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Vitamin C

Common Indications

e Antiaging
e Antioxidant
e Asthma

e Bone Mineral Density

e Cancer prevention & treatment
e Endothelial Function

e Immunostimulant

e Iron-Deficiency Anemia

e Brain/Nerve Function

e Primary/Secondary Deficiency
e Prevention of Sunburn

e Wound Healing

General Comments

Vitamin C is an essential water-soluble nutrient for humans that is required in our diet on a daily
basis. This is due to the fact that humans lack the enzyme L-gulonolactone oxidase, which is
required for the conversion of glucose to vitamin C.! It was first isolated by Albert Szent-Gyorgyi in
1928 from pork adrenal glands and called hexuronic acid. In 1933, its chemical structure was
established. It was successfully synthesized, and the name was changed to ascorbic acid. Vitamin C
exists in nature in both its reduced form, I-ascorbic acid, and in its oxidized form, |-
dehydroascorbic acid. L-ascorbic acid is the most active form. However, in the body

they convert back and forth to each other in a reversible equilibrium. This vitamin can be found in
a host of foods such as in vegetables and fruits. Up to 100% of a foods vitamin C content can be
loss or destroyed in the process of cooking since this vitamin is especially sensitive to cutting,
bruising, light, heat, oxygen, and alkali.? Buffered vitamin C refers to the sodium, calcium,
magnesium, and potassium ascorbate salts. These forms of vitamin C are less acidic and may be
less likely to cause gastric irritation when taken in higher doses.

Benefits & Mechanism of Action

Most of vitamin C’s functions are owed to its electron donor capability. This ability also means that
this vitamin is a reducing agent and an antioxidant. It is involved in a multitude of biochemical
processes such as energy release from fatty acids, metabolism of cholesterol, reduction of
nitrosamine formation in the stomach, formation of thyroid hormone, carnitine biosynthesis,
modulation of iron and copper absorption, corticosteroid biosynthesis, protection of folic acid
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reductase which converts folic acid to folinic acid, collagen biosynthesis, tyrosine biosynthesis and
catabolism, and neurotransmitter biosynthesis.

Antiaging

Vitamin C is a well-known potential antiaging agent due to its antioxidant effect and major role in
collagen production.3® A 3-month study randomized double-blind vehicle-controlled study was
conducted to determine the efficacy of topical vitamin C in photo-damaged skin. Clinical
assessment showed significant improvement in many features, including fine wrinkles, tactile
roughness, laxity and tone.®

Antioxidant

Vitamin C is one of the most effective aqueous antioxidants in plasma, interstitial fluids and
soluble phases of cells. It scavenges free radical oxygen and nitrogen species such as superoxide,
hydroxyl, peroxyl, and nitroxide radicals and non-radical reactive species such as singlet oxygen,
peroxynitrate, and hypochlorite.”2 It also increases and regenerates vitamin E and maintaining
glutathione in reduced forms.®

Asthma

Vitamin C is the major antioxidant present in the extracellular fluid lining of the lung, where it
protects against both endogenous free radicals (produced by the inflammation of the lungs) and
environmental free radicals. Theoretically, it may be of benefit in reducing symptoms of
inflammatory airway conditions such as asthma and exercise-induced bronchoconstriction.
Despite its theoretical basis for its use, it is still controversial since most studies either have
conflicting date or insufficient evidence.°

Bone Mineral Density

Studies have shown that there is a positive identification between bone mineral density and the
intake of vitamin C.2*2 Low vitamin C intake have been associated with lower bone mineral
densities especially in the femoral neck and total hip.*! In one study, in which 13,080 adults were
enrolled, fracture risk decreased by 49% in postmenopausal women without a history of smoking
or estrogen use who also had high serum vitamin C levels.!3

Brain/Nerve Function

Vitamin C is a cofactor required for the biosynthesis of noradrenaline from dopamine and in the
hydroxylation of tryptophan to produce serotonin. It also acts as a modulator of glutaminergic,
cholinergic, and GABA-ergic transmission. Also, it works in the maturation of neural structures and

acts as a neuroprotective agent.”*41>

Cancer prevention & treatment / Pro-Oxidant
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Several research panels and committees have independently concluded that high fruit and
vegetable intake decreases the risk of many types of cancer. Vitamin C is present in high quantities
in these foods, so it would lead us to believe that increased intake of vitamin C is associated with a
reduction in cancer risk.*® In most studies, they have shown that higher intakes of vitamin C are
associated with decreased incidence of cancers of the mouth, throat, vocal cords, esophagus,
stomach, pancreas, colon, rectum, and lung.” 2% While supplementation (500mg daily) did not
reduce the incidence of developing breast cancer over 9.4 years, there was a decrease in total
mortality and breast cancer specific mortality.2%22 Vitamin C has a profound pro-oxidant effect in
cancer cells when given in high doses and causes cell death.'® Whether vitamin C acts as an
antioxidant or pro-oxidant depends on 3 factors: The redox potential of the cellular environment,
the presence/absence of oxidized metal ions, and the local concentrations of vitamin C.1®

Endothelial Function

A double-blind, placebo-controlled study demonstrated that chronic vitamin C supplementation
(500mg/day) in type 2 diabetes significantly lowered arterial blood pressure and improved arterial
stiffness compared with a placebo.?® After one-month treatment, SBP fell from 142.1 to
132.3mmHg and DBP fell from 83.9 to 79.5mmHg whereas placebo had no effect. The mechanism
of action appears to involve multiple pathways such as reduced LDL oxidation, enhanced
endothelial NO synthase activity, NO bioavailability, and reduced insulin resistance.

Immunostimulant

Vitamin C modulates T-Cell gene expression, specifically affecting genes involved with signaling,
carbohydrate metabolism, apoptosis, transcription and immune function. It can also stimulate the
production of interferons, the proteins that protect cells against viral attack and stimulate the
synthesis of humoral thymus factor and antibodies of the immunoglobulin G (IgG) and IgM
classes.?* In high doses, it is a potent immunomodulator and is preferentially cytotoxic to
neoplastic cells. The antioxidant effects of vitamin C also play a role here since when neutrophils
are activated during infection, they release free radicals however neutrophils themselves are
susceptible to free radical damage. Vitamin C offers auto-oxidation protection to help further
perpetuate immune function.?®

Iron-Deficiency Anemia

Vitamin C is a potent enhancer of iron absorption. It does this by forming soluble complexes and
may be used with iron supplements and/or a nutritious diet.

Prevention of Sunburn

One controlled study found that oral vitamin C (2000mg/day) in combination with vitamin E
(10001U/day) had a protective effect against sunburn after 8 days’ treatment in human subjects.?®

Primary/Secondary Deficiency
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Primary deficiencies are not likely to happen however the most likely reasons why someone may
exhibit primary deficiencies are alcoholics, poverty, famine, young children fed exclusively cow’s
milk for a long period of time, or institionalized or isolated elderly.?”?® Secondary deficiencies are
most commonly caused by smoking, pregnancy, lactation, thyrotoxicosis, acute and chronic
inflammatory diseases, burns, infections, and diabetes.?”#2° Vitamin C, whether received from
diets or supplements are more than able to resolve deficiencies. Please refer to the Dosing Guide
later in the monograph to find appropriate daily intakes.

Wound healing

Vitamin C is important for effective wound healing, as deficiency contributes to fragile granulation
of tissues and therefore impairs the wound-healing process.3° In vitro studies with skin graft
samples, vitamin C extends cellular viability, promotes formation of an epidermal barrier and
promotes engraftment.3!

Dosing Guide
Australian Infants: Children: Adults: Pregnancy: Lactation:
and New e 0-6 months: e 1-8years: e >19vyearsold: | ¢ <19yearsold:55mg | ¢ <19 years old: 80mg
Zealand 25mg 35mg 45mg e >19vyearsold:60mg | e >19 years old: 85mg
e 7-12 months: e 9-18years:
RDI: 30mg 40mg
Appropriate | Asthma: Cancer: CVD Prevention: Bone Mineral Density: Sunburn Protection:
Clinical * 500-2000mg
Doses: before exercise | ® 10-100g/day |e Upto e  750mg/day e 2000mg/day
' \Y; 1000mg/day
e Vitamin E: 1000IU/Day
Signs & Symptoms Of Deficiency:
The disease that occurs when a person is deficient in Vitamin C is called scurvy. In this disease, a
patient can experience a multitude of symptoms that are detrimental to living an unproblematic
and fulfilling life. These symptoms include:
Minor/Moderate: | Weakness/ | Swollen Gums | Poor Wound Poor Emotional Changes Bruising Arthralgia/
Fatigue Healing Appetite | (Depression/Irritability) Myalgia
and
Weight
Loss
Severe: Fever Dry Skin and Increased Anemia | Hemorrhage Convulsions/ | Death
Mucosal Infection Risk Shock
Membranes

Cautions & Side Effects:
e Loose Stools/Diarrhea; at high doses

Drug Interactions:
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e Aluminum-based antacids
o Vitamin Cincreases the amount of aluminum absorbed, take caution and separate
doses by at least 2 hours
e Aspirin
o Aspirin may interfere with both the absorption and cellular uptake of Vitamin C.
Increased Vitamin C supplementation may be required with long-term therapy.3?
e Corticosteroids
o Corticosteroids may increase the daily requirement of Vitamin C if long-term
treatment with corticosteroids is taken.3334
e Cyanocobalamin (Vit. B12)
o Vitamin C can reduce the amount of cyanocobalamin absorbed, separate doses by
at least 2 hours
e |ron
o Vitamin Cincreases the amount of Iron absorbed, potential causing anemia

e Cisplatin, Cyclophosphamide, Doxorubicin, Etoposide, Fluorouracil, Tamoxifen, Vincristine
o Vitamin C enhances the antitumor effects, drug effects, and lowered some drug

side effect in vitro and in vivo.3>3°
Drugs That Deplete Vitamin C:
Aspirin Loop Diuretics Indomethacin
Corticosteroids Oral Contraceptives Tetracyclines

Food Sources:

Blackcurrants | Sweet green and red peppers | Hot red peppers | Green chili peppers
Oranges Strawberries Watermelon Papaya

Cantaloupe Mango Cabbage Cauliflower
Broccoli Tomatoes Guava Thyme

Lab Tests:

Supplemental vitamin C can alter the results of a fair number of laboratory tests. It is not accurate
to say that it artificially alters or interers with accurate measurer but rather that it causes benficial
changes in the following lab values:

Carbamazepine Lactace Serum Aspartate | Serum Serum
Dehydrogenase Transaminase Bicarbonate Cholesterol
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Serum Creatinine | Serum Creatine Serum A1C Serum Phosphate | Serum

Kinase Triglycerides
Serum Urea Stool Guiac Theophylline Urine 17-hydroxy | Urine 17-
Nitrogen Corticosteroids ketosteroids
Urine Urine and Serum | Urine and Serum | Urine and Serum | Urine Barbiturate
Amphetamine Bilirubin Glucose Uric Acid
Urine Beta- Urine lodide Urine Oxalate Urine Urine Protein
Hydroxybutyrate Paracetamol
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