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Although the symptoms related to vitamin C deficiency were known in ancient Egypt
and eighteenth century Scottish surgeon James Lind found that scurvy (a disease resulting
from insufficient dietary ingestion of vitamin C) could be effectively treated with citrus
fruit, this vitamin was discovered only in the year 1912 and then after 21 years it was
chemically synthetized and introduced to the market as the first vitamin supplement. Since
that time, numerous activities of vitamin C have been discovered and described on the
basis of experimental, interventional and epidemiological studies, and as their practical
application in medicine was verified in randomized clinical trials. The Special Issue “Vi-
tamin C in Human Health and Disease” includes 10 peer-reviewed papers (nine review
articles and one original research article) which mainly focus on the broadly defined role
of vitamin C in osteoporosis, sleep quality, exercise performance, oxidative stress and
inflammatory response in hemodialyzed patients, the development of eye cataract and
skin physiology. Two papers present the updated discussion on anti- and pro-oxidant
effects of ascorbate and the effectiveness of high dose infusions in patients with advanced
cancer. Patients with end stage renal insufficiency treated with renal replacement therapy
are at high risk of vitamin C deficiency due to unintentional elimination of this vitamin
during hemodialysis, and its increased utilization due to hemodialysis accompanied by
inflammatory response and oxidative stress as well as decreased ingestion due to some
dietary restrictions [1]. Administration of vitamin C, either oral or intravenous, normal-
ized its circulating levels in hemodialyzed patients. This treatment was accompanied by
reduction of the intensity of inflammatory processes and markers of systemic oxidative
stress [1]. However, hemodialysis patients with a serum ferritin concentration higher than
500 µ/L may present with enhanced intensity of peroxidative processes after treatment
with vitamin C. Similarly, intravenous coadministration of vitamin C with ferric iron
may lead to aggravation of oxidative stress, resulting in an increase in circulating lipid
and protein peroxidation markers [1]. On the other hand, some pro-oxidant activities
of vitamin C, shown by observation of increased plasma levels and urinary excretion of
8-oxo-2-deoxyguanosine after treatment with this vitamin, can be beneficial in healthy
subjects. This can secondarily increase the activity of DNA repair enzymes and removal
of oxidatively modified deoxyribonucleosides [2]. The daily requirement of vitamin C
depends on body mass, cigarette smoking, lifestyle, physical activity and health status.
Moreover, the efficiency of the intestinal absorption of vitamin C is dependent on a va-
riety of genetic factors (e.g., SLC23A1 and SLC23A2 genes) which, apart from dietary
intake, may influence circulating vitamin C levels [3]. Ascorbic acid can have a positive
effect on bone mineral density and some clinical observations suggest that a deficiency
of vitamin C may be associated with the development of osteoporosis. Epidemiological
studies showed a positive association between high dietary intake of vitamin C and bone
mineral density [4]. Patients with bowel diseases (e.g., Crohn’s disease, ulcerative colitis)
due to dietary restrictions (reduced consumption of fruits and vegetables) are at risk of
vitamin C deficiency [3]. Although other dietary factors such as low intake of calcium and
vitamin D can contribute to the development of osteoporosis, vitamin C seems to have an
important protective effect, especially in bowel diseases accompanied by systemic oxidative
stress [3,4]. However, clarification of the questions of whether administration of vitamin
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C can prevent the development of osteoporosis or could be helpful as adjuvant therapy
needs the execution of numerous controlled clinical trials. Eyes and skin are exposed to
UV light which may induce the generation of reactive oxygen species. They are attributed
to the development of lens cataract, acceleration of skin aging and skin carcinogenesis. The
concentration of vitamin C in the aqueous and vitreous humor of the eye is several-fold
higher than that of plasma. Aqueous solutions of vitamin C can absorb UV light and
inactivate reactive oxygen species, therefore ascorbate is recognized as the physiological
sunscreen of the eye. Although a beneficial effect of vitamin C on skin is well documented,
its role in the prevention of cataract is not. There is some evidence that ascorbate supple-
mentation may prevent nuclear cataract occurring after vitrectomy but this still requires
further studies [5]. High physical activity (e.g., strenuous and prolonged exercise) increases
the daily requirement of vitamin C. Surprisingly, supplementation with vitamin C (even
with high doses) did not result in improvement of physical performance in trained and
untrained subjects of both sexes, while it had a positive effect on sleep quality (an opposite
state to exercise) [6]. Several epidemiological studies and clinical trials revealed a positive
association of daily intake of vitamin C with sleep duration, reduction of sleep disturbances
and relief of symptoms of sleep movement disorders. Moreover, supplementation with
ascorbate seems to reduce the dangerous consequences of sleep apnea such as oxidative
stress and endothelial dysfunction [6]. There is a continuous debate on whether high-dose
intravenously administered vitamin C has a beneficial effect in patients with advanced
stage cancer. This question seems to be very important because the most frequent reason to
introduce this treatment is the belief in its activity as a potent anti-cancer agent (based on
results of experimental studies), its ability to augment the chemosensitivity of cancer cells
and reduction of chemotherapy-related toxicities and fatigue. Moreover, a deficiency of
vitamin C is frequent in this group of patients [7]. Unfortunately, the results of clinical trials
did not prove that high-dose intravenously administered vitamin C has therapeutically
significant anti-cancer activity and improves the effectiveness of conventional chemother-
apy [7]. However, the possibility to reduce the toxicity of chemotherapy with infusions
of vitamin C is a still open question due to the scarcity of suitable clinical studies. The
only clinically positive effects of this therapy were the improvement of quality of life and
relief of pain, fatigue, lack of appetite, nausea/vomiting and sleep disturbances. Therefore,
intravenous administration of high doses of vitamin C could be rather considered as a part
of palliative care but not as an anti-cancer therapy [7]. All these aforementioned topics
as well as an association of vitamin C with periodontal disease and gout are extensively
discussed in this Special Issue.
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Kaźmierczak, I. Vitamin C deficiency and the risk of osteoporosis in patients with an inflammatory bowel disease. Nutrients 2020,
12, 2263. [CrossRef] [PubMed]

http://doi.org/10.3390/nu13030791
http://www.ncbi.nlm.nih.gov/pubmed/33673687
http://doi.org/10.3390/nu12051501
http://www.ncbi.nlm.nih.gov/pubmed/32455696
http://doi.org/10.3390/nu12082263
http://www.ncbi.nlm.nih.gov/pubmed/32751086


Nutrients 2021, 13, 1595 3 of 3
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