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Pathophysiology:
- Enhances intestinal calcium absortion by upregulating/
calcium-binding proteins, preventing osteoporosi



Pathophysiology:
- Reduce production of proinflammatory eicosanoids
(e.g., prostaglandins, leukotrienes) derived from
arachidonic acid, thus dampening chronic
inflammation



Pathophysiology:
- Stabilizes cell membranepotentials, reducing ex



reactive oxygen species (R

Pathophysiology:
- Protects cells from oxidative damage



Pathophysiology:
- Deficiency leads to elevated homocysteine



Pathophysiology:
- Zinc deficiency impairs immune call function, increases /'
oxidative stress, and delays wound healing



MAPK pathways

Pathophysiology:
- Suppresses inflammatory cytokine production (e.g., IL-¥%
- Reduces COX-2 and iNOS activity



Pathophysiology:
- Enhances mitochondrial efficiency



- Provide esse \
cofactors or coenzymes in

Pathophysiology:
- Correct micronutrient deficiencies that impair cellular fuptti



