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Abstract: 

 
Women’s reproductive health is significantly influenced by the intricate relationship 
between microorganisms and the body, where both pathogenic and beneficial 
microorganisms play critical roles. Pathogenic microorganisms, such as Chlamydia 
trachomatis, Neisseria gonorrhoeae, and Gardnerella vaginalis, are often associated with 
reproductive tract infections, leading to conditions such as bacterial vaginosis (BV) and 
sexually transmitted infections (STIs). These conditions increase risks for serious 
complications, including infertility and pregnancy-related issues. On the other hand, 
beneficial microorganisms, especially Lactobacillus species, contribute to vaginal health 
by maintaining an acidic pH and producing antimicrobial substances that protect against 
pathogenic invasions. This review discusses the role of microorganisms as both risk 
factors and protective agents in women’s reproductive health. Addressing the impact of 
hormonal variations, hygiene practices, contraception, and lifestyle factors on vaginal 
microbiota composition. Furthermore, the potential of probiotic therapy to restore 
microbiota balance and prevent infections is explored. Understanding these dynamics 
may inform more targeted and effective therapeutic strategies to promote reproductive 
health. Additional research is needed to optimize probiotic therapies, develop 
personalized interventions, and leverage advancements in multi-omics technologies to 
further elucidate microbiota-health interactions. 
 
Keywords: Bacterial vaginosis, probiotics, vaginal microbiota, women’s reproductive 
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Abstrak: 

Kesehatan reproduksi wanita sangat dipengaruhi oleh hubungan kompleks antara 
mikroorganisme dan tubuh, di mana mikroorganisme patogen dan menguntungkan 
memainkan peran penting. Mikroorganisme patogen, seperti Chlamydia trachomatis, 
Neisseria gonorrhoeae, dan Gardnerella vaginalis, umumnya dikaitkan dengan infeksi 
saluran reproduksi, yang dapat menyebabkan kondisi seperti vaginosis bakterial (BV) 
dan penyakit menular seksual (PMS). Kondisi ini meningkatkan risiko komplikasi serius, 
termasuk infertilitas dan masalah kehamilan. Di sisi lain, mikroorganisme 
menguntungkan, terutama spesies Lactobacillus, berkontribusi pada kesehatan vagina 
dengan menjaga pH asam dan menghasilkan zat antimikroba yang melindungi dari invasi 
patogen. Ulasan ini membahas peran mikroorganisme sebagai faktor risiko sekaligus 
agen pelindung dalam kesehatan reproduksi wanita. Mengkaji pengaruh variasi hormon, 
praktik sanitasi, kontrasepsi, dan faktor gaya hidup terhadap komposisi mikrobiota 
vagina. Selain itu, potensi terapi probiotik untuk mengembalikan keseimbangan 
mikrobiota dan mencegah infeksi juga dieksplorasi. Memahami dinamika ini dapat 
memberikan informasi untuk strategi terapeutik yang lebih terarah dan efektif dalam 
meningkatkan kesehatan reproduksi. Penelitian lanjutan diperlukan untuk 
mengoptimalkan terapi probiotik, mengembangkan intervensi yang dipersonalisasi, dan 
memanfaatkan kemajuan teknologi multi-omik untuk memperjelas interaksi antara 
mikrobiota dan kesehatan. 

Kata kunci: Penyakit menular seksual, kesehatan reproduksi wanita, mikrobiota vagina, 
probiotik, vaginosis bakterial. 
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INTRODUCTION 
Reproductive health is a vital aspect of a woman's life. Factors affecting women's 

reproductive health have the potential to significantly impact fertility, pregnancy, and 

overall well-being (WHO, 2022). One area that has garnered the attention of researchers 

in recent years is the role of microorganisms in influencing women’s reproductive 

health. Microorganisms, including bacteria and fungi, can pose risks to women’s 

reproductive health; however, they can also act as protective agents by helping maintain 

microbiota balance and reproductive health (Baud et al., 2008; Reid et al., 2011) 

Infections of the female reproductive tract are a common health concern globally. 

Pathogenic microorganisms, such as Chlamydia trachomatis, Neisseria gonorrhoeae, and 

Trichomonas vaginalis, are frequent causes of reproductive tract infections in women. 

These infections can lead to serious complications such as pelvic inflammatory disease, 

infertility, and pregnancy complications (CDC, 2013). A study by Prusty & Unisa (2013) 

demonstrates a high prevalence of reproductive tract infections among adolescent girls 

and young adult women, with the highest risk found in those engaging in risky sexual 

behaviors. 

Additionally, alterations in the composition of vaginal microbiota may contribute 

to reproductive health risks in women. An imbalance in vaginal microbiota, known as 

dysbiosis, can lead to bacterial vaginosis (BV), a common condition among women of 

reproductive age. Vaginal microbiota dysbiosis is associated with changes in vaginal pH, 

increased populations of anaerobic bacteria, and a reduction in Lactobacillus—bacteria 

that typically help protect the vagina from infection  (Hardy et al., 2017; Machado et al., 

2022). Bacterial vaginosis has been linked to an increased risk of reproductive tract 

infections, including sexually transmitted infections (STIs) and postpartum infections  

(Abbe & Mitchell, 2023; Han & Ren, 2021; Mastromarino et al., 2013). 

While some microorganisms may act as risk factors, others may serve protective 

roles in women's reproductive health. The Lactobacillus genus is the most prevalent 

group of bacteria in a healthy vaginal microbiota. These bacteria play a critical role in 

maintaining vaginal acidity by producing lactic acid, which inhibits the growth of 

pathogenic bacteria (Borges et al., 2014; Mastromarino et al., 2013; Mogha & Prajapati, 

2016). Research by (Antonio et al., 1999; Borgdorff et al., 2016) indicates that 

Lactobacillus crispatus and Lactobacillus iners are the predominant Lactobacillus species 

in women with healthy vaginal microbiota. 

Furthermore, a healthy vaginal microbiota can protect through competitive 

mechanisms. When healthy vaginal microbiota dominate, they can outcompete 

pathogenic microorganisms for resources and attachment sites on the vaginal mucosa, 

reducing infection chances (Borges et al., 2014). Studies have shown that healthy vaginal 

microbiota can produce antimicrobial compounds, such as hydrogen peroxide, which 

effectively combat pathogens and help maintain women's reproductive health (Azizah 

et al., 2021; Borges et al., 2014). 

Several factors influence the composition of vaginal microbiota and women's 

reproductive health. Sex hormones, especially estrogen, have a recognized role in 

regulating vaginal microbiota. During puberty, rising estrogen levels lead to changes in 
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the vaginal microbiota, characterized by increased Lactobacillus populations and higher 

vaginal acidity (MacIntyre et al., 2015). The menstrual cycle also impacts vaginal 

microbiota composition, with variations occurring at different cycle stages (Hardy et al., 

2017; Machado et al., 2022). In addition to hormonal factors, certain intimate hygiene 

practices, like douching, may disrupt vaginal microbiota balance, increasing the risk of 

bacterial vaginosis and reproductive tract infections (Brotman et al., 2008). Antibiotic 

use also affects vaginal microbiota by reducing protective Lactobacillus populations, 

thereby elevating infection risk (Abbe & Mitchell, 2023; Czajkowski et al., 2021). 

External factors, including lifestyle, diet, and environmental exposure, also contribute to 

women's reproductive health. An unhealthy diet or lifestyle may destabilize the vaginal 

microbiota, while exposure to specific chemicals can alter vaginal microbiota 

composition and affect reproductive health (Song et al., 2020; Vargas-Robles et al., 

2020). 

Women's reproductive health results from complex interactions between 

microorganisms and the human body. Certain microorganisms may increase the risk of 

reproductive tract infections and microbiota dysbiosis, while others help protect and 

sustain vaginal microbiota balance. Factors such as hormonal variations, intimate 

hygiene habits, lifestyle, diet, and environmental exposures all shape vaginal microbiota 

composition and overall reproductive health. 

Advancing our understanding of microorganisms' roles in reproductive health 

may facilitate the development of more effective prevention and management strategies. 

Additional research is essential to elucidate the mechanisms underlying microorganism 

interactions with the human body and to identify probiotics or other therapeutic 

approaches for safeguarding women’s reproductive health. Accordingly, this article 

reviews current research on microorganisms as both risk factors and protective 

elements for women’s reproductive health, aiming to contribute to more holistic and 

effective reproductive health care. 

LITERATURE REVIEW 

Research on the influence of microorganisms on women’s reproductive health 

highlights both their pathogenic and protective roles. Pathogenic microorganisms like 

Chlamydia trachomatis, Neisseria gonorrhoeae, and Trichomonas vaginalis have been 

frequently identified as culprits in reproductive tract infections (RTIs) (Baud et al., 2008; 

Hornung et al., 2015), which can result in severe complications such as pelvic 

inflammatory disease (PID), infertility, and adverse pregnancy outcomes(CDC, 2013; 

Huneeus et al., 2018; Op de Coul et al., 2021; Wangnapi et al., 2015). Additionally, 

Gardnerella vaginalis is strongly associated with bacterial vaginosis (BV), a common 

vaginal dysbiosis where protective Lactobacillus populations decrease, and pathogenic 

bacteria proliferate, disrupting the vaginal pH and increasing the risk of infections and 

inflammation (Akgül & Karakan, 2018; Shivakoti et al., 2020). 

Conversely, protective microorganisms, primarily of the Lactobacillus genus, are 

recognized for their critical role in maintaining vaginal health. Lactobacillus species such 

as L. crispatus, L. iners, L. jensenii, and L. gasseri help maintain an acidic vaginal pH 
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through lactic acid production, thereby creating a barrier against pathogenic bacteria. 

The presence of these beneficial bacteria has been shown to support immune functions 

and produce antimicrobial compounds like hydrogen peroxide and bacteriocins, which 

further inhibit pathogen growth (Borges et al., 2014). 

The composition of vaginal microbiota can be affected by various factors, 

including hormonal fluctuations during the menstrual cycle, pregnancy, and menopause. 

Studies show that hormonal changes, particularly in estrogen levels, influence the 

vaginal microbiota's stability, often promoting Lactobacillus dominance during peak 

estrogen levels (MacIntyre et al., 2015). External factors, such as intimate hygiene 

practices and contraceptive use, also play a role. For example, frequent douching or use 

of harsh chemicals has been associated with increased BV and other RTIs, likely due to 

disruptions in the natural microbial balance (Brotman, 2011). 

In recent years, the therapeutic use of probiotics has gained attention as a 

strategy for restoring microbial balance, particularly after antibiotic treatment. 

Probiotics containing specific Lactobacillus strains, such as L. rhamnosus GR-1 and L. 

reuteri RC-14, have demonstrated efficacy in re-establishing healthy microbiota 

composition and reducing recurrence of BV and RTIs (Martinez et al., 2009; Reid et al., 

2001, 2011) This literature underscores the need for a nuanced understanding of 

microorganisms’ dual roles in women’s reproductive health, which may inform 

preventive and therapeutic strategies in clinical practice. 

METHODS 

The method employed in this scientific article is a literature review approach. We 

conducted a thorough examination of diverse literature relevant to the topic under 

investigation, specifically focusing on microorganisms as both risk factors and protective 

agents in women's reproductive health. This method aims to provide insights that can 

contribute to more holistic and effective approaches to women’s reproductive 

healthcare. 

The collected data and information were carefully selected to ensure the inclusion 

of scientifically valid and relevant sources. These sources were then organized into key 

subtopics, including the dynamics of the vaginal microbiota and its impact on women's 

reproductive health. This structured approach enables a comprehensive understanding 

of the dual roles that microorganisms play in either enhancing or compromising 

reproductive health, setting a foundation for potential strategies in healthcare 

improvement.   

DISCUSSION 

Women's Reproductive Health and the Role of Microorganisms 

Women’s reproductive health encompasses physical, mental, and social well-

being related to the reproductive system. According to the World Health Organization 

(WHO), women’s reproductive health includes four main dimensions: sexual health, 

reproductive health, reproductive rights, and gender equity in reproductive health 

(WHO, 2022). Sexual health refers to an individual’s ability to experience safe and 
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satisfying sexual activities, free from coercion, discrimination, or violence. Reproductive 

health involves the ability to have a healthy sexual life and the choice to have children. 

Reproductive rights are linked to individuals’ rights to make decisions about their 

reproduction without interference or discrimination. Gender equity in reproductive 

health emphasizes addressing gender disparities in access to reproductive health and 

decision-making (WHO, 2022). 

Microorganisms play an essential role in maintaining the balance of women's 

reproductive health, especially in the vaginal microbiota. The vaginal microbiota is a 

community of microorganisms within the female reproductive tract that significantly 

influences vaginal ecosystem balance. A healthy vaginal microbiota is dominated by 

Lactobacillus bacteria, especially Lactobacillus crispatus, Lactobacillus iners, 

Lactobacillus jensenii, and Lactobacillus gasseri. These bacteria help maintain an acidic 

vaginal pH, between 3.5 and 4.5, through the production of lactic acid. This optimal 

acidity creates an environment unfavorable for pathogenic microorganisms (Antonio et 

al., 1999). 

Microorganisms within the vaginal microbiota contribute to women's 

reproductive health through several mechanisms. First, Lactobacillus bacteria produce 

antimicrobial compounds such as lactic acid, hydrogen peroxide, and bacteriocins, which 

protect the vagina from infections by inhibiting the growth of pathogenic bacteria 

(Borges et al., 2014). These compounds prevent the growth of pathogenic bacteria that 

can cause reproductive tract infections. Additionally, a healthy vaginal microbiota 

composition supports moisture and acidity balance, which is crucial for maintaining 

vaginal mucosa integrity and protecting against irritation and infections (Stout et al., 

2020). A balanced vaginal microbiota also plays a role in maintaining local 

immunological balance within the reproductive tract, aiding in infection resistance and 

overall reproductive health (Adapen et al., 2022; Don et al., 2023). 

While the vaginal microbiota contributes to reproductive health, some 

microorganisms may lead to reproductive diseases. One of the most common examples 

is Gardnerella vaginalis, associated with bacterial vaginosis (BV)—a condition 

characterized by disrupted vaginal microbiota balance (Morrill et al., 2020; Schellenberg 

et al., 2017). BV is a prevalent condition among women, marked by a decrease in 

Lactobacillus levels and an increase in pathogenic bacteria like Gardnerella vaginalis. BV 

can cause symptoms such as abnormal discharge, unpleasant odor, and itching. 

Additionally, BV is linked to complications like upper reproductive tract infections, a 

higher risk of sexually transmitted infections (STIs), and increased pregnancy-related 

complications (Gandhi et al., 2022; Hardy et al., 2017; MacIntyre et al., 2015). 

Apart from BV, certain sexually transmitted infections (STIs) are also associated 

with specific microorganisms. For instance, vulvovaginal candidiasis (VVC), caused by 

Candida fungi, is a common STI among women. VVC symptoms include itching, abnormal 

discharge, and genital discomfort. Factors like antibiotic use, pregnancy, or weakened 

immune systems can increase the risk of this infection (Abad & Safdar, 2009; Han & Ren, 

2021; Martinez et al., 2009).. Other STIs, such as chlamydia, gonorrhea, and Human 

Papillomavirus (HPV) infection, can also impact women's reproductive health. These 
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infections are linked to various complications, including pelvic inflammatory disease, 

infertility, cervical cancer, and ectopic pregnancy (CDC, 2013). 

In this context, maintaining a healthy vaginal microbiota balance and avoiding 

risk factors that may disrupt this balance are essential. Understanding the role of 

microorganisms in women’s reproductive health can help develop effective prevention 

and management strategies, including the use of vaginal probiotics to optimize a healthy 

microbiota composition. 

Microorganisms as Risk Factors in Women's Reproductive Health 

Pathogenic Microorganisms Associated with Female Reproductive Tract Infections 

Female reproductive tract infections are a significant global health issue often 

caused by specific pathogenic microorganisms. Understanding these pathogenic 

microorganisms and their impact on the female reproductive system is crucial for 

effective management and prevention (A. Baud et al., 2023; D. Baud et al., 2008). 

One common pathogenic microorganism associated with female reproductive 

tract infections is Neisseria gonorrhoeae, the bacteria responsible for gonorrhea. 

Gonorrhea infections can cause inflammation in the female reproductive system, 

affecting the cervix, uterus, and fallopian tubes. Untreated gonorrhea infections pose a 

high risk of developing pelvic inflammatory disease, which can lead to infertility (CDC, 

2013). 

Another pathogenic bacteria is Chlamydia trachomatis, the cause of chlamydia. 

Chlamydia can lead to inflammation in the female reproductive tract and severe 

complications such as pelvic inflammatory disease, which impairs fallopian tube 

function and causes infertility. For pregnant women, chlamydia infections carry a high 

risk of complications for the newborn (D. Baud et al., 2008; Hornung et al., 2015; 

Huneeus et al., 2018; Op de Coul et al., 2021; Wangnapi et al., 2015). 

Sexually Transmitted Diseases and Their Impact on Women's Reproductive Health 

Sexually transmitted diseases (STDs) significantly impact women’s reproductive 

health. Gonorrhea, chlamydia, syphilis, and HIV can disrupt the normal functions of the 

female reproductive system, leading to severe complications. These effects are 

particularly pronounced among young, sexually active women (A. Baud et al., 2023; D. 

Baud et al., 2008). 

Gonorrhea and chlamydia infections can spread to the upper reproductive tract, 

resulting in pelvic inflammatory disease (PID). PID is a serious complication that can 

damage the fallopian tubes and cause infertility. Additionally, untreated gonorrhea and 

chlamydia infections in pregnant women may lead to fetal complications, including 

premature birth (CDC, 2013). 

Syphilis, caused by Treponema pallidum, also has severe implications for women’s 

reproductive health. Untreated syphilis in pregnant women may lead to fetal 

complications, including fetal death, premature birth, and low birth weight (Goldenberg 

& Thompson, 2003). 

The Relationship Between Intimate Hygiene, Microorganisms, and Infection Risk 
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The relationship between intimate hygiene, microorganisms, and infection risk in 

women’s reproductive health is an important aspect to consider. Improper intimate 

hygiene practices can disrupt the vaginal microbiota balance, increasing reproductive 

tract infection risk (Brotman et al., 2008). 

One common practice that can alter vaginal microbiota is douching, which 

involves cleansing the vagina with liquid solutions. Douching disrupts the natural acidic 

environment of the vagina, enabling pathogenic microorganism growth. A study by 

Brotman et al. (2008) found that douching is associated with an increased risk of 

bacterial vaginosis and sexually transmitted infections among women. Additionally, 

intimate hygiene practices' effects on reproductive tract infection risk may be influenced 

by the types of personal care products used. Products containing fragrances, 

antibacterial agents, or lotions can disrupt the vaginal microbiota balance and raise 

infection risk. 

Practicing healthy and proper hygiene is essential for maintaining vaginal 

microbiota balance and reducing reproductive tract infection risks. Understanding the 

impact of intimate hygiene practices on the vaginal microbiota can help women make 

informed decisions regarding their reproductive health care. To prevent and manage 

reproductive tract infections, it is essential to educate women on proper intimate 

hygiene practices and their effects on the vaginal microbiota. Healthcare professionals 

should play a critical role in providing accurate information and supporting women in 

maintaining their reproductive health (Goldenberg & Thompson, 2003). 

Microorganisms as Protection in Women's Reproductive Health 

Normal Vaginal Microbiota and Its Role in Maintaining Balance 

The normal vaginal microbiota comprises a complex community of 

microorganisms that inhabit the female reproductive tract. This microbiota composition 

plays a central role in maintaining the vaginal ecosystem balance and overall women’s 

reproductive health (Don et al., 2023; Rizzo et al., 2021; Trifanescu et al., 2023; WHO, 

2022). A healthy vaginal microbiota is primarily dominated by Lactobacillus species, 

including Lactobacillus crispatus, Lactobacillus iners, Lactobacillus jensenii, and 

Lactobacillus gasseri. These bacteria contribute significantly to maintaining vaginal 

acidity by producing lactic acid as a metabolic by product, creating an acidic 

environment with a pH ranging from 3.5 to 4.5. This low pH environment is unfavorable 

for the growth of pathogenic microorganisms (Haya et al., 2014; Nosenko & Demidchik, 

2023). 

One critical function of lactic acid is inhibiting the growth and replication of 

pathogenic bacteria such as Neisseria gonorrhoeae and Chlamydia trachomatis, both of 

which are common causes of reproductive tract infections (Huneeus et al., 2018; Op de 

Coul et al., 2021). Additionally, lactic acid helps sustain a balanced vaginal flora, which 

prevents the overgrowth of pathogens that could lead to infections and inflammation. 

The healthy vaginal microbiota also supports an effective local immune system. 

Beneficial bacteria in the vaginal microbiota interact with immune cells in vaginal tissue, 

regulating immune responses and stimulating the production of defensive substances 



72 | P a g e  

 

such as antibodies and cytokines. This means that normal vaginal microbiota not only 

offers physical protection through ecological balance but also bolsters the body’s 

immune defenses against infections (Lyra et al., 2023). 

Maintaining a balanced vaginal microbiota is crucial for women’s reproductive 

health overall. A healthy vaginal microbiota can help prevent infections in the 

reproductive tract, potentially reducing the risk of serious complications like pelvic 

inflammatory disease, infertility, and pregnancy complications (Haya et al., 2014; 

Nosenko & Demidchik, 2023). Therefore, promoting vaginal microbiota balance through 

appropriate hygiene practices and a healthy lifestyle is essential for women’s 

reproductive well-being. 

The normal vaginal microbiota plays a crucial role in safeguarding women’s 

reproductive health. Through lactic acid production and immune response regulation, 

the vaginal microbiota forms a natural defense against pathogenic microorganisms. By 

maintaining this balance through proper hygiene and healthy habits, women can reduce 

reproductive tract infection risks and promote their long-term reproductive health 

(Kaushic et al., 2011). 

Integrity of Mucosal Barrier and Immunological Defense Against Infection 

The female reproductive system has a complex natural defense mechanism to 

guard against infection. The integrity of the mucosal barrier, which includes the skin and 

mucosal membranes lining the reproductive tract, forms the first line of defense. This 

barrier functions as a physical shield, preventing pathogenic microorganisms from 

entering the body (Choi et al., 2024; Hickey et al., 2011). 

The vaginal mucosal membrane is structured with epithelial cells designed to 

provide protection. Vaginal epithelial cells play a crucial role in forming the primary 

defense against infections by producing mucus—a sticky substance that traps and 

removes microorganisms and foreign particles from the mucosal surface. A study by Sun 

et al. (2022) reveals that vaginal epithelial cells also possess specific receptors and 

signaling pathways that recognize pathogens and activate immune responses. 

Furthermore, a healthy vaginal microbiota supports mucosal barrier integrity. 

Beneficial bacteria in the vaginal microbiota help maintain an acidic environment that is 

inhospitable to pathogens. Lactic acid production by Lactobacillus species, for instance, 

helps keep the vaginal pH low, which inhibits pathogen growth and replication (Haya et 

al., 2014; Nosenko & Demidchik, 2023). 

The importance of the mucosal barrier is also underscored by the local immune 

system's role in combating infection. Vaginal epithelial cells can detect foreign 

microorganisms and stimulate immune responses. They produce signaling molecules 

like cytokines that recruit defensive cells, including macrophages and dendritic cells, to 

combat infections (Kaushic et al., 2011). This immune response involves adaptive 

immunity through T cells and B cells, which are present in the mucosal tissue and play a 

role in responding to infections and forming long-term immunity against specific 

pathogens (Choi et al., 2024; Hickey et al., 2011). 

When the integrity of the mucosal barrier is compromised, either due to physical 
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trauma or specific medical conditions, the risk of reproductive tract infections can 

increase. For instance, changes in vaginal pH due to improper hygiene practices or 

exposure to certain chemicals can disrupt the mucosal environment, facilitating the 

growth of pathogenic bacteria (Brotman et al., 2008). Thus, preserving the mucosal 

barrier integrity through proper hygiene and avoiding physical trauma is key to 

preventing reproductive tract infections. 

The integrity of the mucosal barrier and immunological defenses are crucial for 

protecting women’s reproductive health from infections. Through physical and 

immunological mechanisms, the female reproductive system has a robust defense 

system to maintain microbial balance and inhibit pathogen growth. Understanding the 

significance of mucosal barrier integrity and immune responses can aid in developing 

effective strategies for preventing and managing reproductive tract infections (Kaushic 

et al., 2011). 

Probiotics and Their Role in Maintaining Vaginal Microbiota Health 

Probiotics have gained considerable attention in recent years as a potential 

means of enhancing and maintaining vaginal microbiota health. Probiotics are live 

microorganisms that, when consumed in adequate amounts, can benefit the host’s health 

(Reid et al., 2001). In the context of vaginal microbiota, probiotics play a role in 

maintaining a balanced ecosystem and inhibiting pathogenic bacteria growth. 

One of the most common probiotic strains identified for vaginal health is 

Lactobacillus. Lactobacillus bacteria play a pivotal role in sustaining vaginal health by 

promoting an acidic environment through lactic acid production. This acidic 

environment not only deters pathogenic bacteria but also helps maintain mucosal 

integrity in the vagina (Haya et al., 2014; Nosenko & Demidchik, 2023).. 

A study by Reid et al., (2001). found that probiotic supplements containing 

Lactobacillus rhamnosus GR-1 and Lactobacillus fermentum RC-14 help restore vaginal 

microbiota balance in women with bacterial vaginosis. Participants who consumed these 

probiotics experienced an increase in Lactobacillus populations and a reduction in 

bacterial vaginosis symptoms. 

Probiotics also aid in preventing reproductive tract infections. By inhibiting 

pathogen growth and enhancing local immune defenses, probiotics protect the vagina 

from infections that may lead to serious complications. The beneficial role of probiotics 

is also evident in treating vulvovaginal candidiasis (VVC), a fungal infection caused by 

Candida species, which often leads to abnormal discharge, itching, and vaginal 

discomfort. A study by Martinez et al. (2009) indicates that consuming probiotics 

containing Lactobacillus rhamnosus GR-1 and Lactobacillus reuteri RC-14 can help 

alleviate VVC symptoms and restore vaginal microbiota balance. 

However, it is important to note that the effectiveness of probiotics varies based 

on the strain, dosage, and individual characteristics. It is recommended to consult with 

healthcare professionals before taking probiotic supplements to ensure they meet 

individual needs and conditions (Reid et al., 2011). 

In conclusion, probiotics have substantial potential for promoting vaginal 
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microbiota health and preventing reproductive tract infections. Through mechanisms 

such as lactic acid production, pathogen inhibition, and immune support, probiotics 

contribute to sustaining a healthy vaginal environment. Nonetheless, further research is 

required to determine the most effective probiotic strains and appropriate dosages for 

optimizing women’s reproductive health. 

Factors Influencing Microorganisms in Women's Reproductive Health 

The Influence of Hormones on Vaginal Microbiota Composition 

The composition of vaginal microbiota is influenced by various factors, with 

hormones playing a significant role. Hormones impact the physical and chemical 

environment of the vagina, which in turn affects the types and quantities of 

microorganisms residing in this area (Haya et al., 2014; Nosenko & Demidchik, 2023). 

One prominent example of hormonal influence on vaginal microbiota 

composition is the menstrual cycle. During the menstrual cycle, changes in estrogen and 

progesterone levels significantly impact the vaginal environment. At the beginning of the 

cycle, estrogen levels rise, stimulating the formation of a thicker vaginal mucosal 

epithelial layer. Estrogen also promotes glycogen production, which is utilized by 

Lactobacillus bacteria to produce lactic acid, creating an acidic environment that inhibits 

pathogenic microorganisms (Borgdorff et al., 2016). 

Research by Borgdorff et al. (2016) illustrates how vaginal microbiota 

composition fluctuates throughout the menstrual cycle. In the early follicular phase 

(before ovulation), the vaginal microbiota composition tends to be more diverse and 

may include some pathogenic bacteria. However, as the luteal phase (after ovulation) 

approaches, the microbiota composition stabilizes, predominantly featuring 

Lactobacillus bacteria. 

Beyond the menstrual cycle, hormones also influence vaginal microbiota during 

pregnancy. During pregnancy, estrogen and progesterone levels are elevated, which 

leads to increased glycogen production in vaginal epithelial cells, supporting the growth 

of Lactobacillus bacteria (MacIntyre et al., 2015). These hormones also modulate the 

local immune system, influencing immune responses to microorganisms (Robinson & 

Klein, 2012). 

Hormonal influence extends beyond menstruation and pregnancy to other life 

stages, such as puberty and menopause. During menopause, estrogen levels decline, 

resulting in reduced glycogen production, a decrease in Lactobacillus populations, and 

changes in vaginal pH. This shift can increase susceptibility to reproductive tract 

infections and disrupt microbiota balance (Czajkowski et al., 2021). 

Hormones, especially estrogen, play a crucial role in shaping the vaginal 

environment by supporting an acidic pH that inhibits pathogenic bacterial growth and 

encourages Lactobacillus proliferation. Hormonal fluctuations throughout the 

menstrual cycle, pregnancy, menopause, and other life phases alter vaginal microbiota 

balance, impacting susceptibility to infections and overall reproductive health. 

The Relationship Between Intimate Hygiene, Contraception, and Microbiota Changes 
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Intimate hygiene is a critical aspect of maintaining women's reproductive health, 

but variations in hygiene practices can influence vaginal microbiota composition. 

Additionally, the use of certain contraceptive methods may affect the balance of vaginal 

microbiota. Understanding the complex relationship between intimate hygiene, 

contraception, and microbiota changes is essential for optimizing women’s reproductive 

health (Brotman et al., 2008). 

Improper intimate hygiene practices, such as excessive vaginal cleansing or using 

harsh chemical products, can disturb the vaginal environment. Teh douching, or 

cleansing the vagina with solutions, disrupts vaginal microbiota and increases the risk 

of reproductive tract infections. Overly aggressive hygiene practices can deplete 

beneficial bacteria like Lactobacillus, which are essential for a healthy vaginal 

environment (Brotman et al., 2008; Brown et al., 2023; Sun et al., 2022). 

The use of certain contraceptive methods also affects vaginal microbiota.  (Don et 

al., 2023; Hardy et al., 2017; Song et al., 2020)found that women using oral contraceptive 

pills have different vaginal microbiota compositions than those not using contraceptives. 

This difference may be due to hormonal changes induced by oral contraceptives, which 

alter the vaginal environment and influence microbial growth. Other research suggests 

that hormonal contraceptives can shift the vaginal environment, impacting the growth 

of specific microorganisms (Borgdorff et al., 2016). It is important to note that the impact 

of hygiene and contraception on microbiota changes can vary among individuals 

depending on factors like genetics, age, and health status. Some women may be more 

susceptible to microbiota changes than others based on these variables. 

Understanding the relationship between intimate hygiene, contraception, and 

microbiota has important clinical implications. Healthcare professionals should educate 

women on safe hygiene practices and appropriate contraceptive choices. Women should 

be informed about the potential risks of microbiota alterations and how to maintain a 

healthy vaginal environment. 

In some cases, certain contraceptive methods may be better suited for minimizing 

their impact on vaginal microbiota. For example, non-hormonal contraceptives such as 

condoms or copper intrauterine devices may be alternative options for women wishing 

to avoid hormonal changes affecting vaginal microbiota (Czajkowski et al., 2021). 

The relationship between intimate hygiene, contraception, and vaginal 

microbiota is complex and requires further study. Improper hygiene practices and 

certain contraceptive methods can disturb microbiota balance, which may negatively 

impact women’s reproductive health. Proper education and thoughtful contraceptive 

choices are essential for maintaining a balanced vaginal environment and supporting 

reproductive health (Song et al., 2020). 

Protective and Restorative Strategies for Microorganisms in Women's Reproductive 

Health 

Practices to Enhance Vaginal Microbiota Health 

A balanced vaginal microbiota is crucial for maintaining women’s reproductive 
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health. Certain daily practices can help preserve this balance, prevent pathogenic 

bacterial growth, and reduce the risk of reproductive tract infections. The following 

practices, supported by research findings, are effective strategies for enhancing vaginal 

microbiota health. 

• Proper Intimate Hygiene Practices: Practicing appropriate intimate hygiene is 

essential for maintaining vaginal microbiota health. However, excessive cleansing 

practices, like douching, should be avoided, as they can disrupt the vaginal 

environment and harm beneficial bacteria. Maintaining cleanliness with plain water 

and avoiding harsh chemicals is recommended. Douching correlates with an 

increased risk of bacterial vaginosis and unhealthy changes in vaginal microbiota 

composition. Therefore, minimal and non-intrusive hygiene practices are important 

for maintaining microbiota health (Brotman et al., 2008; Brown et al., 2023; Sun et 

al., 2022). 

• Choosing Appropriate Clothing: Wearing breathable, cotton underwear helps 

support ventilation and keeps the genital area dry, preventing a moist environment 

conducive to pathogenic bacteria growth. Moisture reduction through proper 

clothing choices is key for sustaining a balanced microbiota (Choi et al., 2024; Hickey 

et al., 2011). 

• Balanced Diet: A balanced diet is integral to vaginal microbiota health. Fiber-rich 

diets, including vegetables, fruits, and whole grains, provide natural prebiotics for 

beneficial bacteria like Lactobacillus. Prebiotics act as a nutrient source for beneficial 

bacteria, supporting microbiota equilibrium.  Shivakoti et al. (2020) found that a 

high-fiber, low-saturated-fat diet correlates with a healthier vaginal microbiota 

composition, potentially reducing infection risks. Fermented foods, such as yogurt 

with natural probiotics, also contribute positively to vaginal microbiota health. 

• Avoiding High-Risk Behaviors: Certain behaviors, such as smoking and excessive 

alcohol consumption, can negatively impact vaginal microbiota health. A study by 

Brotman et al. (2008) indicated that smokers tend to have altered vaginal microbiota 

compared to non-smokers, as smoking can affect local blood flow and immune 

function in the vaginal area. 

• Appropriate Contraceptive Choices: Some contraceptive methods impact vaginal 

microbiota. Hormonal contraceptives, such as oral contraceptives, influence 

hormone levels and subsequently the vaginal environment. Choosing contraception 

suitable to one’s body and needs can help minimize its impact on vaginal microbiota  

(Antonio et al., 1999; Hardy et al., 2017). 

• Maintaining Sexual Health: Practicing safe and healthy sexual behaviors 

contributes to microbiota health. Condom use, for example, prevents sexually 

transmitted infections (STIs) that could disrupt microbiota balance. Post-coital 

urination and gentle cleaning with water can also help reduce infection risks (Mangai 

et al., 2019). 

Daily practices significantly impact vaginal microbiota health. Proper intimate 

hygiene, a balanced diet, and appropriate clothing choices are essential for preserving 
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microbiota balance and preventing reproductive tract infections. Awareness of practices 

that promote microbiota health is crucial for women aiming to maintain their 

reproductive well-being. 

Microbiota Restoration After Infection Treatment 

Treating reproductive tract infections often involves antibiotics or other 

antimicrobial agents targeting pathogenic microorganisms. While these treatments 

restore health, they may also disrupt the balance of the normal vaginal microbiota. Thus, 

post-treatment microbiota restoration is essential for preserving women’s reproductive 

health. 

Antibiotics used to treat infections not only target pathogens but may also 

eliminate beneficial bacteria in the vaginal microbiota, disrupting the vaginal 

environment and possibly increasing the risk of antibiotic-resistant pathogens. 

Antibiotic treatments can decrease vaginal microbiota diversity and reduce 

Lactobacillus populations, which are crucial for maintaining an acidic environment that 

inhibits pathogenic microorganism growth. Loss of Lactobacillus can lead to recurrent 

reproductive tract infections (Husain et al., 2020; Tamarelle et al., 2023; Zwittink et al., 

2021). 

Strategies for Microbiota Restoration: 

• Probiotics: Probiotics are a viable strategy for restoring vaginal microbiota balance 

following infection treatment. Probiotics are live microorganisms that, when 

consumed in sufficient quantities, offer health benefits. Probiotics containing specific 

Lactobacillus strains have been used to aid in restoring vaginal microbiota balance. 

Martinez et al. (2009) demonstrated that probiotic supplements with Lactobacillus 

rhamnosus GR-1 and Lactobacillus reuteri RC-14 helped alleviate bacterial vaginosis 

and restore microbiota equilibrium. Other studies support probiotic efficacy in 

reducing the risk of recurrent reproductive tract infections (Husain et al., 2020; 

Sharpe et al., 2021). 

• Diet and Prebiotics: A balanced diet and consuming foods rich in natural prebiotics 

can also aid in microbiota restoration. Prebiotics are non-digestible fibers that act as 

a food source for beneficial bacteria, such as Lactobacillus, in the gut and vagina. A 

high-fiber diet correlates with a more balanced vaginal microbiota composition. 

Foods rich in natural prebiotics, like garlic, onions, bananas, and brown rice, help 

sustain beneficial bacteria populations within the vaginal microbiota (Jantzen da 

Silva Lucas et al., 2020; Shivakoti et al., 2020). 

• Proper Hygiene Practices: Post-treatment, maintaining gentle hygiene without 

over-cleansing is vital for microbiota recovery. Excessive cleaning with harsh 

chemical products can disrupt the vaginal environment and reduce beneficial 

bacterial populations. Keeping the genital area clean with plain water and avoiding 

unnecessary chemicals are important steps in microbiota recovery (Brotman et al., 

2008). 

• Consulting Health Professionals: Women undergoing infection treatment and 
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seeking microbiota recovery guidance should consult health professionals. 

Healthcare providers can offer tailored recommendations based on the infection 

type, treatment received, and individual needs. This approach ensures optimal 

microbiota restoration while maintaining reproductive health (Goldenberg & 

Thompson, 2003). 

Restoring vaginal microbiota following infection treatment is essential for 

maintaining reproductive health. Infection treatments, especially antibiotics, may 

disrupt microbiota balance, leading to increased recurrence risks. Restoration strategies 

involving probiotics, a balanced diet, proper hygiene practices, and professional 

consultation support a healthy vaginal environment and help prevent future infections. 

However, each individual’s needs are unique, making consultation with healthcare 

professionals a critical step in determining the most suitable recovery approach. 

Probiotic Therapy and Its Use as a Therapeutic Approach 

Probiotic therapy, which involves using live microorganisms beneficial to human 

health, has emerged as an area of interest in addressing various health issues. In the 

context of women’s reproductive health, probiotic therapy offers a promising 

therapeutic approach to maintain and restore vaginal microbiota health and manage 

conditions such as bacterial vaginosis and reproductive tract infections. 

Probiotic therapy is based on the concept that beneficial microorganisms can help 

sustain microbiota balance in the body, thus inhibiting the growth of pathogenic 

microorganisms. For women’s reproductive health, Lactobacillus bacteria are the 

primary focus due to their role in maintaining vaginal acidity, preventing pathogenic 

bacterial growth, and supporting reproductive health (Husain et al., 2020; Tamarelle et 

al., 2023; Zwittink et al., 2021). 

Bacterial vaginosis (BV) is a common reproductive health issue marked by shifts 

in vaginal microbiota composition, leading to a decrease in Lactobacillus and an increase 

in pathogenic bacteria. Probiotic therapy has been explored as a treatment for BV. 

Mastromarino et al. (2009) conducted clinical trials to test the effectiveness of probiotic 

supplements containing Lactobacillus rhamnosus GR-1 and Lactobacillus reuteri RC-14 

in treating BV. The results indicated that probiotic therapy could help restore a healthy 

vaginal microbiota composition and reduce BV symptoms. 

Beyond addressing microbiota balance, probiotic therapy has also been studied 

for preventing reproductive tract infections. Probiotic microorganisms act as barriers 

against pathogenic bacteria by competing for attachment sites on epithelial cells and 

producing antimicrobial compounds. Reid et al. (2001) found that probiotic 

supplements containing Lactobacillus rhamnosus GR-1 and Lactobacillus reuteri RC-14 

reduced recurrent reproductive tract infections in women, helping maintain a healthy 

vaginal environment and inhibiting pathogenic bacterial growth. 

The effectiveness of probiotic therapy depends on various factors, including the 

probiotic strain type, dosage, administration method, and individual health conditions. 

Selecting strains with appropriate traits for the vaginal environment and an ability to 
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adhere to vaginal epithelial cells is essential. Effective dosages should also be considered 

to ensure sufficient probiotics reach the vaginal area for therapeutic benefits (Martinez 

et al., 2009). 

Research is ongoing to develop more effective and specific probiotic therapies for 

women’s reproductive health. This includes exploring combinations of different 

probiotic strains, improved formulations, and a deeper understanding of interactions 

between probiotics and the vaginal environment. 

Probiotic therapy has emerged as a promising approach for maintaining vaginal 

microbiota health and addressing reproductive health issues like bacterial vaginosis and 

reproductive tract infections. By promoting Lactobacillus growth, probiotics help 

sustain a healthy vaginal environment, inhibit pathogen growth, and support 

reproductive health. However, further research and enhanced understanding of factors 

influencing probiotic efficacy are needed to optimize this approach for women’s 

reproductive health. 

Challenges and Opportunities in Understanding the Role of Microorganisms 

Research on microorganisms’ roles in women’s reproductive health has advanced 

significantly, but challenges and opportunities remain in fully understanding the impact 

and benefits of microorganisms on reproductive health. The diversity of microorganisms 

and their complex interactions with the human body make this research area both 

fascinating and challenging. 

Challenges in Understanding 

• Complexity of Microbial Diversity: The genetic and functional diversity of vaginal 

microbiota microorganisms poses challenges in identifying and understanding each 

type’s role in reproductive health (Prusty & Unisa, 2013). 

• Microorganism and Host Interactions: Interactions between microorganisms and 

the human body are highly complex and not fully understood. How microorganisms 

contribute to hormonal balance, immune function, and the vaginal environment 

requires further exploration (Nuriel-Ohayon et al., 2016). 

• Association of Disease and Microorganisms: While changes in vaginal microbiota 

composition have been linked to reproductive health issues, such as bacterial 

vaginosis, the causal relationship between specific microorganisms and diseases 

remains incompletely understood (MacIntyre et al., 2015). 

Opportunities for Further Understanding 

• Metagenomic Technology: Advancements in metagenomic technology allow for 

deeper identification and analysis of microorganisms. This approach enables DNA 

sequencing of microorganisms in biological samples, providing comprehensive 

insights into microbiota composition and genetic diversity (Borgdorff et al., 2016). 

• Longitudinal Studies: Long-term studies monitoring vaginal microbiota changes over 

time can improve understanding of microbiota composition shifts in response to 

hormonal fluctuations, lifestyle changes, and medical treatments (Prusty & Unisa, 
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2013; Vargas-Robles et al., 2020; WHO, 2022). 

• Functional Microbiota Understanding: Deeper insights into how microorganisms 

interact with the human body and contribute to reproductive health functions can 

reveal new mechanisms underlying microbiota balance (Nuriel-Ohayon et al., 2016). 

• Therapy Development: Research on microorganisms’ roles in reproductive health 

also paves the way for more targeted therapies. Optimized probiotic use and 

genetically engineered microbial therapies may offer solutions to maintain 

microbiota balance and address reproductive health issues (Reid et al., 2001, 2011). 

The study by Nuriel-Ohayon et al. (2016) highlights the importance of 

understanding functional vaginal microbiota concerning reproductive health and 

disease. This research illustrates the complexity of interactions between vaginal 

microbiota, epithelial cells, and the immune system in reproductive health. 

In the face of these challenges and opportunities, ethical and social considerations 

are essential for advancing microorganism research in reproductive health. Microbial 

therapy or microbiota manipulation should be grounded in robust scientific evidence 

and consider potential risks or side effects. 

Further understanding of microorganisms’ roles in women’s reproductive health 

presents both challenges and opportunities. The development of new analytical 

methods, long-term studies, and functional insights into microbiota interactions are 

crucial for unraveling the complex relationship between microorganisms and human 

health in reproductive contexts. 

Future Research to Develop More Effective Interventions 

Developing more effective interventions in women’s reproductive health is a key 

objective in enhancing care and preventing reproductive health issues. Future research 

in this field aims to gain a deeper understanding of microorganisms, hormones, 

immunity, and environmental factors in women’s reproductive health and to create 

more sophisticated and personalized interventions. 

• Deeper Understanding of Vaginal Microbiota Composition: Future studies will 

focus on understanding the composition and function of vaginal microbiota and their 

impact on reproductive health. Advanced metagenomic techniques will be used to 

identify and analyze microorganisms at high resolution, helping to pinpoint the types 

that play essential roles in sustaining a healthy vaginal environment (Borgdorff et al., 

2016). 

• Personalized Microbiota Therapy: Developing personalized microbiota therapy is 

an exciting research trend. By analyzing individual microbiota profiles, more 

effective, specific interventions can be tailored to restore vaginal microbiota balance. 

Probiotic therapy tailored to the specific microorganisms that are deficient or absent 

in an individual’s microbiota may offer more effective solutions than one-size-fits-all 

approaches (Reid et al., 2001, 2011). 

• Genetic Manipulation of Microorganisms for Therapy: Future research may also 

explore genetic manipulation technology to create microorganisms with desired 
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characteristics. This could include developing more resilient probiotic strains that 

maintain vaginal acidity or produce natural antimicrobial compounds to inhibit 

pathogen growth  (Abad & Safdar, 2009; Akgül & Karakan, 2018; Czajkowski et al., 

2021; Gandhi et al., 2022; Qasemi et al., 2023). 

• Development of Reproductive Health Vaccines: Developing vaccines to enhance 

immunity against microorganisms involved in reproductive tract infections 

represents a promising research field. Such vaccines may protect women from 

recurrent infections, reducing their impact on reproductive health (Robinson & 

Klein, 2012). 

• Deeper Understanding of Hormone-Microbiota Interactions: Further studies on 

how hormones influence vaginal microbiota composition, and vice versa, will reveal 

mechanisms underlying microbiota changes during the menstrual cycle, pregnancy, 

and menopause. This knowledge can inform targeted interventions for different 

reproductive stages (MacIntyre et al., 2015). 

• Integration of Multi-Omics Data: Using multi-omics approaches, such as 

metagenomics, metatranscriptomics, and metabolomics, will provide a 

comprehensive understanding of the complex interactions between microorganisms, 

genes, and molecules in the vaginal environment. Integrating data across these levels 

offers richer insights into the relationship between microbiota and reproductive 

health (Borgdorff et al., 2016). The study by Borgdorff et al. emphasizes the value of 

multi-omics approaches in understanding microbiota changes across the menstrual 

cycle and menopause, providing a comprehensive view of how hormones and 

physiological shifts affect microbiota composition. 

• Environmental and Lifestyle Studies: Further research on environmental, lifestyle, 

and dietary factors influencing vaginal microbiota health will provide insights into 

modifiable practices to enhance microbiota balance. Education and interventions 

that inform women of practices supporting microbiota health can also be part of the 

solution (Prusty & Unisa, 2013; Vargas-Robles et al., 2020; WHO, 2022). 

Future research in women’s reproductive health will concentrate on better 

understanding the roles of microorganisms, hormones, and environmental factors in 

sustaining reproductive health. Advanced technologies, such as metagenomics and 

genetic manipulation, will support the development of more effective and personalized 

interventions. Developing vaccines and understanding the complex interactions 

between microbiota and the human body are also critical focuses in this research. These 

advances are expected to lead to more effective solutions for maintaining and improving 

women’s reproductive health. 
 
CONCLUSION 

Microorganisms play dual roles in women’s reproductive health, acting as both 

risk factors and protective agents. While pathogenic bacteria are linked to infections like 

bacterial vaginosis (BV) and sexually transmitted infections (STIs) that can lead to 

serious complications, beneficial microorganisms, particularly Lactobacillus species, are 

essential for maintaining a healthy vaginal environment. Factors such as hormonal 
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changes, hygiene practices, and lifestyle significantly impact microbiota balance. 

Probiotic therapy presents a promising approach for restoring microbiota health and 

preventing infections. A deeper understanding of these microbial interactions is crucial 

for developing targeted interventions to enhance reproductive health and prevent 

infections effectively. Moreover, future research should focus on optimizing probiotic 

therapies, exploring personalized interventions, and integrating multi-omics 

technologies to gain deeper insights into microbiota-health interactions. These 

advancements could pave the way for more precise and individualized strategies to 

promote and protect women’s reproductive health. 
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