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Abstract. The activity of t/-hydroxyacyl-CoA dehydroge
nase (EC 1.1.1.35, HOADH) and glucose-6-phosphate de
hydrogenase (EC 1.1.1.49, 06PDH) was measured in dif
ferent epidermal layers in skin fr:im patients with psori
asis, neurodermatitis, lichen planus and pityriasis rosea 
and from healthy controls. The assays were performed 
on micro-dissectcd spccimens obtained from cryostat scc
tions according to Lowry's microtechniques. The basal 
epidermis displayed higher activities of HOADH than 
obtained in subcorneal epidermis. In psoriasis and neu
r:idermatitis, increased acti vities of HOADH were found 
in the non-involved sk.in when compared with healthy 
controls and a still higher enzymatic activity was en
countered in ihe psorialic lesion. HOA DH was decreased 
in the lesions of Jichen planus and no change in thc 
enzymatic activity was evident in pityriasis rosea. G6PDH 
was increased in various degrccs in all four lesions stud
ied. 

The activity of several enzymes is increased in 
the psoriatic epidermis (3, 10, 11, 14). This has 
been interpreted as a sign of augmented metabo

lism required to satisfy the enhanccd epidermal 
proliferation (2, 18, 19). So far, no conclusive 
evidence has appeared which relates such data to 
any metabolic defect of etiological importance. 
Thcse studies suggcst that the availability of en
ergy-rich compounds and metabolites necessary 
for synthesis should be characterized further in 
order to delineate the prerequisites for cellular 
renewal and maturation in psoriasis. Analyses of 
the epidcrmal oxygen consumption (8, I 3) and of 
the lipid metabolism (5, 22) infer that, besides 
glycolysis, other pathways, such as thc /3-oxida
tion of fatty acids, also provide substrates for 

1 p-hydroxyacyl-CoA debydrogenase, EC I. 1.1.35 
(HOADH), glucose-6-phosphate dehydrogenase, EC 
J.l.1.49 (G6PDH).

mitochondrial respiration. In the psoriatic lesion 
changes appear in fatty acids and in thei.r metabo
lism (7, 9, 17). No enzymes of the /3-oxidation of 
fatty acids have, however, been studied in relation 
to psoriasis; therefore, in the present study one of 
the enzymes in this cyclc, HOADH, was chosen. 
For comparison, an enzyme, G6PDH, involved 
in the oxidation of glucose was also analysed. In 
order to relate pathological differences to enzy

matic activities, neurodcrmatitis, lichen planus 

and pityriasis rosea were studied together with 
psoriasis. 

MATERIAL AND METHODS 

Punch biopsies were collected without anaesthesia from 
the extensor aspects of the forearm from patients with 
psoriasis, neurodcrmatitis and lichen planus. In patients 
with pityriasis rosea, biopsies werc also taken from the 
trunk. The material is summarized in Table l. 

The psoriatic patients had guttatc or nummular le
sions. Tbe neurodermatite lesions were of the hyper
trophic type described by Hyman & Erger (15). In pa
tients with lichen planus, the characteristic papular lesions 
were selected. Patients with pityriasis rosea had the mac
ular variant with lesions on the trunk. and 110 lesions of 
the forcarm. The histopathological pictures are summar
izcd in Fig. l and are in accordance with others ( I. 6. 
16, 20). 

None of the patients had been treated during tbc 
previous month. The patients believed themsclvcs to be 
healthy cxccpt for the skin disease and no concomitant 
disease was diagnosed. The controls consisted of healthy 
persons without any dermatological disorders. 

The biopsies were taken from the centre of a lesion 
and from the unaffected skin 40 mm away from the 
lesion. ln pityriasis rosea, biopsies were taken from a 
guLtalc lesion on the trunk and fron1 non ... involved skin 
40 mm away from the lcsion and also from unaffected 
skin on the forearm. The preparations were immediately 
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Table I. Composirion of the parienr material

Group 

Controls 
Psoriasis 

Neuro-
dcrmatitis 

Lichen 
planus 

Pityriasis 
rosea 

No. of 

Ages of 
patients 

Duration 
of illness 

patients Range (Mean) Range (Mean) 

14 23-51 (33) 
24 17-69 (31) 0.1-33 (8) years 

7 25-70 (55) 2-7 (4) years

8 19-70 (46) 1-16 (6) months

8 17-42 (28) 4-21 (11) days

fro,en in cold is::,pentane ( - 86°) and sto red at this 
tempcrature in a Oewar vessel for not more than 2 days. 

Subsequently, scclioning, dissection and weighing of the 
material were performcd as described earlier (14). The 
dissected material comprised tissue from the basal pan 
of tbe rete ridges and from the adjacent subcorncal 
germinal epithelium. Assays of HOADH and G6PDH 
activities were performcd as rccently described (12, 14) 
with the exception that the incubation timc for the 
HOADH was 30 min. The specimens weighed about 100 
ng and 75 ng for the two enzymes respectively. Student's 
I-tests were made 10 confirm differences between the 
means given. The experimental error was measured as 
coefficicnts ot variation. lt was 10% for HOADH and 
13% for G6PDH. 

RESULTS 
The enzymatic a::tivities of HOADH are summa
rized in Table Il. HOADH was highcr in the 

basal part of thc cpithelium (Fig. 2). The percen
tal de:;reasc of the enzymatic activity of HOADH 
in sub;orneal epithelium as compared with the 
basal epidermis was calculatcd. ln thc controls 
the de:reasc was 32 ± 4 % (mean and its standard 
error). In lhe non-involved and the affe:ted pso
riatic epidermis these figures werc 32 ± 5 and 
48 ± 3 % respe:tively. The diffcrence was statisti
cally probable (P < 0.02). ln neurodermatitis the 
corresponding values were 40 ± 7 and 51 ± 8 % . 

An increase of the activity of HOADH was 
noted both in the non-involved and in the affectcd 
psoriatic skin, which was evident in both layers 
when compared with controls (P < 0.02). The 
highcst activity was obtained in the basal epithe
lium from the psoriatic par-;h. In neurodermatitis 
a similar rise of HOADH was evident also in 
the non-involved skin (P<0.01), but in the neu
rodermatite lesion no furthcr incrcase occurred. 
In thc lcsion of lichen planus, HOADH was de
pressed (P < 0 .00 I), as shown in Fig. 2, but in the 
non-involved skin no diffcrcncc was displayed 
when compared with controls. ln pityriasis rosea 
no differences were seen between thc non-in
volved sites and the lesion. 

The enzymatic activities of G6PDH arc sum
marizcd in Table Il. In all disorders there was a'1 
increasc of G6PDH in affc:tcd skin, as shown 
in Fig. 3. The subcorneal epidermis displaycd 
mostly the higher activities when compared with 

NORMAL PSORIASIS 1./EURO
DERf'IATITIS 

UCHCN PLAM.)5 P/TYRIASIS 
ROSCA 

PARAKERATOSIS + -+

STR. GRANUL.OSUM 0 
ACANTHOSIS +-+ 

SPONGJOSIS 0 

VCSICLF:.S 0 
CXOCYTOS/S :t 
CLONGATION OF 

+ + THE: RCTC RIDGES 

PAP/LLOHATOSIS ++ 
VASCULARITY ++ 

PCRIVASCULAR 
/NrlLTRATC ± 
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Table ll. Activities of P-hydroxyacyl-CoA dehydrogenase (EC 1.1.1.35) and glucose-6-phosphate dehydrogenase 
(EC 1.1.1.49) in human epidermis. Values are expressed as moles of substra/e consumed per kg dry weight and 

hour (MKH) 

Non-involved epidermis Tnvolvcd epidermis 

Group Number 

HOADH 

Controls 8 

Psoriasis Il 

Neurodermatitis 7 
Lichen planus 8 

Pityriasis rosea 8 

8 
G6PDH 

Controls 6 
Psoriasis ]8 
Neurodermatitis 6 
Lichen plaous 8 

Pityriasis rosea 5 
5 

a Specimens taken from the trunk. 
b 12 patients. 

Subcorneal 

1.43± 0.12 
1.99±0,18 
2.05±0.18 
1.82±0.13 
1.76± 0.20 
2.11±0,21a 

0.65± 0.07b 

0.75±0,12 
0.76±0,05 
0.83±0.03 
0.78±0.07a 

Basal Subcorneal Basal 

2.11±0,14 
2.94±0.17 2.19±0.12 4.32± 0.33 
3.48±0.20 1.34± 0.17 3.09±0.48 
2.24± 0.22 0.52±0.10 1.16±0,13 
2.45±0.15 1.99 ±o.23a 2.22± 0.29a 

2.21±0,13a 

0.73± 0.03 
0.63±0.12 2.33 ± 0.1 sb 1.75± 0.14 
0.70±0.11 1.85± 0.21 1.44±0.31 
0.67±0.04 1.05±0,07 1.32± 0.10 
0.68±0,06 1.33±0.2l a 1.12±0.21" 
0.65±0.07a 

the corrcsponding basal epithelium. Only in the 

lesions of lichen planus was this difference re

versed (P < 0.05). 

In the normal skin the activity of HOADH is 
higher in the basal part of thc epidermis than in 

the subcorneal part. This is also true in varying 

degrees for all diseascs examined. The rcsults are 

in accord with thc electron microscopic findiogs 
of a decreasing number of mitochondria in kera

tinocytes as they movc from the basal laycr to

wards the subcorneal parts of the epidermis (4, 

23). In controls and non-involved psoriatic skin, 
the activity of HOADH decreased about 30% 

DISCUSSfON 

The assays of HOADH show that in the epider

mis one prerequisite cxists for enzymatic oxida

tion of fatty acids which could ultimatcly furnish 
substrates for mitochondrial energy production. 

MKH 

CONTll()L PSORIASIS NEURO� 

OER"ATITIS 
LICHEN 

PLANUS 

PITYRIASlS 

ROSEA 

A 8 A B C 0 A 8 C 0 A 8 C 0 A BC' l1A8' 

7 - 712802 

Fig. 2. Means of the act!Vlty of (J-hydroxy 
acyt-CoA dehydrogenase (moles/kg dry weight/ 
hour, MKH). The standard error is indicated 
on each bar. The letters al the bottom of 
lhe bars indicate subcorneal (A,A') and basal 
(B,B') epidermis taken from non-involved skin 
and subcorneal (C,C') and basal (D,D') epi
dermis taken from lesions. Primed leners refer 
to a biopsy site on the trunk, otherw.ise biopsies 

were collected from th� forearm. 

Acta Dermatovener (Stcckho/111) 51 



96 H. Hammar
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F,11. 3. Mean, of thc acll\ ity of gluco-c-6-
pho,phate dehydrogena,c. The cnnvention is the 
,amc as in Fig. 2. ln the control group the 
acti,it) in ,uhcorn:al epiderrni, \\:t, not meas
ured. 

B A B C D A B C 0 A B C D A B C' lf/(B' 

when the cells leave the basal part and reach the 
subcorneal layer. J n the psorialic lesion ,his re
duction was 50 °

0 . In the subcorneal parts of the 

parakeratotic psoriatic epithelium, Brody (4) notcd 

a chang�d mitochondrial morphology which 
might indicatc 1hat 1heir function is altcred. It is 

not possible at this point, however, to link the en
zymatic data to a specific histopathological pic
ture such a� parakeratosis or absence of the kera
tohyalin layer. One reason is that thc lcsions of 
ncurodermatitis and lichcn planus, which have Jif
ferenl histological characteristics (Fig. I), display 
a similar dc:rcase of HOADH as was shown in 
psoriasis. 

The normal-looking skin in the p ormtic pa

tient has been examincd for chemical or histolog

ical signs for indications of a "latent psoriasis". 

The c studies have bcen summarized b} Wohlrab 
& Gri.ineberg (21 ). The finding of an increascd 
enzymatic activity of HOADH in the unaffected 
skin in psoriasis and in neurodcrmatitb may sup

port the concepl that a chemi:al alteration pre
cedes clinical signs of thc discases. The pro:ess 

which leads lo the inereased activity of HOADH 

and the nature thereof needs further investiga
tions. 

The de::rcase in the enzymatic activity of 
HOADH in lichen planus is in agreemcnt with 

the view that the basal degeneration also limits 
the functional capacity of thc mitochondria. The 
damaged cells seem to utilize other metabolic 
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pathways, as indicatcd by the higher activitics of 

G6PDH in the basal epidermis. 
From the present data it seems valuablc 10 

study individual enzymes not only with regard to 

thc sitc from which a specimen is taken. but also 
with rcgard to similar clinical conditions. The ob

ject of such comparisons i to obtain a bcller 
undcrstanding of thc rclationship bctween bio
chemical alteration and a spccific histopatholog
ical pattern. 
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