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Abstract. Adenosine tri- and diphosphate (ATP, ADP) 
were measured in the subcorneal and basal layers of epi­
dermis from patients with psoriasis, neurodermatitis and 
lichen planus and from healthy controls. In the controls 
the ATP comenl in the basal layers was 11.3 mmoles/ 
k.g dry weight and decreasetl 10 9.8 mmoles/kg in the 
subcorneal layers. The ADP content varicd bctwcen I
and 2 mmoles/kg. The ATP levels in thc controls de­
creased 38 % af ter a 30-min period of anoxia with nitrogen 
as gas pbase. In non-involved skin in patients with the 
various disea$eS, the adenylate levels were similar to those 
of the controls. In the psoriatic lesion the ATP content
was increased 33 % in subcorneal and 17 % in basat epi­
dermis. In neurodermalitis and Jichen planus there was 
no difference in the ATP content between affected and 
non-involvcd skin. The cffect o( anoxia on epidermal
adenylates in psoriasis and neurodermatitis was similar 
lo that found in the controls but in lichen planus it was
scarccly discernible. Using tetrachlorsalicylanilide as a
marker, the epidermal replaccmcnt ratc was found to be 
increased about 2-fold in the non-involved and 7-fold in 
the involved psoriatic skin as compared with the control
rate. In 2 patients with lichen planus the rate was about
4 times the comrol rate when measured in lesions but
was not increased in non-involved skin. Neither this rate
nor ihe relative epidermal height showed any correlation
wilh ATP and ADP levels, irrespec1ive of tbe lesion 
studied. 

Reports on energy metabolism in the epidermis 

have mostly referred to the enzymatic prerequi­

sites for glycolysis and the citric acid cycle or 

studies on respiration (5, 7, 11, 12, 13, 20, 25). 

In the psoriatic lesion these investigations indicate 

a high energy production in epidermal cells as 
evidenced by enhanced activities of many enzymes 

and by increased respiration. The contents of some 

high-energy compounds have also been measured 

in skin sections by Halprin & Ohkawara, who 

found a 26 % increase of ATP1 in the psoriatic 

lesion (7). In order to determine whether the ATP 

content varied with respect to the different layers 

of the epidermis, microdissection of defined cel­
lular layers was undertaken as described previ­

ously (8). By this procedure ATP and ADP were 
measured in psoriasis, neurodermatitis and licben 

planus. The effect of prolonged anoxia on the 

content of adenine nucleotides was also studied 

as a measure of the metabolic requirements for 

high-energy compounds in the epidermis. In a 
group of patients with psoriasis and lichen planus, 
the rate of epidermal replacement was studied 

and compared with control skin and related to 
the content of adenine nucleotides. 

MATERIAL AND METHODS 

Punch biopsies were collected without anaesthesia from 
patients with psoriasis, neurodermatilis, lichcn planus and 
from healthy controls. The number of patients in the 
different groups and the length of illness are summarized 
in Table I. The lesions were guttate or papular and thc 
criteria for their diagnosis were the snme as described 
earlier (9). The biopsies were taken from thc cxteosor 
region of the forearm, one from the centre of a lesion 
and another from unaffected skin 40 mm away from 
the lesion. None of the patients bad been treated <luring 
the month previous to tbe biopsy and, exccpt for thc 
present disease, they considered themselves healthy. 

The biopsy material was immediatcly frozcn in cold 
isopentane (- 86 ° C) and kept dry at this Lemperature in 
a Dewar vessel unlil sectioned. In those patients whose 
materiaJ was uscd for the anoxia study, tv,.ro biopsies 

were taken for the assays of ATP; one was frozen within 
I O sec af ter thc biopsy and the olher af ter 2, 4, 15 or 

' For abbreviations, see legend to Table Il. 
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Table I. Composition oj the material oj patients 

Relative epidermal heigh1 was measured as the raiio of 1he heighl of the subcorneal cpithelium in an epidermal papilla to thal 
over the adjacent corial papilla. Means and S.E.M. are given 

Duralion of 
Agc of patients illncss 

Group No. Range Mean Range 

Controls 17 18-33 24 
Psoriasis 12 16-50 31 0.5-35 
Neurodern1atitis 4 54-71 63 3-12
Lichen planus 7 18-51 36 0.5-12

30 min. During this interval tbe biopsies were kept in 
0.9% saline at 22°C and gasscd witb pure nitrogen in a 
Warburg vessel. Most of thc material was incubated for 
2 to 4 min or for 30 min. The sectioning was performed 
within 2 days and the further trealmenl of tbe material 
such as dissection and wciglting was done as described 
carlicr (8, 12). The dissected material consistcd of tissue 
from the basal part of the rete ridges and from the adja­
cent subcorneal epithelium. 

Assay co11ditio11s. ATP was extracted in 0.02 M NaOH 
and measured by the Juciferase method modified accord­
ing lo Wettermark et al. (19, 24, 26). The details of the 
procedure arc given in Table II. ADP was mcasured af. 
ter conversion of ADP to ATP by phosphoenolpyruvate 

Table II. Conditions for the assays 

Prelreatment 

Substance 

Epidermal height 

Mean Non-involved lnvolved 

2.17±0.15 
14 years 1.93±0.16 4.20±0.59 

7 years 1.67±0.03 3.10±0.30 
5 months 1.80± 0.08 2.13±0.15 

and pyruvate kinase (see Table 11). In the instmment 
used, a JO µI sample of 80 nM ATP gave a signal-10-noise 
ratio of 20: I. Extrncts of cpidermal material weigbing 
abolll 200 ng gave this concentration of ATP. The scnsi­
tivity of the system permitted assays of samples weighing 
as liule as 20 ng, but ordinarily about 7 to 15 times a::1 
much was used. Bolh ATP and ADP were run as stand­
ards together with appropriale blanks. The ATP stand­
ards were found t0 decrease 8 % per hour du ring an 
assay, and its standard deviation was 8 % . ATP standard� 
were therefore interposed bcfore, belween and after meas­
urements of the triplicates of epidermal materials in order 
to counteracl this error. The e-0efficient of variation ob­

tained from measurements on such lriplicates was 18 % . 

Volume Tempcra- Time of in-
measured Buffer Substrate Other additives (1,I) ture (°C) cubation{ min) 

ATP 

ADP 

ATP 

ADP 

37 mM Tris-
(hydroxymethyl)-
aminornethanea 

pH 7.2 

Assay system 

Buffer 

3.7 mM EDTAa 

pH 9.8 

37 mM Tris­
(hydroxymethyl)­
aminomethane 
pH 7.2 

0.02 M NaOH 

2.1 mM Phospho- l4 mM KCI 
enolpyruvatc0 19 rnM MgCl

2 

I.I U/ml PKb 

Additives for measure­
ment of product 

10 mg/ml firefly extract, FLE 50a 

5.4 mg/ml Apyrase" 
0.02 M MgSO, 
0.05 M K,HAsO,-KH2AsO, 
pH 7.4 

as given for ATP 

7.61 60 

26.4 22 

Aliquot Final 
volume (µI) volume (ml) 

10 0.5 

10 0.5 

15 

90-120 

ATP 
measured 
by 

Luciferase 
induced flash 

Luciferasc 

induced flash 

ADP = Adenosine 5'-diphosphate, AK = Adenylate kinase, EC 2.7.4.3, ATP= Adenosine 5'-1riphosphate, EDTA = Ethylene­
diamine tetraacetic acid, PK= Pyruvate kinase, EC 2.7.1.40 
" Sigma Chemical Co, St. Louis, USA. 
0 Boehringer Mannhcim GmbH, Germany. 
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Table JTI. ATP co111e111 in human epidermis 

ATP, A DP and replacemem rare in epidermis 253 

Valucs are expressed as mmolcs per kg dry weight. Means and S.E. M. are given 

Non-mvohcd epidermis ln�olved epidermis 

Group No. Subcorneal Basal Subcorneal Basal 

Controls 17 9.8 .t 0,5 11.3 0.4 
Psoriasis 12 9.1 ±0.8 11.H0.6 12.1 i 0.6 13.1 _t0.4 
Neurodermamis 4 10.9::: 1.7 10.7+2.0 11.6::::2.1 12.3:r 1.4 
Lichen planus 7 9.7:!_0.7 10.9-tl.3 10.2+ 1.0 10.4+ 1.4 

Anoxia maintained al 22 in 0.9 •0 salinc and nitrogen atmosphere for periods indicatcd 

Controls, 2-1 S min 8 9.3 0.6 
30 min 3 6.5 I 1.7 

Psoriasis, 2-15 min 6 10.2+0.6 
30 min 3 6.3-2.0 

Neurodermatitis, 30 m,n 3 7.0i2.0 
Lichcn planus. 30 min 4 7.6 I 1.3 

The adenylate contenl was expressed as mmoles per kg 
dry weight (mMK). 

F,xcept for the firsl few measuremcnts, spccimens of 
human skelelal muscle werc incluclecl as a biologicnl 
�tandard at each as�ay, mostly in triplicate. The ATP con­
tenl of thcse specimcns was 18.2 :: I. I mM K. ADP ac­
counled for 3.4::: 0.6 mM K and thc �um of ATP and 
ADP was 21.7± 1.2 mMK (mean±S.E.M.). 

The statistical trealment was carricd out according 10 
Snedecor (23) and Seeger (22). 

T/r., e11er10• c/rarge (ECJ of rhe adenylate .f)'Stem ac­
cording to Atkinson·, definition (I} i;, 

CATP e I /2 CADP 

CATP CAOP - C AMP 
EC 

The adcnyl.ile kinase react1on: AMP-ATP=2 ATP, 
wa, assumed to be nt cquilibrium in the epidermal ma­
tenah used. The cquilibrium constant was set at 0.8 (4). 
An uppro>,i111,1Le valuc was thcn obtnined for EC nftcr 
the AMP content had been estimatcd from the condi­
tion �et by the adcnylate kina,;e reaction. 

Relative epidemwl heig/rt. For each biopsy oblained, 
sevcral of thc !yophilizccl seclions wcrc fixed and stainccl 
with haematoxylin and eosin. The hcight of lhe subcor­
neal epithelium of the �ections "as measured perpendicu­
larly to thc surfacc with thc aicl of an ocular micro­
meter. The maximal and the adjaccnt minimal height of 
the epithelium wa, recorded for each epidcrmal rcte 
peg on lh� �ection. Ratios between such pairs were cal­
culatcd. An analysis of the errors obtainecl for increasing 
numbers of the ratio� indicatcd that an acceptable number 
mu�t exceccl 30. Usually, 50 ratios were counled. The 
standard crror of the mcans was recordcd for cach biopsy. 
The geometric mean of theo;e �tanclard errors lay in the 
range betwccn 0.06 und 0.15 in the variou� groups of 
patients er. in per cent of the mcans, in thc range bc-
1wecn 6 and 12° •. The ratios are presented to furthcr 
charactcriz.e the biopsy material in Table I. 

Epidermol replacemcnt ,·ate. Tetrachlorsalicylanilidc w:1� 

used as a corneal marker according lo Baker & K.ligman 
(2). Comeal laye� were counted on soctium hydroxide-

Il.I 0.6 
6.1 _±2.3 

12.1 ± 1.4 12.1 •0.6 13.6:::0.9 
5.8 2.2 7.7J:0.2 8.5:::: 1.8 
1.5 + 2.1 9.2±_3.S 9.2±3,0 
6.9+ 0.9 7,6+ 2.0 8.7±2.3 

treated sections in a phase contrast microscopc. The ma­
terial used in this part of thc �tudy cliffered to a certain 
extcnt from that in the main part and is therefore sum­
mari1cd in Table V. 

RESULTS 

The resulls of ATP and ADP measurements in 

thc epidermis are summarized in Tablcs lll and 

IV and in Fig. I. 

Controls 

The ATP content was 11.3 mM K in the basal epi­

dermis and it decreased to 9.8 mMK in the sub­

corneal layers. This difference was �ignificant 

(P<0.01). During anoxia no effect on ATP was 
evident in the first 2 to 15 min and only after 

30 min was a drop in the ATP content of 38 °b 

found. This decrcase was significant (P < 0.01). 

The subcorneal and basal epithelium were simi­

larly affected. 

The A DP contents in the two laycrs of epi­

dermis studied did not differ significantly and no 

effects on the A DP leve! were found du ring 

anoxia. It varied between I and 2 mMK. 

The energy charge of the adenylate system was 

calculated with regard to the assumptions indi­

cated above. The result is summarized in Fig. 2. 

The values for epidermis were found to be about 

0.9. They did not differ with rcspect to the two 

laycrs investigaled. During anoxia somc alteration 

towards lower values was notcd. but no signifi­

cant differences were found 011 comparison with 

initial "alues. 
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Table lY. ADP co111e111 in l111ma11 epidermis 

Valucs are expressed as mmoles per kg dry weighl. Means and S.E.M. are gi,cn 

Non-involved epidermis lnvolved epidermis

Group 

Controls 
Psoriasis 
Neurodermatitis 
Lichcn p!anus 

'o. 

17 
12 
4 
7 

Subcorneal 

1.3 '"0.5 
1.9 + 0.5 
1.7=0.8 
0.6 0.1 

Basal Subcorneal B:tsal 

2.4+0.6 
2.1 ±0.5 1.6 + 0.3 2.0 0.3 
1.7 =0.9 I.I 0.5 1.2 0.7 
l.2j_0.4 1.7 0.4 2.H0.6 

Anoxia maintained at 22 in 0.9 •. saline and nitrogen :llmo<phcre for period, indic,11cd 

Cont rols. 2 15 min 
30 min 

Psoriasis. 2-1 5 min 
30 min 

Neurodermatitis. 30 min 
Lichcn planus. 30 min 

8 

3 
6 
3 
3 
4 

1.0 0.3 
3.2 + 1.6 
2.7 I. I 
1.5 0.6 
1.2+ 0.3 
1.8-0.5 

The relative epidermal height is presentcd in 

Table I. The control� displayed a slightly higher 

\'alue than that found in the non-invol\'ed skin of 

the patient groups (Table l). This was due to a 

correlation with the age of the patient�. The de­

crease in ratio was 0.12 per decade. 

The epidermal replacement rate together with 

corresponding values ror the relative epidermal 

height arc gi,en in 1 able V. These two factors

showed no correlation wilh the adcnylates meas­

ured. 

mMK 
CONTROL PSORlASIS NEUROOERMATITIS UCHEN PLANUS 

14 

12 

10 

8 

6 

4 

A B ABCO ABC0 ABC 0 

ATP 

ATP 
ANOXIA 

A0P 

Fig. I. ATP and ADP contents in epidemi.is. Each column 
reprcscnts the mcan� and their staod,ml errors, mmoles 
kg dry weiaht (mMK). The top leve! indicates initial ATP 
contcnt, tbe next leve! ATP afler anoxia for 30 min and 
the bouom leve! the inilial ADP content. Specimens were 
obtained from subcomeal (A, C) and basal (8, D) parts 
of epidermis in uninvolvcd (A, B) and involved (C, D) 

biop,;y sites. 
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1.0=0.4 
3.1 + 1.9 
1.3 0.5 1.7 0.9 1.3 -0.5 
2.4 ± 1.5 1.5-t 0.8 2.1 0.7 
1.3 +0.8 2.2-0.7 4.0-'"2.0 
1.3=0.2 I. I 0.5 1.5 0.6 

Psoriasis 

In non-im olved epidermis or the p�oriatic patient�, 

the ATP and ADP levels wcre unchanged when 

compared with lhose of the controb. 1n the lesion. 

howcver, the ATP content was increascd 17 % 

in thc ba�al and 33 °., in the subcomeal epithe­

lium (P < 0.01). Both in the non-involved skin 

and in the psoriatic lesion. lhe basal layers dis­

played the highest ATP levets as compared with 

subcorneal epithelium (P < 0.01). During anoxia 

a 30% decreasc in ATP contenl was obtained 

arter 30 min. Ouring the rirsl 2 lo 15 min no 

EC CONTROL PSORIASIS NEURO0ERMATITIS LICHEN PI.ANUS 
1.0 

08 

0.6 

AB A B C 0 ABC 0 A 8 C 0 

Fig. 2. Energy cbarge (EC) of the adenylate system. The 
assumption was made that the adenylate kinase reaction: 

ATP -AMP.:=2 ADP was at equilibrium. and that the 
equilibrium constant was 0.8 (I). The top lcvcl indicates 
thc cnergy charge before and tbe lower lcvel after 
anoxia. The notation is the same as in Fig. l. 
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Table V. Epidermaf rep!acement rate, number of cornea/ fayers and relative epidermaf heighr 

Tetrachlorsalicylanilide was used as a marker. Means and S.E.M. are given 

Age of 
patients 

Epidcrmal Corneal Epidermal layers 
Group No. Range Mean height layers replaced per day 

Controls 10 24-81 37 1.75±0.08 19.5± 1.6 0.89+0.l l 
Psoriasis 

Non-involved 5 34-54 44 1.50+0.09 23.7±1.5 1.83±0.25 
lnvolved 6 34-54 44 2.89±0.37 24.0±0.9 6.36±1.14 

Lichen planus 
Non-involved 2 18-43 31 1.51, 1.69 21, 22 1.36. 1.40 

lnvolved 2 18-43 31 2.57, 2.11 62, 40 5.20, 3.06 

significant changes were observed. In the psoriatic 
patients the ADP levets were similar in both layers 
and in the biopsy sites analysed and were not 
obviously changed after anoxia (Table JY). 

The energy charge was not altered whcn com­
pared with controls. The epidermal replacement 
rate was increased both in non-involved and in­
volved psoriatic skin as compared with controls 
(Table V); P < 0.001. In psoriasis, the lesion dis­
played the highest levels when compared with 

non-involved skin (P < 0.01). The relative epi­

dermal height was increased in the lesions, as 
shown in Tables I and V. Neilher of these lwo 
factors could be correlated to the adenylate con­
tents in non-involved or diseased skin. 

Neurodermaritis and lichen p/anus 

The ATP levels in these two conditions were not 
changed significan lly when compared with the 
non-involved skin and neither was any difference 
found between the two layers of epidermis studied. 
The ATP content was similar to the control leve!. 
This lack of difference was most obvious in 
lichen planus (Fig. 1). The ATP content was de­

creased 27 % in neurodermatitis (P < 0.01) and 
14 % in lichen planus (P > 0.05) after 30 min of 
anoxia. The ADP levels and energy charge lay 
within the range of controls, regardless of layer 
or biopsy site. 

The epidermal replacement rate was recordcd 
in 2 patients with lichen planus (Table V). It 
was increased in the lesions, but the values in 
non-involved skin lay within 2 S.D. of the control 
mean. ln both lesions the relative epidermal 
height was increased when compared with non­

involved skin, as shown in Tables I and V. It 

showed no correlation, however. to the adenylate 
content. 

DISCUSSION 

Controls 

A denylate levets. The ATP values found in the 
epidermis are high when compared with other 
tissues. 1n the liver, kidney, pancreas, brain and 
blood, ATP has been found to range between I 
and 12 mmoles/kg dry weight, and only muscle 
and the adrenal marrow displayed higher levels, 

15 to 140 mmoles/kg dry weight, when various 
animals were analysed (18, 21). The values given 
in Table llI are about 5 to 8 times as high as 
those reported in skin sections by Halprin & 
Ohkawara (7) and twice that recently reported by 
Härkönen & Hopsu-Havu in blistering epidermis 
(14). ADP was also measured by Halprin & Ohka­
wara (7), who found the leve! twice as high as 
that given in Table IV. The reason for these 
discrepancies probably lies in the different assay 
systems and techniques for treatment of the 
tissues used by those authors. 

The energy charge of the adenylate system as 

outlined by Atkinson (1) gives a relative measure 
of the energy leve! within the cells. A decrease 
means facilitation of ATP synthesis, while high 
values are indicative of various anabolic proces­
ses. The energy charge differs in various tissues 
and the calculation made here indicates a value 
near 0.9 in epidermal layers. If the data of Hal­
prin & Ohkawara (7) were used in the same way 
as presented above, the energy charge would be 
0.27 in control skin and 0.37 in psoriatic lesion. 
As pointed out by Atkinson (1) the energy charge 

of the adenylate systern will vary with the relative 
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concentrations of the three adenylates on the as-

5umption that adcnylate kinase (EC 2.7.4.3) is 
present and in excess. The adenylate kinase re­

action should then be at equilibrium at all times. 
As will be reported in a subscquenl paper (10), 
this cn7yme displayed activities between 3 and 8 
moles of substratc converted per kg dry weight 
and hour of incubation at 38 °C in the epidermal 

material under discussion. These findings are in 

agreement with the view that the enzymatic activ­

ity should be sufficient to maintain the reaction 
of adenylate kina�e at equilibrium. 

Adenylate levels during anoxia. The experi­
ments with anoxia oughl lo throw light on the 

turnover of adenylates in the skin. A decrcase of 

ATP, together with an accumulation of ADP. 

was to be expected from the findings of Gatfield 
et al. for brain tissue (6). Thesc authors noted a 

20 to 30 % reduction of ATP during 30 sec of 
ischaemia. A similar value was noted in the islets 
of Langerhans and in the kidney (16, I 7). 1n the 

skin, however, the turnover of adenylatcs was 

conspicuously slowcr and 30 min was rcquired to 
obtain sim ilar changes (Table f 11 ). Du ring anaero­

bic incubalion of epidermal material. Härkönen 
& l-lopsu-Havu (14) also observed rathcr slow 
ATP dcgradation. An analysis of the turnover of 

the adenylates in the epidermis by other tech­

niques is needed Lo elucidate this discrepancy be­
tween the skin and other tissue�. 

The ATP decrease during anoxia founcl in con­
trols (38 % ) was equivalenl to 2 lo 4.5 mMK ATP. 
This reduction of ATP within the cells is in keep­
ing with the concept !hat the allosteric inhibition 

or ATP in the phosphofructokinase step (EC 
2.7.1.11) is diminished in order to increase glyco­

lysis. The low disappearance rate of ATP in epi­

dermis as compared with olher tissues indicates 

also that the epidermal cells can restrict their 
consumption of high-energy adenylates to the 

range of their glycolytic capacity. This must be 
of great importance for the viability of a tissue 
exposed to very variable ambient conditions, as 
is the case for skin. 

Epidermal replacement rate. The rate obtained 
by Baker & Kligman for the forearm wa� 1.20 (2) 
and in a rccent report on older patients hy Baker 

& Blair it was 1.08 in women and 0.72 in men (3). 

The present result of 0.89 is in agreement with 
these findings. When the material was di\'ided 
according to sex, no difference was evident. 
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Psoriasis 

The increasc of the ATP content in psoriasis was 

�imilar to that found by Jlalprin & Ohkawara (7), 
although their ATP levels were found to be much 

lower. The increase was greatest in the subcor­
neal epithelium. In spite of the highcr ATP con­
tent available for anabolic reactions, the subcor­

neal cells cannot complete the keratinization, 

which indicatcs other defects in this mechanism 
than those dependent in high-energy adenylate�. 

The energy charge in psoriasis was probably 
the same as in controls as far as the present data 

revealed. This means that more ATP was made 
available by expanding the adenylate pool in the 
epidermal cells of a psoriatic patch rather than 

by changing their energy charge. 

The A T.P content in psoriasis decreased du ring 
anoxia to an extcnt similar to that found in con­
trols. Respirometric measurements displayed al­
most the same oxygen consumplion in basal epi­
dermis of conrrols and psoriatic patients during 

.initial incubation without additives lo the medium 

(11). No discrepancies were encountcred until 

succinate was added to the medium. The findings 
indicate that the epidermal cells in psoriasis be­

have like normal cells when the resources are 
restricted. On the other hand, under optimal 

conditions lhcy show quite a differem picture 

( 11 ). Cell kinetic data also reveal an increased 
turnover both in the non-involved and the in­
volved psoriaric epidermis, and. as reccntly found, 
also in epithelium of the oral mucosa (for ref. see 
15). The replaccment ratc indicated in Table V 

is in agreement with such results. 

Neurodermatitis and /ichen p/anus 

The paucily of the material analysed in these two 

diseases mighl be a reason why the ATP levels 
did not vary between the layers studied. During 

anoxia. however, ATP was decreased in neuro­
dermatitis but not descernibly in lichen planus. 
ln the lichen planus lesion the activities of glyccr­
aldehydephosphate ( I 0) and glucose 6-phosphate 

dehydrogenases (9) were increased almost as 
much as in psoriatic epidermis. This could mean 
that glycolysis is already rapid in epidermis of 

the lichen planus lesion and that the anaerobic 

conditions imposed during anoxia cannot grcatly 
increase this capacily. Further data on the me­
tabolism in this disease other than that of the de-



ATP, ADP and replacement rate in epidermis 257 

creased activity of an intramitochondrial enzyme 
(9) must be awaited in order to determine whether 

this hypothesis is relevant.

CONCLUSJONS 

The results presented show that healthy epidermis 

is rich in ATP and ADP as compared with several 
other tissues. Under anaerobic condition� it can 
restrict its dcmands for high-cnergy adcnylatcs and 
is able to metabolize endogenous substrates over 
prolonged periods of lime. High ATP levels were 

still found in subcorneal epithelium. indicating a 
need for high-energy compounds for the purpose 

of synthesis or keratinization. The psoriatic lesion 

shows increascd ATP levets in both basal and sub­
comeal layers. The expanded adenylate pool dis­
played in this disease was not found in neuro­
dermatitis and lichen planus. Tf the high epidermal 

replacement rate found in l ichen planus can be 
supported by kineti c studies as shown in psoriasis 
(15), further studies related to the different types 
of keratinization in psoriasis and lichen planus 
might be fruitful. 
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