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Abstract

Introduction: Melissa officinalis (lemon balm) is a medicinal herb with several proposed
therapeutic uses. The present paper systematically reviewed relevant evidence regarding the
applications of M. officinalis for obstetrics and gynecological health issues.

Methods: Utilizing a systematic approach, academic electronic databases including PubMed,
Scopus, ProQuest, Web of Science, the Cochrane Library were searched up to September 21,
2022. The Cochrane Risk of Bias Assessment Toolkit was used to assess methodological quality
of included studies. Due to methodological heterogeneity among a small number of retrieved
studies, evidence was pooled utilizing a narrative synthesis.

Results: In total, 15 studies were included. M. officinalis appears to be useful in pain reduction
(childbirth after pain and primary dysmenorrhea), improving premenstrual symptoms, and
postpartum blues. However, no effect was seen on intensity of menstrual bleeding and
effectiveness was mixed in relation to sexual functioning and menopausal-related symptoms.
Due to selection bias in almost all studies, the evidence level of the included studies was
considered as high risk of bias. In most studies no side effects were reported among the
intervention groups. When reported they were minor (e.g., diarrhea, constipation, flatulence,
stomach pain, and sleep disturbance).

Discussion/Conclusions: This intervention might have benefit for gynecological conditions but
it is not strongly supported by the available evidence. Consequently, further studies are needed
with (i) larger sample sizes, (ii) more rigorous methodologies using Melissa officinalis alone to



avoid synergistic or antagonistic effects, (iii) adjustment for potential covariates, (iv) toxicity
assessment to establish optimal doses, and (v) the most effective forms of preparation.

Keywords: Melissa officinalis; lemon balm; obstetrics; premenstrual syndrome; postpartum
pain; sexual dysfunction; dysmenorrhea

1. Introduction

The use of herbal medicinal drugs as natural products has been used all over the world
(Baghbahadorani & Miraj, 2017; Bahmani, Farkhondeh, & Sadighara, 2012; Masoudi, Miraj, &
Rafieian-Kopaei, 2016). In recent years, more attention has been paid to herbal medicine which
some have claimed has better curative effects and fewer adverse reactions (Yuan, Ma, Ye, &
Piao, 2016). Around the world, the number of people who want to use herbal products as an
alternative to prescription drugs is increasing (Abdi, Alimoradi, Roozbeh, Amjadi, & Robatjazi,
2023). Herbal medicines also account for more than $60 billion annually in the global market
(Gunjan et al., 2015). Natural chemical compounds found in herbal medicines appears to fulfill
many individuals’ primary needs in helping them to overcome their illnesses (Baharvand-
Ahmadi et al., 2015; Eddouks, Chattopadhyay, De Feo, & Cho, 2012; Shaygannia, Bahmani,
Zamanzad, & Rafieian-Kopaei, 2016). The use of local medical herbs is also recommended by
the World Health Organization (2019). Traditional Iranian remedies have been passed down
from generation to generation and include the use of Melissa officinalis Lamiaceae or lemon
balm which has been used as an alternative clinical option for a wide variety of medical and
physical problems (e.g., poor sleep, liver functioning, skin problems, stomach aches, menstrual
pain relief, migraine relief, slimming aid, etc.) (Rezaeizadeh, Alizadeh, Naseri, & Shams, 2009;
Shoara et al., 2015). The fact that this plant is used in Iran for women's health problems requires
more research. Studies have investigated the use of herbal medicinal drugs in East Asia, such as
China (Khalid, Hu, Cai, & Hussien, 2009; Watson, Hatcher, & Good, 2019).

Melissa (M.) officinalis, a medicinal plant with five types of perennial herb from the
Lamiaceae (mint) family, is commonly called lemon balm (Sofowora, Ogunbodede, & Onayade,
2013). M. officinalis is an indigenous medical planet in central Asia, Europe and Iran (Gur¢ik,
Dubravska, & Miklovi¢ova, 2005; Jastrzebska-Stojko, Stojko, Rzepecka-Stojko, Kabata-Dzik, &
Stojko, 2013; Miraj, Rafieian-Kopaei, & Kiani, 2017; Rasmussen, 2011). Several therapeutic
uses have been proposed for M. officinalis based on modern pharmacological studies including
antidepressant, antianxiety, antioxidant, antimicrobial, anticancer, antispasmodic, glycemic and
lipidemic control, sedative, and anti-inflammatory (Dastjerdi et al., 2019; Mirabi, Namdari,
Alamolhoda, & Mojab, 2017; Mirghafourvand, Malakouti, Charandabi, Khalili, & Homayi,
2016). Several studies have reported the therapeutic benefits of M. officinalis including pain



reduction, improved sexual functioning, antispasmodic activity, and antioxidant activity
(Dastjerdi et al., 2019; Heydari, Dehghani, Emamghoreishi, & Akbarzadeh, 2019). M. officinalis
is a safe ingredient, and no side effects of its administration have been reported among humans
(Shirazi, Jalalian, Abed, & Ghaemi, 2021). The biological properties of the lemon balm herb can
be accompanied with the existence and combined action of bioactive compounds such as
terpenoids, rosmarinic acid, caffeic acid, and phenolic antioxidants. The variety of these
bioactive molecules makes them an encouraging candidate for the development of nutraceuticals
and cosmeceuticals (Sharifi-Rad, Quispe, Herrera-Bravo, Akram, Abbaass, Semwal, Painuli,
Konovalov, Alfred, & Kumar, 2021).

M. officinalis has been used to alleviate psychological symptoms because its extract is
claimed to mildly inhibits monoamine oxidase and benefit individuals’ mental health (LOpez et
al., 2009). It has been proposed that M. officinalis can act as cholinesterase inhibitor because it
enhances the action of the brain’s acetylcholine synapses. Consequently, it might be useful for
Alzheimer’s disease (Cummings, 2000; Ellis, 2005). M. officinalis extract can increase cell
proliferation and neuroblast discrimination, as well as decrease serum’s corticosterone levels and
gamma-aminobutyric acid (GABA)-T levels (Hassanzadeh et al., 2011; Yoo et al., 2011). The
positive effect of this herbal medicine on depression, anxiety, restlessness, insomnia, and poor
cognition have been reported (Abuhamdah & Chazot, 2008; Gyllenhaal, Merritt, Peterson,
Block, & Gochenour, 2000; Kennedy, Little, & Scholey, 2004; Kennedy, Scholey, Tildesley,
Perry, & Wesnes, 2002). Aromatherapy with extract of M. officinalis is also used in treatment of
migraines, headaches, mood disorder, rheumatic pains, sexual disorders, immune disorders and
menopausal symptoms due to its sedative and antispasmoic effects (Brown & Gerbarg, 2001,
Mirabi et al., 2017; Wheatley, 2005). There is limited (and controversial) evidence concerning
the effectiveness of M. officinalis for improving obstetrics and gynecological health issues.

1.1. Aim of the present study

The present study aimed to evaluate the effectiveness and safety of M. officinalis for
obstetric and gynecological health issues comprising a systematic review to synthesize the
empirical evidence.

2. Methods
2.1. Design and registration

The Preferred Reporting Items for Systematic Reviews and Meta-analyses (PRISMA)
guidelines were used to conduct and report the present study (Puljak et al., 2020). The protocol
of the present study was registered in the international Prospective Register of Systematic
Reviews database PROSPERO (decree code: CRD42022326663) (Alimoradi Z, 2022).

2.2. Study objectives

The study’s key objective was to answer the following questions: (i) What are the therapeutic
applications of M. officinalis for obstetric and gynecological health issues? (ii) Does M.
officinalis have side effects when used for obstetric and gynecological health issues? (iii) What



doses of M. officinalis are used for obstetric and gynecological health issues? and (iv) What is
the application form of M. officinalis for obstetric and gynecological health issues?

2.3. Eligibility criteria

The eligibility criteria were constructed based on PICOS components: women with any
kind of obstetric and gynecological health issues were the selected Population group; M.
officinalis in any form was selected as the Intervention; any kind of control group (e.g., placebo,
other treatments or routine care) was selected the Comparison; the assessment of obstetric and
gynecological physical and mental health issues with valid and reliable psychometric scales was
selected as the Outcome; and trials with any design were selected as the eligible Study design.
No limitation was considered regarding publication time or language.

2.4. Information sources

An extensive systematic search was performed utilizing five academic databases (i.e.,
Scopus, PubMed/MEDLINE, ProQuest, Cochrane, and Web of Science). Because all the studies
were Iranian, a further search was conducted in an Iranian national database called SID
(Scientific Information database). The search used keywords extracted from Medical Subject
Headings from inception to October 21, 2022.

2.5. Search strategy

In the present study, M. officinalis was selected as the intervention. The search syntax
was adopted based on the advanced search guidelines of each abovementioned database. The
two-component  searched  syntax  included population and intervention. The
search terms used were: (Melissas OR “Melissa officinalis” OR “Melissa officinali” OR
(officinalis AND Melissa) OR “lemon balm” OR (balm AND lemon) OR (lemon AND balms)
OR “lemon balms”) AND (women OR woman OR girl* OR female*). The search process was
conducted without filters or language limitations by two researchers independently. The search
strategy for each database is reported in Supplementary Materials 1.

2.6. Study selection

The title and abstract of retrieved potential studies were read. Duplicates and irrelevant
studies were omitted. The full texts of potentially relevant papers were reviewed based on
eligibility criteria.

2.7. Quality assessment

Methodological quality was assessed using the six main domains suggested in Cochrane
Risk of Bias Assessment Toolkit (Puljak et al., 2020). Using this checklist, each included study
was assessed to find risk of performance, selection, detection, reporting, attrition, and other
biases. Four items were assessed as other biases including: (i) how sample size was determined,
(ii) clearly stated eligibility criteria; (iii) the interventions for each group with sufficient essential



details; and (iv) completely defined outcome measures. Details of assessed items in each domain
is provided in Table 1.

2.8. Data extraction and management

For this step, an Excel spreadsheet was designed to extract required information from
included studies. The extracted data included the first author’s name, study region, publication
date, number of participants based on study groups and their mean age, measurement time
points, intervention description, side effects, and main findings. Three steps (study selection,
quality assessment, and data extraction) were carried out independently by two reviewers. Any
disagreements were resolved by discussion.

2.9. Data synthesis

Due to the small number of included papers and their methodological heterogeneity, data
were synthesized utilizing a narrative approach. In a narrative approach, evidence regarding the
study aims were summarized and reported including: (i) the specific type of obstetric and
gynecological health issues; (ii) side effects of M. officinalis for obstetric and gynecological
health issues; (iii) different doses of M. officinalis; and (iv) different form of M. officinalis used
for obstetric and gynecological health issues.

3. Results
3.1. Study selection

The initial literature search retrieved 1,415 papers: PubMed Central (n=93), ProQuest
(n=164), Scopus (n=545), I1SI Web of Knowledge (n=62), and Cochrane Library (n=11), and SID
(n=540) from inception up to the end of September 2022. After excluding duplicate and
irrelevant papers not meeting the eligibility criteria, 15 studies remained in the review. Figure 1
shows the PRISMA flowchart.

3.2. Study characteristics

All 15 studies were conducted in Iran. All studies were single or double blinded except
for two studies (Afshar et al., 2020; Mirghafourvand, Malakouti, Mohammad, Farshbaf, &
Ghanbari, 2016) which were triple blinded. Studies were published between 2013 and 2021. In
total, there were 1362 participants (sample size ranged from 43 to 200 participants) with an age
range of 14 to 54 years. A summary of these studies is provided in Table 1.

3.3. Methodological quality

All studies had detailed explanation on the interventions and placebo. Methodological
quality total scores are provided in Table 1 and details of quality assessment in each domain are
presented in Supplementary Materials 2. All studies had completely defined outcome measures,
randomization process, clearly stated eligibility criteria, and blinding of participants. Due to
selection bias in almost all of the included studies (i.e., not carrying out proper random sequence



generation and allocation concealment), the evidence level of the studies reviewed was
considered to contain a high risk of bias.

3.4. M. officinalis characteristics

Treatment protocol of M. officinalis varied based on the selected outcome and
characteristics of participants. Collectively, the most commonly used therapeutic formulation
were capsules containing M. officinalis essence comprising different doses: 80 mg (Taavoni,
Nazem Ekbatani, & Haghani, 2013), 300 mg (Amin et al., 2018), 330 mg (Mirabi, Alamolhoda,
Yazdkhasti, & Mojab, 2018; Mirabi et al., 2017), 395 mg (Dastjerdi et al., 2019), 600 mg
(Akbarzadeh et al., 2015; Heydari et al., 2019), 500 mg (Beihaghi, Yousefzade, Mazloom,
Modares Gharavi, & Hamedi, 2019; Darvish-Mofrad-Kashani et al., 2018; Mirghafourvand,
Malakouti, Charandabi, et al., 2016; Mirghafourvand, Malakouti, Mohammad, et al., 2016), 1000
mg (Afshar et al., 2020), and 1200 mg (Akbarzadeh et al., 2018). Almost all included studies
used capsules and only one study used a tea bag (Safdari Dehcheshmeh & Parvin, 2016). More
specifically, ten studies used placebo starch capsules (Akbarzadeh et al., 2015, 2018; Afshar et
al., 2020; Darvish-Mofrad-Kashani et al., 2018; Heydari et al., 2019; Mirabi et al., 2017, 2018;
Mirghafourvand, Malakouti, Charandabi, et al., 2016; Mirghafourvand, Malakouti, Mohammad,
et al., 2016; Shirazi et al., 2021), two studies used capsules with 250mg mefenamic acid
(Dastjerdi et al., 2019; Safdari Dehcheshmeh & Parvin, 2016), and two used citalopram capsules
(Amin et al., 2018; Shirazi et al., 2021). One study used a normal tea bag as placebo (Safdari
Dehcheshmeh & Parvin, 2016). Additional treatment components are included in Table 1.

3.5. Treatment outcome assessment

The obstetric and gynecological health problems that were treated therapeutically with M.
officinalis were childbirth after-pain (Dastjerdi et al., 2019), symptoms of premenstrual
syndrome (Akbarzadeh et al., 2015; Heydari et al., 2019; Mirghafourvand, Malakouti,
Charandabi, et al., 2016; Safdari Dehcheshmeh & Parvin, 2016), severity of primary
dysmenorrhea (Mirabi et al., 2017, 2018; Safdari Dehcheshmeh & Parvin, 2016), menstrual
bleeding (Mirabi et al., 2018; Mirghafourvand, Malakouti, Mohammad, et al., 2016), sexual
functioning (Afshar et al., 2020; Akbarzadeh et al., 2018), menopausal related symptoms (Amin
et al., 2018; Shirazi et al., 2021; Taavoni et al., 2013), and postpartum blues (Beihaghi et al.,
2019).

For postpartum after-pain (Shirazi et al., 2021), the analgesic effect of M. officinalis was
investigated in comparison to mefenamic acid. The results showed that M. officinalis had
significantly more pain relief effect compared mefenamic acid. Both groups received capsules
every six hours for 24 hours. Greater pain reduction was found among the M. officinalis group in
the third hour after the first dose.

For symptoms of premenstrual syndrome (Akbarzadeh et al., 2018; Darvish-Mofrad-
Kashani et al., 2018; Heydari et al., 2019; Mirghafourvand, Malakouti, Charandabi, et al., 2016),
the effectiveness of M. officinalis was compared to placebo (capsules containing starch). All



participants were female adolescents at high school or college. The treatment pattern comprised
two capsules containing 600mg M. officinalis administered daily through the menstrual period
for three cycles (Akbarzadeh et al., 2015; Heydari et al., 2019; Safdari Dehcheshmeh & Parvin,
2016), and capsules with 500mg M. officinalis used twice daily for two consecutive menstrual
cycles during the luteal phase (Mirghafourvand, Malakouti, Charandabi, et al., 2016). Total
scores on scales assessing premenstrual psychosocial and physical symptoms all decreased
significantly in the intervention group compared to the placebo (Akbarzadeh et al., 2015, 2018;
Heydari et al., 2019; Mirghafourvand, Malakouti, Charandabi, et al., 2016). Also, improved
quality of life was reported among the experimental group vs. placebo in both physical and
psychological aspects by the end of the second month of intervention (Mirghafourvand,
Malakouti, Charandabi, et al., 2016).

The effectiveness of M. officinalis on severity of primary dysmenorrhea (Mirabi et al.,
2017, 2018; Safdari Dehcheshmeh & Parvin, 2016) was investigated using 330mg of the herb in
form of capsules compared to capsules containing starch (Mirabi et al., 2018; Mirabi et al.,
2017), and a teabag compared to mefenamic acid (Safdari Dehcheshmeh & Parvin, 2016).
Capsules were given three times daily in first three days of menstruation (Mirabi et al., 2017),
and teabags were used every eight hours when menstruation pain started until its alleviation for
three months (Safdari Dehcheshmeh & Parvin, 2016). Severity of pain (Mirabi et al., 2017;
Safdari Dehcheshmeh & Parvin, 2016), and intensity of dysmenorrhea-related systemic
symptoms (Mirabi et al., 2018) was more greatly reduced in the experimental group (p<0.05).
Pain duration (Safdari Dehcheshmeh & Parvin, 2016) was not affected by intervention.

The effectiveness of M. officinalis on menstrual bleeding (Mirabi et al., 2018; Mirghafourvand,
Malakouti, Mohammad, et al., 2016), was investigated using 330 mg (Mirabi et al., 2018) and
500 mg (Mirghafourvand, Malakouti, Mohammad, et al., 2016) of the herb in form of capsule
compared to capsules containing starch. Capsules were either given twice daily in the luteal
phase for two consecutive menstrual cycles (Mirghafourvand, Malakouti, Mohammad, et al.,
2016) or three times daily in first three days of menstruation (Mirabi et al., 2018). This herbal
treatment had no significant effect in decreasing menstrual bleeding (Mirabi et al., 2018;
Mirghafourvand, Malakouti, Mohammad, et al., 2016).

The effectiveness of M. officinalis on sexual functioning was investigated using 500mg capsules
(Darvish-Mofrad-Kashani et al., 2018) and 1000mg capsules (Afshar et al., 2020) compared to
placebo capsules of starch. Two treatment patterns of twice a day for four weeks (Darvish-
Mofrad-Kashani et al., 2018) and one capsule per day for eight weeks (Afshar et al., 2020) were
used (both provided the same dose of 1000mg M. officinalis daily). In the first study, sexual
functioning was significantly improved in the intervention vs. placebo group (Darvish-Mofrad-
Kashani et al., 2018). However, in the second study, sexual functioning of menopausal women
did not improve. Given that the researchers used M. officinalis in combination with some other
herbs including Foeniculum vulgare (Fennel), and Nigella sativa seed powder, the antagonist
effect of this combination might have been responsible for this finding (Afshar et al., 2020).



The effectiveness of M. Officinalis on menopause-related symptoms was investigated among
menopausal women with sleep disorder (Amin et al., 2018; Shirazi et al., 2021; Taavoni et al.,
2013). Oral capsules with different doses of M. officinalis including 80 mg in combination with
valerian (Taavoni et al., 2013) 300 mg in combination with fennel fruits extract and Nigella
sativa powder (Amin et al., 2018), and 500 mg of aqueous extract of M. officinalis (Shirazi et al.,
2021) were used. One study used both placebo and citalopram comparison (Shirazi et al., 2021),
two others had a placebo (Taavoni et al., 2013) and citalopram comparison (Amin et al., 2018).
Two treatment protocols of one capsule (Mirghafourvand, Malakouti, Mohammad, et al., 2016)
and two capsules (Taavoni et al., 2013) every day for eight weeks (Amin et al., 2018; Shirazi et
al., 2021) were administered. Findings were inconsistent. More specifically, one study reported
improved menopausal-related symptoms in M. officinalis group compared with citalopram and
placebo (Shirazi et al., 2021), while no significant difference in the improvement of menopausal
symptoms was reported in the other study for M. officinalis compared to citalopram (Amin et al.,
2018). Sleep disorder was the main menopausal-related symptom assessed after using a
combination of valerian and M. officinalis, and significant improvement compared to placebo
was reported (Taavoni et al., 2013). For postpartum blues (PB) (Beihaghi et al., 2019), the effect
of M. officinalis was investigated in comparison to placebo. Greater PB reduction was found
among the M. officinalis group on the fourteenth day after childbirth.

3.6. Adverse side effects

Eight studies did not report any negative side effects during the intervention and follow-
up period (Afshar et al., 2020; Akbarzadeh et al., 2018; Heydari et al., 2019; Mirabi et al., 2018;
Mirabi et al., 2017; Shirazi et al., 2021; Taavoni et al., 2013; Beihaghi et al., 2019). Five studies
did not report evidence regarding any potential side effects (Akbarzadeh et al., 2015; Amin et al.,
2018; Dastjerdi et al., 2019; Mirghafourvand, Malakouti, Charandabi, et al., 2016; Safdari
Dehcheshmeh & Parvin, 2016). Some side effects were reported in two studies including
stomach pain and flatulence in the placebo group and sleep disturbances among the intervention
group (Mirghafourvand, Malakouti, Mohammad, et al., 2016), and diarrhea and constipation
among both study groups (Darvish-Mofrad-Kashani et al., 2018).

4. Discussion

The present systematic review collated and narratively synthesized available empirical
evidence regarding the therapeutic application of M. officinalis for obstetric and gynecological
health issues. Overall, 15 studies assessed the therapeutic effect of M. officinalis on childbirth
after-pain (Dastjerdi et al., 2019), symptoms of premenstrual syndrome (Akbarzadeh et al., 2015,
2018; Heydari et al., 2019; Mirghafourvand, Malakouti, Charandabi, et al., 2016), severity of
primary dysmenorrhea (Mirabi et al., 2017, 2018; Safdari Dehcheshmeh & Parvin, 2016),
menstrual bleeding (Mirabi et al., 2018; Mirghafourvand, Malakouti, Mohammad, et al., 2016),
sexual functioning (Afshar et al., 2020; Darvish-Mofrad-Kashani et al., 2018), menopausal-
related symptoms (Amin et al., 2018; Shirazi et al., 2021; Taavoni et al., 2013), and postpartum



blues (Beihaghi et al., 2019). The results from included studies showed different effects for
different conditions.

M. officinalis appears to be useful in pain reduction including childbirth after pain (one
study, greater pain reduction with M. officinalis [Dastjerdi et al., 2019]) and primary
dysmenorrhea (three studies, reduced severity of pain and intensity of dysmenorrhea-related
systemic symptoms but not pain duration with M. officinalis [Mirabi et al., 2017, 2018; Safdari
Dehcheshmeh & Parvin, 2016]). Also, improvement of physical and psychological symptoms
and quality of life among participants suffering PMS were reported in four studies (Akbarzadeh
et al., 2015, 2018; Heydari et al., 2019; Mirghafourvand, Malakouti, Charandabi, et al., 2016),
and one additional study reported M. officinalis reduced the occurrence of postpartum blues
(Beihaghi et al., 2019). However, no effect was reported in relation to intensity of menstrual
bleeding (two studies, no significant effect in decreasing amount of menstrual bleeding with M.
officinalis [Mirabi et al., 2017; Mirghafourvand, Malakouti, Mohammad, et al., 2016]).
Moreover, its efficacy was mixed in relation to sexual functioning with two studies reporting
inconsistent results regarding effect of M. officinalis (Afshar et al., 2020; Darvish-Mofrad-
Kashani et al., 2018). Findings were also mixed for menopausal-related symptoms with three
studies reporting inconsistent results regarding the effect of M. officinalis (Amin et al., 2018;
Shirazi et al., 2021; Taavoni et al., 2013). However, considerable selection bias was found in the
studies reviewed.

In some studies, M. officinalis was used in combination with other herbs. These
combinations produced different results. Administration of M. officinalis alone or in combination
with Nepeta Menthoides (N. Menthoides) did not decrease menstrual bleeding among students
with premenstrual syndrome (Mirghafourvand, Malakouti, Mohammad, et al., 2016). Similarly,
the other study which used M. officinalis alone, did not report a significant effect of this herb on
menstrual bleeding (Mirabi et al., 2018). Regarding the effect of M. officinalis on sexual
functioning, two studies with inconsistent results were reported. Improved sexual functioning
was reported when M. officinalis was used alone (Darvish-Mofrad-Kashani et al., 2018), whereas
no improvement was reported in combination with fennel extract, and Nigella sativa powder
(Afshar et al., 2020). This inconsistency was also found in relation to the effect of M. officinalis
on menopause-related symptoms. These symptoms were improved when M. officinalis alone was
administered (Shirazi et al., 2021), but when combined with fennel fruits extract and Nigella
sativa powder, no effect was observed (Amin et al., 2018). In another study, the combination of
M. officinalis with valerian was useful in reducing symptoms of sleep disorder among
menopausal women (Mirghafourvand, Malakouti, Mohammad, et al., 2016). This different
therapeutic effect might be due to the probable synergistic or antagonistic effect of the herbal
combinations (Afshar et al., 2020).

Lemon balm (Melissa officinalis) is a perennial herbaceous plant in the mint family
Lamiaceae and native to south-central Europe, the Mediterranean Basin, Iran, and Central Asia,
but is now naturalized in the Americas and elsewhere (Moradkhani et al., 2010). Lemon balm



plants grow bushy and upright to a maximum height of 100 cm with heart-shaped leaves of 2-8
centimeters. Leaves are long, with a rough, veined surface. They are soft and hairy with
scalloped edges, and have a mild lemon scent. During summer, small white or pale pink flowers
appear (Moradkhani et al., 2010). Different parts of this herb including leaves, aerial parts,
stems, and flowers are used fresh or dried. Leaves are the most useful part of the herb, frequently
used in different countries (Shakeri, Sahebkar, & Javadi, 2016). All included studies in the
present systematic review used herbal leaves to produce the product. The preparation procedure
comprised drying the herbal leaves, ground by electrical grinder, and then the resultant powder
was extracted using alcohol. In the next phase, the resulting extract was removed, its
concentration and alcoholic content were determined, and it was condensed in a rotary vacuum-
drum filter to remove its alcohol. The resulting liquid was poured onto metal trays and dried in
an autoclave. This resulted in a powder containing M. officinalis extract. The dried powder was
poured into empty capsules (Dastjerdi et al., 2019; Mirabi et al., 2017). Oral administration of M.
officinalis is reported to be well tolerated for up to eight weeks in different clinical trials (Cases,
Ibarra, Feuillére, Roller, & Sukkar, 2011; Shakeri et al., 2016).

M. officinalis comprises different chemical components including tannins, alkaloids,
saponins, flavonoids, and phenolic compounds (Abdel-Naime, Fahim, Fouad, & Kamel, 2019)
including rosmarinic acid, ursolic acid, oleanolic acid, caffeic acid, p-coumaric acid, gallic acid,
chlorogenic acid, salicylic acid, ellagic acid, rutin, isoquercitrin, and quercetin (Sharifi-Rad,
Quispe, Herrera-Bravo, Akram, Abbaass, Semwal, Painuli, Konovalov, Alfred, Kumar, et al.,
2021). These bioactive ingredients of lemon balm herb have different biological effects which
might be reason of its effectiveness for different health issues including those related to
obstetrics and gynecology. There are some proposed mechanisms for the effectiveness of M.
officinalis in treating pain (e.g., dysmenorrhea and childbirth after pain). The sedative impact of
M. officinalis is attributed to rosmarinic acid (Allahverdiyev, Duran, Ozguven, & Koltas, 2004).
Rosemarinic acid extracted from the herb’s leaves is an ester of caffeic acid, known as 3,4-
dihydroxyphenyl lactic acid (Wang, Provan, & Helliwell, 2004).

In addition, another possible mechanism for the analgesic effect of this plant may be
related to its antispasmodic and antioxidant effect. Antioxidants inhibit the function of
lipoxygenase and cyclooxygenase, therefore inhibiting prostaglandins’ production (Kalvandi,
Alimohammadi, Pashmakian, & Rajabi, 2014). Moreover, it appears that M. officinalis exerts its
analgesic effect through the cholinergic system and nitric oxide pathway. Cholinergic, nitric
oxide and glutaminergic systems are involved in the analgesic effect of M. officinalis, and
the opioid system is not implicated. Oxidative stress may also be involved in the pathogenesis of
pain. Different antioxidants can reduce both pain and neuropathic pain. It may be that the
antioxidant properties of M. officinalis are effective in their analgesic effect (Rastegarian et al.,
2020). Increased production of prostaglandins is one of the causes of dysmenorrhea and
postpartum pain (Barcikowska, Rajkowska-Labon, Grzybowska, Hansdorfer-Korzon, & Zorena,
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2020; Ferries-Rowe, Corey, & Archer, 2020) that M. officinalis can help to eliminate with these
two mechanisms.

The other obstetric health issue examined in the included studies was premenstrual
syndrome, a prevalent menstrual-related problem of childbearing age women (Kroll & Rapkin,
2006). This syndrome comprises recurrent physical, mentally bothersome and/or behavioral
changes which are experienced during the week before commencement of menstrual hemorrhage
(Ussher & Perz, 2013). Fatigue, irritability, depression, anxiety, anger, feeling out of control,
greater or lesser appetite, confusion, sleep problems, breast bloating and tenderness, are most
prevalent symptoms of this syndrome (Eissa, 2010; Karout, Hawai, & Altuwaijri, 2012; Surana
et al., 2020). While the main cause of this syndrome is not well known, it is proposed that
serotonin level plays a role. It has been proposed that the reduction of serotonin might cause
related psychological complaints (Charles, 2001). Serotonin contributes in controlling
psychological symptoms including sleep, sexual behavior, mood, aggression, pain, and appetite
(Young, 2007). Also, dopamine level might be another probable mechanism related to
premenstrual symptoms, because increased levels improve the symptoms (Halbreich et al.,
2006).

It has also been proposed that M. officinalis can increase the level of both dopamine and
serotonin in the brain, and leads to an alleviation of premenstrual-related symptoms (Cases et al.,
2011). The other related mechanism is role of M. Officinalis in increasing the transmission of
GABA via affecting its receptor. This increased transmission is due to some of the main
constituents of M. officinalis including rosmarinic acid, B-caryophyllene oxide, linalool, tannins,
phenolic acid, geraniol, and caffeic acid (Cases et al., 2011). Increased transmission of GABA
alleviates insomnia, anxiety, and its associated symptoms (Cases et al., 2011). Therefore, M.
officinalis might have positive effect on psychological symptoms related to premenstrual
symptoms (Lo6pez et al., 2009; Taiwo et al., 2012).

Sexual dysfunction, the other obstetric health issue examined in the included studies, is
prevalent ‘and a multifactorial problem. Sexual dysfunction occurs due to physical,
psychological, and social factors (Basson et al., 2000). Sexual dysfunction is the experience of
disorder during each phase of the sexual activity cycle including desire, arousal, and orgasm
(Niles, Lebeau, Liao, Glenn, & Craske, 2012). M. officinalis can improve an individual’s sexual
function through its effect in increasing level of norepinephrine (Blumenthal, Goldberg, &
Brinckmann, 2000), dopamine (Berek, 2019; Danforth, 2008), and acetylcholine (Alijaniha et al.,
2015; Berek, 2019) as well as having a sedative effect (references missing). By increasing
norepinephrine, psychological mood disorders such as anxiety related to sexual functioning are
alleviated (Blumenthal et al., 2000). When dopamine is increased, an individual’s sexual desire
and subjective arousal improve and lead to experiencing more pleasant sexual functioning
(Berek, 2019; Danforth, 2008). By releasing acetylcholine, physical changes during sexual
arousal are facilitated (Alijaniha et al., 2015; Berek, 2019). Its sedative effect via the opioid
system can alleviate dyspareunia (Chavan, More, Mulgund, Saxena, & Sontakke, 2007; Darvish-



Mofrad-Kashani et al., 2018; Kalvandi et al., 2014; Wang et al., 2004). Consequently, M.
officinalis appears to affect sexual functioning via different mechanisms.

Postpartum blues, the other obstetric health issue examined in the present review, is a
typical and multifactorial problem. M. officinalis can extensively reduce anxiety and depression
and enhance sleep quality (Chehroudi et al., 2017). Ernst et al. (2007) claimed that M. officinalis
influences GABA receptors and might be useful in treating mild to moderate anxiety and mood
disorders.

4.1. Limitations

Although the present study had a systematic review approach with a comprehensive
search in academic databases to gather and integrate the available evidence on the effectiveness
of M. officinalis for obstetric health issues, there are several limitations regarding both the
studies reviewed and the systematic review itself.

Limitations of the studies reviewed. There were few studies which investigated the
mechanisms of this medicinal herb. In addition, despite most studies showing effective results of
using M. officinalis in selected outcomes, there were significant differences in dosage and study
protocols without examining other probable covariates such as psychological status or blood
factors. In addition, in almost all studies, the consequences were evaluated using self-report and
therefore there were very few objective evaluations of the outcome measures. In most cases, the
outcomes were evaluated in the short-term. Therefore, the long-term effect of M. officinalis is
not clear. Due to the significant differences in the selected outcomes and its measurement and
different treatment protocols in included studies, it was not possible to combine the data and
carry out a meta-analysis.

Limitations of the systematic review. The present study attempted to conduct a systematic
search in the main academic databases with no language limitation. Because all the included
studies were lranian, other Iranian national databases were searched. However, there was a
limitation that other non-English databases especially Asian ones (where this herb is abundant)
were not searched and which may have provided additional studies. Moreover, given the high
risk of bias found in the studies reviewed, meta-analysis was not possible.

5. Conclusion

The present systematic review aimed to answer the following questions: (i) What are the
therapeutic applications of M. officinalis for obstetric and gynecological health issues? (ii) Does
M. officinalis have side effects when used for obstetric and gynecological health issues? (iii)
What doses of M. officinalis are used for obstetric and gynecological health issues? and (iv)
What is the application form of M. officinalis for obstetric and gynecological health issues? In
response to the first research question, the pooled evidence suggests that M. officinalis has been
used for obstetric and gynecological health issues including reducing childbirth after-pain,
reducing symptoms of premenstrual syndrome, reducing the severity of primary dysmenorrhea,
and reducing postpartum blues. No effect was reported regarding menstrual bleeding, and there



were inconsistent results regarding sexual functioning, and menopausal-related symptoms. Based
on the empirical data, M. officinalis can be used in therapeutic applications for obstetric health
issues due to its potential antidepressant, antianxiety, anti-nociceptive, anti-inflammatory and
spasmolytic properties. In relation to the second question, M. officinalis has very few side
effects. In relation to the third question, different doses of M. officinalis have been used in
therapeutic interventions (from 160 mg to 1580 mg total daily dose). In relation to the final
question, different applications were used including oral capsules and teabags.

Consequently, the use of M. officinalis might be useful for some obstetrics and
gynecological situations. However, it is not strongly supported by the available evidence due to
considerable selection bias within the studies reviewed. Further studies with larger sample sizes,
more rigorous methodologies, using M. officinalis alone to avoid a synergistic or antagonistic
effect, and adjustment for potential covariates are needed to establish more conclusive findings
regarding the therapeutic efficacy of M. officinalis. Moreover, toxicity studies and clinical trials
are needed to establish optimal doses of M. officinalis along with studies to establish the most
effective forms of preparation.
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Highlights

o Melissa officinalis is a medicinal herb with several proposed therapeutic uses.

e The present paper systematically reviewed relevant evidence regarding the applications of M.
officinalis (lemon balm) for obstetrics and gynecological health issues.

e M. officinalis had been used on different obstetrics and gynecological health issues including
childbirth after-pain, symptoms of premenstrual syndrome, severity of primary dysmenorrhea,
menstrual bleeding , sexual function, and menopausal-related symptoms

e The results from included studies showed different effects for different health issues.

e M. officinalis appears to be useful in pain reduction (childbirth after pain and primary
dysmenorrhea), and improving premenstrual symptoms. However, no effect was seen on
intensity of menstrual bleeding and its’ effectiveness was mixed in relation to sexual function
and menopausal-related symptoms.





