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ABSTRACT

Vitamins are essential for our daily life. Its shortage in our body can cause many disorders, decreased enzyme activities also affect the genetic factors.
Vitamins should be supplied through the diet in the required amount. If it is not supplied properly, vitamin tablets will be prescribed. And also vitamin
tablets are the co-medication for therapies such as anticancer, antitubercular, antiviral and anti-HIV treatments. Many newspapers reported that
vitamin therapies are causing major health problems like nephro/urolithiasis, it can increase mortality rates in smokers by increasing the risk of lung
cancer, it can cause abortion when it is taken during pregnancy. Thus here, we reviewed the adverse effects of vitamin therapy from various reported
cases, books, instructions provided from various health organizations and also newspapers, and magazines. It can help health professionals to control
and monitor the vitamin therapies and make awareness about the adverse effects and possible side effects of regular vitamin uptake to society.
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INTRODUCTION

Importance of vitamins was first recognized by the effects of their absence.
The term “vitamin” was derived from the two words “vital” and “amine,”
as vitamins are considered essential for life and were originally thought to
be amines. All vitamins are not amines except thiamine, they are organic
compounds required by humans in small amounts from the diet to sustain
life. An organic compound is considered a vitamin if a lack of that compound
in the diet results in overt symptoms of deficiency [1]. After the isolation
of vitamins in the laboratories, it came to the knowledge of medical
science that there were deficiency diseases due to vitamins. Vitamins are
organic substances needed by the body for normal metabolism, growth,
and maintenance. They are not sources of energy but act as regulators of
metabolic processes and as coenzymes in enzymatic systems [2].

According to vitaminology, vitamins are mainly classified as fat soluble
vitamins and water soluble vitamins. Fat soluble vitamins are vitamin A,
vitamin D, vitamin E, and vitamin K. Water soluble vitamins are, namely,
vitamin C and vitamin B (B, B,, B,, B,, B,, B, B;,and B ,).

Deficiencies of vitamins can be either primary or secondary. A primary
deficiency occurs when there is not enough of the vitamin in its food.
A secondary deficiency may be due to an underlying disorder that limits
the use of the particular vitamin which might be due to a “lifestyle
factor,” such as smoking, excessive alcohol consumption, or the use of
medications that interfere with the absorption or use of the vitamin [3].

Although deficiency of vitamins causes disorders, overdose of vitamins
has documented adverse reactions that tend to be more severe. At high
doses, some vitamins cause side effects such as nausea, diarrhea, and
vomiting [4,5]. When adverse reactions emerge in an individual, they
got recovered when doses are decreased according to their individual
tolerances which vary widely and appear to be related to age and health
conditions.

The study published in the New England Journal of Medicine in 1994.
9,000 Finnish men, all were smokers, had been given vitamin E daily,
beta-carotene, both or a placebo. The study was found that those who
had taken beta-carotene for 5-8 years were more likely to die from lung
cancer or heart disease.

About 2 years later the same journal published another study on
vitamin supplements. In it, 18,000 people who were at an increased
risk of lung cancer because of asbestos exposure or smoking received a
combination of vitamin A and beta-carotene, or a placebo. Investigators
stopped the study when they found that the risk of death from lung
cancer for those who took the vitamins was 46% higher.

Then, in 2004, a review of 14 randomized trials for the Cochrane
database found that the supplemental vitamins A, C, E and beta-
carotene, and a mineral, selenium, taken to prevent intestinal cancers,
and actually increased mortality.

Another review, published in 2005 in the Annals of Internal Medicine,
found that in 19 trials of nearly 13, 6000 people, supplement of vitamin E
increased mortality. Also that year, a study of people with vascular disease
or diabetes found that vitamin E increased the risk of heart failure. And in
2011, a study published in the Journal of the American Medical Association
tied vitamin E supplements to an increased risk of prostate cancer.

In the year 2008, it was reported by 68,911 individuals to the American
Association of Poison Control Centers (nearly 80% of these exposures
were in children under the age of 6), that overdose exposure to all
formulations of vitamins and multivitamin-mineral led to eight “major”
life-threatening outcomes, but no deaths [6].

After reviewing several clinical trials, the University of Colorado stated
that patients who took more vitamins had more health problems.
Prof Tim Byers, the associate director for the cancer prevention at
the university presented the findings that there is an increased risk of
cancer on taking vitamins. Thus, the review can be made to understand
and aware about the unwanted effects of all vitamin therapies and to
take care of its uses to the health-care practitioners as well as peoples.

VITAMIN A

Vitamin A is an essential nutrient which is inevitable, but it cannot be
synthesized in our body rather it should be obtained from our diet. It
was the first vitamin to be officially named, so it became vitamin A [7].
It is fat soluble which get stored in the body and accumulates in high
toxic levels when taken in large doses. It designates a group of retinoid
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compounds which involves retinol, retinal, retinoic acid and several
provitamin A carotenoids, and beta-carotene with the biologic activity
of all-trans retinol [8].

Different forms of vitamin A include beta-carotene, which is found in
plants, and preformed vitamin A, which is found in animal sources.
Beta-carotene is a double vitamin A molecule and must be converted to
vitamin A in your body [7].

Vitamin A is found naturally in many foods. Vitamin A plays an
essential role in a number of physiological functions that encompasses
vision, embryonic development and reproduction, bone metabolism,
hematopoiesis, skin and cellular health, immunity, gene transcription,
and antioxidant activity [9,10].

Vitamin A is one of the most widely studied nutrients in relation to
immune function. It is a credible antioxidant for cancer prevention
especially in treating skin cancer and lung cancer and helps in
preventing other diseases as well. The recommended daily allowance
for males is 900 pg/day and for females is 700 pg/day [11].

Vitamin A, though essential for our body, but it can cause various acute
and chronic toxic effects. The overuse of vitamin A leads to abdominal
pain, vomiting, headache, lethargy, eczema, patchy hair loss, edema,
anemia, respiratory tract infection, and chronic liver disease. Toxic
effects of vitamin A result from taking too much over time; beta-
carotene’s only adverse effect is giving the skin an orange color [7].
Recently, it was found that beta-carotene can cause lung cancer and
heart diseases to an extent of 20% according to the University of
Colorado.

Vitamin A toxicity can be of two types: Acute toxicity and chronic
toxicity:
Acute toxicity causes drowsiness, irritability, rash, abdominal pain,
increased intracranial pressure, nausea, and vomiting.
Chronic toxicity causes changes in skin (dry and rough), hair (sparse
and coarse) and nails, alopecia of the eyebrows, dry eyes, cracked lips;
abnormal liver test results; in a fetus, birth defects (occur in children
of women receiving isotretinoin which is related to vitamin A for
acne treatment during pregnancy), increased intracranial pressure,
and arthralgia; risk of fractures is increased, especially in the elderly.
Hepatomegaly and splenomegaly may occur [12].

Intake from preformed sources of vitamin A often exceeds the
recommended dietary allowances (RDA) for adults, especially in
developed countries which show evidence of sub toxicity without
clinical signs of toxicity of vitamin A. Osteoporosis and hip fracture
are associated with preformed vitamin A intakes that are only twice
the current RDA. As serum retinol concentrations are nonsensitive
indicators to assess vitamin A status in persons with sub toxicity
or toxicity levels, it is rather a complicated test in this range of liver
vitamin A reserves [13,14] performed a meta-analysis and concluded
that the ingestion of large amounts of vitamin A as liver or oil-based
supplements caused an increase in retinol, retinoic acid, and related
retinoids.

Large intakes of vitamin A consumed by pregnant women will lead to
fetal deformities which will include small ears or no ears, abnormal or
missing ear canals, brain malformation, and heart defects.

Isotretinoin, a vitamin A metabolite used to treat acne, is hazardous to
fetus with risk of malformations if a woman is exposed to isotretinoin
during the first trimester and a woman who ceased taking isotretinoin
3 months before pregnancy still manifested teratogenic effects:
Conjoined twins [15].

Alcohol consumption declines the hepatic levels of retinol
(vitamin A) [16]. Alcoholics are generally malnourished and
suffer from vitamin A deficiency which might lead to nyctalopia
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and xerophthalmia [17-19]. Active corneal xerophthalmia, severe
malnutrition or measles demands high dose vitamin A treatment for
infants and young children [20].

The WHO recommends two daily doses of vitamin A for children with
measles living where deficiency is common; a practice associated with
areduced risk of mortality in children younger than 2 years old [21].

VITAMIN B

Vitamin B is essential for cell metabolism. It falls under the class of
water soluble vitamins. There are eight types of vitamin B and they are
chemically different. They are the following:

e Vitamin B, (thiamine)

e Vitamin B, (riboflavin)

e Vitamin B, (niacin or nicotinic acid)

e Vitamin B, (pantothenic acid)

e Vitamin B, (pyridoxine, pyridoxal, pyridoxamine)

e Vitamin B, (biotin)

e Vitamin B, (folic acid)

e Vitamin B,, (various cobalamins).

Although many food items contain vitamin B, they are destroyed easily
by alcohol and cooking. Also processing of food causes the decreasing
of vitamin content. In meat and liver, B vitamins are higher in amount.
Other sources of vitamin B are legumes (pulses) potatoes, bananas,
chili, nutritional yeast, molasses, peppers, etc.

Vitamin B,

It is involved in the metabolism of glucose and lipids as well as
in the production of glucose derived neurotransmitters [22]. The
recommended daily dose is 1.1 mg for women and 1.2 mg for men,
lower levels are recommended for children and slightly higher levels,
i.e, 1.4 mg for pregnant and breast feeding women [23]. Due to
inadequate thiamine intake, decreased absorption of thiamine from
the gastrointestinal tract and impaired thiamine utilization in the cells,
chronic alcohol consumption can result in thiamine deficiency [24].
Thiamine deficiency can lead to cell damage in central nervous
system [25]. For various genetic disorders and thiamine deficiency
syndromes such as beriberi and Wernicke-Korsakoff syndrome,
thiamine is used for treatment. Although the optimal dose is unknown,
oral thiamine is used in treating some conditions associated with
diabetes, heart failure, and hypermetabolic states [26-29].

There are allergic reactions for thiamine but rare. At high intravenous
doses ganglionic blockade occurs, though oral dosing of 3 g/day or even
higher than that used for extended periods does not have deleterious
effects [30-32]. Nausea and indigestion were reported in few subjects
when they reached 7000 and 7500 mg/day [31]. No side effects were
reported in several clinical trials of thiamine derivatives for a variety
of disorders that used doses between 300 and 900 mg/day in divided
doses for periods up to 3 months. No side effects were reported in these
studies [33-35]. Gropper tells that overdose of thiamine by injection
causes convulsions, cardiac arrhythmias, and anaphylactic shock [36].

Vitamin B,

Riboflavin is also known as vitamin B-2 or vitamin B has an important
role in the metabolism of carbohydrates, fats, and proteins in the body.
Riboflavin is converted into flavin mononucleotide, which is then
converted to the coenzyme, flavin adenine dinucleotide. Riboflavin
deficiency can affect many enzyme systems and it can cause sore throat,
redness and swelling of the lining of the mouth and throat, cracks or
sores on the outside of the lips and at the corners of the mouth, anemia,
seborrheic dermatitis, and formation of blood vessels in the cornea
that interfere with vision. The dietary recommended dose of riboflavin
ranges from 0.3 mg daily for infants to 1.3 mg daily for adult men.
Pregnant women and nursing mothers require slightly more. Good
sources of riboflavin include wheat flour and bread, dairy products,
eggs, nuts, green vegetables, and meat. An earlier study reveals that
riboflavin could reduce migraine attack frequency [37].
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Riboflavin and light produces toxic peroxides [38,39], and riboflavin-
tryptophan photoadduct causes liver damage and cell damage [40].
These affects seriously to patients and infants who are fed intravenously.
In this riboflavin catalyzed reactions formed from room light irradiating
the bags of liquid nutrition causes liver dysfunction [41,42]. Riboflavin
found in skin and eyes cause many damaging effects of ultraviolet light
exposure [43]. This include damage to connective tissue of skin [44],
the induction of DNA lesions known to promote the development of
skin cancer and aging [45,46] and the impairment of mitochondria
functioning resulting in cell death [47,48].

Vitamin B,

Niacin is also known as nicotinamide. Niacin improves circulation and
also suppresses inflammation. It also helps to produce various sexes
and stress-related hormones in the adrenal glands. Deficiency of niacin
causes a condition called pellagra. Niacin has numerous beneficial lipid
effects. Niacin has been used specifically for patients who have low
high-density lipoprotein cholesterol and high triglyceride levels [49,50]
but long-term use leads to flushing, a common side effect. The flushing
response is due to the prostaglandins [51,52]. Niacin reduces platelet
counts [53] and affects clotting [54-57].

Adverse effects related to gastrointestinal, musculoskeletal, skin, and
diabetes are also reported for niacin [58-62]. In a study of extended
release niacin-laropiprant in high-risk patients shows that it did not
significantly reduce the risk of major vascular events but significantly
increased the risk of serious adverse events [62]. Gastrointestinal
problems such as stomach bleeding, ulcers, diarrhea, and high sugar
levels occurred in patient who had high dose niacin pill. Muscle pain,
gout, infections, and brain bleeds were also common in niacin users.

Vitamin B,

Also known as pantothenic acid plays a key role in the breakdown of
fats and carbohydrates for energy, also essential for red blood cell and
for the production of hormones. For maintaining a healthy digestive
tract pantothenic acid is essential.

There were no severe adverse effects reported. Some gastrointestinal
side effects such as nausea and heartburn have been reported [63].
Also a few cases of skin irritation, contact dermatitis, and eczema were
reported with the use of dexpanthenol containing ointments [64,65].
Diarrhea was reported due to the intake of 10-20 g/day of calcium
D-pantothenate [66]. There was a case report of life-threatening
eosinophilic pleuropericardial effusion in a woman who took a
combination of biotin and pantothenic acid for 2 months [67].
Pantothenic acid at high doses interact with biotin for intestinal
and cellular uptake by the human sodium dependent multivitamin
transporter [68,69]. Oral contraceptives which containing estrogen
and progestin may increase the requirement for pantothenic acid [66].
Pantethine along with statins or with nicotinic acid may produce
additive effects on blood lipids [63].

Vitamin B,

Vitamin B, or pyridoxine improves the oxidative capacity of cells,
thereby increases fatty acid oxidation in muscle and fat cell [70].
Deficiency of this vitamin may cause seizures in neonates [71].
Pyridoxine may cause nausea, vomiting, stomach pain, and sleepiness
in some people. Excessive doses, i.e.,, more than 200 mg of pyridoxine
leads to sensory neuropathy and severe ataxia [72].

Vitamin B,

Folic acid produces and maintains new cells. By blocking methylfolate,
folic acid interferes with the natural history of anemia and nervous
system manifestations [73]. Furthermore, folic acid enhances the
electrical kindling model of epilepsy [74] and used to kindle seizures
directly [75]. The excitatory properties of folates may block or
reverse GABA-mediated inhibition [76,77]. Increased arousal; over
activity, sleeplessness, and the rare precipitation of hypomania in
predisposed persons are some studied side effects of folate therapy in
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pharmacological doses [78]. According to a review by the University
of Colorado, a folic acid supplement which was thought to decrease
precancerous polyps in the colon actually increased the number of
polyps among users than who received placebo.

Vitamin B,,

Vitamin B,, or cobalamin is essential for regulating nerve cells and also
help in the production of genetic material. Even though anaphylactic
reaction to vitamin B,, is rare, it is a serious side effect especially
administered via parental route [79]. The mechanism is proposed to
be immunoglobulin E-mediated reaction [80]. A study also shows that
metformin decreases vitamin B, and folic acid levels [81].

VITAMIN C

Vitamin C or L-ascorbic acid, or ascorbate, is an essential nutrient for
humans and certain other animal species. Ascorbic acid is structurally
related to glucose and it is a weak sugar acid. In biological systems,
ascorbic acid found only low pH, but in neutral solutions above pH 5
is predominantly found in the ionized form, ascorbate. In biological
system ascorbate acts as a reducing agent, thus it has the ability of
rapidly scavenging a number of reactive oxygen species (ROS) and
can be reduced in the body by glutathione and nicotinamide adenine
dinucleotide phosphate dependent enzymatic mechanisms [82,83].
Due to its antioxidant action, it is considered as antioxidants in the
natural marine environment [84]. The daily requirements of vitamin C
for an adult male recommends 90 mg and no more than 2 g (2000 mg)
per day and 75 mg and not more than 2 g (2000 mg) per day for an adult
female [85].

Vitamin C is used in various ailments like cancer, especially lung
cancer [86,87] cardiovascular disease [88] and chronic diseases like
rheumatoid arthritis [89], Alzheimer’s disease (AD) [90,91] and also
treatment of the common cold [92,93], vitamin C in combination with
resveratrol found to be very effective in diabetes due it's synegestic
effects [94]. And also clinical trials are undergoing with vitamin C
are Roche European American Cataract Trial [95], the age-related
eye disease study [96], and the simvastatin-niacin study shows that
vitamin C at the doses of 750, 500, and 1000 mg/day is safe [97].

There is some toxicity reported with vitamin C [98]. With the higher
doses, toxic manifestations were observed in adults and infants. The
signs and symptoms in adults were nausea, vomiting, diarrhea, flushing
of the face, headache, fatigue, and disturbed sleep. The main toxic
reactions in the infants were skin rashes, [99]. It is discussed that it may
be due to the collagen synthetic reaction and enzymatic reactions with
vitamin C. An epidemiologic investigation of vitamin C intake reported
arelation with increased risk of cardiovascular disease (CVD) mortality
in postmenopausal women with diabetes [100]. Vitamin C uptake,
including from supplements, the mortality due to CVD in subjects who
were nondiabetic at baseline.

As vitamin C can enhance iron absorption [101,102] iron poisoning
can become an issue to patience with rare iron overload diseases like
hemochromatosis. A genetic condition which results in decreased
levels of the enzyme glucose-6-phosphate dehydrogenase may cause
sufferers to develop hemolytic anemia after up taking specific oxidizing
substances, like very large dosages of vitamin C. There are few
reports of adverse effects other than mild osmotic diarrhea was also
associated with vitamin C supplementation, and collectively the other
hypothesized side effects are of undetermined relevance [103-106].
Intakes of vitamin C, if exceeded of 2000 mg/day may sometimes been
associated with the gastrointestinal upset or skin rashes, but other
proofs suggest that intakes up to 4000 mg/day are well tolerated in the
general population.

Some case studies reported that unusually high intakes of vitamin C,
especially persons who received vitamin intravenously or who is
suffering with chronic renal failure, results in the development
of oxalate kidney stones [107]. An epidemiologic study reported
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that the risk of nephrolithiasis is significantly lower in men
who is consuming 21500 mg vitamin C/D than in those who is
consuming <250 mg vitamin C/D [108]. More evidence indicates that
the “finding” of higher oxalate excretion in persons with high uptakes
of vitamin C actually is an analytic artefact resulting from a method that
can convert vitamin C in the test sample to oxalate in the analysis of the
urine [109] and it is believed that there is a link between patients with
oxalate deposits and a history of high dose vitamin C usage [110]. A few
studies reported increased uric acid concentrations [85,111,112] with
the treatment of vitamin C.

In an experimental study conducted on rats, in the first month of
pregnancy, high doses of vitamin C cause suppression of the production
of progesterone from the corpus luteum [113]. By the blockage of this
function of the corpus luteum, higher doses of vitamin C (1000 mg) are
hypotheses to induce an early miscarriage. In a group of spontaneously
aborting women at the end of the first trimester, the mean values of
vitamin C were significantly higher in the entire aborting group.

VITAMIN D

Vitamin D is a fat-soluble vitamin comes under the category of
secosteroids. The main functions of vitamin D in human are absorption
of calcium, iron, magnesium, phosphate, and zinc. Around 90% of the
vitamin D is obtained from sunlight, since vitamin D from sunlight
is biologically inactive, its activation needs enzymatic conversion in
the liver and kidney. There are two major types of vitamin D named
vitamin D, (ergocalciferol) and vitamin D, (cholecalciferol).

Recent studies indicate that low serum concentrations of vitamin D
are associated with prevalent AD, dementia and cognitive
impairment [114-116]. Vitamin D deficiency has also been related to
vascular dysfunction and ischemic risk of stroke [117] as well as brain
atrophy [118] and also potential anti-inflammatory activity [119].

Vitamin D toxicity, also called hypervitaminosis D, is a rare but
potentially serious condition that occurs when the body has excessive
amounts of vitamin D in the body [120]. An excess of vitamin D
causes abnormally high blood concentrations of calcium, which can
cause over calcification of the bones, soft tissues, heart, and kidneys.
In addition, hypertension can result [121]. A case control study on a
population in Southern India found that more than 50% of patients
with ischemic heart disease had serum levels of vitamin D higher
than 222.5 nmol/L (26). Excess of calciferol system appear to cause
abnormal functioning, premature aging and natural homeostasis of
vitamin D increase mortality [122-124]. Hypervitaminosis D associated
with hypercalcemia with anorexia, nausea, weakness, weight loss,
vague aches and stiffness, constipation, mental retardation, anemia,
and mild acidosis.

It may also cause impairment of renal function with polyuria, nocturia,
polydipsia, hypercalciuria, reversible azotemia, or irreversible renal
insufficiency which may result in death. In this condition the occurrence
of calcification of the soft tissues, including the heart, blood vessels,
renal tubules, and lungs. Bone demineralization (osteoporosis) in
adults occurs concomitantly.

It has been reported that vitamin D, have the adverse effects such as
cough, difficulty swallowing, dizziness, fast heartbeat, hives or itching,
puffiness or swelling of the eyelids or around the eyes, face, lips, or
tongue, skin rash, tightness in the chest, and unusual tiredness or
weakness [125].

But high dosages of vitamin D may cause short term or long term side
effects. Excess intake makes the intestines absorb too much calcium.
Headache, nausea, vomiting, loss of appetite, dry mouth, abdominal or
bone pain, muscle pain, fatigue, and dizziness are some of the symptoms
of vitamin D toxicity. Itching, impaired kidney function, calcification of
organs and blood vessels, osteoporosis, and seizures are other signs
that develop at the later stages.
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Side effects associated with taking vitamin D supplements typically occur
following excessive or improper use of this nutrient. Excessively high levels
of vitamin D in the body may elevate calcium levels, causing a condition
called hypercalcemia. Unusually, high vitamin D levels in the body
following treatment with vitamin D supplements may cause increased
thirst. You may develop an unpleasant metallic taste in your mouth after
taking a dose of vitamin D. This side effect may exacerbate upset stomach
symptoms and can contribute to a loss of appetite. Excessive fatigue may
make it difficult for you to remain focused, alert or attentive during normal
daily activities, such as work or school. Talk with a medical professional if
these side effects interfere with your ability to function normally [126].

VITAMIN E

Vitamin E refers to a group of compounds that include both tocopherols
and tocotrienols [127]. a-tocopherol, the most biologically active form
of vitamin E, is the second-most common form of vitamin E in the diet.
Regular consumption of more than 1000 mg (1500 IU) of tocopherols
per day [128]. a-tocopherol is an important lipid soluble antioxidant,
and it protects cell membranes from oxidation by reacting with lipid
radicals. Tocopherols are the lesser known but more potent antioxidants
in the vitamin E family. It can protect neurons from damage [129] and
cholesterol reduction [130].

It can cause some adverse effects such as blurred vision, diarrhea,
dizziness, headache, nausea or stomach cramps, and unusual tiredness
or weakness if it has taken more than 400 IU/day [131].

Angioplasty, a heart procedure

Avoid taking supplements containing vitamin E or other antioxidant
vitamins (beta-carotene, vitamin C) immediately before and following
angioplasty without the supervision of a health-care professional.
These vitamins interfere with proper healing.

Diabetes
Vitamin E might increase the risk of heart failure in people with
diabetes. People with diabetes should avoid high doses of vitamin E.

Heart attack

Vitamin E might increase the risk for death in people with a history of
heart attack. People with a history of heart attack should avoid high
doses of vitamin E.

An eye condition called retinitis pigmentosa
All-rac-alpha-tocopherol (synthetic vitamin E) 400 IU seems to speed
vision loss in people with retinitis pigmentosa. However, much lower
amounts (3 IU) do not seem to produce this effect. If you have this
condition, it is best to avoid vitamin E.

Bleeding disorders
Vitamin E might make bleeding disorders worse. Patients with bleeding
disorders, avoid taking vitamin E supplements.

Head and neck cancer
Do not take vitamin E supplements in doses of 400 IU/day or more.
Vitamin E might increase the chance that cancer will return.

Prostate cancer

There is concern that taking vitamin E might increase the chance of
developing prostate cancer. The effect of vitamin E in men who currently
has prostate cancer is not clear. However, in theory, the patients taking
vitamin E worsen the prostate cancer who already having it.

Stroke
Vitamin E might increase the risk for death in people with a history of
stroke.

Surgery

Vitamin E might increase the risk of bleeding during and after surgery.
Stop using vitamin E at least 2 weeks before a scheduled surgery [132].
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VITAMIN K

Vitamin K refers to a group of structurally similar, fat-soluble vitamins
the human body needs for complete synthesis of certain proteins thatare
required for blood coagulation, and also certain proteins that the body
uses to control binding of calcium in bone and other tissues. Chemically,
the vitamin K family comprises 2-methyl-1, 4-naphthoquinone (3-)
derivatives. Vitamin K includes two natural vitamins: Vitamin K, and
vitamin K,. Vitamin K , also known as phylloquinone, phytomenadione,
or phytonadione and vitamin K, homologues are called menaquinones.

There is no serious adverse effects have been reported with vitamin K.
It is reported that it can cause an allergic reaction, especially with the
higher dose of phylloquinone (vitamin K,) or menaquinone (vitaminK,).
Unlike the safe natural forms of vitamin K, and vitamin K, and their
various isomers, a synthetic form of vitamin K, vitamin K, (menadione),
is demonstrably toxic. The U.S. Food and Drug Administration (FDA) has
banned this form from over the counter sale in the United States because
large doses have been shown to cause allergic reactions, hemolytic
anemia, and cytotoxicity in liver cells [133]. The anaphylactoid reaction
is mostly due to the conversion of vitamin K to its 2, 3 epoxide which
may result in the anaphylactic reaction [134].

However, it is found that it can interact with anticoagulants like
warfarin [135,136] and coumarin. Warfarin works by blocking recycling
of vitamin K so that the body and tissues have lower levels of active
vitamin K, and thus a deficiency of vitamin K [137] and two separate
studies in the rat model, after long-term administration of Coumadin to
induce calcification of arteries in the rodents, supplemental vitamin K
was found to reverse or prevent some of the arterial calcification
attendant on the long-term blockade of vitamin K [138].

Vitamin K also interacts with cephalosporins (cefamandole,
cefoperazone, cefmetazole, and cefotetan) tends to interact with
vitamin K levels. Long-term use of antibiotics (more than 10 days) may
result in vitamin K deficiency because these drugs can kill both harmful
bacteria and vitamin K activating bacteria [139].

CONCLUSION

A vitamin is an organic compound and a vital nutrient that an organism
requires in limited amounts. It can be converted into their active form
in the body for the biological activity. It should be supplied through diet
for the normal functioning of the body. In its malnutrition, vitamins
should be supplied through the vitamin tablets. It is commonly used
as the co-regimen for the chemotherapies, during pregnancy, etc. But
magazines and newspapers like “The New york Times” reported that
the usages of vitamins are increasing even without prescription. Thus,
the adverse effects are due to its regular intake is increasing.

It is reported that vitamin A and E supplements not only provide no
health benefits for generally healthy individuals, but they may increase
mortality, though the two large studies that support this conclusion
included smokers for whom it was already known that beta-carotene
supplements can be harmful [140,141]. While other findings suggest
that vitamin E toxicity is limited to only a specific form when taken in
excess [129]. And also multivitamin tablets are dangerous to health
those who are taking it regularly. Thus, health organizations such as
FDA, the US Code of Federal Regulations, and the Food Supplements
Directive are giving instructions for the vitamin therapies. Vitamin C, E
and A and beta-carotene, vitamin B,, and multivitamin tablets are the
top reported vitamins, which should not be taken as a regular dose.

So finally through the review, we are concluding that the vitamin intake
should be monitored and controlled by the health practitioners regularly.
Hence, the adverse effects, side effects, and toxicities can be controlled.
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