Clinical review

Skin and mucosal manifestations in

vitamin deficiency

H. Barthelemy, M.D., B. Chouvet, M.D., and F. Cambazard, M.D. Lyon, France

The skin and mucosal changes in vitamin deficiency are described. Pellagra,
which is the oldest known cutaneous manifestation among vitamin deficiencies,
is reviewed. Cutaneous alterations caused by deficiency of the water-soluble
vitamins B, C, B, and biotin, B,,, folic acid, and riboflavin result in more
mucosal alterations and are discussed. Alterations caused by fat-soluble
vitamin deficiencies (vitamins A and K) are also considered. (J AM ACAD

DeErRMATOL 15:1263-1274, 1986.)

Vitamins are necessary organic molecules for
human life and growth. They act at low doses and
do not have any caloric value. They are ingested
and cannot be synthesized by the human body.*
The name vitamin was created by Funck in 1911
for thiamine and means ‘‘indispensable amine for
life.”’

Vitamins were first named alphabetically. Now
they have chemical identification, and thirteen
groups are described. In each group, vitamins have
similar chemical structures and biologic ‘effects.
Some vitamins are water soluble: ascorbic acid
(C), thiamine (B,), riboflavin (B,), pyridoxine
(Bgs), cobalamin (B);), niacin (PP), pantothenic
acid (Bs), biotin (H), and folic acid. Some vitamins
are lipid soluble: retinol (A), calciferol (D), to-
copherol (E), and phylloquinone (K) (Fig. 1).

Since vitamins come from the diet, vitamin de-
ficiency is secondary to nutritional deficiency. In
industrial countries, alcoholism is the main cause
leading to anorexia, inadequate nutrition, digestive
malabsorption, and liver function alterations.?"!
Digestive tract surgery (resection, bypass) and gas-
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trointestinal diseases (celiac disease, sprue) may
produce vitamin deficiencies too.?

Today, isolated vitamin deficiency is uncom-
mon. Multiple vitamins are usually involved. The
correlation between a vitamin’s physiologic action
and clinical deficiency manifestations is not always
clear, Cutaneous alterations may be more or less
important for each vitamin deficiency. They pre-
dominate in pellagra. Blood and urinary levels re-
flect nutritional intake and not body pools, but low
values indicate a poor prognosis. Determinations
of tissue vitamin levels would be the best test but
are possible only for folic acid.?

VITAMIN P-P
Biochemical aspects

Two substances, nicotinic acid (niacin) and nic-
otinamide, are called pellagra-preventing factors.
They are water and alcohol soluble. One third of
the nicotinamide comes from food, and two thirds
comes from tryptophan by endogenous synthesis
that requires vitamin cofactors (B,, B,, Bg).!
Digestive absorption is faster for the amide than
the acid.*

Niacin is found in many foods, particularly in
cereals. In maize it is in a bound form that can be
set free by alkaline hydrolysis (lime water).

Mechanism of action

Nicotinamide acts as a cofactor in fatty acid and
amino acid metabolism.
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Fig. 1. Intracellular metabolic pathways in which vitamins are implicated. (From Lebou-
langer J: Les Vitamines. Neuilly, France, 1976, Laboratoires Roche.)

Deficiency etiologies

Isolated nicotinamide deficiency is rare and usu-
ally associated with tryptophan deficiency. Pella-
gra has been described in patients who eat only
maize. This cereal is tryptophan poor, and its nico-
tinic acid is in a bound form. Alkaline hydrolysis
gives free nicotinic acid and explains the absence
of pellagra in Mexico, because Mexicans wash the
maize with lime water before roasting it. Trypto-
phan deficiency is seen in patients with inadequate
animal protein intake, such as vegetarians or al-
coholics.’ People who eat Sorghum vulgare (jo-
war) develop pellagra also. Maize and jowar have
a high leucine content. The increase in the leucine/
isoleucine ratio leads to tryptophan metabolism
alteration and to pellagra. This disease was found

in man (jowar eaters of India) and reproduced in
dogs.®” Lysine excess produces the same effect.’

Gastrointestinal surgical resections or bypass
procedures produce deficiencies by malabsorption.

In Hartnup disease, there is a congenital defi-
ciency of tryptophan absorption and transfer. Skin
changes are similar to those in pellagra.® Other
rare hereditary enzymatic alterations may have the
same manifestations.’

Chronic alcoholism may be associated with pel-
lagra because of inadequate intake.

Some chemotherapeutic agents may induce pel-
lagra. Isoniazid (INH) has some chemical simi-
larities with nicotinamide but interferes also with
pyridoxine (vitamin Bs). Sulfonamides (sulfapyr-
idine),'* anticonvulsive drugs," and antidepres-
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Fig. 2. Skin modifications in pellagra. (From Barthél-
émy H, Chouvet B: Signes cutanés des carences vi-
taminiques. Ann Dermatol Venereol 110:365-378,
1983. Reproduced with permission from Masson BEdi-
teur, Paris.)

sion drugs'® may also induce pellagra. 6-Mercap-
topurine, with a structure similar to that of
adenine, prevents conversion of nicotinamide-
adenine dinucleotide (NAD) to nicotinamide-ade-
nine dinucleotide phosphate (NADP), and 5-fluo-
rouracil disturbs tryptophan metabolism, inducing
pellagra.

Clinical features

Pellagra is a clinical syndrome with symmetrical
skin lesions, primarily on light-exposed areas, and
gastrointestinal and psychic disturbances.*:1%5

Pellagra begins on exposed areas. There is a
brownish red, sometimes pruriginous rash on the
dorsa of the hands. The skin is smooth and edem-
atous. Vesicles and blisters may appear, with fis-
sures and scales. A scaly desquamation can be

*Cordier P; La pellagre. Thése médecine, Lyons, 1921, No. 175.
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Fig. 3. Skin modifications in pellagra.

followed with a wizened and glazed skin. With
time, the skin becomes hard and pigmented with
a marginated darker edge. On the face, erythema
predominates on the nose and cheekbones. The
ears have a silvery aspect. A well-marginated
eruption, Casal’s necklace, can be seen on the
neck. It closes in the back and goes down to the
sternal area. Erythema disappears in winter and
returns in spring. With time, the skin becomes
rougher and drier.

Lips are dry and fissured. The buccal mucosa
is red, dry, and smooth, with numerous aphthous
lesions that are sometimes large. The tongue is
usually swollen and magenta in color but is some-
times black and atrophic. Vulvar involvement is
less frequent (Figs. 2 and 3).

Biologic modifications

Histopathologic examination of the skin shows
an epidermal atrophy of the malpighian layer with
orthokeratosis and para hyperkeratosis. Nicotinic
acid can be titrated in the blood, but the diagnosis
1s essentially a clinical one. A therapeutic test is
important for the diagnosis: after 500 mg of nic-
otinic acid, there is rapid cutaneous amelioration,
particularly when the epidermis is not yet atrophic.
Neurologic alterations disappear later.

VITAMIN B,
Biochemical aspect

Vitamin Bg, or pyridoxine, is water soluble.
Two substances with chemical similarities have a
vitamin By activity: pyridoxal and pyridoxamine.
Intestinal vitamin absorption is very fast and gives
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pyridoxal S-phosphate, which is the active me-
tabolite.

Mechanism of action

The main function of pyridoxal phosphate is as
a coenzyme in tryptophan metabolism, giving nic-
otinic acid: it acts on cyclic and transaminating
enzymes in the kynurenine pathway'¢ and in the
hydroxy indole route.’

Pyridoxal is a coenzyme for alanine aminotrans-
ferase, aspartate aminotransferase, amino acid me-
tabolism cocarboxylases, deaminases, transulfur-
ases, and desulfhydrase enzymes.

Vitamin By is necessary for amino butyric acid
synthesis, which is a neuromediator. '

Pyridoxal decreases oxalic acid levels and the
risk of renal stones. Furthermore, vitamin B, plays
a role in fat acid metabolism."

Deficiency etiologies

Canned food rich in protein enhances vitamin By
needs and decreases vitamin Bg supply. Chronic
alcoholics have both inadequate intake and ab-
normal liver storage.' Isoniazid has a chemical
structure similar to vitamin B, and P-P.'® It induces
a vitamin deficiency more closely resembling a
nicotinic acid deficiency than a pyridoxine defi-
ciency.'” However, precise isoniazid effects are not
clear, since pyridoxine deficiency can induce nico-
tinic acid deficiency and pellagra-like cutaneous
manifestations. These skin alterations decrease
rapidly with topical niacinamide applications.

Clinical features

Experimental deficiency after 2 or 3 weeks pro-
duces a periorificial seborrheic dermatosis similar
to that found in zinc or vitamin B, deficiency.®
One case of vitamin By deficiency has been re-
ported in a 2-year-old girl with a polymorphous
light eruption. She had a butterfly erythema on the
face in association with hyperkeratosis that became
vesicular and pruriginous after sun exposure.*

*Milleron M: A propos d’une observation de lucite par carence ac-
quise en vitamine By La maladie de Hartnup et divers syndromes
apparentés. These médecine, Paris. Faculté de Médecine Lari-
boisiére Saint-Louis, 1975, No. 45.
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Gastrointestinal manifestations and polyneuritis
are frequent.

Pyridoxine deficiency often produces nicotinic
acid deficiency and pellagra-like clinical manifes-
tations. The absence of improvement after nico-
tinic acid intravenous injection establishes the di-
agnosis.'

Biologic modifications

Blood and urinary vitamin By levels reflect only
the recent oral intake.

A therapeutic test is another way to confirm the
diagnosis: after 1 gm of vitamin B, by intravenous
or oral daily administration, the patient rapidly
improves and is completely cured within a few
months.! :

VITAMIN C
Biochemical aspect

Vitamin C, or ascorbic acid, a water-soluble
vitamin, is absorbed in the first two thirds of the
small intestine. It is found in leukocytes, platelets,
liver, adrenal glands, and the hypophysis. Elimi-
nation is principally urinary.

Mechanism of action

Vitamin C is essential in collagen formation by
proline hydroxylation. It plays an important role
in iron metabolism. Tyrosine cannot be synthe-
sized without vitamin C, and cytochrome metab-
olism of exogenous substances is decreased in its
absence.*

Vitamin C is important for hair growth and sta-
bility because it reduces the disulfide links.*

Ascorbic acid keeps tetrahydrofolic acid in its
reduced form, and its deficiency aggravates the
anemia because of folate deficiency.?

Deficiency etiologies

This deficiency is usually due to nutritional de-
ficiency, as in chronic alcoholism.? One case has
been reported in a woman of the Zen macrobiotic
philosophy who ate only brown rice and sesame
seeds.” Barlow’s disease can be seen in children

*Leboulanger J: Les vitamines. Neuilly, France, 1976, Laboratoires
Roche,
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of poor socioeconomic status with dietary abnor-
malities.?

Burns of large areas of skin are associated with
vitamin C deficiency. Smokers have a low blood
level of ascorbic acid.?

Clinical features

The skin manifestations of scurvy?2225%7 gre
follicular hyperkeratosis with fragmented cork-
screwlike hairs buried in a hyperkeratotic follicule.
Perifollicular hemorrhages are often found within
the hyperkeratotic areas on the posterior side of
the thighs, on the anterior side of the forearms,
and on the abdomen. Later, petechiae develop on
all the hair-bearing parts. These petechiae are
larger than in other forms of purpura. Ecchymosis
can occur on the site of trauma, pressure, or ir-
ritation, such as on the buttock or the posterior
side of the thighs. The legs take a wooden ribbed
appearance that is very suggestive.” Sometimes
there is a firm edema and pigmentary alterations
that resemble scleroderma. Later, ulceration may
appear.

There may be ungual alterations such as koil-
onychia. Buccal involvement begins with gum
hemorrhages that precede a hyperplasic hemor-
rhagic gingivitis with reddish blue edematous and
friable gums and, in places, necrotic lesions. The
tongue is smooth, and there is no cheilitis.

Systemic manifestations are weakness, lassi-
tude, and hemorrhages that can occur into joints,
muscles, and viscera. Some bone alterations are
radiologically visible: dark bands on the bone me-
taphysis and champagne-cork modifications of the
ends of the ribs. Sometimes a megaloblastic an-
aemia is found, more often in association with
multiple deficiencies. This anemia does not occur
in experimental vitamin C deficiency.

Biologic modifications

The biochemical tests for the diagnosis of ascor-
bic acid deficiency are not reliable. Blood and
urinary levels of ascorbic acid reflect only oral
intake. The level of ascorbic acid in leukocytes is
a better test but may be inside normal limits at the
beginning of scurvy.?

Intravenous administration of 1 to 2 gm/day of
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ascorbic acid rapidly improves the cutaneous al-
terations and confirms the diagnosis.

VITAMIN B,
Biochemical aspect

Vitamin B,, or thiamine, is water soluble. Ac-
tive duodenal absorption occurs at a physiologic
concentration (thiamine phosphokinase), and then
liver phosphorylation occurs in its active form:
thiamine pyrophosphate. It is excreted mostly in
the wrine.

Thiamine is present in cereals.

Mechanism of action

Biphosphorylated thiamine acts as a coenzyme
in many cellular metabolic processes. It is nec-
essary for the decarboxylation of pyruvic acid
and carbohydrate catabolism. It participates in
neolipidogenesis. It also acts in the reactions
of transacetylation in the metabolic pathway of
pentoses.

Deficiency etiologies

Beriberi was described after ingestion of only
refined foods such as polished rice. Today the main
cause is chronic alcoholism.* Alcohol decreases
phosphorylation in the liver and is responsible for
gastritis, which increases the need for thiamine.

Digestive malabsorptions (transit acceleration)
or intestinal resections are also responsible for thi-
amine deficiency.?® The action of thiaminase, an
inhibitory enzyme found in some crude fish, can
lead to a vitamin B, deficiency. Last, in the pres-
ence of niacin and riboflavin deficiency, thiamine
deficiency is common.

Clinical features

Skin manifestations are less important than
myocarditis, central neurologic alterations (Gayet-
Wernicke), and peripheral nervous manifesta-
tions. * ,

Strachan’s syndrome is associated with an oro-
genital dermatitis, a sensorial neuritis, and am-
blyopia. '

*Bain C: A propos d’un cas de Béri-béri autochtone, These médecine,
Marseille, 1979, No. 383.
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Lemoine* studied 646 patients with combined
deficiencies. He noticed more seborrheic derma-
titis of the face when the patients were deficient
in aneurin. The angular and diffuse forms are chei-
litis are less common.t

Biologic modifications

The only valuable determination seems to be the
level of the transcetolase activity in the eryth-
rocytes.

As for the other deficiencies, a therapeutic test
with a vitamin B, intravenous injection of 100 to
250 mg/day confirms the diagnosis.

BIOTIN
Biochemical aspect

Biotin was formerly called vitamin H. It is al-
cohol soluble and slightly water soluble. It is ab-
sorbed through the small intestine. Skin is very
rich in biotin. Biotin is eliminated by urinary and
digestive pathways.

Mechanism of action

Biotin is an indispensable coenzyme for many
cocarboxylase enzymes in the metabolism of py-
ruvic acid and amino acids.

Deficiency etiologies

Biotin deficiency has been seen in man only
under special circumstances.

In adults there is only experimental deficiency
by eating the white of raw eggs, which contains
avidin. Avidin binds to biotin, which is then not
absorbed through the intestine. In children the
cases reported are due to an unbalanced diet with
excessive white of raw eggs.”

Another cause is total parenteral nutrition with-
out supplementary biotin.*

Clinical features

In adults, mucous membrane alterations are
prevalent: the oral mucosa is dry and red, the
tongue is red and sore, and the lips are fissured.”

In children, two clinical forms are described.

*Lemoine A: Contribution & 1'étude de la carence vitaminique B,
B,, By, C a propos d'une triple enquéte portant sur 656 malades
hospitalisés. Thése médecine, Marseille, 1973, No. 279.

1Soubiran JM: Cheilites. Rev. Prat. (Paris) 19:3077-3085, 1969.
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In the early infantile form, with a cocarboxylase
defect, the outcome is often lethal. Skin lesions
resemble ichthyosis or generalized seborrheic der-
matitis. The later infantile form resembles acro-
dermatitis enteropathica. Skin lesions are diffuse,
and the face is brilliant red and resembles a mask.
Scaly dermatitis and alopecia are associated. These
skin signs are similar to those in deficiencies of
zinc and essential fatty acid.

Biologic manifestations

Skin biopsies show atrophic sebaceous glands
and hair follicles. Sweat glands are dilated, and
there is a perivascular infiltration.

The biologic diagnosis is difficult, and the ti-
tration of biotin, or 3-hydroxyisovaleric acid, is
not easy to perform. Biotin must be given by in-
travenous injection of 10 to 20 mg/day to induce
remission.

VITAMIN B,,
Biochemical aspect

Vitamin B,, or cobalamin, occurs in the body
in different forms but with a common complex
chemical structure. Its digestive absorption is an
active one by binding to the gastric intrinsic factor
and R protein at acid pH. The complexes are bound
to specific receptors in the distal ileum. Little is
known about the passage from the ileal lumen to
the portal plasma. Vitamin B, is bound in the
blood to three proteins: transcobalamins I, II, and
II. Transcobalamins I and III are both R protein.
The former is only a vitamin carrier, and the latter
delivers cobalamin rapidly and exclusively to he-
patocytes. Elimination is in the stools.*

Mechanism of action

Cellular vitamin B, deficiency decreases cel-

lular chemical reduction potential. Sulfhydryl =
disulfide balance is moved to the right. Vita-
min B, deficiency decreases directly reduced
glutathione levels.

Tyrosinase, which is involved in melanogenesis,
is inhibited by reduced glutathione. The decrease
of reduced glutathione levels in vitamin B, defi-
ciency is responsible for a tyrosinase increase, ex-
plaining skin the pigmentation.

Normal cellular growth and division are asso-
ciated with reciprocal variations in the levels of
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reduced sulfhydryl and oxidized disulfide sulfhy-
dryls. The intracellular sulfhydryl level is high just
before cellular division.?’ Some authors think that
oxidized glutathione decreases mitosis.** This
mitotic reduction is due to the decrease of de-
oxyribonucleic acid (DNA) synthesis by an in-
crease of oxidized glutathione. It has been dem-
onstrated by the study of Ehrlich’s tumoral ascites
cells in culture with oxidized glutathione in excess
versus reduced glutathione and in patients with
vitamin B,, deficiency.*

Deficiency etiologies

Alimentary deficiency is unusual, and defi-
ciency is mainly due to digestive malabsorption,
as found in (1) gastric diseases, such as a defect
of hydrochloric acid secretion or intrinsic factor
secretion; (2) intestinal diseases, such as surgi-
cal bypass complications, defects of exocrine
pancreatic secretion, Bothriocephalus infestation,
malabsorption (celiac disease, sprue, etc.), and
alteration of the vitamin intrinsic factor complex
fixation to the ileal wall; and (3) congenital dis-
eases, such as Imerslund-Grisbeck disease, con-
genital absence of intrinsic factor, and transcob-
alamin I and II deficiency.

Clinical features

Hunter’s glossitis, which can be found in all
megaloblastic anemia, is well known. The tongue
is bright red and painful. The atrophy of the fili-
form papillae begins on its tip, extends to its bor-
ders, and then involves its entire surface.*® Skin
alterations are less important. There is a brown,
reticular hyperpigmentation on the finger pulps.*
Nails can be involved. Brown mottling appears on
the nape and extends to the neck, axillae, and
lateral abdominal areas.” This hyperpigmentation
is more frequent in black persons, with macules
occurring principally on the face, hands, and
feet.®

Megaloblastic anaemia is found with these cu-
taneous and mucous alterations. In addition, some
neurologic manifestations are sometimes present.

Biologic modifications

Histopathologic examination of the pigmented
areas shows atrophic epidermis and melanin pig-
mentation of the basal cell layer without an in-
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crease in the number of melanocytes. Nuclear size
of the keratinocytes is increased.®" The superficial
dermis contains some melanophages.
Radioimmunologic assay is the best way to mea-
sure the vitamin B, level. Vitamin B,, absorption
can be studied with radioactive isotopes. A ther-
apeutic test must not be done before isotopic test-
ing. Vitamin B,, is given by intramuscular injec-
tions of 50 to 100 mg/day. The hyperpigmentation
disappears only after several months.'

FOLIC ACID
Biochemical aspect

Folic acid, or folacin, is easily soluble in both
acid and base solutions. After active intestinal ab-
sorption, folic acid is reduced in tetrahydrofolic
acid. This reduction is stable only with vitamin C.
Elimination is essentially by the gastrointestinal
tract.

Mechanism of action

Folic acid acts as a coenzyme in the catabolism
of numerous amino acids (methionine, histidine,
serine, glycine).* Folate is necessary for DNA
synthesis, playing a role in purine and pyrimidine
metabolism.*® This explains the cellular division
abnormalities during folate deficiency.

Interaction in melanogenesis is not well un-
derstood.

Deficiency etiologies

Nutritional deficiency is not frequent. It can be
a result of the ingestion of foods boiled for a long
time or infant nutrition with goat’s milk exclu-
sively. Alterations of digestive absorption, as in
celiac disease, are also responsible for folic acid
deficiency.

There is an increasing need for this vitamin dur-
ing pregnancy, in prematurity, during long-term
dialysis, or in hemolytic anemia leukemia, mye-
loid proliferation, or myelosclerosis.” Exfoliative
dermatitis increases folate requirements.

Some treatments, such as anticonvulsive agents
(phenytoin, barbiturates) or drugs that inhibit fo-
late metabolism (methotrexate, pyrimethamine),
are responsible for folic acid deficiency.*® They

*Leboulanger J: Les vitamines. Neuilly, France, 1976, Laboratoires
Roche.
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inhibit dihydrofolate reductase and deprive the
body of the fully reduced tetrahydrofolates, which
are the active form. Vitamin B,, deficiency pre-
vents the absorption of folic acid and is thus re-
sponsible for folate deficiency.?®

Clinical features

Skin manifestations are similar to the manifes-
tations of vitamin B, deficiency. There is the same
hyperpigmentation.*’-*® This pigmentation can be
found on the tongue or the genital area.”* Mucous
manifestations are glossitis and angular cheilitis.*
Oral and gastrointestinal ulcerations are seen only
during therapy with dihydrofolate reductase inhib-
itors. These alterations precede the blood modi-
fications. Although they are cured by folate, the
role of vitamin B, deficiency cannot be elim-
inated.>¢

Biologic modifications

Megaloblastic anemia may result from folic acid
deficiency.

The determination of folate blood levels is
more reliable in the sera than in the erythrocytes,
where it depends on the vitamin B, level. It is
difficult to determine whether vitamin B, or folic
acid deficiency is responsible for the clinical al-
terations.

The efficacy of a therapeutic test with 10 or 30
mg/day of intravenous or intramuscular folate con-
firms folate deficiency.

VITAMIN B,
Biochemical aspect

Vitamin B,, or riboflavin, is only slightly water
soluble. It is phosphorylated through the intestinal
wall and travels in the blood, mostly as flavin
adenine dinucleotide. There is renal elimination,
mostly in the free form.

Vitamin B, is widely distributed in nature.

Mechanism of action

Flavin adenine dinucleotide oxidizes reduced
nicotinamide-adenine dinucleotide in the respira-
tory mitochondrial chain. It acts also in the Krebs
cycle. It is indispensable in the degradation of
amino acids, in the metabolism of purines, and for
the synthesis of long-chain fatty acids.

Journal of the
American Academy of
Dermatology

Deficiency etiologies

The main cause of vitamin B, deficiency is un-
balanced intake, with excessive carbohydrates and
lipids and a relative protein deficiency.! Chronic
alcoholism and cirrhosis of the liver are frequent
causes.

Cases occurred in World War II American pris-
oners in Japanese camps, who received an imbal-
anced diet.*

Cutaneous phototherapy for neonatal icterus
(N = 450 nm) can cause vitamin B, deficiency.*

Clinical features

Vitamin B, deficiency results in an oculooro-
genital syndrome.

Lips are red, dry, and smooth and become fis-
sured or ulcerated. Angular cheilitis is associated, *
The tongue is dry, atrophic, magenta red, or some-
times blackish (Figs. 4 and 5).

Cutaneous alterations are less specific and re-
semble seborrheic dermatitis around the nose,
eyes, and ears. The scrotum or vulva may have
hyperpigmentation*? resembling a zinc deficiency
eruption.'®

Conjunctivitis also occurs.

Biologic modifications

Blood and urinary levels of vitamin B, are not
helpful. Glutathione reductase is a better indicator
of B, function.

A therapeutic test is required for the diagnosis.
Intravenous vitamin B, injection of 20 to 40 mg/
day produces skin improvement.

VITAMIN A
Biochemical aspect

Vitamin A is a fat-soluble, unsaturated, long-
chain isoprenoid. The classic active form usually
found in mammalian tissues is the vitamin A al-
cohol, or retinol. Dietary intake consists largely
of vitamin A, vitamin A palminate (animal origin:
liver, fish, milk, eggs), and carotenoids (vegetable
origin). After hydrolysis and emulsification in the
intestinal lumen, these forms are converted to vi-
tamin A palmitate in the intestinal wall and enter
the lymphatic system in conjunction with chylo-

*Soubiran JM: Cheilites. Rev Prat (Paris) 19:3077-3085, 1969.
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Fig. 4. Mucous manifestations in deficiency of vitamins
B, and B,.

microns. On reaching the venous system, the cir-
culating vitamin A is transported to storage de-
posits, primarily the liver, where it is deposited as
vitamin A palmitate.*

The stored vitamin can be hydrolyzed by liver
enzymes and released into circulation as vita-
min A complexed with “‘retinol binding protein,”’
for distribution to the tissues to meet metabolic
demands.*

Mechanism of action

The principal retinol function is ocular rhodop-
sin formation (visual purple), which is indispens-
able for night vision (nyctalopia).

Vitamin A enhances cell mitosis“* and in-
creases epidermal thickness.* Vitamin A defi-
ciency inhibits amino acyl transferase ribonucleic
acid synthetase; this enzyme is responsible for the

*Leboulanger J: Les vitamines. Neuilly, France, 1976, Laboratoires
Roche.

Vitamin deficiency 1271

Fig. 5. Mucous manifestations in deficiency of vitamins
B, and B,.

specific fixation of amino acids on transfer ribo-
nucleic acid. Vitamin A deficiency decreases the
synthetic ability of the ribosomes in rough endo-
plasmic reticulum.*

Retinol has an important effect on organic mem-
branes. Parakeratosis is an alteration of epithe-
lial maturation resulting from too rapid keratin-
ization.*

In vitro, a high vitamin A level in Keratinocyte
cultures leads to lysis effects with wideness of
intercellular spaces.

Vitamin A plays a role in the metabolism of
mucopolysaccharide acids' and increases the num-
ber of epidermal Langerhans cells.*

Deficiency etiologies

Deficiency is rare in industrial countries. It can
be the result of a deficient diet. Bass and Caplan*
report one case in a baby allergic to cow’s milk
who received only soybean formula. Deficiency
can be induced by absorption abnormalities re-
sulting from digestive alterations: celiac disease,
sprue, cystic fibrosis, obstructive jaundice, bili-
ary duct atresia, and extensive gastrointestinal
surgery.

Viral, alcoholic, or toxic liver cirrhosis is re-
sponsible for an alteration in vitamin A storage
and absorption. Diabetes and thyrotoxicosis have
the same effects.*

*Floch E: La vitamine A en dermatologie: A propos de 251 dosages
de la vitaminémie A chez 211 patients porteurs de dermatoses
diverses, Thése médecine, Rennes, France, 1977, No. 259.
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Table I. Dosage and therapeutic mode of administration

. Daily dose in
Yitamin

Therapeutic dose

alimentation* in deficiencyt Administration route

A 3300 IU 50,000 1TU Oral

B, 3 mg 100-250 mg Intravenous

B, 3.6 mg 20-40 mg Intravenous

B, 4 mg 1 gm Intravenous

P-P 40 mg 500 mg Intravenous

Folic acid 0.4 mg 10-30 mg Intravenous

Bz 0.005 mg 50-100 mg Intramuscular

C 100 mg 1-2 gm Intravenous

H 0.06 mg 10-20 mg Intravenous

*Data from Shils ME: Parenteral multivitamins: A time for changes. Bull Parenter Drug Assoc 30:226-233, 1976.
tData from Leboulanger J; Les vitamines. Neuilly, France, 1976, Laboratoires Roche.

Corticosteroids prevent carotene transformation
in retinol and a decrease in liver storage. Defi-
ciency of retinol-binding protein can explain some
cases of vitamin A deficiency manifestations.*

Clinical features

For ancient authors, vitamin A was an anti-
keratinizing vitamin. Deficiency leads to kerati-
nization of all ectodermic tissues. The skin be-
comes dry and scaly. Atrophy of sebaceous and
sweat glands, with horny plugging of follicles, is
responsible for the skin’s roughness. This occurs
on the extensor surface of the limbs, the back of
the neck, and the shoulders. The face is always
affected. The scalp becomes dull (phrynoderma).
The prognosis is related to the decrease of nyc-
talopia, which, without treatment, can evolve to
blindness. Some of these cutaneous manifestations
are now thought to represent essential fatty acid
deficiency.*!

Biologic modifications

The blood vitamin A level can be titrated. A
hypervitamin A test with a retinol lipidic solution
can also be done. After a 50,000 IU daily admin-
istration of oral vitamin A, ocular alterations de-
crease rapidly. Then sweating reappears, and the
other skin alterations disappear within 2 or 3
months.

*Floch E: La vitamine A en dermatologie: A propos de 251 dosages
de la vitaminémie A chez 211 patients porteurs de dermatoses
diverses. These médecine, Rennes, France, 1977, No. 259.

VITAMIN K
Biochemical aspect

Vitamin K* is a fat-soluble vitamin with two
natural forms, vitamin K; and vitamin K,, with
the same biologic properties. They can be found
in vegetables (spinach), mammalian liver, and
muscles.

In the presence of bile, vitamin K enters the
lymphatic system. Two hours after administra-
tion, 78% of the dose can be found in the
liver. It has a biliary elimination in the oxidized
form.

Mechanism of action

Vitamin K is necessary for hepatic synthesis or
secretion of coagulation factors II, VII, IX, and
X. Deficiency may produce a decrease of factor
IT within a week.

Deficiency etiologies

In humans, as in animals, there is no dietary
deficiency. In adults, biliary disease as obstructive
jaundice or malabsorption (celiac disease, sprue,
extensive digestive tract surgery) is responsible for
vitamin K deficiency. The use of cholestyramine
for cholesterol lowering can also result in vita-
min K deficiency by altering absorption.

Liver disease from all causes, such as toxic or
infectious disease or long-term cystic disease, pro-
duces deficiency.

*Leboulanger I: Les vitamines. Neuilly, France, 1976, Laboratoires
Roche,
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In anorexia nervosa, antibiotic therapy can be
responsible for deficiency.

In infants, particularly newborns, vitamin K me-
tabolism differs. Bacterial production and absorb-
tion occur in the large intestine. The most impor-
tant cause of deficiency is low intake associated
with diarrhea and/or antimicrobial therapy.

Therapeutic deficiency can be observed in pa-
tients treated with anti—vitamin K agents.

Clinical features

The intensity of clinical features depends on the
vitamin K level. All manifestations of coagulation
factor deficiencies, from purpura to hemorrhage,
can arise. These manifestations are particularly im-
portant in newborn infants and are called hemor-
rhagic disease of the newborn.

Also seen is nodular purpura in adults,’

Biologic modifications

In this deficiency, indirect methods are used to
determinate vitamin K levels. The usual tests de-
termine prothrombin time and kaolin partial throm-
boplastin time, which are prolonged in case of
deficiency.

Another test compares these times before and
after intravenous administration of vitamin K to
distinguish between functional liver deficiency and
obstructive jaundice.

CONCLUSION

Vitamin deficiency has not disappeared in in-
dustrial countries where chronic alcoholism can be
found. Some clinical aspects such as pellagra are
diagnostic, but more often it is difficult to correlate
skin alterations and vitamin deficiencies, espe-
cially since these patients are often deficient in
many vitamins and minerals. However, vitamin
deficiency must be diagnosed in an alcoholic,
wasted patient with seborrheic, psoriatic, or ich-
thyotic dermatitis.

Total parenteral nutrition is often used. The suc-
cess of this therapy is due to knowledge of the
requirement for vitamin and minerals. Since 1952,
the date of the first report on vitamin needs in
parenteral nutrition, much progress has been
made, and daily vitamin doses are well defined®®
(Table D).
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Although blood or urinary vitamin measure-

ments often have little reliability, they should be
done before vitamin treatment as the best way to
corroborate the diagnosis.
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ABSTRACTS

Treatment of chronic discoid lupus erythematosus with
an oral gold compound (auranofin)

Dalziel K, Going G, Cartwright PH, Marks R, Beveridge
GW, Rowell NR. Br J Dermatol 1986;115:211-6

Oral auranofin, 0.3 mg twice daily, was used to treat twenty-three
patients with severe, long-standing discoid lupus erythematosus un-
responsive to conventional therapy. Nineteen patients showed clinical
improvement, and in four there was complete resolution of the le-
sions. There were no striking adverse reactions.

J. Graham Smith, Jr., M.D.

Inhibition of wound healing by antiseptics
Niedner R, Schopf E. Br J Dermatol 1986;115:41-4

Granulation tissue in wounds produced by incising dorsal skin of
guinea pigs treated with antiseptics was compared with that of control
animals. Brilliant green (0.5%) and chlorhexidine (0.5%) produced
highly significant inhibition of granulation tissue. Although chlora-
mine-T (10%), povidone-iodine (5.0%), and silver nitrate (1.0%)

produced some decrease in the thickness of granulation tissue, the
decrease was not statistically significant.
J. Graham Smith, Jr., M.D.

Oral spironolactone: an effective treatment for acne
vulgaris in women

Muhlemann MF, Carter GD, Cream JJ, Wise P. BrJ
Dermatol 1986;115:227-32

Treatment with oral spironolactone, 200 mg daily, was studied in
twenty-one women in a randomized, placebo-controlled, double-
blind crossover study for 3 months. Sprionolactone produced signif-
icant improvement as assessed by subjective benefit, number of in-
flamed lesions, and photographic evaluation. Sex hormone~binding
globulin was decreased, but there were no significant changes in
levels of plasma testosterone and derived free testosterone. Initial
plasma androgen levels were no higher in responders than in non-
responders, nor did oral contraceptive use appear to affect clinical
response.

J. Graham Smith, Jr., M.D,



