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components, including proteins, lipids, and DNA, leading to impaired 
physiological processes and cellular dysfunction. Consequently, pea 
seedlings exposed to tetracycline experience compromised antioxidant 
defense systems, rendering them more vulnerable to oxidative damage 
[6].

Reduced nutrient uptake

Tetracycline contamination also affects the uptake and availability 
of essential nutrients for pea seedlings. The antibiotic interferes with the 
root system’s ability to absorb key minerals, such as iron, magnesium, 
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