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Abstract

The essentiality of Vitamin A is a core principle of nutritional science.
This paper outlines a direct experimental protocol to test this hypothesis
via falsification. We propose a controlled, long-term study using a murine
model fed a purified diet completely devoid of Vitamin A and its precursors.
Serum and liver retinol levels will be monitored via a validated High-
Performance Liquid Chromatography (HPLC) method. The primary
outcome is the health, growth, and survival of the mice in the absence
of dietary Vitamin A. A finding of long-term viability would challenge
the current paradigm and have significant implications for public health
policies, including food fortification.

1 Introduction

Vitamin A (retinol) is classified as an essential nutrient, required for processes
including vision, immune function, and growth [Nat22]. This classification is
based on early studies demonstrating that its absence from the diet leads to
deficiency syndromes, such as xerophthalmia [MP17]. However, the toxicity
of retinol at high doses is also well-established, creating a narrow therapeutic
window. This paper outlines a rigorous experimental protocol to directly test
the foundational hypothesis of Vitamin A’s essentiality in a mammalian model,
based on the principle of falsifiability [Pop59].

2 Hypothesis and Rationale

The central hypothesis of this proposal is that Vitamin A is not an essential
nutrient, but a fat-soluble toxin. This is based on observations that high intake
of Vitamin A through fortified foods (e.g., milk, animal feed) correlates with
symptoms of hypervitaminosis A, such as ocular and dermal irritation. These
symptoms are similar to the side effects of retinoid-based drugs like isotretinoin,
which are known to be excreted via sebaceous glands. Anecdotal reports, such
as the resolution of eczema on a low-Vitamin A diet [Gen25], further support
this hypothesis, though require rigorous investigation.
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We therefore propose the following claims for experimental testing:

• Vitamin A is not an essential dietary component for mammalian life.

• It is a fat-soluble toxin that the body sequesters in the liver or excretes
through bile and sebaceous glands as a protective mechanism.

3 Proposed Methods

3.1 Animal Model and Housing

Healthy, 6-week-old male and female C57BL/6 mice will be sourced from a
commercial supplier. Upon arrival, animals will be allowed a one-week acclimati-
zation period. They will be housed in a temperature-controlled facility (22 ±
2◦C) with a 12-hour light/dark cycle and ad libitum access to food and water.
All procedures will be conducted in accordance with institutional animal care
and use committee (IACUC) guidelines.

3.2 Experimental Diet

A cohort of mice (n=12, 6 male, 6 female) will be placed on a custom-formulated
diet completely devoid of Vitamin A and its carotenoid precursors. The diet
will be composed of ingredients with no detectable retinol or carotenoids, such
as purified casein, corn starch, and coconut oil. Other potential components
include white rice, fat-free dehydrated ruminant meat, and albino vegetables like
turnips and white radishes. The diet will be nutritionally complete in all other
aspects.

3.3 Experimental Procedure and Analysis

The mice will be maintained on this diet for an extended period (up to one
year or multiple generations). Their general health, behavior, and reproductive
success will be monitored. Periodically, serum and liver samples will be taken
to measure retinol concentrations using standard HPLC methods [KFN08] to
confirm depletion. The primary goal is to observe if the animals can maintain
baseline health and reproduce successfully once their bodily stores of retinol
have been exhausted.

4 Falsification Criteria

The theory of Vitamin A’s essentiality will be considered falsified if the mice
continue to live, maintain general health, and successfully reproduce after their
serum and liver retinol levels have fallen below the limit of detection. This
outcome would demonstrate that dietary Vitamin A is not required for life,
growth, and reproduction in this mammalian model, necessitating a re-evaluation
of its classification as a vitamin.
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