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Abstract

It is well known that diminished ovarian reserve is one of the main causes of infertility in older women. Also, due to the delayed reproductive age of
women, there is a gradual increase in the number of elderly women using assisted reproduction techniques to assist pregnancy. However, due to the
decrease in ovarian function, the sensitivity of ovaries to gonadotropin (Gn) is reduced and follicles fail to develop and mature to ovulation, which
is one of the important reasons for cancelling cycles during the application of assisted reproduction for ovulation. Therefore, improving ovarian
function is an important factor in improving pregnancy rates in advanced women during assisted conception. Modern medicine has no clear drugs
to restore ovarian function in women, while acupuncture, as an effective and simple complementary and alternative therapy, has gradually become
a hot spot for application in patients with reduced ovarian function in recent years. Therefore, this paper aims to investigate the mechanism, clinical

efficacy and future application prospects of acupuncture in improving ovarian function in women.
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Introduction

With the progress of time and socioeconomic development, the
role of women is gradually diversifying and female fertility problems
are becoming more apparent, such as delayed fertility and reduced
fertility [1]. Reproductive aging and consequent diminished ovarian
reserve are becoming increasingly common causes of female infertility
[2], which is mainly manifested by a decrease in the number and
quality of follicles and a decrease in ovarian secretion. According to
some studies, the incidence of diminished ovarian reserve (DOR) has
been increasing year by year in recent years with a trend of younger-
onset [3], with a clinical incidence of about 1%-3% [4]. Women with
diminished ovarian reserve often suffer from irregular menstruation
or even amenorrhea, infertility, menopausal symptoms, anxiety, and
depression [5,6], which seriously affects women’s health and fertility.

Hormone replacement therapy (HRT) is currently used for female
diminished ovarian reserve [7] as a way to mimic the hormonal
changes in normal women and to improve their quality of life and
associated health risk factors. In contrast, acupuncture, as a non-

pharmacological complementary and replacement therapy, has fewer
adverse effects in clinical applications [8] and has gained worldwide
attention for its remarkable efficacy in the field of reproduction and
infertility. Many studies have shown that acupuncture plays a positive
role in improving menstrual symptom changes, reproductive hormone
abnormalities, and poor follicular development due to decreased
ovarian function [9,10]. With the increasing use of acupuncture in
clinical in recent years, many scholars have also conducted more in-
depth studies on the specific effects of acupuncture while achieving
significant curative effects. As an adjunctive treatment method with
a thousand-year history of application, acupuncture is gradually
becoming one of the common treatment modalities used by clinicians
in today’s society because of its clinical simplicity, high flexibility,
and remarkable efficacy. In this paper, we will discuss in detail the
mechanism, clinical efficacy, safety, and application prospects of
acupuncture in the treatment of diminished ovarian reserve, and
explore the potential application of acupuncture for improving
ovarian function to elucidate the value of acupuncture in patients
with diminished ovarian reserve.
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Exploration of the Mechanism of Acupuncture in the
Treatment of Diminished Ovarian Reserve

Regulation of female hypothalamic-pituitary-ovarian axis
(HPO) and sex hormone levels

The female HPO axis is the basis of female reproductive endocrine
homeostasis, and the balance of reproductive hormones is closely
related to ovarian function. Acupuncture can stimulate peripheral
nerves to produce acupuncture impulses and transmit them to the
center, which can produce a series of neurohumoral regulations by
regulating the activity of neurons in the hypothalamus related to the
reproductive endocrine system [11] and produce regulatory effects
through the female HPO axis. Zhang YM, et al. [12] found through
animal experiments in rats that acupuncture could indeed effectively
regulate the HPO axis in females, restoring the disturbed reproductive
endocrine system to the normal dynamic balance of the body [13].
In a study by Sun YX, et al. [14], acupuncture was shown to increase
the release of hypothalamic inhibitory neurotransmitters such as
dopamine (DA), y-aminobutyric acid (GABA), and $-endorphin (B-
EP) and decrease the release of excitatory neurotransmitters such as
glutamate (Glu) and aspartate (Asp) in de-ovulatory rats, resulting
in a hyper-release of hypothalamic gonadotropin-releasing hormone
(GnRH) This reduces the release of hypothalamic gonadotropin-
releasing hormone (GnRH), thereby reducing serum follicle-
stimulating hormone (FSH) levels, and in this way improves the overall
reproductive hormone levels in women through feedback regulation
of the HPO axis.

It is known that ovarian hypofunction will directly lead to a
decrease in ovarian production of estrogen and progesterone, and a
decrease in the number and/or function of receptors on the surface
of follicular membrane cells, which in turn negatively regulates the
female HPO axis, resulting in high production of GnRH, FSH, and
luteinizing hormone (LH). As a result, women with reduced ovarian
function have lower serum estrogen and progesterone and higher FSH
compared to healthy women of the same age. It has been shown that
acupuncture can improve sex hormone levels by regulating the HPO
axis, thereby restoring ovarian function. Cheng K, et al. [15] observed
the effects of acupuncture on the HPO axis in de-ovulatory rats by
acupuncture at “Guan Yuan” and “San Yin Jiao” points, and the results
showed that acupuncture could effectively improve low estrogen
and reduce serum hypogonadotropic hormone in rats; this suggests
that acupuncture can improve abnormal reproductive hormone
levels by regulating the HPO axis in de-ovulatory rats. This suggests
that acupuncture can improve the abnormal reproductive hormone
levels by regulating the HPO axis in de-ovulatory rats. Li Y, et al. [16]
observed the effect of electro acupuncture on natural perimenopausal
rats: compared with the model group, the level of estradiol (E2) in the
electro acupuncture group was significantly higher, and the levels of
FSH, LH, and GnRH were all decreased to different degrees. Zhang
], et al. [17] showed by systematically evaluating the efficacy of
acupuncture on diminished ovarian reserve that acupuncture reduced
serum FSH and LH levels more dramatically compared to HRT. This
shows that acupuncture is an effective treatment modality for patients
who have poor HRT results, are not suitable for HRT therapy, or
prefer non-pharmacological therapies. Meanwhile, a study by
Wang P, et al. [18] demonstrated that acupuncture can also activate
the dopamine system in the body to improve the body’s immunity
and restore functional levels by affecting neuroendocrine [19], thus
improving ovarian reserve function.

Directly improve ovarian tissue and function

Nrf2 is a member of the alkaline leucine zipper family of
transcription factors, which regulates the transcription of a variety
of antioxidant stress and anti-inflammatory genes, and its activation
is one of the main defense mechanisms of cells [20], while HO-1
is one of the downstream antioxidant response elements of Nrf2.
Expression of both Nrf2 and HO-1 has anti-inflammatory effects, and
it reduces tissue and organ damage by regulating the inflammatory
response [21,22]. In contrast, NLRP3 promotes the secretion of
pro-inflammatory cytokines, exacerbates cell damage, and induces
apoptosis [23]. Inhibition of NLRP3 mRNA expression reduces the
inflammatory response and plays a protective role for tissues [24].
A study by Lu G, et al. [25] showed that compared with the model
group of rats with ovarian atrophy, the ovaries of the group of rats
treated with acupuncture after ovarian atrophy showed larger sinus
follicles under light microscopy, more granulosa cell layer than the
model group, better luteal development, fewer atretic follicles, and less
inflammatory infiltration; it was also found that acupuncture could
increase the expression of Nrf2 and HO-1 mRNA in the ovarian tissue
of rats by it was also found that acupuncture could improve ovarian
function by increasing the expression of Nrf2 and HO-1 mRNA and
decreasing the expression of NLRP3 mRNA in rat ovarian tissue,
thereby increasing ovarian anti-mullerian hormone (AMH) and E2
content and decreasing FSH through negative feedback regulation.

When the body undergoes oxidative reactions, large amounts
of reactive oxygen species are produced in the body, which in turn
stimulates the body to initiate the apoptotic program, when the pro-
apoptotic factor bax in the cytoplasm is transferred to the mitochondria
to combine with the anti-apoptotic member BCL-2, causing changes
in both the permeability and membrane potential of the mitochondrial
membrane, resulting in the release of large amounts of cytochrome C to
induce apoptosis [26,27]. In contrast, under physiological conditions,
the phosphatidylinositol 3-kinase (PI3K) signaling pathway is crucial
for activating follicle growth and improving ovarian function due to its
role in inducing proliferation and activation of ovarian granulosa cells.
Phosphorylated Akt (P-Akt) can activate protein phosphorylation
in the downstream gene family of Bcl-2, thus enabling regulation of
primordial follicle activation and development. Wang S, et al. [28]
showed that acupuncture can upregulate the PI3K/Akt signaling
pathway by regulating hormone (FSH, E2) levels in hypovulatory rats,
resulting in increased PI3K, Akt, BCL-2 gene and protein expression
levels increase, bax expression levels decrease, and P-Akt protein
expression levels increase, thereby reducing granulosa cell apoptosis
and activating follicle development to improve ovarian function. The
study by Chen-Chen F, et al. [29] also confirmed that acupuncture
could improve the number of follicles in the ovary and reduce atretic
follicles; it also showed that acupuncture could reduce bax mRNA
expression levels and increase BCL-2 mRNA expression levels, thus
improving ovarian tissue structure and restoring ovarian function.

A study by Sun Y, et al. [14] found that the acupuncture effect
could also improve the blood supply to the ovaries directly through
the sympathetic nerves associated with the ovaries to the supraspinal
reflex center, thus regulating the local microenvironment of the ovaries
for better follicle development and maturation.

Clinical Studies Related to Acupuncture in the Treat-
ment of Diminished Ovarian Reserve

Three main clinical treatments can reflect the effect of acupuncture:
milli-needle, electro-acupuncture, and acupuncture point embedding.
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Age is a very important factor in the assessment of ovarian function,
however, in clinical studies on the improvement of ovarian function by
acupuncture, the age of the patient is a fixed value, so the assessment
of ovarian function in the study is mainly in the following areas:
sex hormone levels, AMH, Antral follicle count (AFC), and ovarian
arterial flow index. As ovarian hypofunction ultimately affects female
fertility, the clinical pregnancy rate can also be used as one of the
evaluation indicators.

Milli-needle acupuncture

As the most traditional and simple method of acupuncture
therapy, milli-needle acupuncture is the most widely used in clinical
applications, and only a few milli-needles are used to complete the
treatment. A prospective study by Shang J, et al. [30] showed that
compared with the pre-needling period, FSH and LH decreased
and E2 and AMH increased in patients after treatment, while AFC
did not change significantly; this indicates that acupuncture is
more likely to improve ovarian function by regulating reproductive
endocrine levels. In the present analysis, it was found that patients
with sporadic menstruation due to ovarian hypofunction showed a
more significant improvement in pregnancy rate after acupuncture
treatment than those with amenorrhea, suggesting that acupuncture
can improve menstrual infertility due to ovarian hypofunction to
a certain extent. A prospective study by Wang F, et al. [31] also
confirmed that acupuncture significantly increased serum E2 levels
in patients with ovarian hypofunction. Li XT, et al. [32] showed in a
randomized controlled trial that the patient’s blood FSH and FSH/LH
levels decreased and E2 and AFC levels increased after acupuncture
treatment and at follow-up compared with those before treatment;
and the clinical pregnancy rate after treatment was as high as 15%,
suggesting that acupuncture has some effect in promoting pregnancy
by improving ovarian function.

Electro-acupuncture

Electro-acupuncture is a treatment method combining milli-
needle and electrical stimulation to enhance the effect of milli-needle
acupuncture through electrical stimulation. It can not only improve
the therapeutic effect of milli-needle acupuncture but also expand the
scope of milli-needle acupuncture treatment, which is now widely
used in clinical. A study by Li R, et al. [33] showed that low-frequency
electrical stimulation intervention (electrical frequency often 2 Hz) for
1 to 3 months on top of manual cycles in patients with diminished
ovarian reserve before undergoing IVF-ET could improve ovarian
blood supply, reduce ovarian arterial PI and RI index, and lower the
patient’s blood FSH and LH levels.

Embedding of acupuncture points

Acupoint sutures are embedded in the corresponding acupuncture
points, and the continuous stimulation of the buried area by the lamb’s
intestine sutures achieves the effect of healing and health care, and its
stimulating effect in the body is similar to the long time acupuncture
effect, so it is a kind of acupuncture treatment [34]. A randomized
controlled trial by Zhang L, et al. [35] showed that the combination of
acupoint embedding and HRT showed more significant improvements
in AMH and E2 levels and reductions in serum FSH, LH, and FSH/LH
values compared with the HRT group alone. This shows that acupoint
embedding as a complementary treatment is beneficial in improving
the ovarian function of patients.

The Safety of Acupuncture Therapy

However, if the operator is negligent or if the needling technique
is inappropriate, or if the patient is weak and nervous, adverse

reactions such as dizziness, stagnant needles, hematoma, skin allergy,
and infection may still occur during the treatment process; and for
patients with diminished ovarian reserve, the needling points are
mostly concentrated in the lower abdomen and lower back, which may
cause abdominal cavity damage due to improper angle and depth of
needling. Injuries to the abdominal cavity can be caused by improper
angles and depths of needling but can be completely avoided if done
properly. Zheng W, et al. [36] summarized and analyzed all studies
that reported adverse acupuncture events and found that improper
acupuncture techniques and inadequate sterilization were the main
causes of adverse events. This shows that although acupuncture is
simple and easy to operate, it still requires clinical practitioners to have
a profound knowledge of anatomy and a good grasp of acupuncture
techniques and the management of adverse events.

Summary and Outlook

As a complementary and alternative therapy for the treatment of
diminished ovarian reserve, current clinical evidence suggests that
acupuncture can improve patients” high serum FSH and low E2 levels
and improve overall ovarian function by regulating the homeostasis
of the reproductive endocrine axis in women. As a treatment that
has existed for many years, acupuncture has a wide and flexible
application in clinical evidence. In recent years, it has been found
that acupuncture plays a better role in female reproduction and is a
complementary and alternative therapy worthy of current attention
and research because of its non-pharmaceutical properties that
circumvent many adverse effects. The possible mechanism of action is
that the acupuncture effect produces nerve conduction by stimulating
the body’s acupuncture points, which in turn regulates the female
hypothalamic-pituitary-ovarian axis in both directions, bringing the
secretion of female reproductive hormones into balance and thus
achieving normal ovarian function. At the same time, the acupuncture
effect is transmitted to the spinal cord center to directly improve the
blood supply to the ovaries and maintain the local microenvironmental
homeostasis of the ovaries.

The root cause of female ovarian hypofunction is the generation
of large amounts of reactive oxygen species due to oxidative stress in
the ovary, which mediates the inflammatory response and activates
the apoptotic system; acupuncture can activate the transcription and
translation of the anti-apoptotic member BCL-2 by upregulating
the PI3K/Akt signaling pathway, stimulate the expression of anti-
inflammatory genes Nrf2 and HO-1 in ovarian cells, thereby reducing
the damage to ovarian tissue caused by inflammation and regulating
follicular cell proliferation and development. This can reduce
ovarian tissue damage caused by inflammation, regulate follicle cell
proliferation and development, and improve ovarian function. In
a basic study, it was found that the number of sinus follicles and the
number of granulosa cells in the ovaries of rats with ovarian atrophy
increased after acupuncture treatment.

At the same time, a large number of randomized controlled
clinical trials have confirmed that acupuncture can indeed improve
the problem of high FSH and low E2 in women with reduced ovarian
function, thus achieving normal female physiological functions such
as follicular development and regular menstruation. In addition,
for women using IVF-ET, acupuncture can increase the number of
eggs, quality follicles, and quality embryos, and improve the clinical
pregnancy rate. This all indicates the value of acupuncture in patients
with diminished ovarian reserve.

As a non-pharmacological treatment, acupuncture has fewer
side effects than drugs and is quicker and easier to use than surgical

Citation: Xu J, Fan Y, Geng J, Zhang Y, Xia T (2021) The Use of Acupuncture as an Alternative Treatment Method for Ovarian Dysfunction:
A Narrative Review. J Clin Case Stu 6(3): dx.doi.org/10.16966/2471-4925.228 3



& SciForschen

pen HUB for Scientific Researc

methods. However, as a medical treatment, acupuncture requires
professional training, and even if it is easy to perform, it must be done
carefully. Although acupuncture is widely used in clinical practice and
its efficacy is evident, the occurrence of adverse events such as stagnant
needles, dizziness, hematoma, and infection still warrants clinician’s
vigilance. The sterilization process should be strictly controlled during
the use of needling, the appropriate depth of needling should be
mastered, and the patient’s status should be asked before treatment is
administered.

In summary, acupuncture is worthy of application in female patients
with diminished ovarian reserve, which is beneficial for female health
and fertility. However, due to the flexibility of acupuncture and the
abundance of acupuncture points in the human body, there is still
a lack of large sample and multicenter trials to investigate the most
effective general combinations of acupuncture points and acupuncture
treatment protocols to improve ovarian function in women. At the
same time, the specific neuroendocrine mechanisms of the action of
acupuncture on the human body also deserve to be explored in greater
depth, which would be useful in understanding the multifaceted effects
of the neurotransmission produced by acupuncture. In conclusion,
acupuncture has good potential to improve ovarian function in
women and is worthy of promotion, and we look forward to reporting
more relevant findings in the future.
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