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HLA-A I and B8, and in one of the studies (7) the 

AI, B8 hap)otype was represented in 8 out of 13 
cases with B8. In a study on 13 cases of drug-as­

sociated CAH, there was an increase in HLA-A I 

and B8 (4). In alcoholic cirrhosis an insignificant 
excess of HLA-88 has been reported (5). Other 

associations of HLA antigens have been found in 

other types of !iver disease. Typing of D-locus anti­

gens in chronic active !iver disease has shown a 

significant increase in DW3 (5) and this association 

may be of greater importance than the findings with­

in the A and B loci. As mentioned. we have not 
typed for D locus. Our studies nevertheless support 

the idea of a genetic predisposition for methotre­

xate-induced !iver cirrhosis and suggest a common 

factor for this multifactorial condition with the 

above-mentioned I iver disease. 
The finding of the AI and B8 should-just as with 

other predisposing factors-lead to extra caution in 

!iver control in a psoriatic undergoing methotrexate

treatment and, if found prior to treatment, be in­

cluded in the relative contra-indications to this

drug.
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Abstract. In accordance with a randomized double-blind 
experimental design, capsules of zinc sulfate, 440 mg total 
daily dose, and lactose placebo were administered orally 
to 10 normal Caucasian males for 3 weeks. Sebum secre­
tion rates and serum zinc levels were determined prior to 
and following treatment. There was a statistically signifi­
cant change in the before and after mean sebum secretion 
rates of the zinc group when compared with those of the 
placebo group (p <0.028). The results of this preliminary 
study indicate that supplemental zinc sulfate may reduce 
the quantity of skin-surface sebum. Further invesrigation 
is warranted. 
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The essential trace meta) zinc has been linked to 

numerous biological processes in man. It plays a 

role in at least twenty enzyme systems (7). helps to 

stabilize macromolecules and biological membranes 
and influences the phagocytic activity of macro­

phages (3). 

There are conflicting reports in the literature re­

garding the value of oral zinc therapy in acne vul­

garis. A recent report concluded that zinc "has no 
early clinical effect on male patients with moderate 

acne". (6) In contrast. Michaelsson et al. (5) and 

Hillström et al. (4) suggest that acne improves sig­
nificantly following zinc sulfate therapy. lnterest­
ingly, Michaelsson noted that the skin of some pa­

tients who received zinc sulfate became dryer and 
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Table I. !11dil'id11al seb111n secretion rmes /mg/10 cm2/3 h) and serum zinc le1·els I µ,�/111/) before and 

a.fier lreatment

Before After 

Serum zinc Serum zine 
leve) Group Subject no. I st 2nd 3rd level 

Placebo I 2.50 2.78 2.76 0.58 
2 3.21 2. 19 2.2.5 1.40 
3 1.71 2.39 2.90 0.50 
4 3.46 2.47 3.49 0.61 
5 2.36 1.47 1.67 0.50 

Zinc 6 2.56 2.11 2.19 0.35 
7 3.30 3.89 3.18 0.28 
8 3.18 1.74 3.91 0.45 
9 2.43 2.23 1.81 0.52 

10 1.75 2.05 2.47 0.61 

less oily. This was confirmed by physical examina­

tion. 

Their observation prompted us to postulate that 

oral zinc sulfate (Orazinc-Mericon} would decrease 
skin-surface sebum. The following is a report of a 

double-blind study designed to determine if sup­

plemental oral zinc sulfate (Orazinc-Mericon) de­

creases the rate of sebum secretion. 

SUBJECTS AND METHODS 

Ten healthy Caucasian male subjects ranging in age from 
27 to 34 years (mean 29.5) were accepted into this study 
with their informed consenl. All 10 were free of facial 
acne, seborrhea, and seborrheic dermatitis. No topical 
medicament, cetracycline, or any other antibiotic had been 
used during the previous 3 months. The study was con­
ducted during April through June 1978. 

Treatment with zinc or placebo was administered in 
accordance with a randomized double-blind experimental 
design. Zinc sulfate (Orazinc-Mericon} was given to 5 
subjects as capsules of 220 mg ZnSO, • 7H20 (=50 mg 
Zn2+ ). ldentically appearing lactose capsules were given 
as placebo to the remaining 5 subjects. Each subject was 
instructed to ingest one capsule cwice daily immediately 
after a meal for a period of 3 weeks. Encouragement was 
given to each subject throughout the study to ensure com­
pliance. No other treatment was permitted during the trial. 

The subjects were instructed to continue taking the cap­
sules until all determinations of sebum secretion were 
completed. The sebum secretion rate of each subject was 
measured on alternate days prior to and following the 
treatment period. using the method of Strauss & Pochi (8). 
This technique is based on the principle of absorbing 
sebum onto thin cigarette papers as soon as it reaches 
the skin surface. Each subject's forehead was wiped 
thoroughly with dry gauze and a 6.45 cm2 ( I inch2) area 
was demarcated by adhesivc tape. Four ether-washed 
cigarette papers were mounted over the defined area, 
covered by gauze squares and held in place by a one-inch 
wide rubber tourniquet. The papers were left in place for 

l st 2nd 2rd 

2.90 3.09 2.30 0.54 
2..36 2..02 3.01 0.48 
3.33 2.85 2.56 0.69 
3.35 3.01 3.61 0.26 
1.50 2.70 3.07 0.70 

2.51 1.99 2.36 1.17 
4.05 3.40 3.89 0 47 
2.30 2.47 2.84 I .50 
1.58 1.46 2.14 0.69 
1.92 1.38 1.80 0.79 

15 min and then discarded. This was repeated once to 
insure uniform preparation. Another set of similarly pre­
pared papers were applied and left in place for 3 hours. 
Following the 3-hour test period, the portion of papers 
containing the sebum was placed into 20 cc of anhydrous 
ethyl ether in a desiccated. pre-weighed aluminium vessel 
and successive washings using aliquots of 10, 10, and 20 cc 
of anhydrous ethyl ether were performed. After evapora­
tion of the ether. the vessel c.ontaining the sebum was 
desiccated for 24 hours and weighed using a Mettler fine 
analytical balance. 

The resulting data were analysed and tesled for signifi­
cance using the method of analysis of variance. 

Serum zinc levels were determined in each subject be­
fore and after treatment. Care was taken to minimize 
specimen contamination. The zinc analyses were per­
formed by Trace Analysis Laboratory, San Diego. Ca., 
using X-ray fluorescence. 

RESULTS 

The experimental design is outlined in Table I, 

which also contains the individual replicate serum 

Table 11. S11m111ary and statistical a11alvsis of t!te 
group mean seb11111 secretion rates (mg/10 cm2/3 h) 
and group 111ea11 semm :inc levels (µ,g/ml) 

The change in the Before-After sebum secretion rates of 
the zinc group is significantly different from that change in 
the placebo group. P<0.028. F-Test for analysis of var­
iance 

Before After 

Sebum Serum Sebum Serum 
excretion zinc excretion zinc 

Group rate leve! rate leve) 

Placebo 2.51 0.72 2.78 0.53 
Zinc 2.59 0.44 2.40 0.91 
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secretion rates and serum zinc levels prior to and 

following treatment. 

Table I I summarizes the re!.ults of the group 
mean sebum secretion rates and serum zinc levels 

in order to facilitate comparison. Prior to treatment, 
the zinc group mean sebum secretion rate was 2.59 
mg/10 cm2/3 h. while the group mean serum zinc 

leve) wa!. 0.44 µg/ml. Following 7inc supplementa­

tion, the group mean sebum secretion rate fel) to 

2.40 mg/10 cm2/3 h, while the group mean serum 

zinc level rose to 0.91 µ.g/ml. The pre-treatment 

placebo group mean sebum secretion rate was 2.51 

mg/10 cm'/3 h. with a group mean serum zinc level 
of 0. 72 µg/ml. Following placebo, the group mean 
sebum secretion rate was 2.78 mg/10 cm2/3 h and 

the group mean serum zinc level was 0.53 µg/ml. 

The change in the before and after treatment 
mean sebum secretion rates of the zinc group is 
significantly dif

f
erent from the before and after 

change in the mean sebum secretion rates of the 

placebo group (p<0.028"). This corresponds 10 a 

significant increase in the mean serum zinc level of 

the zinc group in comparison with that of the con­
trol group (p<0.024*). 

Side efTects were minimal and limited to the zinc 

group. Thrce of the 5 subjects who received zinc 
complained of mild nausea which subsided within 

30 min of ingestion of the capsulcs. 

DISCUSSION 

The present study is. 10 our knowledge. the first 

attempt 10 assess the effect of supplemental zinc 

sulfate on the sebum secretion rate in normal indi­

viduals. Although the authors of a 1973 investiga­
tion (I) concluded that zinc does not affect sebum 

excretion. they studied only patients with acne. 
Furthermore, they did not perform a double-blind 

comparison; rather. all 8 patients received zinc and 
each served as his own control. Our study. eons i st­
ing of a double-blind design utilizing a placebo con­

trol, suggests that zinc causes a significant diminu­
tion in the sebum secretion rate in normal. pre­

climacteric males. 
The rationale behind this undertaking was two­

fold. As previously mentioned. some of Michaels­
son's patients who received zinc sulfate for a pe­
riod of scveral weeks noticed that their skin was 

less oily than before zinc supplementation. This 

was verified clinically. Despite conflicting repons 
regarding the efficacy of zinc sulface. therapy in 
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acne, the possibility that zinc is an effective agent 
in acne still exists. lf this is so. then perhaps the 
improvement in acne is due to the rectifying of a 
.. 

disturbed zinc-dependent enzyme systern of an­

drogen synthesis 
.
. (5) within the sebaceous gland. 

The dry skin could likewise be accounted for on the 
basis of enhanced androgen metabolism by a zinc­

dependent hydroxysteroid dehydrogenase which 

has been localized ro the junction of the secretory 

duct and the pilosebaceous follicle (2). 
The resultant data indicate that there is an in­

verse relationship between the group mean serum 
zinc level and the group mean sebum secretion rate. 
i.e. the decrease in the zinc group mean sebum

secretion rate was associated with an incrcase in the
group mean serum zinc level. Similarly. the de­

crease in the placebo group mean serum zinc level
was coupled with an increment in the group mean
sebum secrction rate. The inverse relationship be­

tween the seburn secretion rate and the serum zinc

level may be attributed to zinc supplementation in

the zinc group and nutritional variation of the

placebo group.

The results of this study should not be mis­
construed. That zinc is an efficacious therapeutic 

agent for the treatment of acne has yet to be conclu­

sively demonstrated. Our preliminary investigation 

dernonstrates that supplemental zinc sulfate may 
reduce the output of skin-surface sebum as meas­
ured in terms of the sebum secretion rate. The 
concept that oral zinc supplementation diminishes 
the sebum secrction rate isa distinct possibility that 

warrants further investigation ernploying a larger 

sample size.
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Abstract. Irritation and staining by dithranol and some 
I0-meso-substituted acyl analogues was studied with the 
chambe.r-1esting technique in a series of 50 pso1iasis pa­
tients. The test concentrations for dithranol, 10-acetyl­
dithranol, I0-propionyldithranol and I0-butyryldithranol 
were 0.05 and 0.5%. for I0-valeryldithranol 5% and for 
I0-myristoyldithranol 10%. As a rule. with increasing 
length of the carbon chain of the I 0-acyl substituent (from 
2 C to 14C) the staining and irritative properties of the 
molecu le decreased. 

Key words: Psoriasis; Dithranol: Anthralin: I0-Acyl­
l .8-dihydroxy-9-anthrones; Delayed skin irri­
tation; Staining of the skin; Chamber test 

In a previous paper (3), skin irritation 1• 2 and stain­

ing caused by dithranol and some related anthrones 
was studied by applying the chamber-testing tech­

nique of Pirilä (4). In order to reduce the staining 

and the irritation either one or both of the hydrogen 
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Table 1. Stai11i11g (S) and erythema (Er) by 24-hour 
expowre of0.05 % dithranol (D), /0-ncety/dithrannl 

(2 C). /0-propionyldithranol (J C) and 10-butyryl­

ditlmmol (4 C) in 50 psoriasis patients 

Grading 0-3 

s Er D 2C 3C 4C 

0 0 16 44 
0 I 3 19 26 6 
0 2 23 27 8 
I I I 
I 2 23 4 

Total so 50 50 50 

atoms of the reactive methylene group at the 10-

meso-position of dithranol was replaced. When 

both hydrogen atoms were replaced to form 10,10'­

bis (formylethyl) dithranol, the new molecule had 

lost not only the irritative and staining properties of 

dithranol but also the antipsoriatic activity of the 

parent compound (cf. 6). When only one of the two 

hydrogen atoms was replaced with an acetyl group 

to form I0-acetyldithranoL the new molecule re­

tained most of the prope11ies of dithranol. 

In this paper, it is shown that with increasing 

length of the carbon chain of the 10-acyl substituent 
the staining and even the irritative activities of the 

molecule decrease. 

MA TERJALS AND METHODS 

An unselected series of hospitalized psoriasis patients was 
tcsted. The test compounds dithranol (D), I0-acetyl­
dithranol (2 C), 10-propionyldithranol (3 C), 10-butyryl­
dithranol (4 C), 10-valeryldithranol (5 C) and 10-
myristoyldithranol (14C) were pure samples synthesized' 
by Erkki Honkanen. Ph.D. and Aino Pippuri. MSci (Orion 
Pharmaceutical Co., Helsinki. Finland). The proper con­
centrations of the test compounds were screened by test­
ing on the back skin of the author. The concentrations 
selected were 0.05% and 0.5 % for D. 2 C, 3 C and 4C. For 
5 C and 14 C the concentrations were 5 % and I O %. re­
spectively. The chamber-test method was applied as de­
scribed (3). The diameter of the erythema. ederna and 
brownish stain was measured and the visual intensity 
estimated using a scale graduated from O to 3. When stain­
ing hampered the estimation of erythema. contact 
thermography was used. 

' l rritation is defined as non-immunologic local inflam­
matory reaction of the �kin, characterized by erythema, 
ederna or corrosion, following topical application of a 
chemical substance (cf. 2). 
2 Patents pending.
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