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to be adequate.1 Similarly, in the USA a recommended dietary
allowance has not been published but an adequate intake for
adults was believed to be 5 mg daily, increased to 6 mg in preg-
nancy and 7 mg during lactation.2
1. DoH. Dietary reference values for food energy and nutrients for

the United Kingdom: report of the panel on dietary reference val-
ues of the committee on medical aspects of food policy. Report
on health and social subjects 41. London: HMSO, 1991. 

2. Standing Committee on the Scientific Evaluation of Dietary Ref-
erence Intakes of the Food and Nutrition Board. Dietary Refer-
ence Intakes for thiamin, riboflavin, niacin, vitamin B , folate,
vitamin B , pantothenic acid, biotin, and choline. Washington,
DC: National Academy Press, 2000. Also available at:
http://www.nap.edu/openbook.php?isbn=0309065542 (accessed
21/07/08)

Uses and Administration
Pantothenic acid is traditionally considered to be a vitamin B
substance. It is a component of coenzyme A which is essential in
the metabolism of carbohydrate, fat, and protein. 
Deficiency of pantothenic acid is unlikely in man because of its
widespread distribution in food. 
Pantothenic acid has no accepted therapeutic uses in human
medicine, though it has been given by mouth as a nutritional sup-
plement, often as the calcium salt and usually with other vitamins
of the B group.
Preparations
USP 31: Calcium Pantothenate Tablets.

Proprietary Preparations (details are given in Part 3)
Arg.: Cidermex; Austral.: Pantonate; Ger.: Kerato Biciron; Mex.: Span
Plex; Rus.: Zorex (Зорекс); Switz.: Pantothen.
Multi-ingredient: Arg.: Bifena; Cellskinlab Hydragel B5; Culuflex H;
Guarana Diates; Megaplus; Valeriana Relax Diates; Austral.: Bioglan Zn-A-
C; Hair and Skin Formula†; Austria: Lemuval; Belg.: Sili-Met-San; Braz.:
Gaba†; Pantevit; Varizol†; Chile: Foltene Research Anticaspa; Hydrating B5
Gel; Modane; Fr.: Modane; Ger.: Azupanthenol†; Carotin; Pantovigar N;
Potsilo N; Regepithel; Hong Kong: Regepithel†; India: Sioneuron; Indon.:
Proimbus; Ital.: Esaglut†; Nuleron; Silisan; Vitecaf; Malaysia: Vitamin C-
500 YSP; Mex.: Espaven; Modaton; Spain: Calcio 20 Complex; Huber-
grip†; Lacerdermol; Lupidon; Pantenil; Pulmofasa; Tri Hachemina; Switz.:
Cortifluid N; Decasept N; Sili-Met-San†.

Phenylalanine (USAN, rINN)

α-Aminohydrocinnamic Acid; F; Fenilalanin; Fenilalanina; Fenila-
laninas; Fenylalanin; Fenyloalanina; Fenyylialaniini; Phe; Phényla-
lanine; L-Phenylalanine; Phenylalaninum. L-2-Amino-3-phenylpro-
pionic acid.
Фенилаланин
C9H11NO2 = 165.2.
CAS — 63-91-2.

Pharmacopoeias. In Chin., Eur. (see p.vii), Jpn, and US. 
Ph. Eur. 6.2 (Phenylalanine). A white or almost white, crystal-
line powder, or shiny, white flakes. Sparingly soluble in water;
very slightly soluble in alcohol. It dissolves in dilute mineral ac-
ids and in dilute solutions of alkali hydroxides. Protect from
light. 
USP 31 (Phenylalanine). White, odourless crystals. Sparingly
soluble in water; very slightly soluble in alcohol, in methyl alco-
hol, and in dilute mineral acids. pH of a 1% solution in water is
between 5.4 and 6.0.
Profile
Phenylalanine is an aromatic amino acid that is an essential con-
stituent of the diet. It is used as a dietary supplement. 
Phenylalanine intake should be restricted in patients with phe-
nylketonuria (see Amino Acid Metabolic Disorders, p.1922).
Vitiligo. There is no totally effective treatment for vitiligo (lo-
calised hypopigmentation, p.1582). Oral or topical photochemo-
therapy with psoralens is generally considered to be the best
available treatment, but experimental therapy includes UVA
phototherapy with phenylalanine. Use of phenylalanine in oral
doses of up to 100 mg/kg with UVA/sunlight led to beneficial
results in more than 90% of 200 patients with vitiligo.1 Greatest
benefit was noted in early disease, but prolonged use still in-
duced repigmentation in long-standing cases. Repigmentation
occurred mainly in areas rich in follicles. Such therapy is contra-
indicated in phenylketonuria and in pregnancy. 
Similarly a further open study reported responses in 94 of 149
patients receiving 50 to 100 mg/kg daily of phenylalanine plus
twice weekly UVA treatment.2 However, only 22% of respond-
ers had repigmentation in more than 60% of the affected area.
Higher doses did not seem to be more effective than 50 mg/kg
daily. Another group reported on 6 years of experience of treat-
ment of vitiligo using 50 or 100 mg/kg daily of phenylalanine,
with application of 10% phenylalanine gel and daily sun expo-
sure.3 Although not ideal, they considered the treatment useful,
especially for its ability to rapidly repigment the face. The same
group performed an open study, adding topical 0.025% clobeta-

sol propionate, and ultraviolet exposure during autumn and win-
ter; 65.5% of patients achieved 100% repigmentation on the
face.4
1. Cormane RH, et al. Treatment of vitiligo with -phenylalanine

and light. Br J Dermatol 1986; 115: 587. 
2. Siddiqui AH, et al. L-Phenylalanine and UVA irradiation in the

treatment of vitiligo. Dermatology 1994; 188: 215–18. 
3. Camacho F, Mazuecos J. Treatment of vitiligo with oral and top-

ical phenylalanine: 6 years of experience. Arch Dermatol 1999;
135: 216–17. 

4. Camacho F, Mazuecos J. Oral and topical L-phenylalanine,
clobetasol propionate, and UVA/sunlight - a new study for the
treatment of vitiligo. J Drugs Dermatol 2002; 2: 127–31.

Preparations
Proprietary Preparations (details are given in Part 3)
Multi-ingredient: Arg.: KLB6 Fruit Diet; Fr.: Revitalose.

Polysaccharide-Iron Complex
Polisacárido hierro, complejo.

Profile
Polysaccharide-iron complex is used as a source of iron (p.1949)
for iron-deficiency anaemia (p.1951). It is given orally in doses
containing the equivalent of up to 300 mg of iron daily.
Preparations
Proprietary Preparations (details are given in Part 3)
Belg.: Ferricure; Chile: Niferex†; Hong Kong: Niferex; Norw.: Niferex;
Pol.: Venofer; UK: Niferex; USA: Fe-Tinic; Ferrex; Ferrex Plus; Hytinic†;
Niferex; Nu-Iron†; Poly-Iron.
Multi-ingredient: USA: Fe-Tinic Forte; Ferrex Forte; Ferrex Forte Plus†;
Ferrex PC; Hemocyte-F; Niferex Forte; Nu-Iron V; Poly-Iron Forte; Tan-
dem.

Proline (USAN, rINN)

P; Pro; Proliini; Prolin; Prolina; Prolinas; L-Proline; Prolinum. L-Pyr-
rolidine-2-carboxylic acid.
Пролин
C5H9NO2 = 115.1.
CAS — 147-85-3.

Pharmacopoeias. In Chin., Eur. (see p.vii), and US. 
Ph. Eur. 6.2 (Proline). A white or almost white, crystalline pow-
der or colourless crystals. Very soluble in water; freely soluble in
alcohol. Protect from light. 
USP 31 (Proline). White, odourless crystals. Freely soluble in
water and in dehydrated alcohol; insoluble in butyl alcohol, in
ether, and in isopropyl alcohol.
Profile
Proline is a cyclic non-essential amino acid. It is used as a dietary
supplement.
Preparations
Proprietary Preparations (details are given in Part 3)
Multi-ingredient: Port.: Creme Laser Hidrante.

Saccharin
Benzoic Acid Sulphimide; Benzoic Sulfimide; Benzosulphimide;
E954; Gluside; Sacarina; Saccarina; Saccharine; Saccharinum; Sa-
charin; Sacharinas; Sacharyna; Sackarin; Sakkariini; o-Sulfobenzim-
ide; Szacharin; Zaharina. 1,2-Benzisothiazolin-3-one 1,1-dioxide.
C7H5NO3S = 183.2.
CAS — 81-07-2.

Pharmacopoeias. In Eur. (see p.vii) and Jpn. Also in USNF. 
Ph. Eur. 6.2 (Saccharin). A white or almost white, crystalline
powder or colourless crystals. Slightly soluble in cold water;
sparingly soluble in boiling water and in alcohol. It dissolves in
dilute solutions of alkali hydroxides and carbonates. A saturated
solution, prepared without heating, is acid to litmus. 
USNF 26 (Saccharin). White crystals or white, crystalline pow-
der. Is odourless or has a faint, aromatic odour. In dilute solu-
tions, it is intensely sweet. Soluble 1 in 290 of water, 1 in 25 of
boiling water, and 1 in 31 of alcohol; slightly soluble in chloro-
form and in ether; is readily dissolved by dilute solutions of

ammonia, by solutions of alkali hydroxides, and by solutions of
alkali carbonates with the evolution of carbon dioxide. Its solu-
tions are acid to litmus.

Saccharin Calcium
Calcium Benzosulphimide; Calcium Saccharin; E954; Sacarina cál-
cica; Saccharine calcique; Saccharinum calcicum.
C14H8CaN2O6S2,3 ⁄ H2O = 467.5.
CAS — 6485-34-3 (anhydrous sacchar in calcium); 6381-
91-5 (hydrated sacchar in calcium).
Pharmacopoeias. In US. 
USP 31 (Saccharin Calcium). White crystals or white, crystalline
powder. Is odourless, or has a faint, aromatic odour, and has an
intensely sweet taste, even in dilute solutions. Its dilute solution
is about 300 times as sweet as sucrose. Soluble 1 in 2.6 of water
and 1 in 4.7 of alcohol.

Saccharin Potassium
E954; Potassium Benzosulphimide; Potassium Saccharin.
C7H5NO3SK = 222.3.
CAS — 10332-51-1.

Saccharin Sodium
E954; Sacarina sódica; Saccharin Sod.; Saccharine sodique; Sac-
charinnatrium; Saccharinum natricum; Saccharoidum Natricum;
Sacharin sodná sůl; Sacharino natrio druska; Sacharyna sodowa;
Sackarinnatrium; Sakkariininatrium; Sodium Benzosulphimide;
Sodium Saccharin; Soluble Gluside; Soluble Saccharin; Szacharin-
nátrium.
C7H4NNaO3S = 205.2.
CAS — 128-44-9 (anhydrous saccharin sodium); 6155-
57-3 (saccharin sodium dihydrate).
Pharmacopoeias. In Chin., Eur. (see p.vii), Int., Jpn, and US.
Some pharmacopoeias specify the dihydrate but it may contain a
variable quantity of water as a result of efflorescence. 
Ph. Eur. 6.2 (Saccharin Sodium). A white or almost white, crys-
talline powder or colourless crystals. It may contain a variable
quantity of water. Efflorescent in dry air. Freely soluble in water;
sparingly soluble in alcohol. Store in airtight containers. 
USP 31 (Saccharin Sodium). White crystals or white, crystalline
powder. Is odourless, or has a faint, aromatic odour, and has an
intensely sweet taste, even in dilute solutions. Its dilute solution
is about 300 times as sweet as sucrose. When in powdered form,
it usually contains about one-third the theoretical amount of wa-
ter of hydration as a result of efflorescence. Soluble 1 in 1.5 of
water and 1 in 50 of alcohol.
Adverse Effects
There have been rare reports of hypersensitivity and photosensi-
tivity reactions with saccharin. 
Saccharin-associated bladder tumours in rats given high doses
have been the cause of much concern and investigation. Howev-
er, it is now generally accepted that these findings are not rele-
vant to the use of saccharin as a sweetener in man.
Effects on the liver. Elevated liver enzyme values in an elderly
woman followed use of two different medications sweetened
with saccharin sodium.1 Findings resolved on stopping all prep-
arations containing saccharin, and recurred on rechallenge with
a small amount of saccharin sodium.
1. Negro F, et al. Hepatotoxicity of saccharin. N Engl J Med 1994;

331: 134–5.

Pharmacokinetics
Saccharin is readily absorbed from the gastrointestinal tract. It is
almost all excreted unchanged in the urine within 24 to 48 hours.
Uses and Administration
Saccharin and its salts are intense sweeteners, a dilute solution
having about 300 times the sweetening power of sucrose. They
are used in pharmaceuticals and in foods and beverages and are
heat stable. They have no food value. The salts are more often
used than saccharin itself as they are considered to be more pal-
atable.
Preparations
USP 31: Saccharin Sodium Oral Solution; Saccharin Sodium Tablets.
Proprietary Preparations (details are given in Part 3)
Chile: Dul-Suc; Sukar-Sin; Fr.: Sucredulcor†; NZ: Sactabs; Turk.: Herme-
setas; Venez.: Hermesetas.
Multi-ingredient: Arg.: Chuker; Rondo; Semble; Sucaryl; Suimel; Aus-
tral.: Sucaryl; Braz.: Finn Cristal; Chile: Sucaryl†; Sukar-Sin; Fr.: Sucaryl;
Israel: Sucrin; Ital.: Diet Sucaryl; NZ: Sucaryl; Port.: Dulceril†; Rus.:
Zuckli (Цюкли); Turk.: Dolce.

Safflower Oil
Aceite de alazor; Aceite de cártamo; Carthame (huile de)
raffinée; Carthami oleum raffinatum; Dygminų aliejus, rafinuotas;
Safflorolja, raffinerad; Safloriöljy, puhdistettu; Světlicový olej
čištěný.

Pharmacopoeias. In Eur. (see p.vii) and US. 
Chin., Eur. (see p.vii), and Jpn include Safflower, the flower of
Carthamus tinctorius. 
Ph. Eur. 6.2 (Safflower Flower; Carthami Flos). Dried flower of
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The symbol † denotes a preparation no longer actively marketed The symbol ⊗ denotes a substance whose use may be restricted in certain sports (see p.vii)

Carthamus tinctorius. It contains not less than 1% of total flavo-
noids, expressed as hyperoside (C21H20O12 = 464.4), calculated
with reference to the dried drug. Protect from light. 
Ph. Eur. 6.2 (Safflower Oil, Refined). The fatty oil obtained from
seeds of Carthamus tinctorius (type I) or from seeds of hybrids
of C. tinctorius (type II), by expression and/or extraction fol-
lowed by refining. Type II refined safflower oil is rich in oleic ac-
id. It may contain a suitable antoxidant. A clear, viscous, yellow
to pale yellow liquid. Relative density about 0.922 (type I) and
about 0.914 (type II). Practically insoluble in alcohol; miscible
with petroleum spirit (b.p.: 40° to 60°). Store in well-filled air-
tight containers. Protect from light. 
USP 31 (Safflower Oil). The refined fixed oil yielded from the
seed of Carthamus tinctorius (Compositae). A light yellow oil. It
thickens and becomes rancid on prolonged exposure to air. Insol-
uble in water; miscible with chloroform and with ether. Store in
airtight containers. Protect from light.
Profile
Safflower oil is the refined fixed oil obtained from the seeds of
the safflower, or false (bastard) saffron, Carthamus tinctorius
(Compositae). It contains about 75% of linoleic acid as well as
various saturated fatty acids. 
Safflower oil has similar actions and uses to those of soya oil,
p.1965. Emulsions containing a mixture of safflower oil 5% and
soya oil 5%, or 10% and 10% respectively, are given as part of
total parenteral nutrition regimens.
Adverse effects. For reference to the association of safflower
oil-based emulsion, as part of a parenteral nutrition regimen,
with the development of sinus bradycardia, see Effects on the
Cardiovascular System, under Soya Oil, p.1966.
Preparations
Proprietary Preparations (details are given in Part 3)
Arg.: Lipidos†.
Multi-ingredient: Canad.: Microlipid; Chile: Liposyn†; Denm.: Lipo-
syn†; Fin.: Liposyn†; Ger.: Abbolipid†; Israel: Liposyn; Ital.: Liposyn†;
Mex.: Liposyn; Swed.: Liposyn†; Switz.: A Vogel Capsules polyvitami-
nees†; Turk.: Liposyn; USA: Liposyn II; Microlipid.

Selenium
Selen; Selenio; Sélénium.
Se = 78.96.

Selenious Acid
Kwas selenawy; Selenioso, ácido. Monohydrated selenium diox-
ide .
H2SeO3 = 129.0.
CAS — 7783-00-8.

Pharmacopoeias. In US. 
USP 31 (Selenious Acid). Store in airtight containers.

Potassium Selenate
Selenato potásico.
K2SeO4 = 221.2.
CAS — 7790-59-2.
Pharmacopoeias. In BP(Vet). 
BP(Vet) 2008 (Potassium Selenate). Colourless crystals or a
white crystalline powder. Freely soluble in water.

Sodium Selenate
Disodium Selenate; Natriumseleniat; NSC-378348; Selenato
sódico; Sodium Selenium Oxide.
Na2SeO4 = 188.9.
CAS — 13410-01-0.
ATC — A12CE01.
ATC Vet — QA12CE01.

Sodium Selenite
Natrii selenis pentahydricus; Natrio selenitas pentahidratas;
Natriumseleniittipentahydraatti; Natriumselenitpentahydrat; Se-
leničitan sodný pentahydrát; Selenito sódico; Sodium (sélénite
de) pentahydraté; Sodu selenin pięciowodny; Sodyum Selenit.
Na2SeO3,5H2O = 263.0.
CAS — 10102-18-8.
ATC — A12CE02.
ATC Vet — QA12CE02.
Pharmacopoeias. In Eur. (see p.vii). BP(Vet) includes anhy-
drous sodium selenite. 
Ph. Eur. 6.2 (Sodium Selenite Pentahydrate). A white or almost
white, hygroscopic, crystalline powder. Freely soluble in water;
practically insoluble in alcohol. Store in airtight containers. 
BP(Vet) 2008 (Sodium Selenite). A white to slightly greyish
pink granular powder. Freely soluble in water; practically insol-
uble in alcohol and ether.

Adverse Effects
Overdosage of selenium has been associated with loss of hair,
nail changes, diarrhoea, dermatitis, metallic taste, garlic odour of
breath, irritability, fatigue, and peripheral neuropathy.
Effects on mortality. A systematic review1 of the effect of an-
toxidant supplements on mortality in randomised primary and
secondary prevention studies considered that selenium had no
significant effect on mortality, either beneficial or harmful; how-
ever, it was recommended that future studies should be moni-
tored closely for harm.
1. Bjelakovic G, et al. Antioxidant supplements for prevention of

mortality in healthy participants and patients with various dis-
eases. Available in The Cochrane Database of Systematic Re-
views; Issue 2. Chichester: John Wiley; 2008 (accessed
18/06/08).

Toxicity. Chronic exposure to high amounts of selenium has
been reported to cause toxic effects on endocrine function, hepa-
totoxicity, gastrointestinal disturbances, and dermatological ef-
fects such as nail and hair loss and dermatitis. There has been
some suggestion also of neurotoxicity, and a possible increased
risk of amyotrophic lateral sclerosis. Studies have had conflicting
results, and different inorganic and organic forms may vary
greatly in biological activity, toxicity, and nutritional impor-
tance.1 
Acute toxicity has also been reported; characteristic symptoms of
selenium toxicity are garlicky or sour breath odour, vomiting and
gastrointestinal disturbances, restlessness, hypersalivation, mus-
cle spasms, haemolysis, liver necrosis, cerebral and pulmonary
oedema, coma, and death.1-3 A man who had taken vitamin tab-
lets containing between 500 and 1000 times the amount of sele-
nium labelled on the bottle developed generalised alopecia,
changes in nail colour, diarrhoea, worsening fatigue, and paraes-
thesias. Two weeks after stopping the vitamins, early regrowth of
hair and yellowish-white and red transverse lines on his nails
were noted.2 In another case, an elderly man who was concerned
that he might have prostate cancer ingested 10 g of sodium se-
lenite. He developed significant abdominal pain, vomiting and
diarrhoea, hypotension, and ventricular tachycardia. Blood tests
showed acidosis, hypokalaemia and an excessive selenium con-
centration. Despite symptomatic therapy, he suffered a cardiac
arrest and died.3
1. Vinceti M, et al. Adverse health effects of selenium in humans.

Rev Environ Health 2001; 16: 233–51. 
2. Clark RF, et al. Selenium poisoning from a nutritional supple-

ment. JAMA 1996; 275: 1087–8. 
3. See KA, et al. Accidental death from acute selenium poisoning.

Med J Aust 2006; 185: 388–9.

Pharmacokinetics
Selenium compounds are generally readily absorbed from the
gastrointestinal tract. Selenium is stored in red blood cells, the
liver, spleen, heart, and nails. It is converted in tissues to its met-
abolically active forms. Selenium is excreted in the urine, and to
a lesser extent in the faeces.
Uses and Administration
Selenium is an essential trace element. It is an integral part of the
enzyme system glutathione peroxidase, which protects intracel-
lular structures against oxidative damage. Deficiency of seleni-
um has been associated with an endemic form of cardiomyopa-
thy, Keshan disease, seen in certain areas of China. It has also
been associated with Kaschin-Beck disease, an endemic osteoar-
thropathy, which causes a severe deformity of the joints. Seleni-
um is present in foods mainly as the amino acids selenomethio-
nine and selenocysteine and derivatives. 
Selenious acid and its sodium salt, sodium selenite, are used as a
source of selenium, especially for patients with deficiency states
after prolonged parenteral nutrition. Suggested doses for addi-
tion to total parenteral nutrition are 31.5 micrograms elemental
selenium daily for adults and children greater than 40 kg, and
2 micrograms/kg daily for infants and children to a maximum of
30 micrograms daily. Sodium selenate has also been used. 
For proven selenium deficiency that cannot be offset from food
sources, selenium may be given orally, or by intramuscular or
intravenous injection, usually in the form of sodium selenite
pentahydrate, to provide doses of about 100 to 200 micrograms
selenium daily; if necessary this can be increased to
500 micrograms daily. 
Selenate and selenite salts are used for selenium deficiency states
in veterinary medicine.
Action. References.
1. Rayman MP. The importance of selenium to human health. Lan-

cet 2000; 356: 233–41.

Administration in neonates. The low selenium plasma
concentrations in preterm neonates have been suggested to be a
potential risk factor for neonatal respiratory disorders and retino-
pathy of prematurity. A systematic review1 found that
supplementation with selenium did not reduce the incidence of
these complications, nor is it associated with improved survival.
However, it is associated with benefit in terms of reduction in the
number of episodes of late-onset sepsis in very preterm infants.
There was evidence that recommended doses in this group might
be inadequate for some populations.
1. Darlow BA, Austin NC. Selenium supplementation to prevent

short-term morbidity in preterm neonates. Available in The Co-
chrane Database of Systematic Reviews; Issue 4. Chichester:
John Wiley; 2003 (accessed 10/11/05).

HIV infection and AIDS. A randomised controlled study
found that oral supplementation with selenium 200 micrograms
daily for 9 months suppressed the progression in HIV-1 viral load
and provided indirect improvement of the CD4 count.1 For a
study reporting increased CD4 and CD8 counts, but increased
genital HIV-1 shedding with multivitamin plus selenium supple-
mentation, see HIV Infection and AIDS, p.1926.
1. Hurwitz BE, et al. Suppression of human immunodeficiency vi-

rus type 1 viral load with selenium supplementation: a rand-
omized controlled trial. Arch Intern Med 2007; 167: 148–54.

Human requirements. In the UK dietary reference values
(see p.1925)1 and in the USA recommended dietary allowances
(RDA)2 have been published for selenium. 
In the UK the reference nutrient intake for adults is 75 and
60 micrograms daily for men and women respectively; values
are also given for infants and children of varying ages and for
lactating women. The UK report also noted that there was no
convincing evidence that high intakes protected against cancer or
cardiovascular disease; indeed, there was even some evidence
that high intakes disturbed selenium homoeostasis and it was rec-
ommended that the maximum safe intake from all sources
should be set at 450 micrograms daily for adult males. The Ex-
pert Group on Vitamins and Minerals3 have since established a
safe upper level (SUL) for selenium of 450 micrograms daily. 
In the USA, the RDA for adult males and females is
55 micrograms daily, and again values are also given for infants
and children as well as pregnant and lactating women. The toler-
able upper intake level is 400 micrograms daily.2 
WHO have recommended a lower limit of the safe range of pop-
ulation mean intakes of dietary selenium of 40 micrograms daily
for adult males and 30 micrograms daily for adult females.4 A
maximum daily safe dietary selenium intake of 400 micrograms
was suggested for adults.
1. DoH. Dietary reference values for food energy and nutrients for

the United Kingdom: report of the panel on dietary reference val-
ues of the committee on medical aspects of food policy. Report
on health and social subjects 41. London: HMSO, 1991. 

2. Standing Committee on the Scientific Evaluation of Dietary Refer-
ence Intakes of the Food and Nutrition Board. Dietary Reference
Intakes for vitamin C, vitamin E, selenium, and carotenoids. Wash-
ington DC: National Academy Press, 2000. Also available at: http://
www.nap.edu/openbook.php?isbn=0309069351 (accessed
21/07/08) 

3. Expert Group on Vitamins and Minerals. Safe Upper Levels for
v i t a mi n s  a n d  m i n e r a l s  ( M a y  2 0 0 3 ) .  Av a i l a b l e  a t :
http://www.food.gov.uk/multimedia/pdfs/vitmin2003.pdf (ac-
cessed 10/11/05) 

4. WHO. Selenium. In: Trace elements in human nutrition and
health. Geneva: WHO, 1996; 105–22.

Prophylaxis of malignant neoplasms. Selenium supple-
mentation did not protect against the development of new basal
or squamous cell carcinomas of the skin in a study of patients
with a history of these cancers.1 Further follow-up data2 showed
a statistically significant increased risk of squamous cell carcino-
ma and of total non-melanoma skin cancer with selenium supple-
mentation. However, analysis of secondary end-points at the first
report indicated a reduced incidence of various other cancers in
this study group.1 
Subsequent study has suggested, in particular, an association be-
tween low selenium intake and the risk of prostate cancer; inci-
dence was reduced by 63% in patients receiving the supple-
ment.3 Further follow-up confirmed this inverse association, but
found that only men with low baseline selenium concentrations
were likely to benefit.4 Another group has also reported an in-
verse correlation between surrogate measurements of long-term
selenium intake and the risk of advanced prostate cancer.5 A
case-control study6 found an inverse association between pre-di-
agnostic plasma selenium concentrations and the subsequent risk
of advanced prostate cancer, but not of localised prostate cancer.
Higher pre-diagnostic selenium levels were associated with a
lower risk of prostate cancer only for subjects with increased
baseline prostate-specific antigen (PSA) concentrations (above
4 nanograms/mL). The authors hypothesised that selenium may
influence tumour progression. Trials of selenium supplementa-
tion with prostate cancer detection as primary end-points are on-
going. 
Similarly, an inverse association between selenium concentra-
tions and the risk of bladder cancer has been reported, although
results from case-control studies are inconsistent. Controlled
studies investigating the effect of selenium on bladder cancer re-
currence and prognosis are planned.7 
For a finding that selenium supplementation had no beneficial
effect on overall mortality, see Effects on Mortality, above.
1. Clark LC, et al. Effects of selenium supplementation for cancer

prevention in patients with carcinoma of the skin: a randomized
controlled trial. JAMA 1996; 276: 1957–63. Correction. ibid.
1997; 277: 1520. 

2. Duffield-Lillico AJ, et al. Selenium supplementation and sec-
ondary prevention of nonmelanoma skin cancer in a randomized
trial. J Natl Cancer Inst 2003; 95: 1477–81. 

3. Clark LC, et al. Decreased incidence of prostate cancer with se-
lenium supplementation: results of a double-blind cancer pre-
vention trial. Br J Urol 1998; 81: 730–4. 

4. Duffield-Lillico AJ, et al. Selenium supplementation, baseline
plasma selenium status and incidence of prostate cancer: an anal-
ysis of the complete treatment period of the Nutritional Preven-
tion of Cancer Trial. BJU Int 2003; 91: 608–12. 
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