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Abstract

It is known that vitamins play a key role in many physiological processes in the human body such as metabolism
and immunity. Several of the recent studies revealed that a number of vitamins may use as an alternative or adjuvant
therapy or preventive agent in the numerous cases of drugs and chemicals intoxication. Vitamins C, E, and A were
known to possess antioxidant properties and various studies indicated that these vitamins have the ability to scavenge
the reactive oxygen species generated in the body due to toxicant exposure. In addition, few of the findings proved
the potential and clinical utility of vitamins B and D in treating the cases of toxicityh.
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Introduction

Vitamins have an important role in the body functions to promote
human health wherein they play a key role in the metabolism, immunity,
and digestion. There are essential vitamins such as A, C, D, E, K and
B that are necessary as daily dietary supplements for the growth and
development of the body systems [1]. Vitamins A and C are essential for
the immune system while vitamin B12 is required for the red blood cell
formation and the neurological function. Vitamin D is important for
bone growth while vitamin E acts as a protector of the body cells from
the damage and promotes the mental function. Vitamin K is essential
for healthy bones, blood clotting and other body functions [2].

In spite of the essential need of the human body for vitamins,
vitamins poisoning become a clinical problem may face the physicians.
Fat soluble vitamins are potentially toxic because it can be stored in the
body by the high toxic levels through high vitamins overdoses such as
vitamins A, E, D, and K. Vitamin toxicity is usually not from the dietary
intake but it is considered a malpractice issue [3].

In another view, many published articles revealed that a number of
vitamins may use as curative or protective agents to treat and prevent
the toxicity of many drugs and chemicals. Therefore, this article tries to
present an overview of the use of vitamins as an alternative or adjuvant
therapy in treatment or prevention the toxicity of some toxic agents.

Vitamin C (Ascorbic Acid)

Vitamin C is considered as an antioxidant agent that captures
the reactive oxygen species (ROS) which are produced by a normal
metabolic respiration [4]. It was used in much research as a curative or
preventive agent to modulate or attenuate the resulting toxicity from
drugs or chemicals that affect many systems and organs such as liver,
kidney, and testes. It was used individually or in a combination as an
adjunctive or complementary agent based on its antioxidant activity.

Many research proved that vitamin C may provide a
hepatoprotection against different toxic agents induced hepatoxicity.
Mohsenikia et al. [5] suggested that the individual administration of
vitamin C can exert a prophylactic effect on cyclosporine A-induced
hepatic toxicity while Osman et al. [6] referred to the role of vitamin
C as an antioxidant on modulation the hepatotoxicity of chronic use of
monosodium glutamate. In the same context, Layachi and Kechrid [7]
indicated that concurrent use of vitamins C and E can do a protective
effect on cadmium-induced oxidative liver damage while Magdy et

al. [8] showed that the combination of vitamins C and E have also
an ability to improve hepatic and renal functions via amelioration
the oxidative stress that results from toxicity of macrocyclic lactone
insecticide (abamectin).

Moreover, Cekic et al. [9] proved that treatment via vitamin C may
retrieve the cellular glutathione content in thymocytes that was depleted
as a consequence of amiodarone toxicity. On the other hand, Paunovi¢
etal. [10] suggested that the combined administration of vitamin C and
quercetin is haematoprotective against nicotine-induced toxicity and
then it may be useful as a supportive therapy for the tobacco smokers
who are exposed to nicotine. In addition to, Ekaluo et al. [11] indicated
that the attenuating role of vitamin ¢ on the toxicity of the male
reproductive system and sperm that were induced by monosodium
glutamate.

According to the study of Suresh et al. [12] Co-administration of
ethanol and vitamin C can protect against ethanol-induced toxicity via
enhancing the scavenging enzymes that reduce the lipid peroxidation
beside an improvement in the liver function tests and triglycerides
levels. Later, Ahmadizadeh et al. [13] proved that the ability of vitamin
C to prevent the toxicity of another organic solvent such as styrene
wherein it can prevent hepatotoxicity and nephrotoxicity of styrene by
decreasing all hepatic and renal biochemical parameters significantly.

Furthermore, Huq et al. [14] indicated also that administration of
vitamin C alone or in a combination with vitamin E has a protective role
against the harmful effects of heavy metal poisoning such as mercury.
In the related context, Muthu and Krishnamoorthy [15] showed the
antioxidant effects of vitamin C and E wherein they can improve the
levels of antioxidant enzymes in the testicular tissues that are reduced
as a result of mercuric chloride toxicity.
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Finally and For example but not limited to, there are many studies
that were conducted to investigate the role and efficacy of vitamin C
in the treatment or prevention of the toxicity of different agents. Some
of these studies were carried out on the drugs intoxication such as the
study of El-Ridi and Rahmy [16] who indicated that the highest dose
of vitamin C protects against hepatorenal toxicity that is induced by
acetaminophen overdose while Beata et al. [17] showed that vitamin
C can suppress the platelets oxidative stress that is caused by cisplatin
toxicity. In addition, Uboh et al. [18] reported that vitamin C is also
able to ameliorate or prevent the toxicity effect of gasoline vapor on the
female reproductive function.

Vitamin E (Alpha Tocopherol)

Alpha-tocopherol is considered the most common and biologically
active form of vitamin E that can interrupt the free radical chain
reactions via capturing the free radical showing its antioxidant effect.
Vitamin E is considered a powerful lipophilic antioxidant because it is
one of the most potent lipid soluble free radical scavengers that limit the
lipid peroxidation which is initiated by the free radicals [19].

In the last years, insecticides have been extensively used in the world
especially the developing countries. So, the prolonged environmental
and occupational exposure of insecticides represents a major health
problem that causes an oxidative stress leading to the serious health
hazards to human beings. Recently, a lot of studies proved that the
efficacy of vitamin E as a therapeutic or protective agent that can
ameliorate the toxicity manifestations (oxidative damage) of a number
of insecticides. Olsvik et al. [20] showed that vitamin E can modify
chlorpyrifos toxicity wherein vitamin E supplementation may protect
cells against chlorpyrifos-induced toxicity via restoring the dipeptide
levels, preventing the lipids accumulation and modifying carbohydrate
metabolism. Moreover, Elblehi et al. [21] proved that the concurrent
administration of vitamin E and selenium can improve cypermethrin-
induced oxidative damage and toxicity; they alleviate the detrimental
effects of cypermethrin on the liver, kidney, brain, and heart depending
on scavenging the reactive oxygen species.

In addition, Halvaei et al. [22] investigated the therapeutic effect
of vitamin E in acute aluminum phosphide poisoning and proved its
efficacy as a novel treatment for this type of poisoning. Furthermore,
Nagda et al. [23] showed the preventive role of vitamin E wherein the
supplementation of diet with vitamin E for the exposed workers to
endosulfan can minimize its toxicity.

In the related context, Zaahkouk et al. [24] referred that
administration of vitamin E or vitamin A alleviate the toxic effect of
carbamate on biochemical parameters and different organs such as
heart, kidney, and liver wherein the antioxidant property of vitamin
E and vitamin A is responsible for the protection against carbamate
intoxication.

In another context, many research indicated to the use of vitamin
E in treating or preventing the toxicity of some chemotherapeutic
agents that are used as a cancer treatment. According to Mufazalova et
al. [25] the concurrent use of vitamin E and T-activin can modify the
hematologic toxicity of cyclophosphamide and prevent the suppression
of hemopoiesis without any effect on the efficacy of cyclophosphamide.

Vitamin E has also a protective role in heavy metals toxicity that
induces reactive oxygen species causing an imbalance between pro-
oxidant and antioxidant homeostasis (oxidative stress). Individual or
combined administration of vitamin E provides a nephroprotective and

hepatoprotective role by reducing the blood biomarkers levels which
are the signs of heavy metal toxicity [26,27].

Finally, Gawad et al. [28] recommended giving vitamin E
concomitantly with amiodarone to reduce its pulmonary toxicity
while the study of Oyeyemi et al. [29] demonstrated that vitamin E
supplementation with nicotine may ameliorate the deleterious effect of
nicotine on male reproductive hormones and sperm indices. In another
context, Alpsoy et al. [30] showed that vitamin E, A, and C can exert
protective effects in human lymphocytes against the reactive oxygen
species generation that are induced via aflatoxin B1.

Vitamin B

In the previous years, some research was also carried out on vitamin
B to explore its role in the treatment of toxicity. Several years ago, Bratton
et al. [31] indicated that the therapeutic dose of thiamin B1 is useful in
treating or preventing the lead poisoning wherein vitamin B1 prevents
the lead deposition in the soft tissues such as kidney, liver, central and
peripheral nervous system. Additionally, Khan et al. [32] reported
also that vitamin B-complex has a protective and curative effect in
lead toxicity because it can normalize the levels of haematological and
biochemical parameters that are altered due to the lead intoxication.

Moreover, Amagon et al. [33] showed that vitamin B-complex and
methionine combination can modulate hepatic, renal, hematological,
antioxidant indices and other toxic effects that are observed in the
patients who are exposed to antitubercular drugs leading to an
improvement in the treatment outcome of tuberculosis patients.

Vitamin D and A

Until now, a few numbers of the published articles that investigated
the efficacy of vitamin D and vitamin A in the treatment of toxicity
in spite of their known antioxidants properties. For example, the study
of Zhang et al. [34] who reported that vitamin D may have a role for
prevention the side toxic effects of chemotherapy such as bleomycin.
So, vitamin D attenuates bleomycin-induced pulmonary fibrosis via
delaying or suppressing ultrastructural changes as well as inhibiting
the myofibroblastic proliferation. In another context, Elshama et al.
[35] conducted a study on the role of vitamin A as a treatment for
the intoxication and showed that vitamin A has a protective effect in
the modulation of hypervitaminosis D3 short-term toxicity without
depending on its antioxidant effect.

Vitamins as Antidotes

Antidotes play an important role in clinical toxicology because of
their ability to lessen the severity of toxicity or shorten its duration; they
are life-saving agents increasing the chances of the intoxicated patient
recovery and improve his prognosis [36]. Some vitamins are well-
established antidotes in the treatment of some poisoning cases. Vitamin
Bl (Thiamine) is a necessary antidote in the cases of acute alcohol
intoxication and Wernickes encephalopathy syndrome [37] while
vitamin B6 (Pyridoxine) is considered the only antidote for isoniazid
toxicity [38]. Furthermore, vitamin B12 (Hydroxocobalamin) is well-
known cyanide antidote; it is used to treat the cyanide intoxicated cases
without compromising the oxygen-carrying capacity of hemoglobin
wherein it binds with cyanide to form a non-toxic cyanocobalamin
[39]. In addition, vitamin C is recommended as an antidote in the cases
of methemoglobinemia wherein it can reduce the methemoglobin
formation at a high dose administration [40]. In the related context,
vitamin K1 (Phytonadione) is utilized as an antidote to warfarin toxicity
(vitamin K antagonists) and other warfarin-like compounds such as
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anticoagulant rodenticides wherein warfarin intoxication cause vitamin
K deficiency leading to a lack of clotting factors and the increased risk
of severe bleeding [41].

Conclusion

Many research revealed that a number of vitamins may use as
curative or protective agents for the numerous cases of drugs and
chemicals intoxication. Vitamins A, C, and E are considered antioxidant
agents that capture the reactive oxygen species which are produced
via toxicity. They were used in much research as individually or in a
combination as complementary or preventive agents based on their
antioxidant activity. Some few researches proved also the efficacy of
vitamins B and D in the treatment of toxicity.

Recommendation

Further research should be achieved on the human in the future to verify
the efficacy of diverse vitamins as curative and protective agents in the various
toxicities of drugs and chemicals because of the shortage of studies on the human.
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