Analysis of the Effects of Ashwagandha on Reactive Oxygen

Introduction

Ashwagandha is a homeopathic “adaptogen” that has a
myriad of advertised health benefits without substantial
scientific evidence to support it.

Withanolides in Ashwagandha have phenolic structures that
exhibit antioxidant properties. Antioxidants reduce reactive
oxygen species (ROS) and prevent oxidative damage of DNA.
I. thermophila are model organisms because they express
similar genes to humans. Also, UVB light exposure is a simple
technique that can be used to induce ROS in T. thermophila.
CCP1 is an indicator of ROS presence because it aids in the
degradation of ROS.

UBC13 is an indicator of T. thermophila undergoing
conjugation. T. thermophila undergo conjugation when under
duress to accelerate gene flow and foster advantageous
mutations.

Hypothesis: The addition of Ashwagandha to T. thermophila

that are exposed to oxidative stress will protect cells from
damage. Compared to controls, we expect that the addition
of Ashwagandha will decrease CCP1 and UBC13 expression
and increase cell motility, proliferation, and metabolism.

Methodology

- T. thermophila were cultured for one week and then randomly

assigned to three treatment groups:
|. Control (negative control) — No exposure to UVB or
Ashwagandha.
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Fig. 1 Respective fold changes in expression of CCP1 and UBC13 for the T. thermophila

cultures. P > 0.05 for all treatments.

Discussion & Conclusions

- The results from the gene expression assay did not exhibit
statistical significance (Fig. 1). This does not support our
hypothesis because UVB-exposed cells were expected to have
the highest expression.

- The data suggests that cell cultures did not experience
oxidative stress from UVB exposure.

- Culture cell counts did not exhibit statistically significant results
(Fig. 2), suggesting that there was no difference in cell
proliferation across the treatment groups.

- The feeding assay did not exhibit statistical significance (Fig. 3),
indicating that there was no difference in metabolic rate
between cells in the treatment groups.

- The motility assay did not produce statistically significant
results (Fig. 4), suggesting that neither UVB exposure nor
Ashwagandha had an effect on cell motility.

- Conclusion: Because UVB exposure did not result in oxidative

damage to the T. thermophila, it cannot be determined
whether Ashwagandha protects cells from oxidative stress.

- Future Directions: The data shows that UVB exposure did not
effectively induce oxidative stress. Future work should consider
longer exposure times to ensure the induction of oxidative
stress. More replicates would also allow for reduced variance
and more conclusive results.

Il. UVB (positive control) — Exposed to 15 minutes of UVB light.
I1l. Ashwagandha + UVB (experimental) — Exposed to 0.076 ug
of Ashwagandha in solution, followed by 15 minutes of UVB
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light.
Cells were propagated in NEFF media. Upon experimentation,
cultures were transferred to SPP media and exposed to

treatments.

Feeding and cell growth assays were conducted using 5%

glutaraldehyde and a hemocytometer. Cells were treated with

1% India ink solution for the feeding assay.

Cell motility was analyzed using 1uL Drummond microcaps.
RNA was extracted using Qiagen’s RNeasy Mini Kit.
Revertaid was used for reverse transcription to synthesize
cDNA.

RT-gPCR was completed using BioRad iTAQ SYBR SuperMix.
CCP1, UBC13, and BTU1 genes were quantified. The positive
control gene was BTU1.

Gene primers were desighed via Oligoanalyzer software.

Fig. 2 Cell count results of T. thermophila cultures taken via hemocytometer. Counts were

taken at the following intervals post treatment: count 1 = 20 hrs; count 2 = 24 hrs; count
3 =44 hrs; count 4 = 48 hrs. P > 0.05 for all groups.
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Fig. 3 Number of vacuoles observed in
10 T. thermophila cells that metabolized
India Ink. P > 0.05 for all groups.

Fig. 4 Results of the motility assay show the
average time that it took T. thermophila to

traverse a known distance. P > 0.05 for all groups.

Fig. 6 Feeding assay displaying
india-ink dyed vacuoles within a
TI. thermophila cell under 1000x

magnification.

Fig. 5 Image of T.
thermophila under 100x
magnification.

Fig. 7 Image of T. thermophila under
400x magnification in 1 pL microcap
tube to measure motility.

References

|. Borgonetti V, et al. (2023) Int J Mol Sci.
II. Polumackanycz M, et al. ( 2023) Antioxidants (Basel).
I1l. Quirds-Sauceda AE, et al. (2017) Nutrients.

Acknowledgments

- A tremendous thank you Dr. Otto-Hitt for your time and
guidance throughout the project.



