Introduction

> Maternal exposure to alcohol and nicotine during
pregnancy remains a significant public health
concern, leading to severe developmental
abnormalities through oxidative stress mechanisms.

Investigating Natural Antioxidants as Applications
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While abstinence is the best prevention, there is a
critical need to understand potential protective
interventions for cases of exposure. e

> Natural antioxidants present a promising avenue for
investigation, but their protective effects against
combined alcohol and nicotine exposure during fetal
development remain poorly understood.
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Development of specialized prenatal supplements

M et h Od o | og y incorporating natural antioxidant complexes

Formulation of pregnancy-safe functional foods rich in
protective antioxidants

EMBRYO HARVEST
Follow embryo harvest
protocol to collect Danio
rerio embryos from two
different populations.
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DEVELOPMENT
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Stages of Embryonic
Development

Establishment of zebrafish as a cost-effective model for
testing protective compounds against developmental toxicity

Kimmel, C.B., Ballarxrd, W.W., Kimmel, S.R., Ullmann, B. and
Schilling, T.F. (1995), Stages of embryonic development of the
zebrafish. Dev. Dyn., 203: 253-310.
https://doi.oxg/10.1002/aja.1002030302

» Goal: To describe a series of
stages for development of the
embryo of the =zebrafish,
Danio (Brachydanio) rerio.

> Findings: The stages, and
their names, are based on
morphological features,
generally readily identified
by examination of the live

embryo with the dissecting

stereomicroscope.

Conclusion

> Natural Antioxidants

Tan BL, Norhaizan ME, Liew WP, Sulaiman Rahman H. Antioxidant and Oxidative Stress: A Mutual Interplay in Age-Related Diseases. Front
Pharmacol. 2018 Oct 16;9:1162. doi: 10.3389/fphar.2018.01162

Goal: To evaluate natural antioxidants’
role in preventing age-related diseases
and promoting healthy aging by
examining their effects on oxidative
stress and inflammation.

Findings: Antioxidants demonstrated
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Goal

> Determine natural antioxidants' effectiveness as protective
agents against alcohol and nicotine-induced developmental

protective effects against multiple toxicity
age-related diseases including
cardiovascular disease, Methods
neurodegenerative disorders, diabetes, and cancer. . . .
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antioxidants (spinach extract and vitamin C). Analyzed
survival rates, heart rate, body length, and morphological
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protective role against toxin-induced damage
rO e l I l q e | I I e n Survival Rate Patterns: Heart Rate Trends:
* Control group maintained the highest consistent survival Importcmce
(98.5%- 91.4%). * Control shows a steady increase in heart rate (156.5- 160 bpm) . .
* Nicotine exposure showed more severe impact, with a sharp * Nicotine exposure caused a significant elevation and heart rate, > Addresses the underlymg cause of developmental tOXICIty
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Body Length

Future Research

> To evaluate the protective effects of natural antioxidants Body Length Over Time
o o . o . o 9 Morphological Deformities at 96 hpf
(spinach extract and vitamin C) against alcohol and nicotine- 12 - Control - 8.27 — 100 - .
T i eformities:
i“duced developmentﬂl tOXiCity i“ Zebra'ﬁSh embryos + Small variations in spine curvature ° ° om ® ° e
focusi survival rates diac functi holoai i = Mo e o ot =75 > Investigation of additional natural antioxidant sources (such as
astdtitehtidisai i ashat it Attty : ¢ Sight olrationsn heer chamier developmert | | & reen tea extract or berries) could expand our understanding of
development, and the prevention of developmental e + Moderate yolk sac dema g 50 - 9 . a extrd ! “ xpd . dar . andi g
abnormalities > . + Minor fin malformations which plant-based compounds offer optimal protection against
2 $evere Deformities: o | e _eo
? Nic+’5;}mach -5 /1 + Major spinal deformationsfsevere curvature = l‘ H developmentql toxICIty.
m « Significant reduction in bo eh ® ® ®
. Nic+VitC : 5.51 it adem o LN RHLNARE K. ;H J' J Q.J” > Long-term studies tracking zebrafish development beyond 96
) Alc+Spinach : 5.94 + Multple combined deformities S ¢ ¢ & & ¢ &£ HPF would provide valuable insights into the lasting effects of
Alc+VitC : 5.83 N ’ antioxidant protection on organ systems and behavioral
Hours Post Fertilization ' . | | e e outcom es.

Graph created by Finalist using Excel, 2025

Graph created by Finalist using Excel, 2025

Body Length Trends: Deformities Trends: " 5
» Natural antioxidants supplementation (spinach extract and * Control group showed steady growth, reaching 8.27mm by 96 «  Control Short baseline deformities (10% mild 5% severe). ﬁ L oot
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