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Abstract

Ferro ptosis is a form of programmed cell death associated with inflammation, neuron
degeneration and ischemia. Vitamin E (alpha-Tocopherol) has been reported to prevent Ferro
ptosis but the mechanism by which this occurs is controversial and inhibits 15-lipoxygenase via
reduction of the enzyme’s non-heme iron from its active Fe3+ state to an inactive Fe2+
statel.Composed of vitamin E, four Tocopherols and four tocotrienols, works as anti-oxidant
fat to break fat chain that prevent oxidation of fat .The liver is the focal point of reqgulating the
absorption of lipoprotein lipase synthesis by reverse, which is the site of detoxification Alexei
by cytochrome p450 enzymes systems in the oxidation (Phase 1), proposal (phase 2), and
transporters (Phase 3)).The impact of a-Tocopherol in the prevention of chronic diseases
believed to be associated with oxidative stress has often been studied, and beneficial effects
have been demonstrated Due to the potent antioxidant properties of Tocopherols.

Keywords
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INTRODUCTION:

Ferroptosis is a form of iron depend on the lipid
oxidation mediated programmed cell death involved
in a wide range of diseases of ailments including
inflammation or ischemia-reperfusion injury, and
neurodegeneration [1-5]. Vitamin E regulates the
ferroptosis through the organization oxidoreductase
enzyme 15-lipoxygenase (15-lo) through an unknown
mechanism [6-8]. Include clinical benefits attributed
to vitamin e cleaning oxidant stress, inflammation,
and death of cells, each of which is caused by disease
ferroptosis [1]. We suggest that the effect of vitamin

"E" Anti-first results from the four-step mechanism
biochemical: Aqueous oxidizing analysis of Quinon
alpha tocoferol to alpha-tocoferol, inhibition of 15-lo
through reduction of its non-heme fe3+ center to the
inactive  fe**  state by  Alpha-Tocopherol
hydroquinone, reduction of quinone alpha-tocoferol
to hydroquinone alpha-tocoferol, inhibition of the
ferroptosis cascade by blocking formation of liped
peroxidation products. Its findings formed the basis
of the fat hypothesis linking plasma cholesterol levels
to the evolution of the disease. Vitamin E is
recognized as essential to human health.
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methods of vitamin E:

1.General method for the chemical conversion of a
vitamin E quinine to a vitamin E hydroquinone

The solution of quinine vitamin E (1 eq, approximately
0.5 g) in Tetrahydrofuran (15 ml). Then the vessel was
purged with h2. lindlar catalyst (for the a-, gamma -
and dcotrienol quinone). The resulting suspension at
room temperature was moved overnight under
atmosphere H2. When the reaction is finished, the
baskets have been added. The resulting mud has
been purified through fried repression. Filter cake
washed in sequence with thf. The filter had obtained
a pure product.

2.General method for the chemical conversion of a
vitamin E chroman to a vitamin E quinine.

In the bottle round, the solution to the Chromium
(one example, about 0.5 grams) in 2:1 acetonitrile:
water mix (15 ml). This solution has been cooled to
Oc. Ammonium nitrate Ceric solution (2.1 E) in water
(5 ml) has been added with a drop point. The
interaction mixture was moved at Oc for 2hore. When
the interaction is complete, the mixture with the sat
has been neutralized. aq. NaHCO3 and extract 3x
with ethyl acetate. Organic phase dried up Na2So04
and concentrated in vacuo. the residue was
purchased by silica gel chromatography to obtain
pure product.

3.Cells and cell culture

Mouse striatal Q7 cells (STHdhQ7/Q7They were
immortalized by large antigen-sv generators from
coriel. Cells cultured in high glucose (25 mm) DMEM
(Gibco) medium supplemented with fetal bovine
serum (10% v/v; Sigmay), penicillin (100 U/mL. Gibco),
streptomycin (100sg / ML. Gibco. For routine
maintenance, the cultural medium q7 also contained
geneticin advances (g418; santa cruz biotechnology).
Cells were routinely passed every 3-4 days, and cell
density was maintained without wealth.

4.Cellular survival assay.

The death of the viral cell in the q7 cells was
stimulated using RSL3, a previously described GPX4
suppressant. All four space isomers of RSL3 have been
installed and purified using published methods. All
subsequent cell treatment experiments used the
single vacuum isomer (1s,3r)-RSL3, which was the
most effective (ic50-200 nm) to prevent the validity
of the q7 cell. To assess a complex rescue activity and
a force from the death of viral cells.

5.Cellular lipid oxidation assay

Ferroptosis was induced by RSL3 (2uM final
concentration) in Q7 cells as described above. The
protective activity of co-treated compounds was
assessed also as described above. The rate of cellular
lipid oxidation after GPX4 inhibition was assessed by
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monitoring the time-dependent changes in green
fluorescence of cells pre-labeled with BODIPY™
581/591 C11 dye (5uM, 30minute labeling period;
Thermo Fisher/Invitrogen) using the IncuCyte S3 live-
cell imaging apparatus (Sartorius) using a 10x
objective. Cells (three images per field; at least three
replicate wells per condition) were imaged once
hourly for up to 18 hours after compound and RSL3
addition. Quantification of cell images was
performed using the IncuCyte Zoom software using
the Basic Analyzer tool which utilized an algorithm
that calculated the total green-positive area per well
where “green-positive” was defined as 1.45 times the
local background-subtracted fluorescent signal. After
a 2-3-hour lag period post-RSL3 treatment, the
cellular green fluorescence signal began increasing.
The rate of change in total green-positive area per
well from 3-9 hours post-compound treatment was
calculated, then expressed relative to that observed
in the RSL3-only control treatment group, which was
defined as 100%.

6.Lipoxygenase enzyme inhibition assay

Enzyme assays (100ul final volume) were conducted
in Corning 96 half-well black, flat bottom assay plates
and contained final concentrations of 50uM
arachidonic acid as a substrate, 1:10 (v:v) cholate mix
(2% (w:v) sodium cholate and 2% (v:v) DMSO), 40uM
dihydrorhodamine 123 and 3 U/mL rLOX15 in buffer
A (100 mM Tris-HCI, pH 7.5). Stock solutions of test
compounds were prepared in DMSO and then diluted
to final assay concentrations in cholate mix such that
final cholate and DMSO concentrations were
maintained at 0.2%. Reactions were initiated by
addition of 50uL of enzyme mix (80uM
dihydrorhodamine 123 and 6 U/mL rLOX15 in buffer
A) to wells containing 50uL substrate and cholate mix
in Buffer A and linear rates were assessed via
fluorescence, using excitation/emission of 500/536
nm, on a Molecular Devices Spectramax M2 every 10
seconds for 5 minutes at room temperature.
METABOLISM OF VITAMIN E

The metabolism of vitamin E in relation to
absorption, transport, storage and excretion has
been summarized in a number of publications
(Machlin, 1984; McDowell, 1989). Information on the
absorption and excretion of Tocopherols by farm
animals is extremely sparse.

Absorption and transport:

Mechanism of absorption of vitamin E is similar to
that of other fat-soluble vitamins (Weber, 1983). Its
absorption is closely associated with that of fat, and
is accelerated by the presence of bile. It is clear that
species differ in their ability to absorb Tocopherols,
especially since great variation has been reported for
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a single species. Also, with labile substances like the
Tocopherols a simple estimation of absorption based
upon amounts present in the food and feces may be
inaccurate.

Storage:

Vitamin E is stored throughout all body tissues with
adipose tissue, liver and muscle representing the
major storage deposits. Rates of depletion of a-
Tocopherol from tissue of animals given vitamin E
deficient diets vary considerably from tissue to tissue
within a particular species (Diplock, 1985). Studies on
the depletion of a Tocopherol in tissues of rats varied
considerably, with the fastest loss occurring in the
plasma, liver and heart muscle, intermediate for
testes and heart muscle, while the slowest loss was
found in the adipose tissue over a 6-wk depletion
period (Bieri, 1972). There appears to be 2 different
pools of vitamin E in the body, a labile pool and a
fixed pool which is retained for long periods of time.
Excretion:

The major route of excretion of vitamin E is fecal
elimination. Usually less than 1% of orally ingested
vitamin E is excreted in the urine (Machlin, 1984).
Excess Tocopherol is eliminated in the feces a-
Tocopherol succinate eliminated 65% of the dose via
the feces in 3 days and 80% in 6 days; 90% of the
radioactivity was identified as free a-Tocopherol by
isotope dilution.

WHY IS a -TOCOPHEROL A VITAMIN?

Although there are many antioxidants in the diet,
Tocopherol is vitamin. -The role of (Tocopherol) is the
role of anti-oxidation of the melted fat which
prevents the spread of oxidation of fat is likely to be
there lipids specific, probably derived from pufas
(e.g., docosahexaenoic acid) which are essential for
life and that vitamin E protects (10). I-tocoferol is the
most efficient and safe vitamin E. A-tocopheroxyl
radical is relatively long-term (178) and can be
reduced to Alpha-Tocopherol by water soluble
antioxidants such as ascorbic acid (179). Other forms
of vitamin E, when they become extreme, be more
interactive and can be easily formed connectors that
are likely to be toxic and cytotoxic (80 1).

The integrity of Alpha-coferol can also be inferred
from the relative lack of specific mechanisms for its
metabolism. ref (6).

Vitamin E deficiency, antioxidant function,
neurological disorder:

In humans, deficiency of vitamin E acute to
abnormalities in nerve cells muscle that feature
cancer acai spinocerebellar (of 8, 41-44) and muscle
(9, 45). Peripheral neuropathy is most likely caused
by the free radicalization of nerves and a dying back
of sensory neurons. Similarly, vitamin E anemia a
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significant deficiency in premature infants, as a result
of free radical damage (47). Reduced red blood cells
age (48 and 49) increased exposure to peroxide-
induced hemolysis is clear not only in severe
deficiency, but also in the marginal vitamin E in the
hypercholesterolemic subjects (50). Public vitamin E
deficiency occurs only rarely in humans and is almost
never caused by undernutrition. Vitamin E does not
occur as a result of a genetic defect in the Tocopherol
transferprotein (TTP) as a result of various fat
malabsorption syndromes, as reviewed in reference
51. The frequency of human vitamin E deficiency is
not known as a-ttp defects. Patients with familial
isolated vitamin E, inherent genetic defect in the
Genes-Tocopherol transfer protein (52, 53), have
significantly reduced plasma levels of vitamin E and
neurological disorders characteristic of vitamin E
such as cerebellar ataxia, dysarthria, absent tendon
reflexes, deep, vibratory and proprioceptive sensory
loss positive Babinski sign (52). Can relieve symptoms
of cash associated with this syndrome when given to
those patients doses of vitamin E up to 2,000 mg per
day (8-10). Also, symptoms of vitamin E deficiency
resulting  from  chronic liver disease, fat
malabsorption or abetalipoproteinemia are thanks to
the high doses of vitamin E (7, 54). No therapeutic
dose can be achieved through an optimal diet;
patients must consume vitamin E supplements.
NONANTIOXIDANT FUNCTIONS?

Cellular signaling

The group examined intensively the role of vitamin e
in cellular signaling, especially in relation to protein
kinase c. Tocopherol prevents the proliferation of
smooth muscle cells), decreases protein kinase C
activity, and increases phosphoprotein phosphatase
2A activity, controls the expression of the
tropomyosin genes). Not related to this job action
anti-oxidation in vitamin E because b-Tocopherol,
which is not similar activity antioxidant, do not
perform any of these actions. Jobs; it actually cancels
the effect of a-Tocopherol. Tocopherol effects on
protein kinase C inhibition was also reported in
human platelets, diabetic rat kidney human
monocytes. Can be attributed to the mechanism of
blocking protein kinase ¢ by a-Tocopherol in part to
the ease of generating diacylglycerol-derived
membrane, which is fat activates the transfer of
protein kinase c activity has also been suggested that
the inhibition of protein kinase C activity is not due
directly to the antioxidant capacity of Tocopherol ,
but requires the integration of Tocopherol in the
membrane structure is most likely due to the direct
interaction between-Tocopherol and protein kinase C
in the cell membrane. a-Tocopherol modules the in
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vitro expression of some significant proteins /
enzymes in various cell types involved in
atherogenesis). Enrichment of vitamin E to
endothelial cells-regulates the expression of a protein
cell adhesion vascular molecule cell adhesion,
vascular-1, which reduces the adhesion of white cells
oxidized Idl to the endothelium. Modern
developments in the field of arachidonic acid cascade
also showed that Alpha-Tocopherol can regulate
these pathways, its effect is not always shared by
other forms of vitamin E, see Review. Vitamin
regulates the activities of phospholipase cytosolic a2
and cyclooxygenase. Enhance the activity of these
two rate-limiting enzymes in the arachidonic acid
cascade provides a mechanism of control that the
vitamin E dose recognition promotes the release of
prostacyclin, a powerful vasodilator and inhibitor of
platelet aggregation.

Clinical significance:

alpha-Tocopherol is transported in plasma
lipoproteins and delivered to tissues by all available
mechanisms. This redundancy in alph-Tocopherol
transport systems obviates the need for any specific
plasma alpha —Tocopherol transport proteins. The
only transport protein for alpha -Tocopherol is the
hepatic alpha -TTP.

CONCLUSION:

To test the hypothesis that the Quinone or
hydroquinone metabolites of Alpha-Tocopherol (aT)
are responsible for its previously reported anti-
ferroptotic activity, we evaluated the activity of
Alpha-Tocopherol Quinone (aTQ) and hydroquinone
(aTHQ) in a ferroptotic cell death assay using
immortalized mouse striatal cells The sorting process
is highly specific and does not tolerate the alteration
in stereochemistry at C2. This preference. prevents a-
Tocopherol from rapid v-oxidation-decv and thus
keeps the excretion of the a-CEHC degradation
product low.
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