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CUTANEOUS VASCULAR REACTIONS TO PROSTAGLANDINS IN 

HEALTHY SUBJECTS AND IN PATIENTS WITH URTICARIA 

AND ATOPIC DERMATITIS 

LENNART JUHLIN AND GERD MICHAtLSSON 

Prostaglandins are a group of long-chain 
fatty acid compounds with alcoholic OH
groups which arc essential for their bio
logical activities. The name prostaglandin 
was coined by U.S. von Euler in 1934 sincc 
the active factor was extracted from thc 

seminal fluid. Their chemistry and prescncc 
in diffcrent tissues have bcen clarified by 
Bergström and associatcs (3, 4). There arc 

two groups of primary prostaglandins, la
belled PGE and PGF, each containing three 
members. The PGE series (PGE 1, PGE2, 
PGE3) are dihydroxy compounds which 
can inhibit the contraction of human myo
metrium. The PGF series (PGF1a, PGF2a, 
PGF3a) are trihydroxy compounds which 

cause contraction of this muscle in man. 
There are also other differences in action 
between the E and F groups. The effects of 
prostaglandins have recently been reviewed 
(3, 6) and have also been dcscribed in two 
monographs ( 4, 7). The biological impor
tance of these substances, especially with 
rcgard to extragenital tissues, is not com
pletely known. In humans special interest 
has been devotcd to the cardiovascular and 
metabolic effccts of prostaglandins. The 
typical vascular action of the PGE com
pounds is dilatation of the small arteries 
with a resulting reduction in blood pressure. 

In hurnans intravenous injection of PGE 1 

in a dose of 0.1-0.7 .ug/kg/min produccs 
flushing of the face and a feeling of 
warmth and oppression lasting for 5-10 

minutes af ter the enc.l of injection (3). 
Intradermal injection of PGE t into human 

skin in doses of r-5 pg results in prolongcd 

erythema (18). The PGF compounds pro
duce no or only a minor fall in blood pres
sure. In dogs and rats PGF2a is reported to 
be a pressar substance. 

In the investigation described below we 
compared the effects of intradermally in
jected PGE 1, PGE2, PGF 1a and PGF2(,. The 
reaction to PGE1 was studied, further, in 
healthy subjects and in patients with urti

caria, atopic derrnatitis, eczematous derma
titis and psoriasis. The effccts on the reac
tion to PGE1 of various drugs which might 
give information about the mechanism of 
action of this prostaglandin were also in
vestigated. 

Material ond Methods 

Patients 

Chronic urticaria: r5 patients, aged 22-49 

years, had suffered almost daily attacks of 
urticaria for more than 6 months. Thcy 
were not usually receiving treatment at the 
time of testing. Salicylates were found to 
be a contributory factor in four of the pa
tients. Otherwise the cause of the urticaria 
remainecl obscure. Immecliate or delayed 
dcmographism was not seen in any of these 
patients. 

Acute urticatia: s patients, aged 22-49 

years were tested <luring the acute urticarial 
eruption and before any treatment bad been 
given. 

Factitious urticaria: 5 patients, aged 22-

37 years. 
Cold urricaria: 2 patients, aged 21 and 55 

ycars showecl a typical urticarial reaction 

on exposure to ice cubes. 
Deparrmenr uf Drmnato/ogy, U11iversiry Hospital, Uppsala, Sweden. 
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Fig. x. Erythematous rcactions with streak over lymph vessels 60 minutes after intraderma: 
injection of 5 ,ug of PGE1.

Cholinergic urticaria: 3 patients, aged 19
1 

22 and 25 years showed small typical 
wheals on exposure to heat. 

f-lereditary angioneuroric edema: 2 pa
tients, aged 25 and 49 years, are described 
in detail elsewhere. 

Atopic dermatitis: 15 adult patients (13 
of them aged 18-25 years and two 34 and 
55 years) with widespread atopic dermatitis 
of varying severity hut in all cases requiring 
hospital care in the wards. The skin areas 
used for tests were often somewhat licheni
fied and dry. 

Nonspecific eczematous dermatitis: 17 
patients, aged 20-66 years. The test sites 
were free from dermatitic changes. 

Various: This group comprised 47 pa
tients with psoriasis, leg ulcer, pemphigus, 
cliscoid erythematodes, dermatitis herpeti
formis, porphyria cutanea tarda, acne vul
garis, Dercum's disease and various minor 
skin disorders. 

Controls: Nineteen apparently healthy 
men and women, mostly hospital staff, 
agtcd 22-42 years, served as controls. 

Imraclermal injection of prostag/anclins 

Intradermal injections of 0.001-5 ,11g of 
prnstaglan<lins in o. r ml saline were given 
on the volar side of the forearm unless 
otherwise statecl. They were prepared from 
a stock solution containing 50 ,11g/ml. 1 The 
area of the erythema was estimated by 
measuring the diameters and assuming that 
they were regular ellipses. The occurrence 
of red streaks from the test area was also 
noted but not includecl in the measured 
area. All measurements were made by the 
authors at 20 minutes and at r, 2, 5 and 24 

hours after the injection. 

lntrauenous rctrograde injection of drugs 

A vein on the forearm was cannulatecl with 
a plastic catheter. The hand and forearm 
were exsanguinated by an Esmarck rubber 
bandage and a blood pressure tourniquet 
was applied on the upper arm and set at 
250 mm Hg. The cannulated vein was 
emptied of residual blood, and saline was 
then in je<.:ted on the side used as a control. 

' Kindly supplied by Professor Sune 13ergström, Department of Medical Chemistry, Karolinska 
Institutet, Stockholm, Sweden. 
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It was considcrcd desirablc that the volumc 

injected should amount to about 60-80 ml 
to obtain enough pressure within the vein to 
forcc the fluid injected into thc capillary 
bed. PGE1 was injccted intradcrmally 3-5 
minutcs later. The duration of arterial 
ocdusion was 20 minutes. The other arm 
was then treatcd in the same way except 
that thc active substance was now addcd to 
the saline injected. In thosc cases whcrc 
the drug could not be injccted in an appro
priatc volumc because of pain, saline was 
given in addition. Bcfore relcasing the tour
niquet an attempt was madc to withclraw 
the injccted solution in order to re<luce 
release of the active substance into the 
general circulation. 

Estimarion of swear response. The swcat 
response to drugs was measured by apply
ing one drop of 5 per cent o-phthaldialde
hydc in xylene 10-15 minutes after the 
intra<lcrmal injcction of the test solutions. 
The functioning sweat pores were thcn 
staincd black ( 13). Their number per cm2 

was counted and compared with a saline 
injectcd control area. 

Resu lts 

Cuca11eous realticms ro prosraglandins E1

and E2 in healrhy subjects 

lntradcrmal injection of 1-5 ,ug of PGE1 
and PGEi produced an intensive dark red 
erythcma. Twenty minutes aftcr the injcc
tion a swelling of about 5 X 5 mm usually 
remainecl centrally in the erythematous 
patch, but thcre was no tendency to whcal
ing. The margin of the area was somcwhat 
diffuse initially but one hour after injection 
it was quite distinct. The intensity of the 
erythema was now maximally pronounced 
with a hyperalgesic homogeneous deep red 
area. In g of 12 healthy subjects irregular 
red streaks were now seen extending from 
thc margins of the red area, mostly in a 
proximal dircction (Fig. t). They wcre 
usually a few lentimeters long hut in two 
subjccts a strcak continued to the axilla, 
apparently localizcd over the lymplu1tic 
vesscls lcading fr"m the injcctccl area. The 
streaks werc maximal at onc hour and had 
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Fig. 2. Erythema pro<luted by different doses 
of PGE 1 o--o Area 20 minutes aftcr i.c. in
jection of PGE 1 _. Aiea 6o minutes aftcr 

i.c. injeLtion of PGE1.

usually disappeare<l after two hours. The 
erythcmatous reaction to 1-5 ,ug PGE1 and 
PGEi persisted for 4-10 hours. The size of 
these reactions at <lifferent times after in
jection are given in Table I. One hour aftcr 
injection the red area was painful to slight 
touch. This hypernlgcsia pcrsisted as long 
as there was any visible erythcma. Tt was 
not cxpcrienced along thc red streaks. 

The dose-response curve for 0.001-5 ,ug

PGE1 injected in 0.1 ml saline in the 
forearm is shown in Fig. 2. Thus r ni! 
(nanogram) of PGE1 was sufficient to pro
duce an erythema persisting for about onc 
hour, which was not seen in the saline in
jected control area. No hypcralgesia nor 
erythcmatous strcaks occurred with 1 ng of 
PGE1 hut thcsc were procluccd by 10 ng 
in 5 and 3, respectively, out of g subjects 
testccl. 

Comparison of ef f ecrs of prostaglandins 

E1, E2 Fia and F2a 

The dose response to the prostaglandins 
was compared simultaneously in the skin 
of thc back in 22 subjects as follows: con
trols 4, atopic dermatitis 5 and various typcs 
of urti<.:aria 13 (lhronic 7; factitious r; cold 
2; heat 3). The positions of the injections 
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ut 48 hours. The ery thenrn showed ,1 25-

30 "1c decrea�c in size 20 rninute� .iftcr the 
wn nd and th1rd injections, whereas it was 

the same atter 1-5 l10urs. 1 he ery thematous 

strcaks wcrc slightly less pronounccd on 

repeated in jec tions. The hyp eral !,\esia was 

unLhanged ur increase<l. Daily intraderrnal 

in 1cctions of o. r and 1 ,11g of PGE1 inlo the 

same sites <luring 3 duys in four subjects 

produced 1:xactly the saml.' area of 1:rythema 

1:ach day. 

Swcaring 

None of thc intradcrmally injecll'<.I pros
tadandins produced any increase in sweat-

------;o in�. 
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In j

ec

tion� of 5 ,,� ot PGE1 in 0. 1 ml salinL 

we re 
g

iv e n  in 7 hcalthy subjcct s  into th
e 

same site o f the for e arm at o and 2 4 hours. 
In t hr e c  o f them injcctions were also given 

11rricaria 

Compar cd with othcr suhjects, thc 15 pa

tients with chronic urtict1ria showed a ten

dcncy to whcaling 20 minutes aftcr thc in-
cction of PGE1. This was not pre�ent to 

the same e, tcnt in thc saline in jel ted con

tro
l 

areas. Th<' er ythcma produced hy PGE1 
lasted loni,:er and was significantly �rcater 

in size than in healthy subjects at 2 5 hours 

(Table 1 ) In one of thc- patients who was 
sc-nsitivc to salic ylates, the intraderma

l 
in

jcction of 5 ,11g PGE1 produccd a gcnera
lizcd urticarial eruption. This started in the 

cr ythematous streah Jea\'iog the test sitc 
on thc forearm, and prog ressed along the 
upper arm and chcst o f the samt• sidc and 

then to both inguina
l 

regions . The same 
pattern o

f 
rcaction was found after nvo 

repeated tests. In four other patient s with 

c:hnmic urtilaria minutc wheal s wcrc seen 

around thc PGEi test sitc on thc arm. Two 

o
f 

these patients were also te�tcd with 
other prosta glandin s 111 thc skin of the back. 

One hour after the injcction s urticaria
l 

wheals oppcared arouml the sites whcre thc 
prostai:landins E1. Ei F � and Fz, had been 
11 1jected. They werc most pronounce

d 
around areas wher e thc highes t doses of 
PGE1 and l'Gfö had h1.•cn gi ven. 

In patient s  with alute, cold, hcat an
d 

tactitiou� unicaria, a� well as m two pa 

tients with hereditar y  angioneurotic ederna 
the reallions to PGE1 ond PGE, wcrc the 
same a s in norma l suhjects. 
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Table I. Size of rhe eryrhematous reaction ar various rime� af ter intradermal injecrion 
of 5 ,i�g PGE1

No. of Mc:{rn aren of ci:-ythcnrn m mm� .J: SE of thc mean at various tlmc-s aftcr injection 
Diagoosis 

patient� 
20 ,h ,h 5h 24h 

Controls 12 681 ± II6 421 :l 59 186± 26 68± 29 8± 7 
Chronic urticaria 15 548 ± 109 529 ± 100 368± 55" 319±82 .. 90± 53 
Acute urticaria 5 341 ± 52 4n ± 68 289± 67 71 ±39 0 
Factitial urticaria 5 754± 133 568±177 246± 71 u8±50 0 
Cold urticaria 2 347-r256 353-416 3r4-294 236- 0 236- 0 

Hered. angion. edema 2 432-895 687-314 612-188 55o-94 47r-94 
Atopic dermatitis ro 251 ± 46 .. 2 54± 54 228± 63 109 ± 44 0 

Non spec. dermatitis 12 509± T 14 437± 60 257 ± 47 59± 27 I2 ± 9 
Psoriasis 9 723±211 344± 40 252± 34 109 ± 33 0 
Various 12 558±1 45 472 ± 53 215 ± 48 71 ± 38 0 

• • Probability that the values diffcr from controls <0.01

Reactions to prostaglandins in patients with 
atopic dermaritis and uarious dermatoses 

In patients with atopic dermatitis the eryt
hematous area produced by PGE1 was sig
nificantly smaller at 20 minutes than in the 
controls (Table r). Subsequently no signi
ficant differences were observed with re

gard to erythematous streaks and pain. In 
one patient with severe atopic dermatitis 
the intcnse erythema produced by s 11g of 
PGE1 was surroundcd by a pale 2 cm broad 
zone. Lower doses of PGE1 caused ery
thema without peripheral blanching, as also 
did a repeated test with 5 pg aftcr oral 
administration of a total of 100 mg of 
prednisone <luring the previous 24 hours. 
When pro5taglandins E1, E2, Fia and l'za 
were injected in the skin of the back in 5 
patients with atopic dermatitis the area of 
erythema did not differ significantly from 
those seen in normal subjects and in pa
tients with urticaria. Patients with psoriasis 
and various other skin disorders showed 
reactions to PGE1 which did not differ from 
those of the control group (Table r). 

lnfluence of uasoactive drugs on the reac
tion to PGE1: Blockade of adrenergic 
u-receptors

Phenoxybenzamine hydrochloride' ( o. 1 mg/ 
1 ml saline) was given by retrograde in-

travenous injection in an occludecl arm to 
5 patients (chronic urticaria 31 Dercum's 
disease 1, palmar hyperhidrosis 1). The 
doses were o.8-o.6 mg per rooo ml of arm 
volume occlucled, i.e., totally 1.2-3.8 mg. 
The same volume of saline alone was in
jected in the control arm, which was treated 
first. When compared with the saline 
treated side the phenoxybenzamine injected 
arm showed an increased skin temperature 
and a decreased vasoconstrictor and pilo
rnoto1· response to epinephrine given by a 
quantitative iontophoretic method (g). The 
sweat response to epinephrine was also 
dccreased on the phcnoxybenzamine treated 
arm. The difference between the reactions 
in the arms was noted for at least 12 hours. 
The effect of a-receptor blockade on the 
reaction to intradermally injected PGE1 5 
11g varied somewhat. Thus one hour after 
injection of PGE1 the erythematous area 
was dccreascd in two of the patients with 
urticaria and increased in the other patients. 
The erythema seen after 20 minutes and 2 

hours was about the same on the treated 
and on the control arm. 

Blockade of adrenergic /1-receptors 

In two subjects 2-4 mg isopropylaminopro
panol" was given by retrograde intravenous 
injection into an occluded arm. The rcac-

• Dibenzyline,® Smith, K!ine & French Lab. Ltd., Philadclphia. 

" Aptin,® AB Hässle, Cothenburg, Sv;eden.
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Tablc 2. li,hibition of tlte erycltematous reaction of PGE
1 

by intrave11011s infusion 
of 800.000 JU of Trasylol 

Quotient ± SR of erythc1natous area 
Dose of PGE, 

Oiagno:;i� 
No. of after,'b.efore treatment with Trasylol 

mtr.adermally Patients 
20 rnin. 60 min. 

5 µg Chrunic urticaria 5 0.65 ± 0.21 0.62±0.13 
5 ,ug Various disorders 5 0.59 ± 0.08 o.86 ± 0.13

5 /<g Chron. urt. + var.dis. 10 o.62 ± o.ro· • 0.74±0.08"
1 Hg Chron. urt. + var.dis. 5 0.89±0.08 0.82±0.15
O.I ,ug Chron. urt. + var.dis. 5 o.88 ± 0.10 0.78 ± 0.16

• • P < o.or P = The probability that the diffcrences between the quotients and
1.00 is caused by random factors.

tian to 5 11g of PGE1 was decreased by 
25-40 per cent at 20 minutes, but after one
hour it was the same as in the saline
treated control side. In eight subjects with
various skin disorders, cutaneous infiltra
tion of o.8 mg of the //-blocking agent in
o.8 ml saline was given 30 minutes before
injection of PGE,. The PGE1 induced ery
thema seen at one hour was decreased at the
site of injection of the p-blocking agent
compared with the saline pretreated control
site. Twenty minutes, one hour and two
hours after PGE, injection the ratios of 
erythema on isopropylaminopropanol treat
ed and saline treated skin were 0.83 ± 0.14,
0.61 ± 0.07 and 0.81 ± 0.12, respectively. In
three patients with atopic dermatitis no dif
ference was seen when PGE1 was injcctcd
in such treated skin. Injection of isopropyl
aminopropanol produced a slight anesthesia
which lasted for about 30-60 minutcs.

Antiltistamines and antibradykinins 

Promethazine (15-20 mg in So ml saline) 
was injected intravenously into the oc
cluded arm in each of two patients with 
chronic and cold urticaria, respectively. 
Thiaxanthene' (r mg in 80 ml), which is 
also an antibradykinin, was injected in the 
same way into a patient with factitious 
urticaria. The reactions to histamine ( o. 1 
ml, r/10.000) in the blocked arms were 
smaller than in the control arms in all pa
tients. The sensitivity to ice in the patient 

' BP 400, Sandoz, Basel. 

with cold urticaria and the dermographism 
in the patient with factitious urticaria were 
also less marked in the blocked than in the 
control arm. The rcactions to 5 ftg PGE1 
were, however, the same in both arms. 
Intramuscular injection of 5 mg thiaxan
thene in two patients with chronic urticaria 
decreased the histamine flare and the 
bradykinin erythema but did not change 
the reactivity to s pg of PGE1 injected one 
hour later. 

Atropine 

One patient with palmar hyperhidrosis and 
psoriasis was treated with an intravenous 
retrograde injection of 0.24 mg atropine in 
60 ml saline. No sweating of the treated 
palm was seen for at least 6 hours. The 
sweating produced by mctacholine ( o. r ml-
1/r ooo) was also inhibited on the palm of 
the atropine treated side but not on the 
control side. The erythematous reaction 
produced by 5 ,11g of PGE1 was the same 
on both arms. 

In eight subjects a deep intradermal in
jection of o. 1 mg of atropine in 0.5 ml 
saline was given into two sites and saline 
alone into two other sites. In the atropine 
treated area the reddening produced by 
intraderma] injection of metacholine ( r/ 
1000) one hour later was decreased. The 
erythema produced by 0.1 and 1 1-1g of 
PGE1 was, however, the same in the 
atropine and saline treatcd skin. 
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Table 3. Vascular reactions to mixrures of epi11ep/1ri11e and PGE
1 

injected inrradennally 
i11 7 parienrs 

Dose ,11g/ml Reactions at '20 and 6o minutes after injeetion 

PGE, Epinephrmc 20 60 

50 100 Erythema Erythcma 
10 10 Erythema Erythema 

Erythema Erythema 
IO 100 Central crythema + b'.anching zone + flare • Erythcrna 

(10-15 mm diam) (4-8 mm) (15-20 mm) 
10 Central erythema + b!anching zone + flare • Erythema 

( 10-r5 111111 dian1) (4-8 mm) (15-20 mm) 
100 Central erythema + b'anching zone + flare' Central erythema + 

(w-15 mm diam) (4-8 mm) (15-20 mm) blanching zone 
0, I 10 Central l!rythema + blanching zone + flare' Central erythema + 

(10-15 mm diam) (4-8 mm) (15-20 mm) blanching zone 
0. I 100 Blanching and flarc • Blanchir.g 
0 ro Blanching and flarc • B!anching 

• The flare was seen in three of the subjects tcstccl.

Kallikrein inhibitor 

Intravenous infusion of Trasylol' (800 ooo 
KTU) decreased the erythema produced by 
PGE1 in s patients with chronic urticaria of 
unknown etiology. The crythema induced 
by 5 

1
11g PGE1 also clecreased after Trasylol 

in 5 patients with pemph.igus vulgaris, 
psoriasis, acute urticaria, stomatitis, derma
titis herpetiformis (Table 2). Lower doses 
(o.r-r ,11g) of PGE1 were also given in s 
patients. The effect of Trasylol was less 
marked in these cases (Table 2). When the 
wholc material was taken together thc 
ratios of the erythematous areas produced 
by s ,llg of PGE1 after and before Trasylol 
were 0.62 ± o. ro and 0.74 ± 0.08 at 20 and 
60 minutes. The ratios are significantly less 
than r.o; p < o.or. 

Epinephrine 

Mixtures of epinephrine and PGE1 were 
injected intradermally in 6 control patients 
and one patient with atopic clermatitis. 
They all showed the same pattern of reac
tion (Table 3). The addition of 1-10 ,//g/ml 
of epinephrine to ro ,ug/ml of PGE1 did not 
change the crythcma produced after intra
cutaneous injection of PGE1 alone. When 
mo ,ug/ml of epinephrine was injected 

" Trasylol,® Bayer AG, Leverkusen, Germany. 

with rn ,11g/ml of PGE, a central erythema 
surrounded by a pale zone was secn at 20 

minutes. The pale ring was surrounded by 
a diffuse crythematous flare in 3 subjects. 
A similar type of reaction was seen after 
administration of a mixture of I ,11g 
PGE1/ml + 10 11g of epinephrine/ml. When 
the proportion of epinephrine was increased 
the same pattern was obtained but the 
peripheral blanching was still observed one 
hour af ter the injection (Table 3). A mix
ture of o.r 

1
11g of PGE1 + 100 µg of epine

phrine produced blanching which was sur
rounded by a flare in 3 subjects. A flare 
was also seen, however, arouncl the blanch
ing caused by injection of epinephrine 
alone. 

Histamine depletion 

In four patients the skin was pretreated by 
iontophoresis of histamine in water (ro 
mg/ml; 3 mA for 4 minutes). The proce
dure was repeated daily for three days. The 
reaction to histamine decreased <luring 
these treatments. One hour after the third 
iontophoresis no reaction to histamine was 
seen. Injection of o.r mg of PGE, now 
producecl the same reaction in the treated 
area as in a non-treated area. In 9 other 
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patients the skin was pretreated similarly 
for 3 days by iontophoresis of compound 
48/80 (0.1 mg/ml; 3 mA, 4 minutes). Two 
hours after the last iontophoresis PGE1 was 
injcctcd intradermally. The area of ery
thema produced by PGE1 r i'g (g subjects) 
and o. r ,1ig (5 subjects) was the same on 
the 48/80 treated side and on the control 
arm (pretreated with iontophoresis of di
stilled water 5 subjects and nontrcated 4 
subjects). 

Because of a fairly moderate initial rc
sponse to iontophoresis of compound 48l80 
seven patients were given daily intradcrmal 
injection of 0.1 ml of compound 48/80 (r 
mg/ml) for 3 days. On the third day only 
minimal whealing occurred. Saline was used 
for the control area. The response to o. r 
,ug of PGE1 was, however, the same in the 
compound 48/80 and contrnl areas. Daily 
application of tctrahydrofurfurylnicotinate 
ointment0 for 3 days in 6 control subjects 
and 7 patients with various minor skin 
clisorders <lid not influence the reaction to 
s ,ug of PGE1. 

Corricosteroid rrearment 

Treatment for r 2 hours with 0.2 Ofo fluo
cinolone cream under an occlusive dressing 
in 10 subjects resulted in blanching of the 
treated area as compared with control areas 
treated with the base of this cream alone. 
Intradermal injection of 0.1-1 _ug of PGE1 
produced a smaller erythema on the fluo
cinolone area than on the control area. At 
20 minutes after injection the PGE reaction 
on the fluocinolone side showed distinct 
barders in contrast to diffuse borders on 
the control area. No red streaks were seen 
on the fluocinolonc treated skin but werc 
always present on thc control area. The 
mean ratios ± SE of the erythematous areas 
produced by 1,ug PGE1 on the fluocinolone 
and control treated skin were 0.62 ± 0.09 
and 0.52 ± 0.13 at 20 and 60 minutes, 
respccti vcly. The corresponding values for 
0.1 ,ug PGE1 were o.68 ± 0.09 and 
0-74± 0.08.

" Trafuril,® CIBA, Basel. 
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Local anesthesia 

Jn 6 subjects the skin of one arm was in
jccted with I Ofo lidocaine and thc skin of 
the other with saline 20 .minutes before a 
test injection with 1 ,1/g of PGE1. The flare 
surrounding thc erythema 20 minutes aftcr 
the injection of PGE1 was absent on the 
anesthetized area. Distinct margins were 
seen on this side in contrast to the diffuse 
bordcrs of thc initial PGE erythema on the 
control side. There was no difference in 
area or intensity of the erythematous rcac
tion at 1-5 hours. The same type of reac
tion was seen in two subjccts given the 
longer acting r '10 rnepivacaine before test 
injection with 1 ,ug of PGE. 

Discussion 

That PGE 1 is a powerful vasodilator in 
animal and human skin has recently been 
shown by Solomon et al. (18). Jn this in
vestigation wc have studied its effects fur
thcr in healthy subjects and in patients 
with various forms of dermatosis. From the 
dose-response curve (Fig. 2) it is evident 
that intradermal injection of as little as 1 
ng is enough to produce erythema in a nor
mal skin. With higher doses the erythema 
was more intense and persisted for several 
hours. PGE2 was found to be as effective 
a va�odilato1· as PGE, whercas PGF1n and 
PGF2a were less potent in this respect. The 
PGE compounds also produced a charac
teristic hyperalgesia which did not occur 
after PGF1a, PGF2a, kallikrcin, bradykinin 
or histamine ( 12). 

The erythematous streaks leading away 
from the site of injection of PGE1 and 
PGEz were not seen after PGF injections. 
They seemed to follow the lymph vessels 
and were probably caused by a leakage of 
the prostaglandins from the lymphatics to 
the surrounding blood vessels. This reac
tion had much in common with the ap
pcarancc of a lymphangitis, but there was no 
lymphadenitis. The rcason for the absencc 
of streaks after injection of other vasodila
tor drugs might be that these are more 
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easily carried away or destroyed than the 

PGE compounds. 
The erythema seen 2-5 hours after intra

dermal injection of prostaglandins was 
more pronounced in patients with chronic 
urticaria than in other subjects. Five pa
tients also reacted with minute urticae 
around the injected area after one hour. Jn 
one of them the injection gave rise to a 
generalized urticaria. No positive dermogra
phism was found in these patients and 
similar reactions wcrc not seen after in
tradermal injcction of histamin. Bradykinin 
and kallikrein produced incrcased erythe
matous reactions at 2-5 hours but no urti
caria. We have at present no definite ex
planation for the elicitation of urticarial 
wheals by prostaglandins in these patients. 

Patients with atopic dermatitis reacted 
with blanching 30-90 minutes after admi
nistration of other common vasodilators 
such as metacholine, bradykinin, tetra
hydrofurfurylnicotinate and histamine but 
showed an erythematous reaction to PGE1. 
The size of the erythema did not differ 
significantly from that in healthy subjects, 
with the exception that it was smaller at 
20 minutes, which was probably due to 
lack of a flarc. In one patient a zone of 
peripheral blanching was seen outside the 
red area caused by 5 ,tig of PGE1 but not 
outside reddening produced by lower doscs 
of this prostaglandin. A possible explana
tion for the blanching might be that the 
higher dose of PGE 1 released histamine or 
kinins, since they were founcl to produce 
blanching in this patient. 

The mechanism for the erythema and 
hyperalgesia produccd by the PGE com
pounds is not known. The reaction has 
much in common with that described by 
Bayliss as antidromic vasoclilatation (5, 17 
for ref.). The tenn antidromic was uscd 
because the vasodilator impulses run ccntri
fugally in the sensory fibers. Lewis assumed 
that these fibers were also responsible for 
the spread of hyperalgcsia but not for pain 
( 14). Typical of antidromic vasodilatation 
is a delayed and prolonged response to a 
brief stimulus. Histamine or acetylcholine 

has earlier been assumed to mediate this re
sponse. Unknown substances which are not 
antagonized by antihistamines and atropine 
have been found more likely, however, to 
be the mediators (5

1 
17). We found that 

the vascular effect of PGE1 was not chang
ed by antihistamines, histamine dcpletion 
or atropine. Prostaglandins have been found 
in che spinal cord and they arc rcleased on 
nerve stimulation (31 

7). They therefore 
seem to fill the criteria as possible media
tors for antidromic vasodilatation. 

The PGE, induced erythema in skin pre
treated with fluocinolone cream under an 
occlusive dressing had more distinct horders 
and a smaller area than in the control treat
ed skin. It might therefore be possible that 
the initial erythema produced by PGE1 is 
composed of a central reddening caused by 
a direct effect on the vessels and a sunound
ing flare mediatecl by an axon reflex. The 
decreasc in erythema at 20 minutes could 
then be caused by an inhibition of a PGE1 

induced flare. In fluocinolone treated skin 
we observed previously such an inhibition 
of the flare reaction produced by metacho
line, histamine and serotonin (ro). An in
hibition of the erythema is also scen after 
20 minutes, hut not after one hour, in skin 
pretreated with lidocaine, thus supporting 
the hypothesis that part of the erythema 
might be due to an axon reflex. The fluo
cinolone procluced inhibition was, howcver, 
also seen after one hour when usually thc 
flare would have disappeared. This and the 
decrease by fluocinolone of theerythematous 
streaks might be caused by an inhibition of 
the spreading of PGE1 or a decrease in 
reactivity to the direct vasodilator effects 
of PGEi. 

The adrenergic nervous system has two 
typcs of peripheral receptors called u and 
/J (2). A stimulation of the a-receptors 
gives vasoconstriction and that of /3-recep
tors vasodilatation. Janowitz assumed in 
1949 that in human skin there were only 
a-reccptors (8). During recent years more
specific /3-blocking drugs such as isopro
pylaminopropanol and propanolol have be
come available (1), making it possible to

• Synalar® 0.2 % cream, Scanmeda, Gothenburg, Swedcn.
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better differentiate the receptors. Tlrns 
öberg and Rosell showed that vasodilata
tion in subcutaneous tissues can be inhibited 
by a blockade of P-receptors ( 16). Preli
minary results also suggest that there are 
�-receptors intradermally ( I 5). A blockade 
of the a-adrenergic receptors was achieved 
here by retrograde intravenous injection of 
dibenzyline. lf the vasodilator effect of 
PGE 1 is to some extent inhibited by stimu
lation of the a-receptors, blocking of thes(' 
receptors might give an increased vasodila
tation. We could not find any definite ef
fect of such a-receptor blockade on the 
erythema produced by 5 ;..1g of PGE1. 

Injection of a //-blocking agent was made 
with the same technique. Here PGE 1 pro
duced a smaller erythema on thc blocked 
arm at 20 minutes. This might be due to 
the anesthetic properties of thc ,8-blocking 
agent, since at 20 minutes intradermal in
jection of lidocaine also can inhibit the 
PGE 1 induced erythema. In skin pretreated 
with denna! infiltration of the {1-blocking 
agent, however, the erythema caused by 
PGE 1 was reduced also at 60 minutes. At 
this time it is less probable that the decrease 
in erythema was due to an inhibition of the 
flare caused by the local anesthetic pro
perties of the drug. It is more likely to be 
explaincd by a blockade of the adrenergic 
/)-receptors since the anesthesia produced 
by isopropylaminopropanol is weak in the 
doses used and a similar pretreatment with 
r &/o lidocaine gave a better and longer 
lasting anesthesia but no diffcrence in the 
reaction to PGE1 at 60 minutes. The effects 
of adrenergic receptor blocking agents on 
the actions of prostaglandins in other tissues 
seem to depend upon the organ and species 
tested. 

The prostaglandins usually inhibit the 
actions of epinephrine. We found that 
100 ,ug/ml of epinephrine is needed to 
overcome the vasodilatation produced by 
simultaneous intradermal injection of o. I 

11g/ml of PGE1. The central erythema with 
surrounding blanching seen when 1-10 

,11g/ml of PGE1 was used might be explained 
by a concentration of the prostaglandins 
around the site of injection whereas epi
nephrine has a tendency to a spreading 
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towards the periphery. Tlrns when epi
nephrine alone was injected intradennally 
the blanched area often moved outwards, 
with a simultaneous central disappearence. 

In patients with chronic urticaria the 
edematous reaction to kallikrein was inhib
ited by intravenous injection of a kallikrein 
inhibitor, Trasylol ( r r). The reactions to 5 
,llg c)f PGE1 at 20 and 60 minutes were 
decreased by Trasylol in s patients with 
chronic urticaria and 5 with various dis
orders. No inhibition of reactions to lower 
doses of PGE, was observed. It is possible, 
therefore, that the high doses of prosta
glandins might activate kallikrein and/or 
cause an increased erythema by liberation 
of kinins, which is prevented by Trasylol. 
Further studies are needed, however, to 
ducidate the mechanism involved. 

SUMMARY 

The effects of intradermally injected pros
taglandins E1 (PGE1) were studied in 
healthy subjects and in patients with 
various types of urticaria, atopic dermatitis, 
psoriasis and eczematous dermatitis. In all 
subjects intradermal injection of r ng-5 

1
11g 

of PGE1 gave a characteristic erythematous 
reaction lasting for r-ro hours. Hyperalge
sia and erythematous streaks from thc test 
site along the lymph vessels werc induced 
with doses above ro ng. The effects of 
PGE1 were also compared with those of 
intradermally injected prostaglandin E2 
(PGE2), prostaglandin F,,, (PGF 10) and 
prostaglandin F2a (PGF20). PGEi had es
sentially the same effect on the skin as 
PGE1. The erythema seen after PGF, and 
PGF2 was considerably smaller than that 
produced by PGE1 -2 and neither erythema
tous streaks nor hyperalgesia were present. 
In patients with chronic urticaria the ery
thematous reaction to PGE1 was greater and 
more prolonged than in controls. Five of 15 
patients developed wheals around the test 
site and one patient showcd a generalized 
urticaria starting along the erythematous 
streaks. The explanation for this is not 
known. In patients with atopi<: dermatitis 
s ,11g of PGE1 i.c. caused an erythematous 
reaction which contrasted with the blanch-
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ing scen aftcr other vasodilators such as 

histamine and bradykinin. The size of the 
erythema was initially decreased, probably 
due lo the absence of a flarc. Regional 
blockage of the <t-adrcnergic receptors with 
dibenzyline was without certain cffect on 
the PGE1 induced erythema. After intra
dermal infiltration of the skin with a 
/i-adrenergic blocking agent thc PGE1 rcac

tions were reduced. Similar pretreatment 
with lidocainc 1 0/o influenccd the PGE, 
reaction at 20 minutes but not later. In skin 
pretrcated with 0.2 flfo fluocinolone actonide 
crcam under an occlusive dressing thc rc
sponsc to PGE1 was rcduced by 50 "'c. This 
might have bccn due either tu an inhibition 
of the spreading or to decreasc in reactivity 
tu the direct vasodilator effects of PGE 1 . 
Large doses of cpinephrine are requircd to 
inhibit the vasodilatory effects of PGE 1 . 
Thus 100 .''8 of epincphrine is needed to 
abolish the effects of 0.1 /tg of PGE1. The 
reaction to PGE1 was not influenced by 
histamine depletion, antihistamines or 
atropine. lntravenous infusion of a kal
likrein inhibitor reduced the effects of high 
but not of low doses of PGE1. It is sug
gested that PGE1 might be onc of the main 
mediators of antidromic vasodilatation and 
an important factor in inflammatory re
sponse. 
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