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Abstract:  This article delves into the mechanism of action of icariin as a potential drug for treating male infertility. Male infertility 
is a common problem that aff ects reproductive health, involving complex reproductive system mechanisms and multiple causes. By 
exploring multiple aspects such as reproductive gene regulation, androgen regulation, antioxidant and anti-infl ammatory eff ects, 
this article reveals multiple pathways of icariin in improving male fertility. Clinical research results show that icariin treatment 
can improve sperm count, motility, and morphology, which has a positive impact on the reproductive system of male infertility 
patients. The rise of personalized treatment strategies has provided precise directions for the application of icariin, developing 
treatment plans based on the patient’s etiology and characteristics, improving effi  cacy, and deeply analyzing the mechanism of 
icariin’s role in the treatment of male infertility, providing more accurate and eff ective medical support for patients, in order to 
increase the chances of successful fertility.
Keywords:  Icariin; Male infertility; Reproductive system mechanisms

Fund Project:  
 Exploring the eff ect of phosphodiesterase inhibitor icariin on male asthenospermia based on the cAMP pathway
Project number: KUST-QJFY2022019

Introduction
As a potential drug for treating male infertility, icariin has attracted widespread attention and research in recent years. Male 

infertility is a common problem that aff ects reproductive health, involving complex reproductive system mechanisms and multiple 
causes. From reproductive gene regulation, androgen regulation, to antioxidant and anti-infl ammatory eff ects, icariin provides multiple 
pathways for improving male fertility in multiple aspects. Clinical research results show that icariin therapy has achieved positive 
results in improving sperm count, motility, and morphology. With the rise of personalized treatment strategies, patients can receive 
more precise and eff ective treatment to achieve their fertility goals. A deep understanding of the mechanism of action of icariin can 
help provide better medical support for male infertility patients and improve the chances of successful treatment.

1.   The etiology and mechanism of male infertility
Before discussing the mechanism of icariin in treating male infertility, it is necessary to review the anatomy and physiology of 

the reproductive system, as well as the causes of primary and secondary male infertility. The male reproductive system consists of 
complex organs, with the testicles being the main source of sperm production. Sperm enters the ejaculatory duct through the vas 
deferens and epididymis, and mixes with prostatic fl uid and seminal vesicle fl uid to form semen. Male infertility is divided into 
primary and secondary, the former being related to testicular dysfunction, genetic factors, etc., while the latter may be caused by 
chromosomal abnormalities, drugs, etc. Sperm formation is a crucial process in the male reproductive system, involving multiple 
regulatory stages. In the testicles, spermatogonia undergo cell division and diff erentiation, ultimately forming mature sperm, which 
includes steps such as proliferation, meiosis, and diff erentiation of spermatogonia. Hormones, growth factors, and other regulatory 
factors play important roles in various stages of this process, ensuring that the number and quality of sperm reach normal levels. As 
a Chinese herbal medicine, icariin has received widespread attention in the treatment of male infertility. Research suggests that it 
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may have the potential to regulate endocrine function, enhance reproductive system function, and promote sperm formation. When 
exploring the mechanism of icariin in the treatment of male infertility, it is necessary to further investigate its impact on key regulatory 
molecules of germ cell development and sperm formation, as well as its potential role in balancing hormones and alleviating the 
etiology of secondary infertility. By deeply understanding these mechanisms, the application of icariin in the treatment of male 
infertility can be more scientifically explained, providing a stronger theoretical basis for it.

2.  The effect of icariin on the male reproductive system
Icariin is a highly anticipated natural plant extract that has sparked extensive research in the treatment of male infertility. Research 

has found that icariin affects the male reproductive system through multiple pathways. It regulates endocrine function, affects the 
balance of the hypothalamic pituitary gonadal axis, regulates the synthesis and release of male hormones, and affects sperm formation. 
It affects the proliferation and differentiation of spermatogonia, as well as the cytokines and signaling pathways at various stages 
of sperm development in the testes, thereby regulating the key steps, quantity, and quality of spermatogenesis. The regulation of 
epimedium glycoside on sperm formation involves the expression and activity regulation of key proteins, such as transcription factors 
and growth factors, which synergistically determine the quality of sperm development. In addition, studies have shown that icariin 
alleviates oxidative stress damage to sperm through antioxidant effects, enhances sperm antioxidant capacity, and improves motility 
and survival rate. It may improve the efficiency and success rate of sperm during fertilization by affecting sperm membrane, protein 
structure, and genetic stability.

3.  The application of icariin in the treatment of male infertility
In recent years, clinical research on the treatment of male infertility with icariin has attracted widespread attention. These 

studies aim to investigate whether icariin can significantly improve the reproductive health of male infertility patients and its specific 
therapeutic effects. In clinical trials, researchers treated male infertility patients with varying degrees of icariin and monitored changes 
in reproductive indicators and semen parameters before and after treatment. The research results show that icariin treatment has 
a positive impact on the reproductive system of male infertility patients. Some studies have shown that icariin can significantly 
increase testosterone levels, regulate testicular function, and promote sperm formation and development. Icariin has also been found 
to improve multiple semen parameters such as sperm quantity, morphology, motility, and survival rate, which can help improve the 
success rate of sperm during fertilization. It is worth noting that personalized treatment strategies based on icariin have also begun 
to receive attention in clinical research. Due to the complex and diverse causes of male infertility, the treatment effect may vary 
depending on individual differences. Researchers have begun to explore the combination of icariin and personalized treatment plans, 
developing targeted treatment plans based on the patient’s etiology, condition, and reproductive health indicators. This personalized 
treatment strategy aims to maximize the efficacy of icariin, improve treatment success rate, and provide more precise and effective 
medical support for male infertility patients.

For example, a 32 year old male patient came to see a doctor and felt anxious due to multiple unsuccessful attempts to conceive 
naturally. After detailed examination and evaluation, it was diagnosed as secondary male infertility, possibly due to low sperm count 
and motility. At the suggestion of the doctor, he was included in a clinical study on the treatment of icariin. In the study, the patient 
received treatment with icariin for three months, during which they underwent regular semen analysis and reproductive health indicators 
testing. After treatment, his testosterone levels increased and his sperm count, morphology, and motility significantly improved. These 
results indicate that the treatment of icariin has indeed had a positive impact on his reproductive system, which is expected to increase 
the chances of successful pregnancy for him and his partner. However, it should be noted that the etiology and physiological status of 
each patient are different. In this situation, personalized treatment strategies become crucial. The treatment plan based on icariin may 
vary depending on the specific situation of the patient, such as the treatment dose and duration. In the individualized treatment of this 
patient, the doctor developed a targeted treatment plan based on his semen parameters and other health indicators to maximize the 
therapeutic effect of icariin. This case highlights the clinical potential of icariin in the treatment of male infertility and the importance 
of individualized treatment strategies. Through clinical research and personalized treatment plans, patients can better access precise 
and effective treatment, thereby increasing the chances of achieving fertility goals.

4.  Molecular level analysis of the mechanism of action of icariin
As a potential drug for treating male infertility, icariin’s mechanism of action involves multiple aspects such as reproductive gene 

regulation, male hormone regulation, and antioxidant and anti-inflammatory effects. Research has shown that icariin may directly or 
indirectly affect the key process of spermatogenesis by regulating the expression of a series of reproductive related genes. In terms of 
male hormone regulation, there is an interaction between icariin and male hormones such as testosterone. Some studies have found 
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that icariin can regulate testicular function and spermatogenesis by affecting the activity and expression level of androgen receptors, 
thereby having a positive impact on male infertility. The antioxidant and anti-inflammatory mechanisms also play an important role in 
the treatment of male infertility with icariin. Oxidative stress and inflammatory reactions often lead to sperm damage and reproductive 
system dysfunction. Icariin is believed to have antioxidant capacity, which can neutralize free radicals and reduce oxidative stress 
damage to sperm. In addition, icariin may also alleviate inflammation in the reproductive system by inhibiting the generation of 
inflammatory factors and regulating immune responses, thereby creating a favorable environment for the treatment of male infertility.

For example, a 40 year old male patient who has been unable to successfully conceive for many years of marriage comes to seek 
medical attention due to concerns about infertility. After comprehensive examination, the doctor diagnosed him with secondary male 
infertility, with significantly insufficient sperm quantity and quality. In order to find effective treatment methods, he was included 
in a clinical study of icariin treatment. During the treatment process, he received an appropriate amount of icariin supplementation 
every day for three months. After the treatment, the doctor conducted a comprehensive analysis of his semen. Surprisingly, his 
semen parameters significantly improved: the number of sperm increased, activity and morphology improved, and these changes 
helped improve his fertility. Further analysis revealed that the treatment with icariin had a positive impact on his reproductive gene 
expression. Specific gene expression regulatory pathways are activated during treatment, which may be related to the direct regulation 
of genes by icariin, thereby promoting the key process of spermatogenesis. During the treatment period, his testosterone levels also 
increased, indicating the role of icariin in regulating male hormones. More importantly, icariin therapy also exhibits antioxidant and 
anti-inflammatory properties. By reducing oxidative stress and inhibiting inflammatory reactions, icariin may help protect sperm 
from damage and create a suitable reproductive environment. This case reveals the actual mechanism of action of icariin in the 
treatment of male infertility. By regulating reproductive genes, interacting with male hormones, and exhibiting antioxidant and anti-
inflammatory effects, icariin provides multiple pathways for improving male reproductive health, providing hope for patients to 
achieve reproductive goals.

Conclusion:
As a potential drug for treating male infertility, icariin encompasses multiple key aspects in its mechanism of action. By regulating 

endocrine function, affecting reproductive gene expression, increasing male hormone levels, and exhibiting antioxidant and anti-
inflammatory properties, icariin has a positive and multiple impact on the male reproductive system. Clinical research results show 
that icariin treatment has significantly improved the reproductive health of male infertility patients. The rise of personalized treatment 
strategies has provided a more precise direction for the application of icariin, developing treatment plans tailored to the patient’s 
etiology and specific circumstances, in order to maximize its efficacy. Deeply analyzing the mechanism of action of icariin can help 
to better understand its value in the treatment of male infertility, provide more effective medical support for patients, and improve the 
chances of successful childbirth.
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