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thousands of years ago, headed by traditional Chinese
medicine, has now faced with the attention of people in
the world and researchers (16, 17). Ginseng is one of the
globally well-known plants of Chinese herbal medicine
(18) and is considered to be an adaptogen (adaptogenic).
It is also one of the multi-potential plants that increases
body resistance to internal and external stress (19) and
can be used to produce plant-based multi-target drug
approach (20, 21).
Panax has long been used as a medication and food
complement in Asian countries. It is one of the most
important adaptogens and general tonic that is broadly
consumed in preparing traditional Chinese medicine
and a component of western herbal remedy. There are
several classifications of ginseng: one of them is based
on geographical distribution such as Panax ginseng
C. A Meyer (Korean ginseng), Panax quinquefolius
(American ginseng), Panax notoginseng (Chinese or
Sanchi ginseng) (22), Panax japonicus (Japanese ginseng),
and other botanical species, although commonly called
Siberian ginseng (Eleutherococcus senticosus) (23) and
Indian ginseng (Withania somnifera is well- known
as Ashwagandha) (24), are not truly ginseng, but are
scientifically compared with each other. These are
confusing in the literature. Other classifications are red,
white, and row or fresh ginseng which is related to the
processing methods and age of harvested ginseng. Among
these, Korean Panax ginseng is the most effective species
because it contains more types and high concentration
of ginsenosides and other beneficial compounds. Panax
ginseng belongs to the Araliaceae family which is a
perennial neutral shadow-friend plant with dentate leaves
and a light-brown fleshy root having a human-like figure.
Besides, its native area is the remote regions of East Asia
and North America but it is cultivated in East Asia, Russia,
and Germany for exportation and production of the
herbal medicine (25-27).
Panax consists of various active components that exist
in all parts of the herb such as triterpene glycosides
or saponins which are commonly called ginsenosides,
proteins, amino acids, phenols, alkaloids, polypeptides,
and vitamins B1 and B2. To date, a variety of 43 different
ginsenosides are known. The ginsenoside is categorized
into three types, based upon its arrangement and the
amount of sugar debris (e.g., glucose, rhamnose, arabinose,
& xylose) including Protopanaxadiol (Rb1, Rb2, Rc, &
Rd), Protopanaxatriol (Re, Rf, Rg1, & Rg2), and oleanane
(Ro) (28).
Nevertheless, the action mechanisms of ginsenosides,
namely, the active components that play a critical role in
the therapeutic impact of ginseng, are still unidentified.
Possible action mechanisms of ginseng that can be effective
in improving the FSD include various pathways. First,
enhancing the stimulation of nitric oxide production from
endothelial cells, which is by relaxing the smooth muscle
of the corpus cavernosum resulting in the clitoral erection

(29,30). Next, improving blood circulation, enhancing
the vasomotor tone, and having potential benefits in
improving cardiovascular risk factors (31,32) including
hypertension, hyperglycemia, and hyperlipidemia. These
risk factors are the underlying elements of the FSD as well.
In addition, ginseng has been known as a natural sexual
enhancer (33). This feature may result from an increase in
physical energy due to the ginseng anti-fatigue effect (34).
Menopause, midlife crisis, and aging are the concepts
that affect women’s sexuality and, consequently, their
quality of life. Because sexual dysfunction is rooted in
several factors, treatment with common single-target
drugs should not be satisfactory (14). The reason for this
choice is its multi-target and multi-purpose property (35).
Various therapeutic effects of ginseng in conditions like
the quality of life (36), Alzheimer’s disease (37), common
cold (38), diabetes mellitus (39), hypertension (40) and
cardiovascular disease (31), anti-fatigue effect (34), and
erectile dysfunction (41) were evaluated in different
studies.
Although several systematic reviews have been
implemented regarding the impact of ginseng on sexual
function of men to date (41-43), to the best knowledge of
the authors, such investigation has not been conducted on
women in particular. As a result, a systematic review and a
meta-analysis was conducted to assess the ginseng’s effect
on the sexual function of menopausal women.
Materials and Methods
Inclusion and Exclusion Criteria
The study researchers systematically reviewed the
randomized clinical trials (RCTs) which were published in
English and were conducted on women who were married,
had a fixed heterosexual partner or at least one sexual
intercourse per month, were affected by sexual dysfunction
based on various sexual function questionnaires, and were
in pre- and post-menopausal period.
All the studies assessing the sexual function as a primary
or secondary outcome and also trials evaluating the quality
of life and health status were systematically investigated.
Besides, sexual function was among the secondary
outcomes or sub-domains of various questionnaires.
Since Ashwagandha is popular as Indian ginseng (24) and
is often compared to ginseng in the scientific literature
(44), the trials related to this plant that was consistent
with the goal of the current study were included in this
systematic review as well (45). In addition, it is stated that
women suffer from different chronic diseases around
the menopause. Uncontrolled chronic diseases such as
hypertension, diabetes, and other diseases were among
the exclusion criteria. In this study, sexual function was
compared between the intervention (consuming ginseng)
and control (consuming placebo) groups.
Search Strategy and Procedure Selection
The scholars of this study searched a variety of databases
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including Cochrane Library, MEDLINE, Web of Science,
Embase, Scopus, ProQuest, Google Scholar, and Persian
databases (e.g., Magiran, SID, & Barakat) without a time
limitation until late May 2018. The search was conducted
using the following keywords:
Postmenopaus*[MESH],
Perimenopaus*[Mesh],
-Menpaus*[Mesh], Ginseng [Mesh], (red ginseng,
American ginseng, Siberian ginseng, or Indian ginseng),
Panax ginseng or Panax quinquefolius, sexuality [Mesh],
Sexual function [Mesh], quality of life [Mesh], women
health [Mesh], and sexual activity [Mesh].
Journals related to complementary and alternative
medicines (therapy) and Journal of Ginseng Research
(JGR) were also searched manually. In addition, clinical
trial registries like IRCT and EU-CTR were explored to
find the unpublished studies. There were 2 studies in the
IRCT that were sampling. The researchers reviewed the
list of trial references and the related studies were found
for inclusion in the review study. Accordingly, one study
was extracted. The search strategy was modified based
on each of the databases. The data were presented in a
PRISMA chart (Figure 1). All the RCTs that compared the
effect of any kind of ginseng on women’s sexual function
with placebo were included in the study. Conversely, those
RCTs that made ginseng as a part of the herbal compound
were excluded from this study (46). In addition, the
abstracts of non-English articles which were published in
English were among the inclusion criteria.
Quality Assessment and Data Extraction
The authors collected data from the extracted papers

Identification

PRISMA 2009 Flow Diagram

Records identified through
database searching
(n =440)

according to the predetermined criteria, which are
presented in Table 1. The Cochrane Collaboration tool
was used to determine the quality of risk of bias in the
included articles (47) in 6 domains, that is, allocation
sequences, allocation concealment, bindings, incomplete
outcomes, and selected reports. As shown in Table 2, each
domain was evaluated in low, high, and unclear risk of the
bias. Both authors independently identified the RCTs risk
of bias and, in case of disagreement, the final judgment was
made with the help of a third person who was specialized
in this field. In the following section, the risk of bias for
five included studies is mentioned.
Selection bias in all the studies was the low risk that
resulted from the sufficient information in the type of
randomization, n = 5 (45,48-51). Unclear selection bias
was identified as a result of the limitation in the formation
of allocation concealment methods (n = 5) (45,48-51).
Blinding of personnel, participants, and outcome assessor
(low performance bias, n = 5) (45,48-51), incomplete
outcome data (low attrition bias, n = 2 (45,51) and high
attrition bias, n = 3 (48-50)) and low reporting bias (both
primary and secondary outcomes were reported n = 5)
were the other criteria for assessing the risk of bias in the
included studies. Review Manager (RevMan) software,
version 5.3 was used to draw the risk of bias graph and
summary (Figures 2 and 3).
Statistical Method
The RevMan software, version 5.3 was employed for
data analysis. All the studies reported sexual function as
quantitative variables, thus mean and standard deviation

Additional records identified
through other sources
(n =20)

Eligibility

Screening

Records after duplicates removed
(n =329)

Records screened
(n =329)

Records excluded
(n = )

Full-text articles assessed
for eligibility
(n =28)

Full-text articles excluded
after reading title and
abstract (301)
• Not an RCT (n=128)
• Not in English (n=35)
• Not ginseng (n=59)
• Review (n=24)
• Animal studies (n=15)
• Duplicated study
(n=10)
• Combination Panax
ginseng products
(n=30)

Included

Studies included in
qualitative synthesis
(n =5)

Studies included in
quantitative synthesis
(meta-analysis)
(n =5 )

Figure 1. PRISMA Flow Diagram.
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Table 1. Characteristics of the Included Studies

Study
Design

Sample Size
Conditions

Age
range

Intervention

Dose (mg/d)

Oh et al
(48)

Crossover,
DB

32 Menopausal
women who had
not menstruated
naturally for at least
1 year

40-60

KRG

3000

Chung et al
(49)

Crossover
DB

41 Premenopausal
women who had
FSFI<26.5 in the
initial evaluation

31-51

KRG

Kim et al
(50)

Crossover,
DB

24 married women
with FSFI <25

30-45

Author

Dongre et al Parallel
(45)
DB

Wiklund
et al (51)

Parallel
DB

50 women who had
baseline total scores
21-50
of FSFI <25 or FSDS
<11
384 postmenopausal
women (who had
not menstruated
naturally for at
45–65
least 6 months and
had hot flashes in
at least 3 of the
previous 7 days)

Treatment
Duration
(wk)

Main Outcome
Measures

Adverse Event

8

1)FSFI
2) GAQ

Two cases of vaginal
bleeding in KRG
treatment group

3000

8

FSFI

A mild gastric
discomfort after KRG
intake

Red Ginseng

6000 mg
daily

6

1) FSFI
2) SF-36

Indian
Ginseng

300 mg twice
per day

8

Ginseng
(Ginsana)

200 mg/d
effective
compound:
G115

16

There was no
significant adverse
event related to red
ginseng.

1) FSFI
2) FSDS

No adverse effects of
therapy were observed
in the drug group.

1) WHQ
2) PGWBI

181 women reported
but no significant
difference between
the 2 groups: Influenza
or cold (45); a
eadache and migraine
(18); diarrhea and
gastrointestinal (40)

DB: Double-blinded; FSFI: Female Sexual Function Index; KRG: Korean red Ginseng; GAQ: Global assessment questionnaire; SF-36: 36-item short form
health survey; WHQ: Women’s health questionnaire; FSDS: Female sexual distress scale; PGWBI: Psychological general well-being index.

(SD) were extracted from each of the papers. One study
used a different tool to evaluate sexual function (51),
therefore, standardized mean difference (SMD) was
reported instead of the MDs (44). Besides, heterogeneity
was evaluated using I squared (I2) and due to the high
heterogeneity of the studies, the random effect was
reported instead of the fixed effect.
Results
Selection and Characteristics of the Included Studies
Overall, 460 papers were found in the databases out
of which 131 of them were omitted because they were
repetitive. Besides, the remaining papers were screened by
reviewing either their titles and abstracts (301 papers) or
their full texts (23 papers). Reviewing the articles it was
revealed that 128 studies were not clinical trials and 45 had
not assessed the intervention of our interest. Finally, five
articles were selected (Figure 1). Two trials had a parallel
design (45,51) while three studies used a crossover design
(48-50). Participants in all the included studies were
assigned into two groups. The control group consumed
placebo in all the studies. Sample size ranged from 24 to
384 participants. Doses of the consumed ginseng in the
included studies varied between 200 and 6000 mg daily.
High and low doses contained dried ginseng root powder
and effective compounds, respectively. The studies
belonged to different contexts including Korea (48-50),

Sweden (51), and India (45).
In one of the trials, an improvement of sexual function
was reported in postmenopausal women by Korean red
ginseng (KRG). However, no statistically significant
differences were observed compared with the placebo
group (49). In another study, although the total score
of the female sexual function index (FSFI) in the KRG
group slightly raised, these changes were not noticeable
in comparison with the placebo group (48). In another
Korean RCT with a crossover design, the group that
first was a placebo and then received ginseng had a
progressive improvement in sexual function compared
to all the participants (50). Interventions with Ginsana
in postmenopausal women did not significantly change
the Women Health Questionnaire (WHQ) sexual domain
(51). An interventional analysis of Indian ginseng
indicated that the intervention group had a statistically
considerable score of sexual function compared to the
placebo group (45).
All the RCTs evaluated the side events, but they
were reported only in 3 RCTs (48,49,51). In one of the
RCTs, 2 cases of vaginal bleeding (48) and in another
one, a digestive discomfort (49) were reported in the
ginseng group, which were likely to be associated with
the ginseng. Moreover, in another study, the number of
reported adverse events was high (51). In addition, the
most commonly reported side events were influenza or
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Table 2. Risk of Bias in the Included Studies
Author's
Judgment

Support for Judgment

Random sequence generation

Low risk

The method of random permuted blocks was used to randomly allocate women to either the
KRG first or placebo first treatment group.

Allocation concealment

Unclear risk

No specific information was given regarding allocation concealment.

Blinding of personnel

Low risk

All the participants, investigators, pharmacists, and study personnel were blinded to the
treatment allocation.

Blinding of participant

Low risk

A placebo was made in capsule form containing starch to mimic the KRG capsule and the
capsules were identical in appearance with similar taste and flavor.

Blinding of outcome assessment

Low risk

The study was a randomized, double-blind, placebo-controlled cross-over study

Incomplete outcome data

High risk

4 dropped out during the study because of a lack of subjective improvement. After
completion of the trial, four subjects (one from the KRG first group and three from the
placebo-first group) were excluded from the analysis because of an absence of intercourse
attempts during the trial.

Selective reporting

Low risk

Not suspected.

Random sequence generation

Low risk

The participants were randomly divided into two groups.

Allocation concealment

Unclear risk

No specific information was provided regarding the allocation concealment.

Blinding of personnel

Low risk

This study was double-blinded that all the subjects, investigators, pharmacists, and study
staff did not know in which group the subjects were enrolled.

Blinding of participant

Low risk

A placebo capsule contains starch to mimic the KRG capsule. The flavor and the appearance
of the two capsules were identical.

Blinding of outcome assessment

Low risk

The study was a randomized, double-blind, cross-over study.

Incomplete outcome data

High risk

Of a total of 41 subjects, 9 of them were excluded. One subject wanted to quit due to the
side effect (gastric discomfort) and 8 subjects dropped out during the study because of a lack
of subjective improvement.

Selective reporting

Low risk

Not suspected.

Random sequence generation

Low risk

A randomized study.

Allocation concealment

Unclear risk

No specific information was provided regarding the allocation concealment.

Blinding of personnel

Low risk

Double-blind.

Blinding of participant

Low risk

Double-blind.

Blinding of outcome assessment

Low risk

Double-blind.

Incomplete outcome data

Low risk

Few and balanced dropout (Overall, 23 out of 24 participants completed the study).

Selective reporting

Low risk

Not suspected.

First Author (y) (Reference)
Oh et al (2010) (45)

Chung et al. (2015) [42]

Kim et al. (2009) [43]

Dongre et al. (2015) [39]
Fifty female subjects were randomly assigned either to the ginseng-treated group (Group A;
𝑛 = 25) or to the placebo-treated group (Group B; 𝑛 = 25) in a randomized fashion.

Random sequence generation

Low risk

Allocation concealment

Unclear risk

Blinding of personnel

Low risk

Blinding of participant

Low risk

They provided the extract and the placebo powder to a local laboratory which then put
these into hard gelatin capsules of identical size, shape, color, and texture.

Blinding of outcome assessment

Low risk

Double-blind.

Incomplete outcome data

Low risk

None of the 50 enrolled women was withdrawn from the study for any reason.

Selective reporting

Low risk

Not suspected.

No specific information was given regarding the allocation concealment.
Double-blind.

Wiklund et al. (1999) [44]
Random sequence generation
Allocation concealment
Blinding of personnel
Blinding of participant
Blinding of outcome assessment

Low risk
Unclear risk
Low risk
Low risk
Low risk

Incomplete outcome data

Low risk

Selective reporting

Low risk

128

A randomized, multicenter, double-blind, parallel group study.
No specific information was given regarding the allocation concealment.
Double-blind.
Double-blind.
Double-blind.
The questionnaires were completed by 193 women treated with ginseng while 191 of them
were treated with placebo (N = 384 participants).
Not suspected.
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Figure 2. Risk of bias graph.
Figure 2. Risk of bias graph.

Figure 2. Risk of Bias Graph.

Figure 3. Risk of bias summary.

Figure
Riskofofbias
biassummary.
summary.
Figure
3. 3.
Risk

common cold (n = 45), headache and migraine (n = 18),
and also diarrhea and gastrointestinal (n = 40) (Table 1).
24

Effects of Ginseng (Meta-Analysis Results)
The meta-analysis of the five included studies (with 531
participants) did not approve a significant effect of ginseng
on menopausal women’s sexual function compared to
the placebo group [SMD = 0.26; 95% CI: -0.26 to 0.76].
However, there was a considerable heterogeneity among
the studies (I2 = 81%; P < 0.0001) (Figure 4).

Discussion
This present review summarized and evaluated
information about the efficacy and safety of ginseng on
FSD. As stated by the authors, it is the first meta-analysis
to be conducted so far. Totally, the number of performed
or published RCTs about the impact of ginseng on the FSD
is limited. Probably, since most of the RCTs on ginseng
were implemented in Korea while not being included in
systematic reviews because they were not published in
English. To solve this important issue, a trial including

an abstract (in English) and the entire text of the article
(in Korean) was included in the present systematic review
(50). Based on the findings, it was revealed that the final
result of the meta-analysis did not support the ginseng
effect on female sexual function. However, since the
number of RCTs included and their sample size was not
sufficient, it was not logical to draw a final result about the
impact of ginseng on female sexual function.
Although all the studies were randomized and doubleblinded, only one of them mentioned the method of
randomization, but none of them pointed allocation
concealment. One of the problems that threaten such
studies is performance bias and that the therapeutic effects
of these studies may be over-expressed.
Furthermore, the type of ginseng, the availability,
and the content of its active constituent ginsenosides at
the preparation time may affect its therapeutic effects.
24However, the exact optimal dose of ginseng is still unclear.
As previously mentioned, the doses used in the included
studies ranged from 200 to 6000 mg. Two studies used an
effective compound of 200-300 mg (45,51) while three
other studies used dried plant powder (48-50).
Adverse events reported on ginseng were low or either
mild or possibly were not related to the effects of ginseng.
They were probably dependent on the type of ginseng.
In the included studies, 2 cases of vaginal bleeding (48)
that may be related to the anticoagulant effects of ginseng
and one case with digestive discomfort were reported in
the ginseng group (49). In one of the RCTs, nearly half
of the participants reported the side events (51), however,
there was no statistically significant difference between
the groups in terms of adverse events and most reported
cases, for example, influenza and common cold were not
associated with the ginseng (Table 1).
All of the included studies used a valid and specific
questionnaire known as FSI to assess sexual function,
except for a study that used one of the WHQ domains
for sexual function evaluation (51), which may not have
sufficient sensitivity to detect the changes in sexual
function.
In this regard, the last two systematic reviews that were
published in 2013 and 2016 summarized and evaluated
the effects of ginseng on different outcome variables
such as menopausal symptoms, sexual function, quality
of life, endometrial thickness, hormonal and antioxidant
enzymes level, and adverse events. Among these variables,
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Figure. 4. Meta-Analysis of Ginseng Interventions for Improving Sexual Function.

sexual function was assessed only in two studies (52, 53).
Since ginseng is identified as a natural antioxidant in lab
and animal researches (54), several studies examined the
antioxidant effects of different types of ginseng on human
or animals. However, based on the present systematic
search, all the studies compared ginseng with placebo but
none of them compared ginseng with other antioxidants
(55-58). To the best knowledge of the researchers, most
of the trials were conducted on men’s sexual and erectile
dysfunction (41-43). Other RCTs used a combination
of ginseng with other herbs, minerals, and vitamins to
evaluate sexuality in other stages of a women’s life (46,59).
Besides, some other trials were conducted on cancer
survivors (60), the results of which cannot be expanded in
the present systematic review.
Another comprehensive systematic review was
conducted on randomized clinical trials that considered
the beneficial effects of Panax ginseng on different
medical conditions or on healthy participants. In
addition, the related articles that met the inclusion criteria
also examined physical and psychomotor performance,
cardiovascular system, metabolism of glucose, respiratory
system, menopausal symptoms, sexual function, immune
system, life and mood quality, antioxidant effects,
malignancy (anti-fatigue effects), and dry mouth. The
results of the current review indicted considerable evidence
for moderating glucose metabolism and promoting the
immune system. Interpretation of other examinations was
unreasonable due to restricted evidence (61). The result of
a systematic review regarding the impact of ginseng on the
quality of life showed a slight improvement in the quality
of life in every included study. However, there was no
conclusive evidence regarding the effect of supplemented
ginseng and ginseng alone (36).
In addition to the above-mentioned studies, Jiae et al
performed a systematic review of the Korean literature
about the effect of ginseng on a broad range of medical
conditions and healthy participants. The results confirmed
the impact of ginseng on a variety of medical conditions.
Nonetheless, the aim of this study was to facilitate access
130

for other investigators (43). Overall, all the mentioned
systematic reviews suggested further RCTs in order to
obtain a definite conclusion.
Limitations of the Study
Although the researchers of this study tried their best to
extract all the relevant RCTs, due to some restrictions
especially the language constraint, they could not be
sure that all the RCTs were included in this review study.
Besides, it is worth mentioning that there were major
sources of selective publishing and reporting bias and
several RCTs remained unpublished with inconsistent
and statistically insignificant results and thus lack of those
resources may have changed the final result of this review.
In addition, it is worth noting that most RCTs on
ginseng were conducted in Korea or sponsored by various
pharmaceutical companies. In this review study, four
RCTs were financially supported by Pharmaton (51),
Ixoreal Biomed (45), Korea Ginseng Corporation (49)
and KT and G (48). Such studies cannot be generalized to
other countries and are potentially subject to bias.
Moreover, major constraints in this study are related
to the methodological quality less than the optimal level
and the non-compliance with the consolidated standards
of reporting trials (CONSORT) guidelines in terms of
randomization, blinding of the outcome assessor, and
allocation concealment in some of the RCTs, which
resulted in a moderate risk of bias in the present systematic
review and all these issues might have had an effect on the
conclusion of this systematic review.
Meanwhile, the trials which will be performed in the
future should comply with the standards accepted for the
trials methodology and CONSORT guidelines to minimize
the risk of bias. In order to identify the adverse events
and side effects of different types of ginseng especially
long-term use and the optimal dosage and frequency of
consumption, strict investigations on different types of
ginseng should be conducted to evaluate its efficacy and
safety for the common use of ginseng as a natural sexual
enhancer in different countries.
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Conclusions
Ultimately, the general meta-analysis did not confirm
the ginseng role in improving the female sexual function
and the evidence on ginseng as a therapeutic agent for
women with sexual dysfunction is restricted. Therefore,
drawing a definite conclusion can be unreasonable. As a
result, similar studies focusing on the role of ginseng as
a therapeutic agent in resolving the sexual dysfunction of
the women are subject to further investigation.
Conflict of Interests
Authors declare that they have no conflict of interests.
Ethical Issues
Not applicable.
Financial Support
The authors received no specific source of funding for this
work.
References
1.

Banks J. The “age” of opportunity: European efforts seek to
address the challenges of an aging population and also create
opportunities for economic growth and innovation. IEEE
Pulse. 2017;8(2):12-15. doi: 10.1109/mpul.2017.2649038.
2. Nazarpour S, Simbar M, Ramezani Tehrani F, Alavi Majd
H. Relationship between Sexual Function and Quality of
Life in Post-menopausal Women. J Mazandaran Univ Med
Sci. 2016;26(143):90-98.
3. Tekkalaki B. Aging and Sexuality. Handbook of Research
on Geriatric Health, Treatment, and Care. IGI Global;
2018:430-447.
4. Lusti-Narasimhan M, Beard JR. Sexual health in older
women. Bull World Health Organ. 2013;91(9):707-709.
doi:10.2471/blt.13.119230
5. Ambler DR, Bieber EJ, Diamond MP. Sexual function in
elderly women: a review of current literature. Rev Obstet
Gynecol. 2012;5(1):16-27.
6. Dennerstein L, Dudley E, Burger H. Are changes in sexual
functioning during midlife due to aging or menopause?
Fertil Steril. 2001;76(3):456-460. doi:10.1016/S00150282(01)01978-1
7. Rosen RC, Taylor JF, Leiblum SR, Bachmann GA.
Prevalence of sexual dysfunction in women: results of a
survey study of 329 women in an outpatient gynecological
clinic. J Sex Marital Ther. 1993;19(3):171-188.
doi:10.1080/00926239308404902
8. Al-Azzawi F, Bitzer J, Brandenburg U, et al.
Therapeutic options for postmenopausal female
sexual dysfunction. Climacteric. 2010;13(2):103-120.
doi:10.3109/13697130903437615
9. Patterson SM, Cadogan CA, Kerse N, et al. Interventions
to improve the appropriate use of polypharmacy for older
people. Cochrane Database Syst Rev. 2014(10):Cd008165.
doi:10.1002/14651858.CD008165.pub3
10. Ruangritchankul S. Polypharmacy in the elderly.
Ramathibodi Medical Journal. 2018;41(1):95-104.
doi:10.14456/rmj.2018.9

11. Carmona-Torres JM, Cobo-Cuenca AI, Recio-Andrade B,
Laredo-Aguilera JA, Martins MM, Rodriguez-Borrego MA.
Prevalence and factors associated with polypharmacy in the
older people: 2006-2014. J Clin Nurs. 2018;27(15-16):29422952. doi:10.1111/jocn.14371
12. Katselou MG, Matralis AN, Kourounakis AP. Multi-target
drug design approaches for multifactorial diseases: from
neurodegenerative to cardiovascular applications. Curr
Med Chem. 2014;21(24):2743-2787.
13. Pan SY, Pan S, Yu ZL, et al. New perspectives on innovative
drug discovery: an overview. J Pharm Pharm Sci.
2010;13(3):450-471. doi:10.18433/J39W2G
14. Wermuth CG. Multitargeted drugs: the end of the “onetarget-one-disease” philosophy? Drug Discov Today.
2004;9(19):826-827. doi:10.1016/s1359-6446(04)03213-1
15. Medina-Franco JL, Giulianotti MA, Welmaker GS,
Houghten RA. Shifting from the single to the multitarget
paradigm in drug discovery. Drug Discov Today. 2013;18(910):495-501. doi:10.1016/j.drudis.2013.01.008
16. Patwardhan B. Ethnopharmacology and drug discovery.
J Ethnopharmacol. 2005;100(1-2):50-52. doi:10.1016/j.
jep.2005.06.006
17. Kaur G, Kataria H, Mishra R. Medicinal Plants as
Novel Promising Therapeutics for Neuroprotection and
Neuroregeneration. In: Singh B, Peter KV, eds. New Age
Herbals: Resource, Quality and Pharmacognosy. Singapore:
Springer; 2018:437-453.
18. Choi JH, Jang M, Nah SY, Oh S, Cho IH. Multitarget effects
of Korean Red Ginseng in animal model of Parkinson’s
disease: antiapoptosis, antioxidant, antiinflammation, and
maintenance of blood-brain barrier integrity. J Ginseng
Res. 2018;42(3):379-388. doi:10.1016/j.jgr.2018.01.002
19. World Health Organization (WHO). Radix Ginseng.
WHO monographs on selected medicinal plants. Geneva,
Switzerland: WHO; 1999:168-182. Vol. 1.
20. Efferth T, Koch E. Complex interactions between
phytochemicals. The multi-target therapeutic concept of
phytotherapy. Curr Drug Targets. 2011;12(1):122-132.
21. Zheng C, Wang J, Liu J, Pei M, Huang C, Wang Y. Systemlevel multi-target drug discovery from natural products
with applications to cardiovascular diseases. Mol Divers.
2014;18(3):621-635. doi:10.1007/s11030-014-9521-y
22. Guo HB, Cui XM, An N, Cai GP. Sanchi ginseng (Panax
notoginseng (Burkill) FH Chen) in China: distribution,
cultivation and variations. Genet Resour Crop Evol.
2010;57(3):453-460. doi:10.1007/s10722-010-9531-2
23. Li TSC. Siberian ginseng. Horttechnology. 2001;11(1):7985.
24. Kulkarni SK, Dhir A. Withania somnifera: an Indian
ginseng. Prog Neuropsychopharmacol Biol Psychiatry.
2008;32(5):1093-1105. doi:10.1016/j.pnpbp.2007.09.011
25. Tang W, Eisenbrand G. Panax ginseng CA Mey. Chinese
Drugs of Plant Origin: Chemistry, Pharmacology, and Use
in Traditional and Modern Medicine. Berlin, Heidelberg:
Springer; 1992:711-737.
26. Nocerino E, Amato M, Izzo AA. The aphrodisiac and
adaptogenic properties of ginseng. Fitoterapia. 2000;71
Suppl 1:S1-5.
27. Patel S, Rauf A. Adaptogenic herb ginseng (Panax)
as medical food: Status quo and future prospects.

International Journal of Women’s Health and Reproduction Sciences, Vol. 7, No. 1, January 2019

131

Ghorbani and Mirghafourvand

28.
29.

30.
31.

32.

33.
34.

35.
36.
37.

38.

39.

40.

41.
42.

43.

132

Biomed Pharmacother. 2017;85:120-127. doi:10.1016/j.
biopha.2016.11.112
So SH, Lee JW, Kim YS, Hyun SH, Han CK. Red
ginseng monograph. J Ginseng Res. 2018;42(4):549-561.
doi:10.1016/j.jgr.2018.05.002
de Andrade E, de Mesquita AA, Claro Jde A, et al. Study
of the efficacy of Korean Red Ginseng in the treatment of
erectile dysfunction. Asian J Androl. 2007;9(2):241-244.
doi:10.1111/j.1745-7262.2007.00210.x
Choi YD, Xin ZC, Choi HK. Effect of Korean red ginseng
on the rabbit corpus cavernosal smooth muscle. Int J Impot
Res. 1998;10(1):37-43.
Lee CH, Kim JH. A review on the medicinal potentials
of ginseng and ginsenosides on cardiovascular diseases.
J Ginseng Res. 2014;38(3):161-166. doi:10.1016/j.
jgr.2014.03.001
Buettner C, Yeh GY, Phillips RS, Mittleman MA,
Kaptchuk TJ. Systematic review of the effects of ginseng
on cardiovascular risk factors. Ann Pharmacother.
2006;40(1):83-95. doi:10.1345/aph.1G216
West E, Krychman M. Natural Aphrodisiacs-A Review of
Selected Sexual Enhancers. Sex Med Rev. 2015;3(4):279288. doi:10.1002/smrj.62
Arring NM, Millstine D, Marks LA, Nail LM. Ginseng as
a Treatment for Fatigue: A Systematic Review. J Altern
Complement Med. 2018;24(7):624-633. doi:10.1089/
acm.2017.0361
Seervi C, Kirtawade R, Dhabale P, Salve P. GinsengMultipurpose Herb. J Biomed Sci Res. 2010;2(1):6-17.
Coleman CI, Hebert JH, Reddy P. The effects of Panax
ginseng on quality of life. J Clin Pharm Ther. 2003;28(1):515. doi:10.1046/j.1365-2710.2003.00467.x
Lee MS, Yang EJ, Kim JI, Ernst E. Ginseng for cognitive
function in Alzheimer’s disease: a systematic review. J
Alzheimers Dis. 2009;18(2):339-344. doi:10.3233/jad-20091149
Seida JK, Durec T, Kuhle S. North American (Panax
quinquefolius) and Asian Ginseng (Panax ginseng)
Preparations for Prevention of the Common Cold in Healthy
Adults: A Systematic Review. Evid Based Complement
Alternat Med. 2011;2011:282151. doi:10.1093/ecam/
nep068
Kim S, Shin BC, Lee MS, Lee H, Ernst E. Red ginseng for
type 2 diabetes mellitus: a systematic review of randomized
controlled trials. Chin J Integr Med. 2011;17(12):937-944.
doi:10.1007/s11655-011-0937-2
Hur MH, Lee MS, Yang HJ, Kim C, Bae IL, Ernst E.
Ginseng for reducing the blood pressure in patients
with hypertension: a systematic review and metaanalysis. J Ginseng Res. 2010;34(4):342-347. doi:10.5142/
jgr.2010.34.4.342
Lee HW, Lee MS, Kim TH, et al. Ginseng for
erectile dysfunction. Cochrane Database Syst Rev.
2017;2017(5):CD012654. doi:10.1002/14651858.CD012654
Jang DJ, Lee MS, Shin BC, Lee YC, Ernst E. Red ginseng
for treating erectile dysfunction: a systematic review. Br J
Clin Pharmacol. 2008;66(4):444-450. doi:10.1111/j.13652125.2008.03236.x
Choi J, Kim TH, Choi TY, Lee MS. Ginseng for health
care: a systematic review of randomized controlled

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.
55.

56.

trials in Korean literature. PLoS One. 2013;8(4):e59978.
doi:10.1371/journal.pone.0059978
Grandhi A, Mujumdar AM, Patwardhan B. A comparative
pharmacological investigation of Ashwagandha and
Ginseng.
J
Ethnopharmacol.
1994;44(3):131-135.
doi:10.1016/0378-8741(94)01119-2
Dongre S, Langade D, Bhattacharyya S. Efficacy and Safety
of Ashwagandha (Withania somnifera) Root Extract in
Improving Sexual Function in Women: A Pilot Study. Biomed
Res Int. 2015;2015:284154. doi:10.1155/2015/284154
Ito TY, Polan ML, Whipple B, Trant AS. The enhancement
of female sexual function with ArginMax, a nutritional
supplement, among women differing in menopausal
status. J Sex Marital Ther. 2006;32(5):369-378.
doi:10.1080/00926230600834901
Higgins JPT, Green S, eds. Cochrane Handbook for
Systematic Reviews of Interventions Version 5.1.0 [updated
March 2011]. The Cochrane Collaboration, 2011. http://
handbook.cochrane.org.
Oh KJ, Chae MJ, Lee HS, Hong HD, Park K. Effects of
Korean red ginseng on sexual arousal in menopausal
women: placebo-controlled, double-blind crossover clinical
study. J Sex Med. 2010;7(4 Pt 1):1469-1477. doi:10.1111/
j.1743-6109.2009.01700.x
Chung HS, Hwang I, Oh KJ, Lee MN, Park K. The Effect of
Korean Red Ginseng on Sexual Function in Premenopausal
Women: Placebo-Controlled, Double-Blind, Crossover
Clinical Trial. Evid Based Complement Alternat Med.
2015;2015:913158. doi:10.1155/2015/913158
Kim DI, Choi MS, Alm HY. Efficacy and Safety of Red
Ginseng on Women’s Health Related Quality of Life and
Sexual Function. J Ginseng Res. 2009;33(2):115-126.
doi:10.5142/JGR.2009.33.2.115
Wiklund IK, Mattsson LA, Lindgren R, Limoni C. Effects
of a standardized ginseng extract on quality of life and
physiological parameters in symptomatic postmenopausal
women: a double-blind, placebo-controlled trial. Swedish
Alternative Medicine Group. Int J Clin Pharmacol Res.
1999;19(3):89-99.
Lee HW, Choi J, Lee Y, Kil KJ, Lee MS. Ginseng for
managing menopausal woman’s health: A systematic review
of double-blind, randomized, placebo-controlled trials.
Medicine (Baltimore). 2016;95(38):e4914. doi:10.1097/
md.0000000000004914
Kim MS, Lim HJ, Yang HJ, Lee MS, Shin BC, Ernst E.
Ginseng for managing menopause symptoms: a systematic
review of randomized clinical trials. J Ginseng Res.
2013;37(1):30-36. doi:10.5142/jgr.2013.37.30
Liu ZQ. Chemical insights into ginseng as a resource for
natural antioxidants. Chem Rev. 2012;112(6):3329-3355.
doi:10.1021/cr100174k
Seo SK, Hong Y, Yun BH, et al. Antioxidative effects of
Korean red ginseng in postmenopausal women: a doubleblind randomized controlled trial. J Ethnopharmacol.
2014;154(3):753-757. doi:10.1016/j.jep.2014.04.051
Kim JY, Park JY, Kang HJ, Kim OY, Lee JH. Beneficial
effects of Korean red ginseng on lymphocyte DNA damage,
antioxidant enzyme activity, and LDL oxidation in healthy
participants: a randomized, double-blind, placebocontrolled trial. Nutr J. 2012;11:47. doi:10.1186/1475-2891-

International Journal of Women’s Health and Reproduction Sciences, Vol. 7, No. 1, January 2019

Ghorbani and Mirghafourvand

11-47
57. Ma SW, Benzie IF, Chu TT, Fok BS, Tomlinson B,
Critchley LA. Effect of Panax ginseng supplementation
on biomarkers of glucose tolerance, antioxidant status
and oxidative stress in type 2 diabetic subjects: results of
a placebo-controlled human intervention trial. Diabetes
Obes Metab. 2008;10(11):1125-1127. doi:10.1111/j.14631326.2008.00858.x
58. Lee EJ, Cheon JM, Nam KJ, Oh TH, Kim KS. Antioxidant and
hepatoprotective effects of fermented red ginseng against
high fat diet-induced hyperlipidemia in rats. Lab Anim Res.
2016;32(4):217-23. doi: 10.5625/lar.2016.32.4.217.

59. Ito TY, Trant AS, Polan ML. A double-blind placebocontrolled study of ArginMax, a nutritional supplement for
enhancement of female sexual function. J Sex Marital Ther.
2001;27(5):541-549. doi:10.1080/713846828
60. Namvar F, Jahanfar S, Fathi Najafi T, Assadi R. Ginseng for
improving the quality of life in people with cancer. Cochrane
Database Syst Rev. 2013;(8):1-12. doi:10.1002/14651858.
CD010719
61. Shergis JL, Zhang AL, Zhou W, Xue CC. Panax ginseng in
randomised controlled trials: a systematic review. Phytother
Res. 2013;27(7):949-965. doi:10.1002/ptr.4832

© 2019 The Author (s); This is an open-access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

International Journal of Women’s Health and Reproduction Sciences, Vol. 7, No. 1, January 2019

133

