusing on honey in gynecological
diseases up to 31 June 2022. Eligibility was checked based on selection criteria. Twenty-five clinical trials met the inclusion
criteria. Therapeutic properties of honey and its compounds as a systemic and/or local treatment on vulvovaginal candidiasis,
cervicitis, dysmenorrhea, premenstrual syndrome, labor pain, episiotomy and cesarean wounds, nipple fissure, breast cancer
and intrauterine insemination (IUTI), with the mechanisms of action of antibacterial, antifungal, anti-inflammatory, wound
healing, analgesic, antioxidant and anticancer activities have been proven. It was also found that phenolic compounds includ-
ing flavonoids and phenolic acids are the main ones responsible for most of these therapeutic effects of honey. This study
supports the healing properties of honey in gynecological diseases at reproductive age. Also, in the current studies, honey
proved safe with minor adverse effects. Of course, to achieve definitive conclusions about the effectiveness and safety of
honeys, it is necessary to conduct more clinical trials with a larger sample size, appropriate intervention duration, and optimal
doses in future studies.
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Introduction

Natural products have been known as effective way to
prevent and treat various diseases since ancient times.
In the last years, the popularity of traditional and
complementary medicine has increased dramatically
around the world [1]. Honey as a sweet and flavorful
natural product is obtained from the nectar of flowers
collected by honeybees [2,3] and has been used by hu-
mans for centuries due to its numerous and extraordi-
nary nutritional and medicinal properties [4].

It is widely prescribed as a precious medicine for var-
ious diseases including different gynecological prob-
lems in traditional medicine such as Persian medicine
and Ayurveda [5-8].

Honey is a natural solution supersaturated with sug-
ars, in which fructose and glucose monosaccharides
are the most abundant. It also is a source of different
biologically-active compounds, such as phenolic com-
pounds, essential minerals, organic acids, free amino
acids, enzymes, proteins and vitamins [5,9]. These
honey compounds are very dependent on their plant
origin, environmental conditions and type of bee spe-
cies involved in honey production [9,10].

In various studies, honey has exhibited strong wound
healing, antifungal, antibacterial, antiviral, immuno-
modulatory and estrogen regulatory effects [2, 5]. Re-
search also has shown that honey is a powerful source
of natural antioxidants and reduces the risk of cancer
and inflammatory processes [2,11]

Most of the healing properties of honey are caused by
the presence of phenolic compounds. Phenolic com-
pounds are one of the most important groups of com-
ponents found in plants, which are divided into fla-
vonoids (flavones, flavanones, isoflavones, flavonols,
flavanols and anthocyanidins) and non-flavonoids.
The phenolic compounds of honey are flavonoids
and phenolic acids, that are potential indicators of the
plant origin of honey [9].

Women’s health plays an important role in the health
of the family and society. Honey is effective in main-
taining reproductive health and helping to treat gyne-
cological disorders such as vulvovaginal candidiasis
infection that affects women’s lives. Various clinical
studies have investigated the functions of honey indi-
vidually or in combination with other substances in
women’s diseases [12-17].

However, no reviews are currently available on these
studies. This comprehensive review study was con-
ducted with the aim of collecting information and
highlighting the effects of honey on diseases of wom-
en of reproductive age.

Methods

This study registered under the ethical code
IR.MUBABOL.REC.1401.142 in the Ethics Commit-
tee of Babol University of Medical Sciences. Elec-

tronic databases, including Web of Science, Scopus,
PubMed, Google scholar, and SID have queried with
the keywords “honey” OR “honey bee” OR “prop-
olis” OR “royal jelly” AND “female disease” OR
“women’s health” OR “gynecology” OR “mastalgia”
OR “postpartum pain” OR “premenstrual syndrome”
OR “vaginosis” OR “vulvovaginal candidiasis” OR
“Polycystic ovary syndrome” OR “breast cancer” OR
“IUI” OR “ intrauterine insemination” OR “cesarean
section” OR “uterine Cervicitis “ OR “nipple” OR
“areolae” OR “labor induction” OR “episiotomy” in
the title and abstract up to 31 June 2022.

Only clinical studies with English and Persian full-
texts on gynecological diseases of reproductive age
were included in our study. According to exclusion
criteria (animal, cellular and experimental studies, re-
view, case reports, and case series), the articles were
evaluated.

Results

A summary of the principal data of the obtained studies
including disease type/ indication, study design, sam-
ple size, dosage form, intervention/ control, frequen-
cy and duration, dose and result is shown in Table 1.
In addition, studies on the role of honey on women’s
diseases have been explained more as follows:

Honey in Genital Tract

Honey in Vulvovaginal candidiasis (VVC)
Vulvovaginal candidiasis (VVC) is defined as vag-
inal inflammation that often involves the vulva and
is caused by Candida yeast [38]. VVC occurs due to
an imbalance in the normal vaginal microbiota. VVC
leads to vaginal erythema, itching, irritation, edema,
dyspareunia and leucorrhea [39,40]. The treatment of
choice for VVC is an azole antifungal drug, such as
Clotrimazole. The inappropriate use of these antifun-
gal drugs has led to drug resistance and, subsequently,
greater prevalence of this infection [41,42]. In studies,
resistance to clotrimazole has been reported [41].

On the other hand, honey has significant antimicrobial
and anti-inflammatory activities. The studies have re-
ported the efficacy of honey for the treatment of VVC
both in vitro and in vivo [43,44]. Also, probiotics are
helpful in maintaining and restoring the normal mi-
crobiota of the vagina for the treatment of VVC [45].
Honey contains oligosaccharides that promote the
probiotic effect [46].

Banaeian et al. investigated the effects of vaginal
cream of honey (combined the honey and a neutral
cream in a 70:30 ratio) and vaginal cream of Clotrima-
zole (1%) in the treatment of VVC which resulted in
no remarkable difference in the intensity of irritation
(by using visual analog scale) and satisfaction with
treatment between the two groups [13]. Additionally,
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Table 1. Clinical trial studies of honey in gynecological diseases

Dtl;;:je Stu.dy Salflple Dosage  Intervention/ Dose fre(;llllzncy Result Reference
.. design Size form control .
Indication duration
Vulvovagi- Random- 80 Vaginal  Intervention: 5 g mixture of 1 week No significant [13]
nal candidi- ized, double cream honey cream honey and a difference in
asis blind, con- Control: Clotrim-  neutral cream inflammation,
trolled clin- azolel% (in a ratio of vaginal dis-
ical trial 70:30) per night charge, and
irritation
Vulvovagi- Random- 106  Vaginal  Intervention: 5 g of 50% hon- 1 week No significant [18]
nal candidi- ized, sin- gel honey gel Con- ey gel per night difference
asis gle-blind, trol: Clotrima- between the
controlled zole1% groups
clinical trial
Vulvovagi- Random- 70 Vaginal  Intervention: 5 g of yogurt 1 week |Symptoms of [19]
nal candidi- ized, tri- cream yogurt and honey and honey gel Vulvovaginal
asis ple-blind, gel per night candidiasis
controlled Control: Clotrim-
clinical trial azole1%
Vulvovagi-  Non-ran- 198  Vaginal Intervention: yo- 5 ghoney and 1 week |Symptoms of [20]
nal candidi- domized cream  gurt and honey  yogurt mixture Vulvovaginal
asis comparative Control: tio- vaginally candidiasis
study conazole 100 mg twice daily
vaginal tablet
once daily for 7
days.
Vulvovagi- Triple blind 105 Vaginal Intervention 1: 5 g vaginally 1 week |Symptoms of [21]
nal candidi- clinical trial cream yogurt and honey daily Vulvovaginal
asis Intervention 2: candidiasis
honey
Control: clotrim-
azole
Vulvovagi- Triple blind 100  Vaginal  Intervention: Honey 30%- 1 week |Burning [22]
nal candidi- clinical trial cream  (honey- cinna- cinnamon 3% |Symptoms of
asis mon vaginal vaginal cream Vulvovaginal
cream) candidiasis
Control: clotrim-
azole
Vulvovagi- Double 75 Vaginal Intervention 1: 5 g vaginally 1 week |Symptoms of [23]
nal candidi- blind clini- cream honey vaginal daily Vulvovaginal
asis cal trial cream candidiasis
Intervention 2:
honey and clotri-
mazole vaginal
tablet
Control: clotri-
mazole 100 mg
vaginal tablet
Vulvovagi- Singleblind 120 Vaginal  Intervention: 5 g vaginally 1 week No significant [24]
nal candidi- randomized cream  honey- olive oil daily difference
asis controlled vaginal cream
clinical Control: clotrim-
azole
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Cervicitis ~ Quasi-ex- 70 Vaginal  Intervention: Honey 50% 2 weeks |Fragility in [14]
perimental, cream crem vaginal contact with
clinical trial Flixweed- Honey swab
|Tenderness
I Wound size
and depth
Labor Randomized 70 Syrup Intervention: 2/5 tablespoons Active |Labor pain [25]
controlled honey syrup and of syrup in 150 phase labor
clinical activity with mL of water per
birth ball 30-60 min
Control: routine
care
Labor Double 87 Syrup  Intervention 1: 150 mL of the Active 1Progress of [26]
blind con- 750 mg saffron  syrup at the on- phase labor labor
trol clinical and 75 g honey in set of the active
trial 450 mL of water  phase of labor
Intervention 2: and 150 mL
750 mg saffron of the syrup was
and 15 g sodium  repeated every
saccharin in 450 two hours up to
mL of water 3 times during
control  group: the labor
containing 15 g
sodium saccharin
plus saffron food
coloring in 450
mL of water
Labor Double 90 Syrup Interven- 92 g date-hon- Phase labor  {Progress of [27]
blind con- tionl:1honey plus ey plus 140 labor
trol clinical date mL water in |Labor duration
trial Intervention 2: the first active
placebo phase then 40 g
Control: routine  date-honey plus
care 600 mL water
Dysmenor- Single-blind 60 Oral Intervention: 40 g every other 3 cycles lSeverity of [28]
rhea crossover pure honey then day pain |Bleeding
impure honey
Control: impure
honey then pure
honey
Dysmenor- A random- 56 Oral Intervention: 1.2 mg/kg 2 No significant [15]
rhea ized cross honey honey consecutive differences
over months
Control: me-
fenamic acid
Dysmenor- Single-blind 60 Oral Intervention: 5 teaspoons (40 2 cycles |Headache [29]
rhea cross over pure honey g)/ Every other | Nausea
day | Vomiting
Control: impure
honey
Premen-  Triple blind 110  Capsule Intervention: 1000 mg daily 2 cycles |PMS score [30]
strual syn- clinical trial Royal jelly
drome placebo: paraffin
Episiotomy A dou- 120 Cream  Interventionl: The entire 10 succes-  TWound heal- [31]
bleblind honey wound was cov-  sive days ing
randomized Intervention2: ered by honey after |Pain intensity.
clinical curcumin twice a day birth
trial placebo cream
56 http://jtim.tums.ac.ir
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Episiotomy Dou- 120 Cream  Interventionl:
ble-blind honey
three-group Intervention2:
randomized phenytoin cream
trial 1%
placebo cream
Cesarean  Triple blind 88 Gel Interventionl:
Section  randomized honey gel
clinical trial placebo:
free-honey gel
Cesarecan  Triple blind 146 Gel Intervention:
Section  clinical trial honey gel
Placebo: gel
without honey
Cesarean  Prospective 132 Topical  Intervention:
Section  Randomized honey
controlled placebo: FD&C
clinical trial Yellow No. 6,
distillated water,
polyvinylpyrroli-
done, tri
ethanol amine
and Carbopol
940.
Control: no inter-
vention
Breast Can-  Clinical 119 Oral Intervention:
cer trial before honey and cinna-
and after in- mon
tervention
Breast Can- Dou- 50 Capsule  Intervention:
cer ble-blind Propolis honey
clinical trial Control: Starch
powder
Nipple fis- Clinical 150 Topical Intervention 1:
sure trial Honey
Intervention 2:
Yarrow; 30 g
twice a day
Control: breast
milk; a few drops
of milk on their
breast twice a day
1UI Non- 447 Vaginal Intervention:
randomized cream Mace and
clinical trial honey
study

Honey cream 10 nights ~ 1Wound heal- [16]
30 % every ing
night
25% honey 2 weeks |Redness [32]
twice a day |Edema
|Hematoma
1Wound healing
25% honey 2 weeks | Cesarean [33]
twice a day wound pain
| Need
for analgesics
The entire 16 consec- TWound heal- [34]
wound was utive days ing
covered, twice post caesar-
a day ean
A tablespoon 1 week TQuality of [35]
of honey (30 g) life
and a teaspoon
of cinnamon (4
g)/ 3times daily
250 mg Propolis 3 months | TNF-a, IL-2, [36]
honey/ twice a PAB
day
topical twice a 1 week |Severity [17]
day after finish- fissure
ing the breast-
feeding
100 g of honey The 7th  1Pregnancy rate [37]
with 1 day of men-
g of Mace struation
until the
day before
performing
TUT

Seifinadergoli et al. (2018) compared the effects of
honey gel (50%) and clotrimazole vaginal cream 1%
in the treatment of VVC symptoms. They reported the
noticeable effect of honey in the treatment of vaginal
candidiasis. After treatment, no significant difference
was observed between the groups [18].

In 2009, in a clinical trial, Fazel et al. administered
vaginal clotrimazole and vaginal honey for 7 days to
VVC patients. Honey alone or in combination with
clotrimazole was more effective in treating VVC than
clotrimazole alone [23].

In 2015, Darvishi et al. and in 2021, Jahdi et al. proved
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that yogurt and honey vaginal cream is significantly
more effective than clotrimazole cream in improving
some symptoms of vaginal candidiasis [19,21].

Also, Abdulmonem et al. (2012) compared and evalu-
ated a honey and yogurt mixture with tioconazole for
the treatment of VVC in pregnancy. The intervention
group received 30 g of a mixture of honey and yo-
gurt vaginally, and the control group received 100 mg
of tioconazole vaginal tablets for 7 days. The results
showed that in the intervention group, the rate of clin-
ical improvement was remarkably higher than the con-
trol group [20].

Furthermore, Parsapour et al. (2018) evaluated the ef-
fect of clotrimazole and Nika vaginal creams on VVC
treatment. Nika vaginal cream contains honey, propo-
lis and olive oil. Clotrimazole cream and Nika cream
showed the same effects in the treatment of VVC [24].
Rasouli et al. (2019) investigated the effect of vaginal
cream of honey (30%) and cinnamon (3%) on VVC
improvement. Honey and cinnamon vaginal cream
was meaningfully irritating less than clotrimazole, but
the culture results were similar in the two groups [22].

Honey in Cervicitis

The inflammation of the cervix by an infectious agent
is named Cervicitis and approximately 50% of all cas-
es of cervicitis are caused by Neisseria gonorrhoeae or
Chlamydia trachomatis [47].

In a quasi-experimental study, 72 patients underwent
vaginal honey and flixweed formulation treatment for
two weeks. Honey and water were mixed and heated
until the added water evaporated. After that, honey
was mixed with crushed flixweed seeds in a ratio of
1:2 and then flixweed- honey was packed in 50 g tubes
and used for two weeks. Patients were asked to rate
their symptoms of discharge, irritation, itching, pain
during intercourse, and post-intercourse bleeding on a
scale of 0 to 10 before and after taking the medication
in accordance with the visual analog scale. The results
proved that the vaginal formulation of honey and flix-
weed notably improves cervicitis clinical symptoms
[14].

Honey in Delivery

The pain of childbirth can be severe and the anxiety,
stress and fear of the pregnant woman increase its in-
tensity [48].

Taavoni et al. evaluated the effect of honey syrup con-
sumption (two and a half tablespoons of honey in 150
mL of water) and special pelvic movements by birth
ball on the severity of childbirth pain in primiparous
women. During the active stage of labor, mothers con-
sumed the syrup every half to one hour, and did pelvic
tilt movements with the birth balls. Honey syrup was
effective in reducing labor pains in nulliparous wom-
en [25]. In another study, saffron and honey syrup

shortened the duration of stages of labor in nulliparous
women [26]. Kordi et al. (2010) have shown a high
rate of normal labor in honey and date syrup group,
also the length of delivery in the honey-date syrup
group was shorter than the other two groups including
the placebo group and the usual care group [27]. The
analgesic effect of honey may be due to the reduced
accumulation of prostaglandin in the blood [29] .

Honey in Dysmenorrhea

Dysmenorrhea is one of the foremost common caus-
es of pelvic pain. It adversely affects patients’ qual-
ity of life and sometimes causes activity restriction
[49]. Dysmenorrhea pain can be caused by excessive
secretion of prostaglandins and enhancement of uter-
ine contractions [50]. Nonsteroidal anti-inflammatory
drugs, oral contraceptives, and depo-medroxyproges-
terone acetate are therapy of choice in women with
primary dysmenorrhea which cause complications for
patients. On the other hand, there is some evidence of
benefits with the use of topical heat, herbal remedies,
and complementary medicine [51].

Mirbagher et al. (2012) indicated that the use of pure
honey in women reduces the intensity of pain and
bleeding [28] . In 2013, another study by Mirbagh-
er et al. evaluated the role of pure and impure hon-
ey on headache, nausea and vomiting in women with
dysmenorrhea. The severity of nausea, vomiting and
headache caused by dysmenorrhea was significantly
reduced after consuming pure honey [29]. In 2017, Fa-
rahani et al. have shown honey capsule and mefenam-
ic acid capsule cause the same amount of pain relief in
women with primary dysmenorrhea [15]. Al-Waili and
Boni demonstrated that honey may lead to a decrease
in levels of prostaglandin in normal individuals [52].
Honey can reduce the concentration of thromboxane
B2 and Prostaglandin E2 and alpha2 in the blood;
thus, it may be able to decrease menstrual pain [28].

Honey in Premenstrual Syndrome (PMS)

In 2014, Taavoni et al. showed that royal jelly was
significantly effective in the decrease of PMS. In this
study, the effect of royal jelly 1000 mg capsule and
placebo capsule was orally assessed on 110 medical
sciences students with PMS. The study has shown that
taking 2 months of royal jelly was remarkably effec-
tive in the reducing PMS [30].

Honey in Episiotomy and Cesarean Section Wounds
Honey has been widely used for healing wounds for
centuries, and today its use has been expanded due to
its antimicrobial properties [53,54]. Honey accelerates
the healing process through its acidity, high osmolari-
ty and antibacterial activity [53].

Studies have shown that in patients suffering from
wound infection after cesarecan section or hysterec-
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tomy, local use of honey accelerates the healing of
microbial infections, minimal scarring formation,
decreases antibiotic consumption, and hospitaliza-
tion [55]. Lavaf et al. investigated the effect of honey
cream, phenytoin cream and placebo on the severity
of episiotomy pain in 120 nulliparous women. On the
Ist, 7th, and 14th days after delivery, pain intensity
scores did not indicate significant differences be-
tween the three groups, but according to the results,
honey showed stronger wound healing activity than
phenytoin [16]. A randomized controlled trial study
by Nikpour et al. (2019) assessed the effect of hon-
ey cream and curcumin cream on episiotomy wound
healing and pain in 120 women. In this study, honey,
curcumin and placebo creams were applied twice a
day for 10 consecutive days after birth on the episiot-
omy wound. Honey and curcumin creams showed ap-
proximately the same effects on pain severity and epi-
siotomy wound healing [31]. In another study in 2013
by Shirvani et al., mothers were randomly divided into
intervention (honey gel), placebo (gel without honey)
and control (no intervention) groups. The subjects of
the intervention and placebo groups were asked to ap-
ply the gel twice a day for 14 days on the cesarean
wound. The concentration of honey in the gel of the
intervention group was 25%. There was a remarkable
difference between the three groups in terms of pain
intensity on the 7th and 14th days after delivery, and
honey was significantly effective [33].

Heydari et al. (2013) randomly divided the partici-
pants into three intervention (honey), placebo (local
disinfectant) and control (no intervention or placebo)
groups. Although, there was no significant difference
between the groups in the pain intensity and the mean
REEDA score (Redness, Edema, Ecchymosis, Dis-
charge from the wound and Approximation of the per-
ineal tissues) at 10 days after cesarecan section. How-
ever, in the mean REEDA score 40 days after cesarean
section, a statistically significant difference was ob-
served between the honey and control groups, as well
as the placebo and control groups, although there was
no significant difference between the honey and pla-
cebo groups [34].

Also, there are limited and contradictory studies on
the effects of honey and phenytoin in reducing pain re-
sulting from episiotomy and cesarean section wounds
[56,57]. In a study by Nikpour et al., women in the
intervention group received 25% honey gel and the
placebo group received honey-free gel topically twice
a day for 14 days to heal cesarean wounds. The results
showed that honey was notably effective in healing
wounds caused by cesarean section [32].

Honey in Breast

Breast Cancer

Breast cancer in women is the most common malig-
nant tumor and the second most common cause of can-
cer-related death. Various genetic and environmental
factors are involved in this disease [58-60].

In 2017, Aghamohammadi et al. proved that the use
of a mixture of 30 g honey and 4 g cinnamon powder,
three times daily for 1 week in patients with breast
cancer improves most of the criteria related to the
quality of life [35]. In 2020, Darvishi assessed the
effect of propolis consumption (250mg/ twice dai-
ly which started a week prior to chemotherapy) in
women with breast cancer undergoing chemotherapy.
Propolis has shown a decrease in tumor necrosis fac-
tor (TNF)-a, interleukin (IL)-2 and PAB markers and,
as a result, antioxidant and anti-inflammatory proper-
ties in the intervention group compared to the placebo
group [36].

Honey in Nipple Fissure

The breast fissure is a very common skin lesion on
the tip and areola of the breast, which is reported in
80-90% of lactating women. The most common causes
of breast fissures include incorrect breastfeeding and
improper nipple sucking [61]. These nipples are often
infected with bacteria, candida or other microorgan-
isms [62].

Among the effective therapies for nipple fissure is the
use of herbal medicines and complementary medicine.
Firouzabadi et al. evaluated the effects of honey, yar-
row and breast milk on the healing of nipple fissure
in lactating women. The results showed a remarkable
decrease in the severity of nipple fissure in all three
groups and there was no significant difference be-
tween the three groups [17].

Honey in Intrauterine Insemination (1UI)
Intrauterine insemination (IUI) is one of the oldest and
most effective assisted reproductive methods for cou-
ples who have infertility for various reasons [63,64].
In a non-randomized clinical trial, Kavousi et al. di-
vided infertile women into two intervention and con-
trol groups.

Women in both groups received clomiphene or letro-
zole from the 3rd to the 7th day of menstruation and
human menopausal gonadotropin (HMG) on the 6th
7th and 8th days. IUI was performed 36 hours after
HCG injection. In the intervention group, in addition
to the above treatments, natural formulation contain-
ing honey was used from the seventh day of menstrua-
tion until the day before performing [UI. In this study,
the pregnancy rate was higher in the group receiving
the formulation containing honey, but this difference
was not significant [37]. It has also been found that
vaginal use of honey may affect the natural flora of the
vagina and increase sperm motility [65].
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Potential Side Effects

In most of the studies, no side effects were reported
and honey is relatively safe and free of adverse ef-
fects. The application of honey topically may provide
a brief stinging sensation in some patients. But in gen-
eral, it is described as an analgesic, anti-inflammatory
and wound-healing dressing, non-irritating. Although
allergies to honey are rare, pollen or bee protein might
cause allergic reactions in susceptible individuals.
Excessive use of honey could cause tissues dehydra-
tion. Also, using large amounts of honey may raise
blood glucose levels in diabetic patients. Since honey
contains sugar, it should be consumed in moderation.
During production, honey may become contaminat-
ed with pathogens. Although rare, some infants have
contracted botulism after consuming honey orally.
Therefore, it is recommended not to be used honey in
children under 12 months [10,66].

Discussion

Gynecological disorders such as dysmenorrhea, pre-
menstrual syndrome, abortion, menstrual disorders,
infertility and delivery problem are among the most
common reasons for women of reproductive age to
visit health centers [6]. Lack of adequate therapeutic
response with conventional treatments, as well as con-
cerns about side effects of current medicines, encour-
age patients to use natural products and traditional
medicine [67].

This study was designed to review the efficacy of hon-
ey as a natural product in women’s diseases of repro-
ductive age. In this comprehensive review, we found
relevant clinical trials that evaluated the effect of hon-
ey alone and in combination with other ingredients on
women’s diseases such as VVC, cervicitis, delivery
problems, dysmenorrhea, PMS, episiotomy and cesar-
ean section wounds, IUI, and breast disorders (breast
Cancer, nipple fissure).

Honey in these studies was prescribed through oral
and/or topical routes of administration as different
formulations like syrup, capsule, vaginal cream, topi-
cal cream, and gel.

In cases of infection and inflammation like vulvovag-
inal candidiasis and cervicitis, as well as in cases of
the wound like nipple fissure, episiotomy and cesar-
ean section, topical honey was significantly effective
and safe. Also, oral administration of honey in the im-
provement of breast cancer, dysmenorrhea, PMS and
labor problems was well-tolerated by patients without
any notable side effects. Therefore, according to the
findings, oral and topical administration of honey can
be a safe adjuvant treatment for the healing of differ-
ent women’s diseases.

Various trials and in vitro studies have shown the
antibacterial properties of honey on both Gram-pos-
itive and Gram-negative bacteria [68]. Honey inhib-

its the growth of pathogenic strains like Escherichia
coli, Helicobacter pylori, Staphylococcus aureus and
Streptococcus pyogenes. Also, it reduced the growth
of infecting strains in wounds like Acinetobacter bau-
mannii, Proteus spp., Klebsiella pneumonia and Pseu-
domonas aeruginosa [69].

Honey antibacterial activity is due to various factors
such as low pH, high osmotic pressure, low protein
content, as well as production of hydrogen peroxide
by glucose oxidase enzyme, methylglyoxal and defen-
sin-1 (antimicrobial peptide) [70]. In addition, its high
sugar content can be beneficial in inhibiting bacteria
through osmosis [71]. Also, some non-peroxide sub-
stances like flavonoids, phenolic acids, and lysozyme
in honey have a strong antibacterial role [72,73].

One of the activities related to antibacterial properties
is wound healing, which is one of the most studied and
effective uses of honey [74]. Most of the wounds such
as bed sores, burns, diabetic, cracked nipples, fistulas,
amputation, cervical, varicose, traumatic and surgical
wounds or abdominal wall and perineum wounds have
been confirmed to be well treated with honey [10,66].
Honey dressing increases the speed of infection con-
trol, healing process and pain reduction [75]. Honey
has a notable cleansing effect on wounds, stimulation
of tissue regeneration, reduction of inflammation,
edema and scar formation and effective wound de-
bridement [10,55].

Studies have proven the antifungal effect of hon-
ey against various species of Candida, Penicillium,
Aspergillus, Malassezia and Saccharomyces [76].
Its antifungal activity is due to high sugar contents,
methylglyoxal and glucose oxidase [77]. The honey
flavonoid content reduces fungal growth, alters mem-
brane integrity and external morphology and restrains
some cellular processes related to the growth of germ-
tube. Also, studies have shown that honey flavonoids
affect hyphal transmission by reducing the percentage
of cells in G2/M and/or GO/G1 phases [78].

On the other hand, honey affects the growth of pro-
biotic microorganisms. Probiotics modify the balance
of intestinal microflora and stimulate the growth and
activity of beneficial organisms and suppress harmful
bacteria. Studies have shown the potential of honey to
increase the growth of Lactobacillus and Bifidobacte-
rium, mainly attributed to its high content of oligosac-
charides [79].

The anti-inflammatory effect of honey has been
demonstrated in cell culture, animal studies and clin-
ical trials [80]. Honey has been found to remarkably
reduce edema and suppress the expression of pro-in-
flammatory cytokines like TNF-a, NO, iNOs, IL-1,
IL-6, IL-10, PGE2 and COX-2. Honey was also shown
to decrease the translocation of NF-kB to the nucleus
and prevent the destruction of IkBa [81,82]. Phenolic
acids like caffeic acid, gallic acid and ellagic acid, as
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well as flavonoids like quercetin, apigenin, catechins,
galangin and rutin present in honey affect the activity
of pro-inflammatory mediators such as COX-2, iNOs,
MMP-9 and prostaglandins [83].

It is known that honey with different plant origins has
a high antioxidant capacity. These antioxidant proper-
ties can prevent various acute and chronic diseases like
inflammation and cancer [2,84,85]. Phenolic acids and
flavonoids of honey are the main compounds responsi-
ble for its strong antioxidant activity. In addition, ami-
no acids, proteins, sugars, organic acids, and carotenes
in honey also play a role in antioxidant activity [86].
The mechanisms of antioxidant action of honey are re-
lated to the inhibition of free radicals, superoxide rad-
ical action, chelation of metal ions, hydrogen donation
and flavonoid substrate function for hydroxyl [87].
The anticancer impact of honey has been proven in
different studies both from the point of view of pre-
vention and treatment [88]. Honey is effective in vari-
ous stages of cancer, in its initiation, proliferation, and
progression [89]. Several anticancer mechanisms for
honey have been found in various studies, including
induction of apoptosis, cell cycle arrest or antiprolif-
erative activity, antioxidant properties and modulation
of oxidative stress, improvement of inflammation,
modulation of estrogen, antimutagenic, modulation of
insulin, induction of MOMP, inhibition of angiogene-
sis and immunomodulatory effects [84]. Apoptosis is
the process of programmed cell death to remove dam-
aged cells, which plays a significant role in cancer pre-
vention. Also, many common medicines prescribed to
treat cancer induce apoptosis. Researchers have con-
firmed that honey is a good inducer of apoptosis in
various types of cancer cells, especially cancers relat-
ed to women such as breast and cervical cancer [90].
Honey induces apoptosis through its cytotoxic effect,
which is mostly because of decrease in the mitochon-
drial membrane potential and the increase in the ex-
pression of pro-apoptotic proteins like caspase 3 and
9 [91]. It has also been determined that the impact of
honey on breast cancer is due to its role in diminish-
ing tumor growth and grade, estrogenic activity and
its effect on some proteins of inflammatory pathways
[92]. These properties of honey are attributed to the
high tryptophan and phenolic contents (flavonoids and
phenolic acid) [93].

Various animal and human researches on honey have
also shown its anxiolytic, anticonvulsant, sedative
and analgesic effects and it has been proved that these
neuropharmacological effects are mainly related to
the polyphenols present in honey [94]. Analgesic
activities of different types of honey from different
regions have been identified. In studies, participants
who received honey orally had elevated pain thresh-
olds. These antinociceptive effects are most likely me-
diated by opioid receptors [95]. Moreover, it has been

found that honey can decrease the concentration of
prostaglandins of PGE2 and PGF 2a as well as throm-
boxane B2 (TXB2) in the blood; therefore, its con-
sumption can diminish menstrual pain in women [28].
As proved in various studies, honey has significant
antibacterial, antifungal, wound healing, anti-inflam-
matory, antioxidant, anticancer and analgesic effects,
and most of the therapeutic properties of honey re-
ported by clinical studies in women’s diseases such as
VVC, cervicitis, breast cancer, nipple fissure, labor
pain, dysmenorrhea, premenstrual syndrome, episiot-
omy and cesarean wounds are related to these medici-
nal effects (Figure 1). It has also been confirmed that
phenolic compounds such as flavonoids and phenolic
acids are the main active ingredients responsible for
most of the therapeutic properties of honey.

The present review has three main limitations that
should be addressed: (1) Some of the clinical trials
were missing due to exclusion criteria, including those
with their full-texts in languages other than English
and Persian. (2) Animal, cellular and experimental
studies have not been included. (3) The composition
of honey is highly dependent on its plant origin, en-
vironmental conditions, and the type of bee species
involved in honey production. The sources of honey
production are varied in different studies, which has
challenged accurate conclusions and comparisons.
In addition, most of the studies do not mention the
details of the source of honey. The probable differ-
ences in the outcomes of the studies may be linked to
the source of the honey that is not specified in most
studies. However, this study is the first review of
the therapeutic effects of honey on women’s diseases,
and in this research, the possible mechanism of honey
in each of these diseases is also discussed.

Conclusion

Honey has been used for the treatment of various
diseases such as gynecological disorders from an-
cient times. Current study supports the remarkable
impacts of honey and its compounds individually or
in combination with medicinal plants or other natu-
ral products on women’s health with great tolerabili-
ty and insignificant side effects. Studies showed that
the medicinal effects of honey can be mainly due to
its phenolic compounds. However, more studies are
needed to evaluate the specific cellular and molecular
mechanisms of the treatment effects of honey, alone
or as adjuvant therapy.
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