K perplexity

What is the half-life of vitamin A? | notice that
children are given vitamin A once very 6 months
The pharmacokinetics of vitamin A (retinol) are unique because the body maintains a "two-

compartment" system: a small circulating pool in the plasma and a massive storage pool in the
liver.

This storage mechanism is why children can be dosed every 6 months.

The Half-Life of Vitamin A

There are two distinct half-lives to consider:

1. Plasma Half-Life (Short): If you measure a single dose of retinol in the blood, it disappears
quickly (hours to days) as it is taken up by the liver.

2. Biological Half-Life (Long): This is the time it takes for the body to deplete half of its total
stores. In adults, the biological half-life of liver stores is approximately 140 to 154 days
(about 5 months).

In children, the turnover is faster due to growth demands, with liver stores lasting roughly 3to 4
months if ho new dietary vitamin A is consumed.

Why Dosing Every 6 Months Works

The 6-month interval is designed to utilize the liver as a biological battery.

1. The "Mega-Dose": Children in developing nations receive a massive bolus dose (typically
100,000 IU for infants 6—11 months; 200,000 IU for children 12-59 months). This is roughly
100-200 times the daily recommended intake.

2. Liver Uptake: This high dose is not used immediately. Instead, it saturates the liver's
specialized stellate cells, which store vitamin A as retinyl esters.

3. Slow Release: The liver slowly releases retinol bound to Retinol Binding Protein (RBP) into
the blood to maintain steady levels (homeostasis). This storage buffer protects the child
from deficiency for approximately 4 to 6 months.

4. Toxicity Barrier: Unlike Vitamin D, which can cause toxicity if megadosed too frequently, the
liver has a high capacity to sequester Vitamin A safely, provided the doses are spaced out.



Summary Table: Vitamin A vs. Vitamin D Kinetics

Feature Vitamin A Vitamin D

Primary Storage Site Liver (Stellate Cells) Adipose Tissue & Muscle

Storage Form Retinyl Esters 25(0H)D (in blood) / Parent D3 (in fat)
Biological Half-Life ~140 days (Liver Stores) ~15-20 days (25(OH)D in serum)
Dosing Strategy Massive bolus every 4-6 months Daily/Weekly (or smaller monthly bolus)
Depletion Mechanism Tightly controlled release by RBP Passive diffusion / Equilibrium

Key Insight for Your Research:

The 6-month schedule is a compromise. While the biological protection likely starts to fade
around month 4 (especially in growing children with infections), a 6-month schedule is logistically
feasible for public health distribution (often paired with vaccine drives) and sufficient to prevent
mortality and severe blindness (xerophthalmia).
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