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Zinc is an essential trace mineral required in small amounts but involved in a remarkably large
number of biological processes. It contributes to the catalytic activity of hundreds of enzymes and
supports DNA and protein synthesis, cell division, immune function, wound healing, growth,
development, and normal taste and smell. The human body does not maintain a large specialized zinc
store that can compensate indefinitely for low intake, so regular dietary supply is important. Most zinc
in the body is found in skeletal muscle and bone, with smaller amounts distributed across organs and
tissues (National Institutes of Health Office of Dietary Supplements [NIH ODS], 2026) (National
Institutes of Health, Office of Dietary Supplements, 2025; Prasad, 2013).

The importance of zinc should not be exaggerated into the claim that additional supplementation will
improve every aspect of health. Zinc is essential when intake is inadequate, but more is not
automatically better. Many older articles attribute a wide range of therapeutic effects to zinc,
including preventing cancer, autism, prostate disorders, psychiatric illness, or weight gain. Current
evidence does not support such broad conclusions. A scientifically accurate discussion should
distinguish the established physiological roles of zinc, recognized deficiency states, specific evidence-
based therapeutic uses, and the risks of excessive intake.

Absorption and Intake
Dietary zinc is absorbed primarily in the small intestine through specialized transport systems that
regulate entry into intestinal cells and movement into the bloodstream. Absorption changes according
to the amount consumed and the composition of the meal. The body can increase fractional
absorption when zinc intake is low and reduce it when intake is high, although this homeostatic
system has limits.

Bioavailability is strongly influenced by food source. Zinc from meat, seafood, fish, poultry, eggs, and
dairy products is generally well absorbed. Oysters contain particularly high amounts. Beans, nuts,
seeds, whole grains, and fortified cereals also provide zinc, but phytates naturally present in many
plant foods can bind zinc and reduce absorption. Fermentation, soaking, sprouting, and food
processing can reduce phytate content and improve bioavailability in some diets (NIH ODS, 2026).

Current U.S. dietary reference values recommend 11 mg of zinc per day for adult men and 8 mg for
adult women. The recommended intake rises to 11 mg during adult pregnancy and 12 mg during
lactation because fetal growth and milk production increase zinc requirements. Adolescents, children,
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and infants have age-specific recommendations. These figures are designed to meet the
requirements of nearly all healthy people in each group rather than to serve as treatment doses.

Life Stage Recommended Zinc Intake

Adult men 11 mg/day

Adult women 8 mg/day

Pregnancy, age 19+ 11 mg/day

Lactation, age 19+ 12 mg/day

Adolescents 14–18, male 11 mg/day

Adolescents 14–18, female 9 mg/day

Most people in the United States obtain adequate zinc, but risk is not equal across populations. People
with malabsorptive gastrointestinal disorders or bariatric surgery may have reduced uptake.
Vegetarian and vegan diets can provide sufficient zinc, but higher phytate intake may reduce
absorption. Pregnant or lactating women have greater requirements, while people with alcohol use
disorder may have both poor intake and increased urinary losses. Older infants who remain
exclusively breastfed after six months also need zinc-containing complementary foods because
breast-milk zinc concentrations decline over time (NIH ODS, 2026) (Brown et al., 2004).

Assessing zinc status is not always straightforward. Serum and plasma zinc concentrations can be
influenced by infection, inflammation, time of day, hormones, and other factors and do not always
correlate closely with intake. Clinicians therefore consider laboratory values alongside dietary history,
medical conditions, growth, wound healing, taste changes, and other clinical findings.

Physiological Roles
Zinc is required for normal growth because it participates in DNA synthesis, protein synthesis, cell
division, and gene regulation. These functions are especially important during pregnancy, infancy,
childhood, and adolescence, when tissues are developing rapidly. Severe deficiency can impair
growth and sexual maturation, while adequate intake supports normal development.

Immune function also depends on zinc. Both innate and adaptive immune responses require zinc-
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dependent signaling and cell function. Deficiency can increase susceptibility to infection, particularly
in populations where malnutrition is common. This does not mean that high-dose zinc supplements
make a well-nourished person broadly “immune” to infection. The goal is adequate status, not
pharmacological excess.

Wound healing provides another well-established role. Zinc supports collagen-related processes, cell
proliferation, membrane repair, and immune activity. People with true zinc deficiency may experience
delayed wound healing, and correcting the deficiency can improve recovery. Routine high-dose
supplementation for every wound is not supported simply because zinc participates in healing. The
cause of poor healing may instead involve diabetes, vascular disease, pressure, infection,
malnutrition, medication, or other factors.

Taste and smell are sensitive to zinc status. Deficiency can impair these senses, which may then
reduce appetite and worsen nutritional intake. Zinc-dependent enzymes and proteins contribute to
sensory function, but sudden loss of taste or smell has many possible causes and should not be
assumed to indicate zinc deficiency.

Zinc is also important to reproductive biology. It contributes to normal cellular development,
hormone-related processes, sperm production, and fetal growth. However, describing zinc as a
universal fertility treatment is misleading. Infertility has many causes, and supplementation is most
defensible when low intake or deficiency is identified.

Bone health depends on multiple nutrients and hormones, including calcium, vitamin D, protein,
phosphorus, magnesium, and zinc. Zinc participates in bone formation and cellular signaling, but it
should not be presented as a standalone treatment for osteoporosis. Likewise, zinc has biological
roles in the retina and nervous system, yet routine supplementation has not been shown to prevent
every eye or neurological condition.

The same caution applies to skin and hair. Zinc deficiency can produce dermatitis and alopecia, and
inherited disorders of zinc absorption can cause severe skin disease. Correcting deficiency can
reverse these manifestations. This is very different from claiming that additional zinc reliably treats
eczema or hair loss in people whose zinc status is already normal.

Clinical Uses and Evidence
One established clinical use of zinc is in the management of childhood diarrhoea in settings where
deficiency and acute diarrhoeal disease are common. WHO and UNICEF have recommended zinc
together with oral rehydration therapy for children with acute diarrhoea in appropriate settings
because it can reduce duration and severity and lower the risk of recurrence. This is a targeted public-
health intervention, not evidence that adults should self-treat every gastrointestinal illness with high-
dose zinc (World Health Organization, 2024).
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Zinc lozenges have also been studied for the common cold. Some trials suggest that zinc acetate or
gluconate lozenges started very early may shorten the duration of cold symptoms, but study results
vary according to formulation, dose, timing, and design. Intranasal zinc products are not
recommended because they have been associated with loss of smell. Zinc is therefore not a
guaranteed cure for viral respiratory infection.

Age-related macular degeneration is another area where zinc appears in evidence-based
supplementation. The AREDS and AREDS2 formulations used zinc together with antioxidants for
selected people at risk of progression of age-related macular degeneration. The benefit belongs to a
specific formulation and patient group; it should not be generalized into a claim that zinc prevents
blindness.

By contrast, many older therapeutic claims are poorly supported. Zinc should not be described as
preventing autism. Autism is a neurodevelopmental condition with complex genetic and
developmental influences, and routine zinc supplementation is not an established preventive therapy.
Similarly, zinc is not an accepted treatment for cancer in general. Cancer biology involves many zinc-
dependent pathways, but nutritional zinc does not function as a broad anticancer drug.

Claims that zinc alone causes substantial weight loss or cures chronic fatigue are also unsupported.
Low zinc status may coexist with poor appetite, chronic disease, or malnutrition, but treating a
documented deficiency is different from using zinc as a general weight-management supplement.
Chronic fatigue likewise has many possible medical and psychological causes that require appropriate
assessment.

Pregnancy illustrates why essentiality does not automatically justify supplementation. Adequate zinc
is important for fetal growth, but NIH ODS notes that routine zinc supplementation during pregnancy
has not consistently improved major maternal or neonatal outcomes in well-nourished populations,
and WHO does not recommend routine zinc supplementation in pregnancy as a universal
intervention. Diet and individualized assessment remain important (NIH ODS, 2025).

Deficiency and Excess
Zinc deficiency can present differently across age groups. In infants and children, growth impairment,
diarrhoea, reduced appetite, and frequent infections may occur. Older children and adults can
develop hair loss, delayed wound healing, taste or smell disturbances, skin changes, and impaired
immune function. Severe deficiency is uncommon in well-nourished populations but remains an
important public-health problem where diets have low zinc bioavailability or malnutrition is common.

Treatment depends on the cause. A person with inadequate intake may benefit from dietary
improvement or supplementation. Someone with inflammatory bowel disease, chronic diarrhoea,
bariatric surgery, or another malabsorptive condition may require more specialized management.
Simply taking large doses without identifying the reason for low status can miss the underlying
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disease.

Excess zinc can itself be harmful. The tolerable upper intake level for healthy adults is 40 mg per day
from food, beverages, supplements, and medications combined. This limit does not apply when higher
therapeutic doses are used under medical supervision. Acute excess can cause nausea, vomiting,
abdominal discomfort, headache, dizziness, and loss of appetite (NIH ODS, 2026).

Chronic intake of about 50 mg or more per day from supplements can interfere with copper
absorption, potentially causing copper deficiency, anemia, neurological abnormalities, and reduced
immune function. High zinc intake can also lower HDL cholesterol. Historical cases of excessive zinc
exposure from some denture adhesives demonstrate that “mineral supplement” does not
automatically mean harmless.

Zinc also interacts with medications. It can bind to quinolone and tetracycline antibiotics in the
gastrointestinal tract and reduce absorption of both the zinc and the drug. Penicillamine absorption
can also be reduced. Timing doses apart may be necessary, and people taking regular medication
should discuss significant zinc supplementation with a pharmacist or clinician.

Zinc is therefore best understood as an essential nutrient with a defined physiological range. Too little
can impair growth, immunity, wound healing, and sensory function; too much can cause toxicity and
disrupt other nutrients. The most reliable strategy for healthy people is a varied diet that meets
recommended intake. Supplements are useful when diet, medical condition, life stage, or clinical
treatment creates a genuine need, but they should not be marketed as universal protection against
unrelated diseases.
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