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Abstract: Vitamin E, present in both plant and animal-based foods, is a lipophilic compound
with multifaceted biochemical functions. Its deficiency can lead to severe health consequences,
while excessive intake may result in hypervitaminosis. Among tocopherols, Alpha-tocopherol
stands out for its pharmacokinetic properties and potent antioxidant effects. It exerts significant
influence on the immune, nervous, and cardiovascular systems, as well as on skin health.
Notably, it plays a crucial role in preventing carcinogenesis. While Alpha-tocopherol garners
attention, other tocopherol group members should not be overlooked, as advancements in
science uncover their diverse biological impacts. In recent years, tocotrienols have emerged
with distinct biochemical properties that profoundly affect human health.
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INTRODUCTION

Vitamin E was first found in green vegetables (1). Isolated in 1922, its numerous roles in
biological functions have since become the focal point of study for many scientists. It serves
as a powerful antioxidant and plays a crucial role in preventing lipid peroxidation and removing
free radicals. The vitamin E family consists of two major groups: tocopherols and tocotrienols,
both of which are fat-soluble. These groups can be further divided into four subgroups. All
tocopherols share an aromatic chromanol head, leading to several isomers such as alpha, beta,
gamma, and delta isomers. In contrast, tocotrienols, the other group, possess hydrocarbon
chains of unsaturated fatty acids, differing from tocopherols, which have saturated fatty acids
in their tail comprised of 16 carbons. Tocotrienols demonstrate higher solubility in lipid
membranes compared to tocopherols (2).



Vitamin E, particularly a-tocopherol, is abundant in rice bran, palm oil, olives, soybeans, and
various grains (1). Its antioxidant properties play a crucial role in neutralizing free radicals
generated by lipid oxidation. Consequently, an inadequate diet leads to decreased vitamin E
levels, increasing the risk of cardiovascular diseases. Certain nutrients exhibit the ability to
reduce free radicals and offer protective effects against oxidative stress (3), with alpha-
tocopherol being the most potent and prevalent vitamin in this group. Various studies provide
adequate recommendations for this vitamin (4).

A vyear-long study conducted in India on two groups of subjects evaluated the influence of
antioxidants, specifically vitamins A and E. Subjects with well-controlled diabetes exhibited
significantly higher serum vitamin levels compared to those with uncontrolled disease (5).
Tocotrienols possess a molecular structure distinct from tocopherols, featuring a farnesyl group
(6). Tocopherol serves as a ubiquitous antioxidant in nature and plays a pivotal role in
neutralizing free radicals. Consequently, it is predominantly found in mitochondria and the
sarcoplasmic reticulum within cells (7).

Vitamin E encompasses eight different compounds. Like other fat-soluble vitamins, they are
absorbed into the bloodstream via the small intestine. Metabolic processing in the liver
primarily occurs for alpha-tocopherol, while other forms are excreted unchanged (8). Common
causes of deficiency often stem from irregularities in dietary fat absorption or inadequate
metabolism. The optimal serum tocopherol level for adults should not exceed 5 mcg/ml (8)

Impact on the immune system

Vitamin E exerts its effects on the immune system by influencing certain inflammatory
mediators, including eicosanoids and cyclooxygenase-2 (1). Studies primarily focusing on
alpha-tocopherol have elucidated its immunomodulatory effects through various mechanisms.
Alpha-tocopherol directly affects T lymphocytes by stabilizing their membranes and also
contributes to the generation of intercellular signals that influence inflammatory factors (9).
Hypovitaminosis of vitamin E adversely affects both cellular and humoral immunity.
Furthermore, vitamin E enhances the phagocytic capacity of macrophages (10) and increases
the production of interleukin-2 (IL-2). Tocopherols have also been shown to protect respiratory
tract cells during viral infections, including SARS-CoV-2 infection (11).

Supplementation, sources, and recommendations of Vitamin E

Some studies suggest that tocopherol supplementation reduces erythrocyte deformities,
although the evidence remains inconclusive, warranting further research. A dosage of 1600 1U
of vitamin E for several weeks has been shown to reduce oxidative stress, thereby decreasing
the susceptibility to diseases associated with this issue (7). However, data from randomized
trials indicate that routine supplementation does not reduce the risk of preeclampsia and poor
fetal growth (12). For adolescents of both sexes, the recommended daily intake is 9 mg for ages
10 to 13 and 12 mg for ages 14 to 19 (4). The safe and optimal intake of tocopherol for adults
is up to 15 mg per day (13).

Vitamin E is exclusively obtained through dietary sources and is not synthesized by intestinal
flora bacteria or within the organism itself (14). Breastfeeding mothers may need to supplement



their vitamin E intake to achieve the recommended daily dose of 19 mg. Daily vitamin E
supplementation from prenatal multivitamins for the mother can be safe and modestly increase
vitamin E levels in breast milk, thereby improving the baby's vitamin E status. Additionally,
women with higher polyunsaturated fatty acid intake tend to have higher levels of alpha-
tocopherol in breast milk (15). However, it's essential to prioritize a healthy diet over vitamin
E supplementation, and any supplementation should be recommended by a healthcare
professional (16).

In practice, vitamin E has not demonstrated toxicity within recommended doses for humans
(17). Results from a randomized study conducted in Pakistan suggest that delta-tocotrienol
supplementation, when added to other glycemic control agents, may prevent long-term diabetic
complications in patients with type 2 diabetes mellitus (18).

Vitamin E hypervitaminosis

Hemorrhage can occur as a result of excessive doses of vitamin E. Toxic doses ranging from
100 mg to 1 gram can lead to cerebral hemorrhage (13). While vitamin E deficiency is
uncommon, routine supplementation is not recommended. Instead, patients should be
encouraged to maintain a balanced and varied diet to obtain adequate levels of alpha-
tocopherols. If supplementation is deemed necessary, it's crucial to monitor for common
adverse reactions, potential drug interactions, and the risk of bleeding, particularly in patients
receiving anticoagulant therapy (16).

Vitamin E and carcinogenesis

Recent studies have examined the impact of tocopherols and its isomers on cancer prevention.
Vitamin E has been found to have a preventive effect against certain types of cancer. For
instance, a meta-analysis demonstrated an inverse relationship between increased vitamin E
intake and the risk of uterine cancer (19). However, comparisons between tocopherol and
tocotrienol have shown that while alpha-tocopherol exhibits higher systemic bioavailability,
gamma and delta forms have a stronger protective effect against cancer (19). Additionally,
research investigating the combined effect of vitamin E and doxorubicin on breast cancer cells
in vitro revealed significant cytotoxicity with high doses of vitamin E (20). Certain members
of the vitamin E group have also shown preventive effects against mechanisms leading to
prostate cancer (21).

Genetic factors and the influence of Vitamin E on the nervous system

Vitamin E supplementation has been associated with reductions in certain neurological
symptoms (22, 23). Moreover, vitamin E plays a role in gene expression regulation (24).
Nutrigenomics, as a complex field, must consider the polymorphic properties of different
genetic groups involved in vitamin E metabolism (25). Mutations in the alpha-tocopherol
transfer protein gene can lead to familial vitamin E deficiency, oxidative stress, and progressive
neurological diseases such as spinocerebellar ataxia (26). Current research indicates that
vitamin E and its metabolites have neuroprotective effects (27).



Alzheimer's disease, mitochondrial dysfunction, and Vitamin E

Alzheimer's disease, characterized by memory loss and cognitive decline, is associated with
mitochondrial dysfunction and increased oxidative stress. Vitamin E's potent antioxidant
properties make it effective in combating free radicals, which play a role in neuronal damage.
Walnuts, rich in vitamin E, are linked to Alzheimer's prevention (28, 29). Studies have also
shown that ascorbic acid and high doses of vitamin E can positively impact cognitive function
(30). Furthermore, several meta-analyses have found correlations between serum antioxidant
levels, particularly vitamin E, and depression (29).

Impact on the skin

The skin serves as a crucial barrier, safeguarding the body's integrity against various external
factors. Research conducted by the World Health Organization reveals that nearly a third of the
global population suffers from skin issues, attributable to deficiencies in specific vitamins and
minerals (31). Among these, Vitamin E stands out for its profound impact on skin health. Its
primary function is to protect the skin from oxidative damage induced by sunlight through
neutralizing free radicals (32).

Studies indicate that pre-exposure application of alpha-tocopherol can shield the skin from
various types of damage caused by ultraviolet radiation (33). For example, a regimen of 1000
IU of Vitamin E daily for six months has been effective in treating yellow nail syndrome.
Additionally, it plays a role in managing other skin disorders. In cases of skin amyloidosis,
Vitamin E, when combined with other active ingredients, significantly contributes to the
disease’s treatment (34,35).

CONCLUSION

Vitamin E, found in both plant and animal foods, holds significant importance for overall
health. While alpha tocopherol has traditionally received the most attention, recent research
has highlighted the biological significance of other tocopherol forms and tocotrienols. The
powerful antioxidant properties of these compounds play a crucial role in preventing various
diseases discussed in this paper, emphasizing the importance of maintaining optimal levels of
vitamin E in the body.

The impact of vitamin E on skin health is particularly notable, with its antioxidant properties
offering protection against photooxidant damage. Studies on photoprotection demonstrate its
effectiveness in reducing acute skin reactions, while its therapeutic potential is evident in
dermatological disorders such as yellow nail syndrome and subcorneal pustular dermatoses.
Special attention should be given to pregnant and breastfeeding women, as well as individuals
with diets deficient in vitamin E. Prevention remains key in avoiding pathology associated with
vitamin E deficiency, underscoring the importance of ensuring adequate intake of this essential
vitamin.
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Sazetak

UTICAJ VITAMINA E NA RAZLICITE ORGANSKE SISTEME
Koprivica Marko!?, Miljkovi¢ Anal?

Medicinski fakultet Univerziteta u Novom Sadu, Novi Sad, Srbija
2Institut za javno zdravlje Vojvodine u Novom Sadu, Novi Sad, Srbija
3Dom zdravlja Novi Sad, Novi Sad, Srbija

Vitamin E se nalazi u hrani biljnog i zivotinjskog porekla. Vitamin E je lipofilno jedinjenje
koje ima brojne biohemijske funkcije. Nedostatak vitamina E moZe imati ozbiljne zdravstvene
posledice kao i hipervitaminoza sa datim vitaminom. Medu svim jedinjenjima koja pripadaju
grupi tokoferola, alfa-tokoferol se posebno istice po svojim farmakokinetickim svojstvima i
funkciji. Alfa tokoferol je veoma jak antioksidans. Njegovo dejstvo na ljudski organizam
ogleda se u brojnim antioksidativnim reakcijama, posebno na imuni, nervni sistem i
kardiovaskularni sistem, kao i na kozu. Od posebnog znacaja u prouc¢avanju ovog vitamina je
prevencija kancerogeneze. Medutim, ne treba zanemariti ni druge predstavnike ove grupe, jer
su njihovi bioloski uticaji postali sve o€igledniji sa napretkom nauke. Poslednjih decenija
otkrivena su razli¢ita biohemijska svojstva tokotrienola koja znacajno utiCu na ljudski
organizam.

Kljuéne redi: vitamin E, alfa tokoferol, imuni sistem.
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