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Research Questions

Research Topic: Hypothesis:
e Artificial sweeteners, the gut microbiome, and female endocrine Increasing concentrations of artificial
health sweeteners (Aspartame and Sucralose) will
Rationale: inhibit/slow the growth of Lactobacillus
e To explore a potential biological mechanism linking the rising acidophilus. Reduced growth in vitro may
consumption of artificial sweeteners to disruptions in the gut suggest a mechanism through which NNS
microbiome and subsequent effects on female endocrine and disrupts gut microbiome balance, potentially
reproductive health. contributing to female endocrine and
Research Question: reproductive dysfunction.

e How does the consumption of artificial sweeteners affect the
growth of Lactobacillus acidophilus, and what are the potential
implications for female endocrine and reproductive health?
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Key Concepts _ .\~
Artificial Sweeteners (NNS): C_ - 4

e Non-caloric sugar substitutes (e.g., aspartame, sucralose)

Gut Microbiome:
e Community of microorganisms that regulate digestion,

metabolism, and hormones

Lactobacillus acidophilus:
e Beneficial bacteria that maintain pH, inhibit pathogens, and

support reproductive health

Gut—Vaginal Axis:
e Connection between gut microbiota and the female

reproductive system

Dysbiosis:
e Imbalance in gut bacteria that can disrupt physiological

functions



In vitro experiment

IV: sweetener types (Aspartame or
Sucralose) & concentration (0, 20, 40, 100
mg/mL)

DV: bacterial growth (fractal dimension,
Db)

Controlled variable: no sweetener exposure
Controlled environmental variables —
cause & eflect clanty

Methodology
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Preparation + Procedure

Prepare sweetener solutions

Mix with Lactobacillus cultures
Plate cultures on MRS agar plate
Incubate 24 hours at 37°C
Repeated trals

Measure growth: fractal
dimension (Db)




Results: Colony Growth Images

Figure 1: Representative growth of Lactobacillus acidophilus colonies on MRS agar at increasing aspartame
concentratlons (0, 20, 40 and 100 mg/mL) after 24 hours of 1ncubat10n at 37 °C

e Increasing aspartame and sucralose concentrations produced visible changes in Lactobacillus
acidophilus colony growth patterns. Higher concentrations exhibited more 1rregular, dispersed
colony structures than the control, consistent with the observed increase 1n fractal dimension (Db).



Results: Fractal Dimension

Figure 2: Mean Db of Aspartame & Sucralose e Increased concentration —

Mean Fractal Dimension of Bacterial Colonies Across disrupted gI'OWth patterns
Increasing Artificial Sweetener Concentrations
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Statistical

Analysis

e Significance was determined using

Sweetener Type the alpha value of p < 0.05
e Concentration: p = 0.0079 (highly
Concentration significant)

I _ e Sweetener Type (Aspartame or
nteraction Sucralose): p = 0.0635
(insignificant)

e Interaction: p=0.279
(insignificant)



e Increasing sweetener concentration
alters Lactobacillus growth

spsmresisa | SUIINMAYY Of

sweeteners — gut dysbiosis

e Potential downstream effect on female COIlClllSiOIlS

endocrine & reproductive health

> Gut-vaginal axis Hypothesis supported

o Fertity
o Hormmonal regulation




Applications & Future Research

Applications Future Research

e Inform dictary guidelines for women of e Testadditional artificial sweeteners (e.g.,
reproductive age regarding artificial saccharn, stevia, Ace-K)
sweetener mtake e Conduct n vivo studies

 Provide evidence for healthcare e Measure hormone levels and reproductive
professionals to counsel patients on gut markers n conjunction with microbiome
and reproductive health analysis

e Highlight potential link between diet and e Combined sweetener effects
fertility trends at a population level e Use genetic and RNA analysis

e Serve as a foundation for further studies on
microbiome-mediated endocrine effects
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