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Background: Quer the last few years, probiotics, prebiotics, and synbiotics have
gained traction as essential elements within functional nutrition, with many
studies highlighting their role in modulating gut microbiota, metabolic, and
immune functions. This study was conducted to evaluate the comparative

functional effects of probiotics, prebiotics, and synbiotics using in vitro models.

Methods: Synbiotic formulations for in vitro testing were designed by
individually and  sequentially  incubating  Lactobacillus  acidophilus,
Bifidobacterium bifidum, and Saccharomyces boulardii with prebiotics inulin,
FOS, and GOS. Survivability was assessed with a standardized gastrointestinal
simulation model, while microbial modulation was evaluated with batch cultures
using human fecal samples. Shortchain fatty acid (SCFA) production,
antioxidant capacity (via FRAP assay), and antiinflammatory activity (nitric
oxide inhibition in LPS-stimulated RAW 264.7 macrophages) were assessed.
Results: Sinbiotics, especially L. With acidophyllus inulin, probiotics obtained
better probiotic survival (> 85%) than probiotics (60-78%) alone. SCFA levels
in synbiotics, especially acetate and butyrate, low pH, increased lactobacillus and
bifidobacterium abundance (2.6-tumble and 2.3-tumble), and suppressed the
Eschichia coli and Clostridium SPP. Up to 55%. Antioxidants and anti-
inflammatory activities were also the highest among synchronous groups.
Conclusions: Sinbiotics personally outperform probiotics and prebiotics,
extending enhanced intestinal and systemic benefits. These findings support their
development as evidence-based functional nutrition products targeting intestinal
health, metabolic regulation, and the prevention of chronic disease.
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INTRODUCTION

The global discovery of health adaptation has
increased unique growth in the development and
consumption of functional nutritional products,
especially focused on probiotics, prebiotics, and vision
biotics. (Abdul Manan, 2025). As the understanding
of the human gut microbiome and its function in
ordinary health deepens, those bioactive components
have emerged as pivotal players in bridging the
distance between nutrition and healing interventions.
Functional foods enriched with those elements are
now not considered solely as nutritional dietary
supplements but as fundamental tools for ailment
prevention, health maintenance, and performance
enhancement. (Petrov). The increasing occurrence of
lifestyle-associated disorders, which include weight
problems,  diabetes,  cardiovascular  diseases,
gastrointestinal issues, and immune dysfunction, has
amplified the call for nutrient-based solutions that
focus on the underlying causes of those situations. (da
Silva et al., 2021). Probiotics, prebiotics, and vision
biotics, with their ability to change the intestinal
microbiota and affect the host physiology, are now
laid out in modern nutritional science. Probiotics are
defined as living microorganisms, mainly bacteria and
some yeast, which, when administered in sufficient
quantities, provide health benefits to the host.
(Markowiak and Slizewska, 2017). The most studied
probiotic strains belong to the genus Lactobacillus,
Bifidobacterium, and Schorromyces. These beneficial
microbes have been shown to increase intestinal
barriers, inhibit pathogenic bacteria, modify immune
reactions, and support intestinal health by producing
metabolites such as short-chain fatty acids (SCFA) that
contribute to metabolic health. Prebiotics, on the
other hand, are non-digestible food components,
usually fiber or oligosaccharides, which stimulate the
growth and activity of selective beneficial intestinal
microbes. (Edwards et al., 2020). Common examples
include inulin, fructo-oligosaccharides (FOS), and
galacto-oligosaccharides (GOS). By serving as a
substrate for fermentation of favorable bacteria,
prebiotics help maintain a beneficial intestinal
environment, which promotes systemic health
benefits such as better digestion, increased mineral
absorption, lower inflammation, and potential cuts in
risk factors for chronic diseases. The combination of
vision biotics, probiotics, and prebiotics represents

the next development in functional nutrition, which
increases the existence and colonization of synergistic
probiotic strains, as well as fuel. (Jones, 2016).

The interest in these bioactive agents decreases with
their ability to influence the intestinal microbiota, a
complex ecosystem that is quickly recognized as the
central regulator of human health. The intestinal
microbiome is a complex association with immune
function, nutritional metabolism, neurological
signaling, and protection against pathogens (Pandey et
al., 2015). The intestine is involved in a range of
dysbiosis or imbalance, now including irritable bowel
syndrome (IBS) and inflimmatory bowel disease
(IBD), to metabolic disorders, allergies, and even
neurodegenerative  diseases. By restoring or
maintaining microbial balance, probiotics, prebiotics,
and vision biotics offer non-pharmacological strategies
to reduce or prevent situations. It has done significant
research not only for gastrointestinal health, but also
for systemic benefits, including weight management,
glycemic control, lipid regulation, immune growth,
and mental welfare. (Markowiak and Slizewska,
2018).

The global functional food industry reflects this
growing researcher and consumer interest, which is
expected to cross hundreds of billions of dollars over
the coming decade in the Probiotics market. This
growth is affected by a composition of factors, which
increases the awareness of intestinal health,
development in microbiome research, and doubts
against synthetic drugs, which often come with
undesirable side effects. (He and Shi, 2017) .
Consumers are moving towards natural, food-based
solutions that provide preventive benefits in
accordance with the trend of extensive welfare and
stability. In addition, innovations in biotechnology
and food science have made it possible to develop
targeted probiotic tribes, develop encapsulation
techniques to improve stability, and novel products
are derived from prebiotic fiber plants, marine algae,
and other permanent ingredients, giving the ability to
expand these products. (Mohanty et al., 2018).
Despite their promises, scientific verification of
probiotics, prebiotics, and vision biotics is facing
challenges. The effect of these agents can vary greatly
depending on stress uniqueness, dosage, host factors
(such as age, genetics, and baseline microbiota
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composition), and distribution methods. Not all
probiotics are equally effective for all situations, and
the benefits seen in clinical trials are sometimes stress-
specific rather than normalization across all products.
(Amenyogbe et al., 2020) . Similarly, not all prebiotics
stimulate equally favorable bacteria; Their effects
depend on the type of fiber, fermentation patterns,
and individual intestinal microbiota profiles.
Sinbiotics, although ideologically beneficial, require
an accurate formulation that chooses prebiotics to
support the probiotic stress administered without
promoting unwanted microbial development. These
nuances highlight the need for hard research,
standardization, and regulatory inspection to ensure
that functional nutritional products provide
consumer and evidence-based benefits. (Martinez et
al., 2015).

The role of probiotics, prebiotics, and vision biotics in
the design of the future of functional nutrition
extends beyond gastrointestinal health, sports
nutrition, aging population, mothers and children's
health, and applications in mental welfare. Emerging
Evidence connects intestinal microbiota modulation
to the intestinal brain axis, suggesting that these
interventions may reduce symptoms of anxiety,
depression, and cognitive decline. In sports science,
probiotics have been detected to reduce exercise-
induced gastrointestinal crisis, improve performance,
and improve their ability to change immune responses
in athletes (Ayesiga et al., 2024). For an aging
population, where immunity and diversity of the
declining intestine are common, these agents can
support infection and flexibility against age-related
diseases. Their versatility emphasizes the ability to
integrate probiotics, prebiotics, and vision biotics into
integrated nutritional strategies that address the
unique  health  requirements  for  diverse
demographics. In probiotics, prebiotics, and vision
biotics represent a paradigm change in nutrition,
continuing to a functional, health-oriented approach
to a purely livelihood (Ayesiga et al., 2024). Since
research exposes complex connections between
intestinal microbiota and human health, these
bioactive components may form the foundation stone
of functional food and medical nutritional products
from the next generation. Their ability to provide
natural, durable, and personal health solutions
corresponds to modern requirements for preventive

health care and general welfare. Feeling that their full
potential not only requires ongoing scientific
examination, but also develops in product
development, clinical verification, and regulatory
structure to ensure safety, power, and consumer
confidence. By solving these challenges, probiotics,
prebiotics, and vision biotics can actually shape the
future of functional nutrition, which contributes to a
healthy and more flexible global population.

Methodology

The study was conducted from January to June 2025
at the Department of Human Nutrition and Diet,
Medical Faculty, and Islamia University, Bahwalpur.
The primary goal was to evaluate the functional
properties and symbolic effects of selected probiotics,
prebiotics, and vision biotics, which were emphasized
with gold and their potential role. The function
included systematic selection and the production of
test materials, in vitro simulation and fermentation
studies, microbial and biochemical assessments, and
statistical analysis.

Selection and Preparation of Probiotic Strains

Probiotic  strains, consisting of Lactobacillus
acidophilus,  Bifidobacterium  bifidum,  and
Saccharomyces boulardii, have been procured from
certified microbial subculture suppliers accepted
through the college’s procurement and moral
assessment forums. Each stress was authenticated via
Gram staining, catalase activity, and selective growth
on de Man, Rogosa, and Sharpe (MRS) agar. Viability
was standardized to at least one x 10° CFU/mL using
serial dilution and plate rely techniques before
experimental procedures. (Ansari et al., 2019) (Fig. 1).

(Fig 1) Preparation of Probiotic Strains (Fig.
2) Preparation of Prebiotic Substrates
Characterization and Preparation of Prebiotic
Substrates

Commercial citrus prebiotics, including inulin,
fructo-oligosaccharides (FOS), and galacto-

oligosaccharides  (GOS), were exposed to
carbohydrates, moisture, and composition analysis for
carbohydrates, moisture, and ash (2). The fluid
chromatography ~ with  high-performance liquid
chromatography (HPLC) was used to confirm purity
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and determine oligosaccharide content. Substrate was
sterilized by autoclaving at 121 °C for 15 minutes
before use in fermentation and synbiotics. (Tarapatzi

et al., 2022).

Formulation of Synbiotic Combinations

Synbiotic preparations were developed by combining
a ratio of 1:10 (Probiotic from prebiotics, W/W) with
standardized probiotic cultures (1 x 10° CFU/ml)
with prebiotic substrates. The mixture was performed
under anaerobic conditions at 37 ° C for 48 hours to
facilitate mutual adaptation. The opportunity test was
performed in O, 24, and 48 hours to assess the
existence of probiotics and compatibility with selected
prebiotics. (Pandey and Mishra, 2015).

In Vitro Gastrointestinal Digestion Simulation
Survival and functional properties of probiotics,
prebiotics, and vision biotics were evaluated using a
standardized stable gastrointestinal simulation model
based on the info protocol. The samples were served
to the simulated gastric liquid (pepsin, pH 2.0, 2
hours), followed by simulated intestinal fluids (pH
7.0, 4 hours of pancreatic and bile salts). After
digestion, viable probiotic counts were determined
using MRS Aggar, while prebiotic fermentation was
evaluated through pH monitoring and volume of
short-chain fatty acids (SCFA). Gas chromatography
with mass spectrometry (GC-MS) (Machado et al.,
2025).

Microbial Modulation Assessment

To determine their impact on intestinal microbial
composition, probiotics, prebiotics, and synbiotics
were tested in in vitro fecal batch cultures. Healthy
fecal samples were collected from the three healthy
adult volunteers (aged 20-35) by consent and moral
approval from the University Research Ethics
Committee. Batch cultures were maintained under
anaerobic conditions at 37 ° C when using a brain-
rich brain heart defusion broth rich in nutrients.
Samples were collected at 0, 24, and 48 hours, and
microbial profiles were used in favor of bacteria
(Lactobacillus and Bifidobacterium) and the lack of
opportunistic  species  (Escherichia coli and
Clostridium SPP) using 16S rRNA general
sequencing.

Functional and Bioactive Analysis

Each batch supernatant was collected from each batch
culture to analyze bioactive metabolites. The SCFA
concentrations (acetate, propionate, and butyrate)
were determined using GC-MS. The antioxidant
capacity was assessed by the use of antioxidant force
(FRAP) analysis, which reduced iron, while
inflammatory  activity was evaluated through
lipopolysaccharide (LPS) stimulated RAW 264.7

macrophage cells through nitroblue oxidation bands.

Statistical Analysis

All experimental processes were performed in three
copies, and the data were expressed as the mean *
standard deviation (SD). The statistical comparison
between treatment groups (probiotics, prebiotics,
vision biotics, and control) was held using one-way
analysis (ANOVA), followed by TUKI's post HAWK
test. Statistical significance was determined by p
<0.05. All analyses were done using SPSS version 25.0
(IBM Corp, USA).

Results

The current study considered selected probiotics,
prebiotics, and viability of synabiotics, fermentation
profiles, microbial modulation, and bioactive effects
using in vitro gastrointestinal and fecal batch culture
models. The results are presented in the form of
microbial survival under simulated gastrointestinal
conditions, SCFA production, change in intestinal
microbial population, antioxidant capacity, and
inflammatory effects.

Survivability of Probiotics and Synbiotics in
Simulated Gastrointestinal Conditions

Probiotic strains demonstrated variable survival after
sequential risk of false gastric and intestinal fluids.
Lactobacillus Acidophilus performed the highest
survival rate (78.29%3.1%) after 6-hour simulated
digestion, followed by Bifidobacterium bifidum
(65.79%2.6%) and Cacromis boulardii (60.3 £ 3.9%).
Probiotic viability has increased significantly in the
incorporation of prebiotic substrate, with the total
survival rate more than 85% (p <0.05) with Vision
Biotics. Inulin-based synbiotics demonstrated the
most pronounced protective effects, followed by FOS
and GOS.
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Prebiotic Fermentation and SCFA Production
Prebiotic substrate supported significant production
of short-chain fatty acids during fermentation of batch
culture. Inulin received the highest total SCFA
concentration (115.3 + 4.2 mm), followed by 48 hours
after 48 hours of FOS (102.7 + 3.8 mm) and GOS
(95.4 £ 3.1 mm). Synbiotic groups demonstrated co-
interactive growth in SCFA levels, with acetate being
the largest product (65-70%of total SCFA), followed
by propionate (20-25%) and butyrate (10-15%). This
metabolite culture was associated with a significant
reduction in pH, and fell from 7.0 to 5.4 £ 0.2 over
48 hours (p <0.01) on the baseline, causing favorable
conditions for beneficial microbes and pathogenic
species.

Modulation of Gut Microbial Composition

Microbial profiling using 16S RRNA sequencing
detected significant changes in the gut bacterium in
all treatment groups. Only probiotic treatments
increased  lactobacillus  and  bifidobacterium
population to 1.8 tumbles and 1.5-molded,
respectively, than control cultures. Prebiotics-cavalry
treatment inspired a slight increase (1.4 mold and 1.3
mold, respectively). However, sinbiotic agents
demonstrate the largest modular effects, where
lactobacillus and bifidobacterium abundance increase
2.6-fold and 2.3-fold, respectively (p <0.01). At the
same time, opportunistic pathogens, including

Escherichia coli and Clostridium SPP, fell

NO Suppression (%)

Probiotic-only

Prebiotic-only
Treatment Group

Synbiotic

by 42-55% in synbiotic cultures, while probiotic
revolutionary treatment (p <0.05) fell by 25-30%
of

Antioxidant Potential Fermentation
Supernatants

The antioxidant activity of culture supernatants was
evaluated using the FRAP analysis. Synbiotic yogas
performed the highest antioxidant capacity, with only
probiotic (950 + 62 umol/1) and prebiotic cavalcade
(1,120 pmol/l) treatment (p 75 um). The elevated
antioxidant capacity was positively correlated with
SCFA concentrations, suggesting a link between
microbial fermentation products and increased

antioxidant activity.

Anti-inflammatory Activity

Synbiotic fermentation supernatants demonstrated
important anti-inflammatory effects, which have been
clarified by LPS-stimulated RAW 264.7 macrophage
cells. The level of nitric oxide was suppressed by 62.8
+4.7% in synbiotic groups, while 45.3 + 5.1% in only
probiotic and 38.6% 4.9% (p <0.01) in prebiotic-keval
groups. This inflaimmatory effect was most evident,
where vision biotics were correlated with the highest
beetet production, as a prebiotic substrate in
medication.

Overall Comparative Analysis
Synbiotic formulation has consistently passed
remedies at the prebiotic level in all parameters,
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probiotic cavalry and prebiotics, including microbial
survival, scfa generation, intestinal microbiota
modulation, antioxidant capacity, and anti-
inflammatory activity. Between vision biotics, the
Lactobacillus acidophilus demonstrated, combined
with inulin, the most powerful functional benefits,
establishing its ability as a promising candidate for
functional nutritional products aimed at intestinal
health, metabolic regulation, and systemic welfare..

Discussion
The findings from this study suggest that probiotics,
prebiotics, and  especially  their  synbiotic

combinations, intestinal = microbial  structure,
fermentation metabolite production, antioxidant
capacity, and anti-iinflammatory activity have
significant positive effects. The research was
conducted within the Department of Human
Nutrition and Diet, Faculty of Medicine and Faculty
of Health Sciences, Islamia University, Bahawalpur.
This research explains the importance of integrating
these bioactive agents into functional nutritional
strategies aimed at promoting gastrointestinal and
systemic health.

Better survival of probiotics in synabiotics that were
seen in this study matches previous reports that
prebiotics, such as inulin and fructo-oligosaccharides,
act as a substrate, not only for favorable microbes, but
also act as a safety matrix under gastrointestinal
transit. Our results showed that probiotic viability
exceeded 85% in vision biotics compared to 60-78%
in probioticakavalry treatment only in probiotic
cavalry treatment. (Archacka et al., 2020). This
suggests that prebiotic fiber buffers probiotics against
acidic stomach environments and bile salts, ensuring
more and more microbial colonial capacity in the gut.
Similar conclusions were reported by Saad et al.
(2013), who demonstrated that in vitro digestive
models, compared to standalone probiotics, improved
probiotic survival in synbiotic delivery systems in
dynamics. These results validate the increasing
emphasis on vision biotics. As a means of removing
one of the primary challenges related to probiotic
supplementation through the upper gastrointestinal
tract (Machado et al., 2025).

Short-chain fatty acids (SCFA) production was
another important marker for functionality in this
study. Synbiotic groups produced the highest

concentrations of acetate, propionate, and butyrate,
which showed the most powerful fermentation
activity with inulin-based combinations. These SCFAs
are known to help host metabolism and immune
health in addition to reducing luminal pH to suppress
pathogenic growth. Acetate and propionate are
delicious in appetite control and glucose metabolism.
(Machado et al, 2025). Our observation that
synbiotics provided higher SCFA levels than
prebiotics or probiotics alone, corresponding to the
findings of Rios-Kovian et al. (2016), which
emphasized CO interaction between fermented fiber
and probiotic tribes in increasing SCFA production.
Such effects not only favor the spread of favorable
microbes but also establish an intestinal environment
that promotes intestinal integrity and reduces the risk
of gastrointestinal disorders. (Enujiugha and Badejo,
2017).

Microbial profiles further strengthen the functional
superiority of  synbiotics.  Lactobacillus  and
bifidobacterium populations highlight the double
capacity of cinnamon, respectively, to increase the
favorable microbiotics, with a reduction of 2.6 times
and 2.3Afold growth, a 42-55% reduction in
Escherichia coli and clostridial SPP. These results
mirror findings of Kolida and GIBSONA, which
Synaa and GIIDA and GIBSONI, SYRIIITI,
SYRIITY, which SYNIAKI and GIBSONA)
SYRIIOTI. Organic benefits for the beneficial genus
of delivering Chinbiotics at the same time by
delivering exclusive bacteria and their favorite
development substrates. (Enujiugha and Badejo,
2017). The clear decline in opportunistic pathogens
may also be responsible for disseminating SCFA,
competitive exclusion of probiotics, and potential
antimicrobial production as a bacteriocin. Microbial
balance has clinical implications of these changes, as
intestinal ~ dysbiosis is associated with rapid
inflammatory bowel disease (IBD), irritable bowel
syndrome (IBS), metabolic syndrome, and even mood
diseases. (Panesar and Anal, 2022).

In addition to gastrointestinal health, this study
discovered significant systemic benefits of synthetic
fermentation products, especially in relation to
antioxidants and inflammatory activities. Synbiotic
cultural supernatants demonstrated the highest
antioxidant capacity, measured with FRAP, and
suppressed more than 60%nitric oxide production in
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LPS-stimulated macrophages. These findings suggest
that microbial fermentation not only increases
intestinal health but also generates bioactive
metabolites that contribute to systemic protection
against oxidative stress and inflaimmation. (Pandey
and Mishra, 2015). Butyrat is particularly involved in
reducing pro-inflammatory cytokines and increasing
regulatory T-cell activity, while some
phenolmetabolites produced during fiber
fermentation have free radical-scavenging properties.
Our results repeat the findings from Markavi Aak and
$lizwska (2017), which emphasized that vision biotics
have versatile systems through both direct microbial
action and metabolites. (Machado et al., 2025).

An overview that inulin-based vision biotics have
improved phosphorus and GOS combinations in
many parameters. The long-distance structure of
Inulin provides a more continuous fermentation
process, which supports the long-term SCFA
liberation and improves the development of a wide
range of favorable bacteria. In addition, its synergy
with lactobacillus acidophilus detects the most
survival and destructive effects that are demonstrably
demonstrated that specific probiotic  parotic
interconnection can achieve optimal results. These
findings outline the importance of accuracy in
synbiotic formulation, as not all prebiotics equally
benefit all probiotic strains. (Machado et al., 2025).
Constable combinations based on microbial
compatibility, fermentation canteix, and targeted
health results may represent the next development of
functional nutritional products.

Despite these promising results, many boundaries
must be accepted. The study depends on these in vitro
models, which, when controlled and reproduced,
cannot quite repeat the complexity of the human belly
tanning. Factors such as host genetics, dietary habits,
and baseline microbiota composition, which can
significantly affect the effect of probiotics and
prebiotics, were not responsible. In addition, a
relatively low incubation period (48 hours) may not
capture the full range of long-term microbial dynamics
or metabolite production. Vivo can provide future
studies of human tests, metagenomics analysis, and
metabolomics to provide deep insight into clinical
relevance and mechanical routes that underestimate
the benefits seen. However, the results of this research
contribute to the growing evidence that supports the

integration of probiotics, prebiotics, and vision biotics
in dietary strategies for health-promoting and the
prevention of disease. With global interest in
intestinal  health and natural, food-based
interventions, these bioactive components are ready
to play a key role in the next generation of functional
foods and  nutraceuticals. By  improving
gastrointestinal  flexibility,  changing  systemic
inflammation, and providing wide-spectrum health
benefits, well-designed vision biotics can address the
increasing strain of chronic and lifestyle-related
diseases.

Conclusion

This study highlights intestinal health and systemic
benefits, especially highlighting the better functional
capacity of synbiotics in the Lactobacillus acidophilus
with inulin. Synbiotics increased probiotic survival
during gastrointestinal transport, produced more
short-chain fatty acids, and provided more adequate
modulation of intestinal microbiota than probiotics
or prebiotics alone. In addition, synbiotic
fermentation  products  demonstrated  strong
antioxidants and inflammatory activities, which
outline their value beyond gastrointestinal welfare.
These findings suggest that well-prepared vision
biotics can serve as effective functional nutritional
products to  support  metabolic  balance,
immunododulation, and prevention of chronic
disease.  Vivo  studies recommend  further
confirmation of these effects and optimization of the
strongest interconnection, which paves the way for
evidence-based growth of the next generation of
nutraceuticals and functional food.

References:

Abdul Manan, M. 2025. Progress In Probiotic
Science: Prospects Of Functional Probiotic-
Based Foods And Beverages. International
Journal Of Food Science, 2025, 5567567.

Amenyogbe, E., Chen, G., Wang, Z., Huang, ],
Huang, B. & Li, H. 2020. The Exploitation
Of Probiotics, Prebiotics, And Synbiotics In
Aquaculture: Present Study, Limitations,
And Future Directions. A  Review.
Aquaculture International, 28, 1017-1041.

Ansari, J. M., Colasacco, C., Emmanouil, E.,

Kohlhepp, S. & Harriott, O. 2019. Strain-

http://fmhr.org

| Zahra et al, 2025 |

Page 409



Volume 3, Issue 7, 2025

Frontier in

Medical & Health
Research

ISSN: (e) 3007-1607 (p) 3007-1593

Level Diversity Of Commercial Probiotic
Isolates Of Bacillus, Lactobacillus, And
Saccharomyces  Species  Illustrated By
Molecular Identification And Phenotypic
Profiling. Plos One, 14, E0213841.

Archacka, M., Celinska, E. & Biatas, W. 2020.
Techno-Economic Analysis For Probiotics
Preparation Production Using Optimized
Corn Flour Medium And Spray-Drying
Protective Blends. Food And Bioproducts
Processing, 123, 354-366.

Ayesiga, 1, Igbal, S., Kyejjusa, Y., Okoboi, ]., Omara,
T., Adelina, T., Deogratias, D., Anyole, A. A.,
Kagimu, B. B. & Odongo, D. 2024. Key
Regulatory Aspects Of Prebiotics, Probiotics,
And Synbiotics In The Management Of
Metabolic Disorders. Synbiotics In Metabolic
Disorders. Crc Press.

Da Silva, T. F., Casarotti, S. N., De Oliveira, G. L. V.
& Penna, A. L. B. 2021. The Impact Of
Probiotics, Prebiotics, And Synbiotics On
The Biochemical, Clinical, And
Immunological Markers, As Well As On The
Gut Microbiota Of Obese Hosts. Critical
Reviews In Food Science And Nutrition, 61, 337-
355.

Edwards, P. T., Kashyap, P. C. & Preidis, G. A. 2020.
Microbiota On Biotics: Probiotics, Prebiotics,
And Synbiotics To Optimize Growth And
Metabolism. American Journal Of Physiology-
Gastrointestinal And  Liver Physiology, 319,
G382-G390.

Enujiugha, V. N. & Badejo, A. A. 2017. Probiotic
Potentials Of Cereal-Based Beverages. Critical
Reviews In Food Science And Nutrition, 57, 790-
804.

He, M. & Shi, B. 2017. Gut Microbiota As A
Potential Target Of Metabolic Syndrome:
The Role Of Probiotics And Prebiotics. Cell
& Bioscience, 7, 54.

Jones, R. M. 2016. The Influence Of The Gut
Microbiota On Host Physiology: In Pursuit
Of Mechanisms. The Yale Journal Of Biology
And Medicine, 89, 285.

Machado, P., Ribeiro, F. N., Giublin, F. C. W.,
Mieres, N. G., Tonin, F. S., Pontarolo, R.,
Sari, M. H. M., Lazo, R. E. L. & Ferreira, L.

M. 2025. Next-Generation Wound Care: A
Scoping Review On Probiotic, Prebiotic,
Synbiotic, And  Postbiotic =~ Cutaneous
Formulations. Pharmaceuticals, 18, 704.

Markowiak, P. & Slizewska, K. 2017. Effects Of
Probiotics, Prebiotics, And Synbiotics On
Human Health. Nutrients, 9, 1021.

Markowiak, P. & Slizewska, K. 2018. The Role Of
Probiotics, Prebiotics, And Synbiotics In
Animal Nutrition. Gut Pathogens, 10, 21.

Martinez, R. C. R., Bedani, R. & Saad, S. M. I. 2015.
Scientific Evidence For Health Effects
Attributed To The Consumption Of
Probiotics And Prebiotics: An Update For
Current Perspectives And Future Challenges.
British Journal Of Nutrition, 114, 1993-2015.

Mohanty, D., Misra, S., Mohapatra, S. & Sahu, P. S.
2018. Prebiotics And Synbiotics: Recent
Concepts In Nutrition. Food Bioscience, 26,
152-160.

Pandey, K., Naik, S. & Vakil, B. 2015. Probiotics,
Prebiotics, And Synbiotics: A Review. Journal
Of Food Science And Technology, 52, 7577-
7587.

Pandey, S. M. & Mishra, H. 2015. Optimization Of
The Prebiotic & Probiotic Concentration
And Incubation Temperature For The
Preparation Of Synbiotic Soy Yoghurt Using
Response Surface Methodology. Lwt-Food
Science And Technology, 62, 458-467.

Panesar, P. S. & Anal, A. K. 2022. Probiotics, Prebiotics
And  Synbiotics: Technological Advancements
Towards Safety And Industrial Applications, John
Wiley & Sons.

Petrov, S. At The Boundaries Of Food And Medicine:
The Role Of The Regulation On The
Transformation Of  The Probiotic
Applications In Europe And The United
States From 2000 Until The Present Time.

Tarapatzi, G., Filidou, E., Kandilogiannakis, L.,
Spathakis, M., Gaitanidou, M., Arvanitidis,
K., Drygiannakis, 1., Valatas, V., Kotzampassi,
K. & Manolopoulos, V. G. 2022. The
Probiotic Strains Bifidobacterium Lactis,

http://fmhr.org

| Zahra et al, 2025 |

Page 410



Frontier in

Medical & Health
Research

Volume 3, Issue 7, 2025
ISSN: (e) 3007-1607 (p) 3007-1593

Lactobacillus Acidophilus, Lactiplantibacillus
Plantarum, And Saccharomyces Boulardii
Regulate Wound Healing And Chemokine
Responses In Human Intestinal Subepithelial
Myofibroblasts. Pharmaceuticals, 15, 1293.

http://fmhr.org | Zahra et al, 2025 | Page 411



