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All\tmct Fpidennal �lice, of pig skin and psoriatic human 
skin "ere used m a ,1udy on respon,e, of adenyl cyclase 
10 epinephrinc. hi,tamine and adenosine. In pig ,kin. 
hi,tamine qimulatcd adenyl cyclase �lighlly morc than 
epinephrine rhc histamine concentra1ion elici1ing the 
ma\lmumqchc \\.1Paccumulation,-.l\5Yl0 1\1.,,hich 
'"" 10 ume, grea1er than that of epinephrine. Ine optimal 
conccntration of adenosine �ccmed to hc an additional 10 
timc, higher (�x J0-3M). When inv,,Jvcd and uninvolved 
epidermal spec1men, from 18 psoriatic patients were mcu­
bated with the,e three agent,. cAMP formation with 
h1,tamine wa, unchanged or ,lightly increased in involved 
epidermi,. while the re,pon�c 10 epinephrine wa� marked-
1} depressed and 10 adeno,ine moderately so. The5e find­
mg, ,ugge,t further that there is a ,elec1ive defect m the
membrane en1yme ,y,tem in psoriauc cpidermi,. 

K,,, 11·ord, ("yclic A \.1 P Fpinephrine Hi,tamine. Aden­
n,ine P,orla,i, 

Defect, in cpmephrine-,en,itive and pro<;taglandin 

E ,em,iti"e adenyl cycla,e, in p,onatic epidermis 

have been reported ( 10. 11, I) and a rolc in the 
pathogene,i, nf r,oriasi, has been propo�cd. rhere 

1-. al,o e"idcncc 10 ,uggc\l that a membrane abnor­

malit} exi,i... in mvolved p<;oriatic cpidermi, (8. 7). 

Reccntly J17uka and his a,,oci.itc, demon,trated 
hi,tamine r H., l and adeno,ine--.en5itive adenyl 

cycla..,e ;,y,tem, m the cpiderm1, C. 3). According 
10 1he1r re,ulh. the re,pon,e to hi'1aminc i, mark­
edly increa,eJ in involved epidermis in p-.oria<;is. 
whilc the re,p(ln..,e to adeno�ine remains unthanged 
compared "1th that of uninvolved cpidermi, (5) A, 
we havc obtainrd ,lightly different rc�ult,. thc,e are 
nov. pre5entcd 

:vit\ fl:.RIALS AND METHODS 

Frc,h pig ,kin was obtained from a local ,laughterhouse. 
and ep1dermal ,hee1, werc remo,ed 11,ing a C,htroviejo 
Kera1otome ,e1 at 0 2 mm Hi,tolog,cal observation re­
vealed the5e ,pcc,men, to contain 1h� emire epidermis 
w11h a ,mall contaminatk,n from thc upper dermi, 

Lesional and adjacenl non-lesional epidermis was also 
taken in the ,ame way from 18 psoriatic patienb who were 
cither untreated or who had had donor sites shielded from 
topical 8-Mcthoxypsoralcn application plus long-wave 
ultraviolet light irradiation. To obtain the patients· coop­
eration. donor 5ites "ere prepared with local anesthe�ia 
prior 10 the procedure and consequently all samples were 
wa�hed in two change, of icc-cold Hanks' media for a1 
lca,t one hour before u�c. Sample� from uninvolved skin 
contained a ,mallerdennal component than thosc from pig 
,kin. Epidermal sheeb were cut into squares approximate­
ly sxs mm in size. Skin from p�ori,nic patients was cul 
into threc ponions: a marginal 5 mm piece within the 
lc�ion. a 5 mm piece of uninvolved epidermi� ju,t outside 
1he lesion. and a third, more distanl one. 

After the preincubation in Hanks' media for 15 min at 
37'C. one or two picces of each epidermal shect were 
incubated for 5 min wilh either epinephrine. hi\lamine. or 
adenosine. Details of thi, procedure have been reported 
prcviously. Cyclic AMP accumulation in epidermis after 
thi� incuhation is due to adenyl cyclase activation (12). 
Ft1llowing thc incubation. each specimen wa� quickly fro-
1en bet"'een 0at �urface� of dry ice. homogenized with 0.5 
ml of 10� ice-cold trichloroacetic acid (TCA) and 
ccntrifugatcd. Supernatant TCA wa� extracted hy shaking 
vigorou�ly wilh I ml of water-saturated ethyl cther. The 
ether phase was discarded and thi� process wa� repeated 
thrcc time�. The aqueous phai;e was then frecze-dried 
for storage at -20°C. Cyclic AMP was detcrmined by 
rndioimmuno-assay of Steiner et al. (9). The reagents of 
1hi, assay were obtained from Yamasa Shoyu Co .. Ltd .. 
Japan. Freeze-dried extracts were rcdissolved in 1()0 µI 

water and part or all of each sample (according 10 cAMP 
content) dctcrmined in a total reaction mixturc of 300 µI. 
Protein content was measured by the method of Lowry et 
.il (61 on the TCA precipitate with a bovine �erum albu­
min ,tandard. 

RESCLTS 

Pig epider111i�. Fig. I illustrates the responses of 

pig epidermal adenyl cycla!>es to epinephrine, 
histamine and adenosine. Since the efTect of 
cpinephrine at the various concentrations has 
already been studied ( 12). the incubation with fixed 
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Fig. I. Effect of epinephrine. histamine and adenosine on 
cAMP accumulation in pig epidermis. •: epinephrinc: 
□-□: histamine; 0-0: adenosine. Data are shown as a
mean ±S.E.M. in 5 experiments cartied out simultaneous­
ly for the selected concentrations of histamine. adenosine
and 5x 10-• M epinephrine. Theophylline ( 10 mM) was

epinephrine concentration was run together to 

establish whether our previous data was compatible 

with this result. Histamine produces a maximum 

activation at a 20 times higher concentration than 

epinephrine. with a slightly larger cAMP accumula­

tion. The optimal concentration of adenosine is I 0 

times higher than that of histamine. The smaller 

cAMP accumulation with adenosine is due to the 

absence of 10 mM theophylline which is known to 

inhibit the adenosine effect (3) as is seen in an inset 

in Fig. I. 

Epidermis from psoriatic patients. Specimens 

were obtained from the marginal part of a psoriatic 

lesion (I) and surrounding uninvolved skin (I and 

111) (see Materials and Methods) and cAMP accu­

mulation were studied with epinephrine (5 x 10-5 M).

histamine (5X 10-4 M) and adenosine {5x 1Q-3 M). 
The results are expressed as a mean + S.E.M. (Fig.

2). A markedly diminished response to epinephrine

is observed in the involved epidermis, as has been

shown previously ( 11 ).
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added to the reaction mixtures for epinephrine and 
histamine. but not for adenosine. lnset: Cyclic AMP ac­
cumulation in pig epidermis at various concentrations of 
adenosine in the absence (0-0) or presence (e- - -•l of 
10 mM theophylline. Means ± S.E.M. of 4 to 5 experi­
ments. 

As regards response to adenosine and histamine, 

involved and uninvolved psoriatic epidermis do not 

differ so markedly as to epinephrine. although the 

activation by adenosine tends to be decreased in the 

former. The response to histamine may even be 

slightly increased in involved epidermis. Since 

no clear differences were seen in histamine re­

sponsiveness. involved and uninvolved epidermal 

specimens from 4 psoria1ic patients were reacted 

with different concentrations of histamine (Fig. 3). 

Because of the limited number of samples and I arge 

individual variations. these data do not conclusively 

demonstrate increased histamine responsiveness in 

involved epidermis. though it is suggested at several 

histamine concentrations with an almost identical 

optimal concentration (5x 10-• M). but much small­

er cAMP accumulation compared with pig epi­

dermis (Fig. J). This study was also carried out 

using epidermis from 2 non-psoriatic subjects. one 

of whom showed a sim ilar response. while the other 

showed much greater response. 
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Fig. 2. Accumulation of cAMP in 

the involved and uninvolved 
epidermis of 18 psoriatic patients af­
ter incubation with either adenosine 

5x 10-3 M, histamine 5X 10-• M, or 
epinephrinc sx 10-• M. 

11.48 ± 3.57 

m 7.03 ± 1.48 

I 

Il 
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EPINEPHRINE 11.36 ± 3.41 

All incubation media except those 
with adenosine contain 10 mM 
theophylline in Hanks' media. I: in­
volved skin: Il, 111: uninvolved skin 
(see Materials and Methods). 

DISCUSSION 
Previous studies with the same experimental sys­
tem have revealed that porcine and human epi­
dermis have four independent adenyl cyclase sys­
tems, each of which reacts with a specific ago­
nist: epinephrine, prostaglandin E. histamine, or 
adenosine (11. I, 2, 3, 5). Our results using pig and 
psoriatic human epidermis confirmed three of 
these. 

One of our observation� is the remarkable differ­
ence between pig and human epidermis in the re­
sponse to histamine. Pig epidermis showed much 
larger accumulations of cAMP than did human 
epidermis, while in the response to epinephrine or 
adenosine, similar levels of cAMP were observed 
(Figs. I and :!). Three interpretations of this obser­
vation may be made. The difference may reflect 
species differences in the histamine response. as 
many organs in various experimental animals have 
shown. Secondly. these differences may be caused 
by a slightly greater dermal contamination in the pig 
skin samples. with more mast cells and capillary 
elements contaminating the reaction system. Final­
ly, epidermal cells from patients with psoriasis may. 
in fact. exhibit a· depressed histamine response. At 
present, we have no clear answer for the last two 
possibilities. since we are technically unable to ob­
tain thinner epidermal samples, and only 2 non­

psoriatic subjects were studied. 
With respect to differences between involved and 

117.99 ± 9.39 

48. 83 ± 12. 92 

uninvolved psonat1c epidermis, the marked de­
crease in the epinephrine response in involved 
epidermis was again observed. However, our re­
sults with adenosine and histamine are not identical 
with those of Iizuka et al. (5), who observed similar 
responses to adenosine in involved and uninvolved 
epidermis, while the response to histamine was 
significantly increased in involved epidermis. Our 
data with histamine showed only a slight increase in 
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Fig. 3. Response to several concentrations of histamine by 
involved and uninvolved epidermis in psoriatic patients. 
(e-e: involved skin, □-□: uninvolved). Average± 
S.E.M. offourcases. 
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the involved tissue. However. this difference could 

be due to the factor�. First, their sample� were 0.3 

to 0.5 mm thick. including more germinative cells 

and. at the same time. more dermal components 

panicularly infiltrating PMN leukocytes which are 

known to have H2 receptors. Secondly. our sample� 

corresponded to the transitional zone of their sam­

ple. where a diminished epinephrine reactivity has 

been noted (5). In the studies with adenosinc. one 

further difference exists-the absence of cAMP 

phosphodiesterase inhib itor from our system. In a 

recent report. l izuka et al. showed a �light increase 

in phosphodiesterase activity in involved psoriatic 

epidermis (4). Although it is hard to believe that 

such a small increase could be the reason for 

our different observation with adenosine. be­

cause phosphodiesterase activity is much greater 

than !hat of adenyl cyclase-even in psoriatic 

epidermis-this point must be marked for future 

study. Therefore it can be said that the defect in the 

membrane enzyme system of psoriatic epidermis 

has not been confirmed and requires fl1rther study. 

although data so far strongly suggest that the 

epinephrine-sensitive adenyl cyclase system is af­

fected in psoriatic epidermis. 
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