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Vitamin A and E Blood Levels in Erythrodermic and Pustular Psoriasis

Associated with Chronic Alcoholism
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Vitamin A and E blood levels were determined, using a high-
performance liquid chromatographic method, in 7 patients with
erythrodermic psoriasis or psoriatic acral pustulosis associated
or not associated with chronic alcoholism, during and after the
acute episode. These vitamins were also studied in 5 patients
with psoriasis vulgaris involving more than 80% of the surface
body area and associated with chronic alcohol intake and in 17
patients with psoriasis vulgaris involving more than 50% of the
skin but without chronic alcoholism. Vitamin A blood levels
were reduced in all the patients in the group “erythrodermic
psoriasis/psoriatic acral pustulosis™, while vitamin E blood lev-
els were below the normal range during the acute psoriatic
episode only in the 5 patients having a history of chronic alcohol
intake in this group. In the other groups - psoriasis vulgaris
with chronic alcoholism and psoriasis vulgaris without heavy
alcohol consumption - vitamin A and E blood levels were not
reduced. The implication of vitamin E in psoriasis, probably by
its antioxidant activity, and its relationship with selenium are
discussed. We suggest that attention should be paid to the
vitamin A deficiency in erythrodermic or pustular psoriasis and
to the vitamin E deficiency when these inflammatory diseases
are associated with chronic alcoholism. Key words: free radicals;
lipid peroxides; selenium; antioxidants.
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Studies of vitamin A blood levels in psoriasis show conflicting
results (1-4). Hoffmann et al. (1), comparing psoriatic and
healthy women, reported an increase of plasma vitamin A in the
psoriatic group, but the difference between the means was at the
border of statistical significance. Mier & Van den Hurk (2) and
Safavi (5) did not observe a statistically significant differerce
between patients with psoriasis vulgaris and normal contrcls.
Recently, Majewski et al. (4) reported a correlation between the
decrease of vitamin A blood levels in psoriasis and the severity
of the disease.

Another liposoluble vitamin, vitamin E. has been studied in
psoriasis; Jain et al. (6) demonstrated a diminution of vitamin E
blood level correlated with the perentage of surface area in-
volved,

We determined the vitamin A and E status during and after
erythrodermic or pustular psoriasis episodes and compared these
values with those found in psoriasis vulgaris associated or not
associated with chronic alcoholism.
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MATERIALS AND METHODS

Patients

Erythrodermic pustular psoriasis group (PE). Seven psoriatic patients
(4 males and 3 females, 52.2+10.8 years) with acropustulosis (2 pa-
tients), erythrodermic psoriasis (3 patients and generalized pustular
psoriasis (2 patients) were studied. The length of time since the onset of
psoriasis was 22+ 7.8 years in this group. After their admission to the
hospital 5 patients were treated with etretinate and psoralen plus Ultra-
violet A (PUVA), and the 2 patients with acropustulosis were treated
with oral etretinate. Among the 7 patients of the PE group, 5 had a
history of chronic alcoholism.

Psoriasis vulgaris/alcoholics group (PVA). Five patients (2 males, 3
females, 43.8 6.2 years of age) with psoriasis vulgaris involving more
than 80% of the body surface and with a history of heavy alcohol intake
were also studied. The duration of the disease since its onset was
10+ 8.7 vears.

Psoriasis vulgaris group (PV). Seventeen patients (9 males and 8§
females, 49.5+ 16.5 years) with psoriasis vulgaris involving more than
50% of the skin but without a history of heavy alcohol consumption
were studied. The length of time since the onset of the disease was
24.5+17.7 years.

Blood collection

Fasting venous blood samples were collected in Vacutainer® tubes,
light-protected. After centrifugation. the serum was kept at —20°C until
analysis. Blood collections were obtained within 2 days following
hospital admission and before treatment. A second blood collection was
made after the total clearing of lesions in the PE group.

Vitamin A and E analvsis

The extraction was performed according to the modified method de-
scribed by MacCrehan & Shénberger (7). But during the extraction
steps, no antioxidant was added, since this procedure seems unneces-
sary (8). To 250 pl of serum, 25 wl of tocol solution as an internal
standard and 1 ml ethanol were added and vortex-mixed. Two ml
hexane were added to the supernatant. The solution was shaken for 1
min and 1.5 ml of it evaporated under dry nitrogen. The residue was
dissolved in 100 pl of ethanol/dichloromethane (4:1, viv), and 50 pl
were injected into the chromatograph and analysed with high-perform-
ance liquid chromatography (HPCL) (Kontron Instruments, Switzer-
land) with two model 420 pumps. a model 400 autosampler, a model
430 variable wavelength monitor and a model 450 data system. Guard-
column: 2.3 ¢emx0.39 cm LD., packed with bondapack Cl8/corasil
(35-50 pm, Waters). The stationary phase was a reverse phase C18
Bondapak column (10 pm, 15 em x (.39 cm 1.D., Waters). Two solvents
were used as the mobile phase: solvent A: water/acetonitrile/methanol
(30:50:20. v:viv): solvent B: acetonitrile/methanol/ethanol/dichloro-
methane (10:10:50:30, viviviv),

Elution was performed at lml/min flow rate as follows: 10% solvent
B: isocratic elution for 1.5 min, from 10% B to 50% B until 2.5 min,
from 50% B to 95% B until 12.5 min, 95% B was maintained for 1 min,
from 95% B to 10% B until 14.5 min, and 10% B was maintained until
20 min.

The detection wavelengths and retention times were to retinol; 325
nm; 5.8 min, tocol: 292 nm; 8.1 min, a-tocopherol: 292 nm; 9.4 min, -
carotene: 452 nm: 12.7 min.
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Table L. Vitamin A and E blood levels in erythrodermic/pustular
psoriasis group during and after the acute episode

Vitamin A (wmoles/l)  Vitamin E (pmoles/1)

Mean +SD Mean+SD
During acute episode 1.09+0.42 15.19+ 9.03
After acute episode  1.80+0.87 2242+12.82
p value <0.013* <0.005%

* Significance of difference between vitamin A and E values during and
after the acute episode

Standard solutions of retinol, a-tocopherol and B-carotene were pur-
chased from SIGMA (St Louis, MO). and the standard solution of tocol
was a generous gift from Hoffman-La Roche (Basel, Switzerland). The
concentrations of the standard solutions were determined using the
specific absorbance of each compound: A'%.: retinol: 1780 at 325 nm:
a-tocopherol: 75.8 at 292 nm: B-carotene: 2620 at 452 nm.

The steps used in the serum extraction were also applied to the
standard solutions.

Statistical analysis

The comparison between vitamin A and E blood levels in the PE group,
during and after the acute episode, was performed using the two-tailed
Student’s ¢-test for paired data. To compare the vitamin A and E blood
levels between the PE, PV and PVA group, the two-tailed Student’s
t-test for unpaired data was used.

RESULTS

Table I summarizes the vitamin A and E blood levels in the PE
group during and after the acute episode. Statistical analysis
showed significant changes in these values. During the erythro-
dermic episode, and in almost alle the PE group patients, vita-
min A blood levels reached values below the normal range
(N =1.35-2.88 pmoles/l). These values increased significantly
when the acute episode resolved.

The same trend was seen in the vitamin E blood levels, which
were below the normal range (N = 11.36-35.10 pwmoles/1) in 4 of
the 5 alcoholic patients of the PE group but within the normal
range in the 2 patients without history of chronic alcohol intake.
When the acute episode resolved in the PE group, the vitamin E
blood levels increased significantly. Table II presents the com-
parison of vitamin A and E blood levels determined during the
acute episode in the PE group with those found in the PVA and
PV groups. It shows a clear decrease of both vitamin A and E
blood levels in the former group. Vitamin A was significantly
(p <0.004) lower than in the PVA group, even though more than
80% of the total body surface was involved in this group.

Vitamin E in the erythrodermic group was also significantly
(p<0.013) lower than in the PVA group.

No significant differences were found between the vitamin A
and E blood levels after the acute episode in the PE group and
the vitamin A and E blood levels in the PVA group. When
compared to the PV group (without chronic alcohol intake), the
PE group showed significantly lower vitamin A (p <0.001) and
vitamin E (p<0.001) blood concentrations during the acute
episode. Even after this episode, vitamin A (p<0.008) and
vitamin E (p <0.025) remained significantly lower than in the
PV group.

Although the mean value of vitamin A in the PVA group
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(2.77+1.08 pmoles/l) was higher than the value in the PV
group (2.64 £0.54) wmoles/1), it was not significantly different
from the vitamin A in the PE group after the acute episode,
whereas the vitamin A in the PV group was significantly dif-
ferent (p <0.008). This is due to the high variance found in the
vitamin A values in PVA and PE groups, probably related to the
small size of these two groups.

No statistically significant differences were found in the vita-
min A and E blood levels between the PVA and PV groups.

In the PE group, the 5 patients with a history of chronic
alcoholism showed lower vitamin A and E levels, ranging from
0.55 to 1.47 wmoles/ for vitamin A (N=1.35-2.88 pmoles/l)
and from 6.76 to 13.84 pmoles/21 (N=11.36-35.10) for vita-
min E, than the 2 remaining patients with acropustulosis and
erythrodermic psoriasis but without chronic alcohol consump-
tion. In these 2 patients, the vitamin E blood levels during the
acute episode were within the normal range: 28.30 and 27.69
pmoles/l, respectively. When the acute episode resolved, these
values increased and ranged between 37.25 and 38.28 pmoles/I
in the first patient and between 42.88 and 45.08 pmoles/l in the
second. While the vitamin A blood levels were in the low
normal range in the first patient — 1.39 pmoles/l — and below the
normal range in the second patient — 1.25 pmoles/l — during the
acute episode, they increased and reached normal values when
the episode resolved: between 2.06 and 2.53 pwmoles/1 in the first
patient and between 1.56 and 2.89 pmoles/l in the second
patient.

DISCUSSION

Few studies report changes in vitamin A and E blood levels in
psoriasis (1-6). The mechanism of these changes remains hypo-
thetical. Majewski et al. (4) concluded that the hypovitaminosis
A reflects the inflammatory process of the disease and might be
one of the factors contributing to the disease process.

Our study clearly showed, in concordance with other studies
(3.4), that during the acute episode of erythrodermic or pustular
psoriasis, vitamin A blood levels decrease below the normal
range. When the acute episode resolved, the vitamin A blood
levels increased. However, a tendency to low vitamin A values
after the acute episode remained when compared to the vitamin

Table IL. Vitamin A and E blood levels in erythrodermic/pustular
psoriasis group (PE), psoriasis vulgaris/alcoholics group (PVA)
and psoriasis vulgaris group (PV)

Vitamin A Vitamin E
Mean +SD p value Mean + SD p value
(moles/1) (pmoles/1)
PE group 1.09+£0.42 15.19+ 9.03
(n=7)
PVA group  2.77x1.08 <0.004* 3144+ 961 <0.013*
(n=3)
PV group 2.64+0.54 <0.001*  34.61+10.65 <0.001%*

(n=17)

* Statistical significance of difference versus the PE group
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A levels in PV and PVA groups. Although we cannot be cer:ain,
this tendency could be explained by the fact that vitamin A is
bound to retinol binding protein (RBP), an acute-phase protein.
In our study, the blood vitamin A was again investigatged in the
PE group only 1 to 2 weeks after the acute episode. This interval
is probably not sufficient for RBP to return to the normal level.
Unfortunately, RBP was not investigated in our study.

In the alcoholic patients with pustular or erythrodermic pso-
riasis, vitamin E blood levels during the acute episode (6.76—
13.84 pmoles/1) were below normal values or in the low normal
range and increased to reach normal values when the cond:tion
improved. Nevertheless, in the same PE group, the vitamin E
blood leves remained within the normal range in the two non-
alcoholic patients with acropustulosis and erythrodermic psoria-
sis but increased significantly when the condition improved. The
fact that the vitamin A and E blood levels are lower in the PE
group than in the PVA group with more than 80% of the body
area involved suggests that the vitamin A and E status is prob-
ably related to the type of psoriasis in addition to the role of the
percentage of body involvement.

Modifications of vitamin E psoriasis could be explained by its
major role as antioxidant. In psoriasis, important lipid changes
have been demonstrated: arachidonic acid, a polyunsaturated
fatty acid, is increased in psoriatic epidermis (9, 10). Arachi-
donic acid is a target for free radicals (10), which are generated
by polymorphonuclear cells (PMN). Sera from patients with
psoriasis activate PMN (11, 12), which are a major cellular
infiltrate of psoriatic skin. Release of free radicals generated by
PMN into the extracellular space will result in an attack on
organic molecules and in particular the polyunsaturated fatty
acids, moieties of membrane phospholipids. This reaction will
produce lipid peroxyl radicals (13), toxic components which
will generate a chain reaction unless a peroxyl radical-trapping
agent like vitamin E is present in the vicinity. Vitamin E is a
major lipid-soluble chain-breaking antioxidant in plasma (14).

The increase of free radicals (15) and lipid peroxidation (16)
in alcoholics might explain the reduced vitamin E blood concen-
trations found in alcoholic patients even without liver disease
(17, 18).

Selenium is a widely studied antioxidant in dermatology. Its
relationship with vitamin E has been investigated. Haekstra (19)
hypothesized that vitamin E prevents the formation of hydro-
peroxides, while glutathione peroxidase, which is the major
enzyme containing selenium, metabolizes them whenever they
form.

However, the relationship between vitamin E and selenium is
complex. The antioxidant role of glutathione peroxidase has
been questioned, and new antioxidant selenium-dependent pro-
teins have been identified and are now under investigation (20).
The level of glutathione peroxidase in blood is considered as a
sensitive index of its selenium content in man. In fibroblasts, in
vitro, glutathione peroxidase is protected by vitamin E supple-
mentation (21). The mechanism was attributed to the powerful
antioxidant effects of vitamin E, which is preferentially
oxidized, thus sparing the glutathione peroxidase.

However, no relationship between vitamin E and glutathione
peroxidase was detected in hepatocytes (22), where the enzyme
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is considered as at storage form of selenium in addition to its
enzymatic function.

Studies of the relationship between selenium and vitamin E in
psoriasis and other dermatoses have produced conflicting re-
sults. Juhlin et al. (23) reported a glutathione peroxidase defi-
ciency in psoriatic patients and noticed encouraging clinical
responses after vitamin E and selenium supplementation.

Another therapeutic study examining the effect of selenium
and vitamin E supplementation on psoriasis, demonstrated a
lack of significant clinical improvement of the disease (24).
These clinical results might be explained by the normal vitamin
E levels in the patients investigated.

In our study. the 5 patients with erythrodermic or pustular
psoriasis associated with chronic alcoholism had very low vita-
min E blood levels, leading to values below the normal range
during the acute episode. These findings, associated with the
fact that the 2 patients with erythrodermic psoriasis and acropus-
tulosis but without 9 history of heavy alcohol intake had normal
vitamin E blood levels during the acute episode, and the fact that
in the PVA group, vitamin E blood concentrations were within
the normal range, raise the hypothesis that two associated condi-
tions (chronic alcoholism and erythrodermic or pustular psoria-
sis) are needed to induce a vitamin E deficiency during the acute
phase of the psoriatic disease. We suspect that in this particular
group of patients, vitamin E supplementation during the acute
episode might be utilized in association with a classical therapy
to examine the beneficial effect of such supplementation.
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