Oxidative Stress and Hair Aging

Cellular Mechanisms and Solutions
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(From Pigmented to Gray Hair)
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(ROS Attack on Hair Follicle)
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na'[nmsﬁuv‘\!ﬁaa Nrf2 Pathway (Restoring Defense Mechanism)

Step 1: Activation
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Bioactives activate Nrf2
ansoonnn8Ns:AU Nrf2

Initiates cellular defense response.

Step 2: Nuclear Entry & Defense Step 3: Protection
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—_— GST, GCL, HO-1
Nrf2 enters nucleus -> Triggers Enzymes Result: Anti-oxidative & Anti-inflammation
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GST, GCL, HO-1 produced. Restores cellular function.



undsuy: n1sB:a0d8volwus:AUIsaa (Conclusion: Cellular Hair Anti-Aging)

Anti-Oxidative Stress: Eliminates ROS & Restores Defense. (MMuaUyadas:)

Anti-Inflammation: Reduces root inflammation. (ann1soniau)
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Melanogenesis Recovery: Restores pigment production. (VVuvylﬁﬂﬁ)

“Delays graying and hair loss through cellular-level intervention.”
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