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Abstract. The re,ponse o( human cutaneous blood vessels 
to intradermal injection of prostaglandin E1 was ,tudied 
in order 10 C\'aluate the abilny of this agent 10 cJu,e the 
vascular changcs seen in smtained acutc inflammation o[ 
thc skin. A singlc intrnclcrrnal jnjcction of I µg prosta­
glandin E1 caused a persistent dusky erythcma and a well­
defincd weal. Sevcn injections of 5 µg prostaglandin E, 
given intradcrmally at intcrvals of 8 hours resulted in a 
cutaneous rcaction clinically charactcrized by redness, 
ederna and tcnderness. By using an arterial occlusion 
technique. 1hc ab,,.,nce of tacbyphylaxis witb re,pecl 10 

wealing wa, dcmonstrated witb prostaglandin E,. Further­
morc, absence of tachyphylaxis with respect to crythema 
formation was also demonstrated, since no rcduction o( 
thc erylhematous area occurred after repeatcd injections 
o[ prostaglandin E,. Thi, evidence suggests that prosta­
glandin E, can mediate vascular permeability in sustained 
ac111e inflammation. 

The prostaglandins (PG) are a group of fatty 

acids. highly active in human skin (2, 6, 12). 

They have recently been sugge�ted as possible 

causati\'e agents of sustained cutaneous inflam­

mation (5, 12). Prostaglandins and prostaglandin­

like activity are released in cutaneous inflamma­

tory reactions (I, 5, 10, 1 I). After repeated intra­

dermal injections of PGE 1 thc histological and 

hiochemical changes were similar to those seen 

in early inflammatory reactions following tissue 

injury (14). Howe,er, in order lo cause su�tained 

acute inflammation, a vasoactive substance 

should not exhibit tachyphylaxis. The present 

study is concemed with experiments attempting 

to elucidate the still unsettled problem of tachy­

phylaxis of prostaglandin E1 in human skin. 

MATERIAL AND METHODS 

Eightccn voluntcer patients with localizecl non-inflamma­
tory skin conditions not affecting the thighs and the arms 
wcre s1udied. 

Prostaglandin E, dis�olved in O. l 54 M NaCI was injectcd 
intradermally. A volume of 0.1 ml was injccted using a 
tuberculin syringe and a needle of 0.5 mm externa) dia­
meter. The oullines o( the resultant weal and erythema 
were lrnced on transparent paper und the areas mcasurcd 
planimetrically. 

In order to demonstrate the presence or absence of 
tachyphylaxi� in regard 10 wealing, tbe following method 
based on thal of Lewis (9) as modified by Greavcs & 
Shuster (3) was adoptcd. A sphygmomanomclcr cu(f was 
placed on one upper arm of the patient and inflatcd 
above arteriol pressure. One µg prostaglandin E, was in­
jected intradcrmally when, becausc o{ arterinl occlusion, 
no weal appeared. A control injection of thc same dose 
of PGE, was performed on the oppositc unoccludcd 
forearm. Occlusion wa� terminated after 30 minutes, and 
5 minutcs later, I µg PGE, was injected inta the precise 
site of thc previou, injection in both arms un(I tbc rc­
<ulling weal was mcasured. 

In order to demonstrate the presence or absence of 
tachypbylaxis with respect to crythema formation the 
following experiments were performed. Five µg PGE, wus 
injected intrademrnlly inta the lateral aspect of the thigh. 
Each patient rcceived 7 injec1ions inta the same site at 
intervals o( 8 hours. lnjections of 0.154 M NaCI werc 
p�rformcd simuhancou�ly on tbe opposite thigh for con­
trol. The resultant areas werc measured planimetrically 
60 minutes after each injection. 

RESULTS 

The prescnce or absence of tachyphylaxis in re­

spect of weal response was determined in 8 

subjects using the arterial occlusion tcchnique. Tn 

each case, 1 µ,g PGE1 was injected into a forearm, 

which had been rendered completely ischaemic. 

No weal appeared, although a faint erythema 

could be seen at the site of injection. Thirty 

minutcs later the circulation was restored and 

after a further 5 minutes, no wealing could be 

detected al the sitc of the first injection in 3 suh­

jects. Tn 5, a small weal developed, though small­

er than the control "eal. A second dose of 1 µ,g 
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Table I. Weal response ro second dose of I 11g pro.1Iagla11di11 E, injected ar the same site as the {irsl, 5 111i11 
after Iermi11atio11 of arterial occlusion of JO min duratio11 

Subject no. 
lnjection or 
prostaghindin E1 I /IV, 2 3 

Control injection, 
no occlusion 100 105 70 

First injcction, r es idual 
wcal arter lerm ination 
or occlu,ion 5 10 0 

Second injection, 
reinjectio,, at same 

sitc as firsl injection 105 100 55 

Correctcd response to 
sccond mjection 100 90 55 

PGE1 was then injected into the same site a� 

the first and the resullant weal measured 5 mi­

nutes later. lo all 8 subjects a weal appeared 

which was similar in si7e to the control '-"eal 

(Table T). In the 8 subjects the mean aret\ of thc 

weals for the second injection of PG E 1 was 80 + 

6 mm� S.E. compared \�ith 78 _ 8 mm� S. E. for 

the control injcction. The differcnces betwccn the 

means do not differ significantly (p > 0.2) indicat­

ing that tachyphylaxi!. in respect of weal for­

mation was not caused hy PGE
i
. 

Tachyphylaxb with respect to crythema for­

mation was studied in JO subjech each receiving 

sevcn intradermal injections of 5 11,g PGE l at 

intervals of 8 hours. The ensuing reaction was 

charactcrized h} redness, ederna and tenderne:,:, 

Fig. 1. Cuwneous rcaction induced by seven intradermnl 
injection5 of 5 µg PGE, gi,en at inlen·als of 8 hour�. 
The reac1ion is charac1eri1ed by redne,s. cdema and 
lendemc<s. 
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Mean s.e.or 
responscs for 

s 6 7 8 group (mm') 

90 70 70 30 78.:_8 

IS 0 20 0 

120 80 85 70 

105 80 65 70 80 6 

(Fig. I). The erythema appeared almost imme­

diately after the first injection and persisted for 

several l10urs. Eight hours after the first injec­

tion the erythcma had diminished considerably 

in 8 of the 10 subjects and completely disappearecl 

in 2. l [owever, from thc second injection and on­

wards the er} thema persisted and did not dis­

appear until 10-12 hours aftcr the seventh in­

jection. The difference in area bel\\ecn the ery­

lhcma induced by thc first and the :,ubsequent 

injcctions of PGE 1 rcgistered 60 minutes aftcr 

the injections. did not differ significantly (p » 

0.2) (Table 11), indicating that 1acl11phylaxis in 

regard to erylhema formation was not caused 

by PGE 1 . Be:,ides causing erythema, PGE 1 also 

Tablc IL Erythema i11d11ced by repeated i111radermal 
injections of 5 /IC prostagla11di11 E, 

Each palient recc ived 7 injcc1ions al intcrvals of 8 hours. The 

erythema was reg istcrcd 60 min after each injection 

Subjcct 
no. 

2 
3 
4 

5 

6 
7 
8 
9 

10 

Mcan 
.±S.E. 

Erythema (mm') 

First 
mjection 

I 365 
590 

995 
730 
770 
570 
695 
640 
490 
485 

733 
85 

Sc,cn1h 
injec1ion 

I 440 
625 
790 

I 040 
895 

I 010 
425 

945 
I 070 

590 

883 
92 



produced a well-dcfined weal disappearing about 

1 hour after the first injection. However, after 

lhe third injection of PGE1 
and onwards, al­

though a slight profuse ederna of the injected area 

was noticed (Fig. 1) no distinct weal was dis­

cernible. A slight tenderness of the injected area 

was experienced in each case after the second in­

jection. 

DlSCUSSTON 

The technique of arterial occlusion used in the 
present study for testing for tachyphylaxis in re­

gard to wealing is uscful for evalualion of vaso­

active substances. A clear distinction can be 

drawn between agents such as PGE1 and hista­
mine and serotonin. The [alter two show tachy­

phylaxis (3) and therefore are likely lo be ca­

pable of medialing only short-lived weal-and-flare 

reactions, i.e. local cutaneous anaphylaxis (13) 
and factitious urticaria (4). By contrast PGEt 

showed no evidence of tachyphylaxis, indicating 
lhat PGE1 can cause sustained acute inflamma­

tion in the skin. The validity of the occlusion test 

depends on being able to show that the vaso­

active agent is present ducing the period of 
ischaemia. This possibility does not require ex­

ploration since activity at the site of injection of 

PGE1 after resloring the circulation was present 

in the form of a small weal in 5 and a faint ery­

thema in all 8 subjects. The possibility rernains, 

however, that vasoactivily persists after disappear­
ance of PGE1 . 

The observation that repeated intradermal in­
jections of PGE1 did not cause tachyphylaxis in 

respect of erythema formation in human skin 
confirms and extends the findings of Juhlin & 

Michaelsson (7). In 4 subjects they found that 

three intradermal injections of 0.1 and I µ,g of 

PGE t given at intervals of 24 hours produced ex­
actly the same area of erytherna each day. The 

disappearance of the well-defined weal observed 

by us after the third injection of PGE1 may be 

due to the fact that the weal is caused, at least 

in part, by endogenous histamine release brought 

about by PGE1 (12). However, this could not be 
dernonstrated in the occlusion experiments. 

Evidence is rapidly accumulating that the pros­
taglandins are irnplicated in inflammation (I, 5, 

8, 10, 11, 14, 15). The results of the present study, 

which reveal that PGE1 does not cause tachy-
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phylaxis in human skin, support the view that 

PGE1 can cause acute sustained cutaneous in­

flammation in man. 
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