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CHAPTER 9

Environmental and Nutritional Diseases
VITAMIN C DEFICIENCY
IMPAIRED COLLAGEN FORMATION
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Figure 9-29 Major consequences of vitamin C deficiency caused by impaired formation of collagen.

the incidence of colon, prostate, and breast cancers, but
whether vitamin D supplementation can reduce cancer risk
has not been firmly established.
Vitamin D Toxicity. Prolonged exposure to normal
sunlight does not produce an excess of vitamin D, but
megadoses of orally administered vitamin can lead to
hypervitaminosis. In children, hypervitaminosis D may

take the form of metastatic calcifications of soft tissues such
as the kidney; in adults it causes bone pain and hypercalcemia. The toxic potential of this vitamin is so great that in
sufficiently large doses it is a potent rodenticide.

Vitamin C (Ascorbic Acid)
A deficiency of water-soluble vitamin C leads to the
development of scurvy, characterized principally by bone

Table 9-9 Vitamins: Major Functions and Deficiency Syndromes

Vitamin
Fat-soluble

Functions

Deficiency Syndromes

Vitamin A

A component of visual pigment
Maintenance of specialized epithelia
Maintenance of resistance to infection

Night blindness, xerophthalmia, blindness
Squamous metaplasia
Vulnerability to infection, particularly measles

Vitamin D

Facilitates intestinal absorption of calcium and phosphorus and
mineralization of bone

Rickets in children
Osteomalacia in adults

Vitamin E

Major antioxidant; scavenges free radicals

Spinocerebellar degeneration

Vitamin K

Cofactor in hepatic carboxylation of procoagulants—factors II
(prothrombin), VII, IX, and X; and protein C and protein S

Bleeding diathesis (Chapter 14)

Vitamin B1 (thiamine)

As pyrophosphate, is coenzyme in decarboxylation reactions

Dry and wet beriberi, Wernicke syndrome, Korsakoff
syndrome (Chapter 28)

Vitamin B2 (riboflavin)

Converted to coenzymes flavin mononucleotide and flavin adenine
dinucleotide, cofactors for many enzymes in intermediary metabolism

Ariboflavinosis, cheilosis, stomatitis, glossitis, dermatitis,
corneal vascularization

Niacin

Incorporated into nicotinamide adenine dinucleotide (NAD) and NAD
phosphate, involved in a variety of redox reactions

Pellagra—“three Ds”: dementia, dermatitis, diarrhea

Vitamin B6 (pyridoxine)

Derivatives serve as coenzymes in many intermediary reactions

Cheilosis, glossitis, dermatitis, peripheral neuropathy
(Chapter 28)
Maintenance of myelinization of spinal cord tracts

Vitamin B12

Required for normal folate metabolism and DNA synthesis

Megaloblastic pernicious anemia and degeneration of
posterolateral spinal cord tracts (Chapter 14)

Vitamin C

Serves in many oxidation-reduction (redox) reactions and hydroxylation
of collagen

Scurvy

Folate

Essential for transfer and use of one-carbon units in DNA synthesis

Megaloblastic anemia, neural tube defects (Chapter 14)

Pantothenic acid

Incorporated in coenzyme A

No nonexperimental syndrome recognized

Biotin

Cofactor in carboxylation reactions

No clearly defined clinical syndrome

Water-soluble
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