


Impact of Eurycoma longifolia (Physta®) on Gut Microbiome Composition: A Case Study Using Precision Microbiome Profiling

ABSTRACT
The gut microbiome plays a critical role in maintaining human health particularly via the gut-brain axis by regulating metabolic, immune and neuroendocrine functions. The supplementation of pro and prebiotics along with certain nutrition may benefit gut microbial diversity. Early clinical research of Eurycoma longifolia supplementation demonstrated physical and mental benefits. Subsequently, animal studies demonstrated improvement in gut of a single gut microbe accompanied with improvement in stress and sleep among farmed livestock. This preliminary case study aimed to investigate the effect of a standardized water extract of Eurycoma longifolia (Physta®) supplementation on gut microbiome composition using qPCR-based Precision Microbiome Profiling (PMP™) technology. The PMP™ quantifies 108 bacteria species categorized into five groups ie: Short-Chain Fatty Acid (SCFA)-producing bacteria, Firmicutes-to-Bacteroidetes ratio, Bifidobacteria and Lactobacilli, pathogenic bacteria, including Proteobacteria and was recorded pre and post- intervention. The supplementation of Physta® demonstrated improvements in diversity and Bifidobacteria and Lactobacilli and SCFA producing bacteriaFaecalibacterium prausnitzii while reducing pathogenic microbe Proteobacteria. The supplentation of Physta® may be beneficial for gut health with a potential of managing dysbiosis-related conditions and should be evaluated in a larger population.
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1. INTRODUCTION
The gut microbiome, a complex community of trillions of microorganisms, plays a critical role in maintaining human health by regulating metabolic, immune, and neuroendocrine functions. This intricate microbial ecosystem influences physiological processes such as digestion, nutrient absorption, immune modulation, and communication along the gut-brain axis. Emerging research underscores the importance of microbial diversity and the production of short-chain fatty acids (SCFAs) in maintaining gut homeostasis and overall health [1,2]. As such the supplementation of pro and prebiotics has far reach benefits in human health [3].
Kuroki et al. [4] demonstrated the beneficial effects of Physta®, a standardized water extract of Eurycoma longifolia, on the gut microbiota of pigs, indicating its’ potential  in enhancing microbial diversity and reducing stress. Given that microbial diversity, often assessed through richness and evenness, is a critical indicator of gut health in humans, the use of Physta® may exert similar positive effects on human gut health. Reduced microbial diversity is consistently associated with gut dysbiosis, a condition linked to metabolic disorders such as obesity, type 2 diabetes, and cardiovascular diseases, as well as inflammatory conditions like inflammatory bowel disease (IBD) [5,6]. Conversely, increased microbial diversity is associated with enhanced resilience to pathogenic invasions, improved immune function, and favorable metabolic outcomes.
Short chain fatty acids (SCFA), including acetate, propionate, and butyrate, are vital metabolites produced by gut bacteria through the fermentation of dietary fibers. Key SCFA-producing microbial species, such as Faecalibacterium prausnitzii and Roseburia inulinivorans, contribute to gut barrier integrity, immune modulation, and inflammatory regulation. SCFAs also mediate gut-brain axis communication, influencing brain function and behavior through neuro-immunoendocrine pathways [2,6]. The gut microbiota plays an important role in the various stages of a  a woman’s life from childhood right up to menopause. The study of the gut microbiota may be useful in the treatment of autoimmune disease which appear to plague the female population more than males, and metabolic diseases [7]. 
This study serves as a preliminary investigation into the effects of Physta®, a standardized water extract of Eurycoma longifolia (Tongkat Ali), on the female gut microbiome.. This case study aimed to investigate the effect of Physta® supplementation on gut microbiome composition in a healthy female adult using Precision Microbiome Profiling (PMP™) [8].

2. MATERIAL AND METHODS 
2.1 Gut Microbiota Analysis 
Subject was a 55 years old healthy female who was required to consume 100 mg standardized water extract of Eurycoma longifolia trademarked as Physta® after meals for 30 days. Physta® is standardized to contain 0.8–1.5% eurycomanone, no less than 22% total protein, no less than 30% total polysaccharide, and no less than 40% glycosaponin. It is available in a capsule form whereby the product is registered with the Ministry of Health Malaysia with the registration number MAL09051452T.
[bookmark: _Hlk192577912]Stool collection was done prior and post treatment. Stool collection, DNA extraction, and microbiome analysis were conducted following previously established protocols [8,9]. Briefly, stool samples were collected on filter papers at the study center and subsequently shipped to Bio-Me (Oslo, Norway) for analysis.Three 6 mm discs were excised from each filter card and placed into designated wells of MagMAX™ 96 Deep Well Plates (Thermo Fisher Scientific, Waltham, USA). Microbial cell walls were lysed through bead-beating, and DNA was extracted using the Microbiome MagMAX Ultra Kit (Thermo Fisher Scientific) according to the manufacturer’s protocol on the KingFisher™ Flex platform (Thermo Fisher Scientific). DNA concentration was quantified using the Quant-iT™ PicoGreen™ dsDNA Reagent (Thermo Fisher Scientific).
Microbiome composition was subsequently assessed using a validated quantitative polymerase chain reaction (qPCR) approach, Bio-Me’s Precision Microbiome Profiling (PMP™), which utilizes TaqMan™ technology in an OpenArray® format (Thermo Fisher Scientific). This method targets 108 well-characterized taxa representative of the human gut microbiome categorized into 4 groups ie: SCFA-producing bacteria, Firmicutes-to-Bacteroidetes ratio, Bifidobacteria and Lactobacilli and pathogenic bacteria including Proteobacteria. Standard curves for qPCR assays were generated using reference materials quantified via fluorescence (Quant-iT™ PicoGreen™ dsDNA Reagent, Thermo Fisher Scientific). The absolute quantification of each target, expressed as the number of genomic copies per microliter (µL), was interpolated from the standard curves and subsequently normalized to the total DNA concentration of each sample, resulting in a standardized absolute quantification (number of genomic copies per nanogram of purified DNA). All assays were subjected to in silico and in vitro validation to confirm specificity and sensitivity, as well as in vitro assessment for dynamic range and standard curve precision. 

2.2 Diversity Metrics and Quantification of Target Bacteria Group
The analysis was performed for two major endpoints: bacterial diversity and the quantification of target bacterial groups. The diversity was evaluated using richness and Shannon Index. Richness (number of detected species) and evenness (distribution of bacterial quantities) were analyzed as indicators of microbial diversity. Richness reflects the fraction of species detected above the threshold, while evenness, measured by the Shannon index, represents the uniformity of species distribution. Higher diversity generally indicates a robust microbiome associated with improved health outcomes, assuming pathogenic microorganisms are not contributing to this diversity [10].
The total sum of measured quantities within each target bacteria group, was recorded. The ratio of their respective sums between two bacterial groups was plotted ,. Additionally, the measured quantities for each bacterial group were presented. Bacteria with measured values below the detection threshold were reported as “below detection” threshold.  All results are compared against a reference population established by Bio-Me and consist of healthy or self-proclaimed healthy individuals.  The results are presented in a boxplot in comparison with this reference population, and at which fraction of the reference population is above or below the threshold (Fig.1). 
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Fig.1 A boxplot in comparison with reference population
2.3 Target Bacterial Groups and Health Implications
The analysis focused on the following:
1. SCFA-producing bacteria (Faecalibacterium prausnitzii and Roseburia inulinivorans). Insufficient SCFA production compromises gut barrier integrity and contributes to inflammation [2,5].
2. Firmicutes-to-Bacteroidetes ratio whereby low ratio suggests suboptimal metabolic function and an increased risk of metabolic conditions [11].
3. Bifidobacteria and Lactobacilli which are considered health promoting bacteria, due to its’ contribution to digestive mechanisms by transforming foods into beneficial metabolites, as well as supporting a well-functioning immune system and creating a barrier against the establishment of potential pathogenic bacteria in the gut [12].
4. Pathogenic bacteria, including Proteobacteria, are linked to inflammatory conditions [13].

3. RESULTS
3.1 Microbial Diversity
· Pre-Treatment: The baseline sample exhibited reduced diversity, characterized by fewer species detected and uneven species distribution. Reduced microbial diversity is associated with gut dysbiosis, metabolic disorders, and chronic inflammation (Fig.2)
· Post-Treatment: The sample showed increased richness and evenness, indicating improved microbial diversity. Enhanced diversity correlates with metabolic stability, immune support, and reduced inflammation (Fig.3).
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Fig. 2 - Diversity of microbes before treatment Fig.  3 - Diversity of microbes after treatment

3.2 Target Bacterial Group 
Sum of bacterial groups on the PMP Gut comprehensive panel in the subject versus the known reference population at Bio-Me were observed (Table 1). Low levels of SCFA-producing bacteria, including F. prausnitzii and R. inulinivorans, were detected pre-treatment. Insufficient SCFA production compromises gut barrier integrity and contributes to inflammation. Sum of total short-chain fatty acid producing bacteria on the PMP Gut comprehensive panel in the subject vs the known reference population at Bio-Me showed an increase in SCFA-producing bacteria post-treatment, particularly F. prausnitzii, which is known for its anti-inflammatory properties. Elevated SCFA levels support gut-brain communication, metabolic health, and immune modulation. The F/B ratio was low pre-treatment, suggesting suboptimal metabolic function and an increased risk of metabolic conditions. Post-treatment saw a slight increase in the F/B ratio, reflecting improved metabolic efficiency and gut health. Low levels of Bifidobacterium and Lactobacilli beneficial bacteria which are essential for digestion, immune regulation, and protection against pathogens were observed pre-treatment. At post-treatment, significant increases in Bifidobacteria and Lactobacilli levels were noted, promoting gut health and potentially enhancing immune responses. At pre-treatment elevated Proteobacteria levels linked to inflammatory conditions and metabolic dysfunction were observed. At post-treatment a marked reduction in Proteobacteria levels was observed, indicating a decrease in gut inflammation and improved overall health. This is mainly due to the elimination of E. coli levels after treatment. 
Table 1: Microbial Diversity of Gut Pre and Post treatment with Physta® extract after 4 weeks supplementation
	
	Microbial Diversity
	Pre-treatment
	Post-treatment

	a.
	SCFA Producing bacteria (total)
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	b.
	Fermicutes to Bacteriodetes ratio
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	c.
	Bifidobacteria and Lactobacilli (total)
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	d.
	Proteobacteria (total)

· Sutterella wadsworthensis
· Escherichia coli
· Heamophilus parainfluenzae
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4. DISCUSSION
The post-treatment changes observed in the gut microbiome indicate significant improvements in gut health, metabolic function and immune regulation. Notably, the observed increases in microbial diversity and enhanced levels of SCFA-producing bacteria are critical for reducing inflammation, strengthening gut barrier function and supporting mental health through the gut-brain axis.
The increased abundance of beneficial bacteria such as Bifidobacteria and Lactobacilli, coupled with a reduction in Proteobacteria, underscores a shift towards a healthier gut environment. High microbial diversity is a well-established marker of gut health, as it correlates with increased resilience against infections, enhanced metabolic stability, and reduced risks of chronic diseases such as obesity, diabetes and autoimmune disorders. Conversely, low diversity is often linked to gut dysbiosis, which can predispose individuals to inflammatory diseases like inflammatory bowel disease (IBD) and other immune-mediated conditions. In this study, the post-treatment increase in microbial diversity aligns with prior evidence highlighting the health benefits of a robust and diverse gut microbiome.
The slight increase in the F/B ratio observed post-treatment is noteworthy, as this ratio is a recognized indicator of metabolic health. Earlier research showed that a higher F/B ratio was associated with obesity, while a lower ratio was linked to leanness and healthier metabolic profiles. However, the relationship between the F/B ratio and obesity is complex and not consistently observed across all studies. Some research has reported conflicting findings, indicating that the F/B ratio alone may not be a definitive marker of obesity [14]. Therefore, while the F/B ratio provides valuable insights into gut microbiota composition, it should be interpreted cautiously and in conjunction with other clinical parameters when assessing gut health and its implications for metabolic diseases [14-16]. 
Furthermore, one must consider the aim of the specific study in which the F/B ratio is being evaluated. Optimizing this ratio has been shown to enhance energy metabolism and aid in managing metabolic syndrome. The observed improvement supports the hypothesis that Physta® supplementation can contribute to a balanced gut ecosystem, potentially linked to improved health and strength. Previous studies have demonstrated that Physta® increases testosterone levels, resulting in enhanced muscle strength [17]. In addition, peri and menopause also affect microbiome’s composition, affecting oral, intestinal, and urogenital communities, potentially leading to disease. The changes in sex hormones highlights the bidirectional relationship between hormones and the microbiome [19]. This is further validated in a  clinical study on peri and post menopausal women supplemented with Physta® which demonstrated improved reproductive hormone levels of testosterone and estradiol accompanied with the improvement in the menopausal quality of life [20]. The current improvement seen in the gastrointestinal tract could also be a contributing factor to the improvement in the quality of life. 
The observed increase in SCFA-producing bacteria, such as Faecalibacterium prausnitzii and Roseburia inulinivorans, is particularly important. SCFAs including acetate, propionate, and butyrate are critical for maintaining gut barrier integrity, modulating immune responses and reducing inflammation. These metabolites also play a key role in the gut-brain axis, influencing cognitive function and behavior through neuro-immunoendocrine pathways. The positive modulation of SCFA-producing bacteria following Physta® supplementation aligns with prior findings showing its’ immunomodulatory effects in middle-aged adults [21]. Due to the potential imbalance of reproductive hormones in the 55-year-old subject evaluated in this case study, a restoration of hormonal levels may have improved SCFA-producing bacteria [17,18].
Additionally, the reduction in Proteobacteria post-treatment is highly significant. Elevated levels of Proteobacteria are often linked to inflammatory conditions such as Crohn’s disease and ulcerative colitis, as well as systemic inflammation that can exacerbate insulin resistance and cardiovascular risks [22-24]. These findings underscore the critical role of gut microbiota composition in modulating inflammatory responses and metabolic health. The proliferation of Proteobacteria not only serves as a marker for intestinal inflammation but also as a potential contributor to systemic inflammatory states, influencing the pathogenesis of metabolic disorders and cardiovascular diseases. The root extract of E. longifolia has demonstrated anti-inflammatory and anti-hyperglycaemic effect [25,26]. Hence, the observed decline in Proteobacteria suggests a shift toward a less inflammatory gut microbiome, contributing to improved long-term health outcomes. However, a more comprehensive study would be needed to verify this for Physta® supplementation. 
The increase seen in Bifidobacteria and Lactobacilli post-treatment further emphasizes the potential health benefits of Physta® supplementation. Beneficial bacteria such as Bifidobacteria and Lactobacilli are considered health promoting bacteria, due to contributing to digestive mechanisms by transforming foods into beneficial metabolites, as well as supporting a well-functioning immune system and creating a barrier against the establishment of potential pathogenic bacteria in the gut[12]. These bacterial genera are well-documented for their roles in enhancing immune function, fermenting dietary fibers into SCFAs, and inhibiting harmful pathogens. [27,28]. Their presence strengthens the gut barrier, reduces inflammation, and supports overall digestive health, thereby reducing the likelihood of gastrointestinal disorders and infections. Physta® in addition, has been reported to possess immunomodulating properties in a clinical study among stressed adults [21] by elevating T and B cells necessary for adaptive immunity. Physta® has through past clinical studies shown improvements in testosterone, strength, immunity, reduction in stress (mood) and improvement in quality of life [29]. These improvement areas are also affected by gut microbiome especially via the gut-brain axis.
5. CONCLUSION
The results of this study show that Physta® supplementation may lead to favorable changes in the gut microbial diversity, higher SCFA production, and an improved balance of beneficial bacterial groups. These changes are known to be associated with enhanced metabolic health, reduced inflammation, and strengthened immune function. The findings highlight the therapeutic potential of microbiome-focused interventions in improving long-term health outcomes. The major limitations of conducting a case study is the lack of number of subjects to enable a collective observation of the study findings to generalize and establish cause-effect relationship. There is also the danger of over-interpretation due to limited data [30]. However, since this study is only a preliminary single-case design, a more comprehensive study would be needed to validate these initial findings. 
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