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Abstract. The erythema and wealing resulting from the 
application of thurfyl nicotinate ointment (Trafuril) and 
from the inoculation of kallikrein has been studied in 
patients with chronic urticaria and normal controls. Poly
phloretin phosphate (PPP) suppressed the reaction in con
trols but in patients with urticaria it increased the reac
tions to Trafuril and had little ef

f

ect on the kallikrein 
reaction. PPP also suppresse<l the PGE.-induced erythe
ma in normal controls but not in urticaria patients. In a 
separate study using fibrinolysis autography, prostaglan
din (PG) E, and PGF,a depressed fibrinolysis in the skin 
of two pigs and both kallikrein and Trafuril suppressed 
fibrinolysis in human skin. It is suggested that the inllam
matory reaction induced by thurfyl nicotinate and kalli
krein is mediated in part by a prostaglandin-like action. 
Several anomalies in the action of Trafuril in skin diseases 
can be explained if such prostaglandin-like activity is 
mediated in part through inhibition of fibrinolysis. 
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The underlying mechanism in chronic urticaria is 

unknown although it has long been known that it is 

not based primarily on allergy. Accordingly a bio

chemical basis with acquired or genetically de

termined abnormalities has yet to be worked out. 

Such causes have been suggested by the observed 

atypical, delayed reactions to histamine, and the 

stronger than normal reactions to thurfyl nicotinate, 

PGE and kallikrein (9, 10). Furthermore, scveral 

PG antagonists (i.e. antiphlogistica) and even col
our additives and preservatives, can provoke or 
exacerbate the symptoms (7, 12). These facts sug
gest the operation of certain enzymatic systems re

lated to a secondary inflammatory reaction (21 ). 

Of particular interest in this connection is the 

reaction evoked by thurfyl nicotinate. The abnor

ma! dermographisrn caused by this substance can 

be suppressed by aspirin but not by antihistaminica 

or by pretreatment with 48/80. a histamine liberator 

(22). Similarly, the symptoms of chronic urticaria 

are not or are only partly intluencecl by antihis

taminica. Consequently. the question is raised as to 

whether or not PG or PG-like receptor mechanisms 

are involved in chronic urticaria and the abnorma! 
reactions lo thurfyl nicotinate, PGE and kallikrein. 

In order to provide more information pertinent to 

this question we have investigated the intluence of a 

specific PG-antagonist, polyphloretin phosphate 
(PPP) (3, 5), on these reactions. Furthermore, the 

part played by the fibrinolysis system is of intercst 
in this connection, as in urticaria, and particularly 

in vasculitis, there is a shift in the balance towards 

excessive fibrin deposition or excessive fibrinolysis 

(14). Accordingly, it also seemed of interest to 

measure the fibrinolytic activity following the ap

plication of thurfyl nicotinate and PG. For conveni

ence, the measurement of fibrinolytic activity fol

lowing PG treatment was undertaken in pig skin. 

MATERIALS AND METHODS 

Examination ofjibrinolysis. Approximately 30 mg of thur
fyl nicotinate ointment (Tra[uril®-Ciba, Switzerland) 
was rubbed gently into 10 cm2 normal looking skin over 
the greater trochanter in 7 normal subjects and in 11 sub
jects with chronic urticaria. 

Biopsies were taken at a Lime of maximum response 
which varied from 1-2 hours, and from a control site over 
the opposite greater trochanter. The tissue was frozen at 
-20°C and subsequently &-10 cryostat sections were cut.
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Table I. Percentage of total area oj sections o
j 

skin 
showing fibrinolysis before and after application of 
thurfyl nicotinate in normal skin and urticaria 

Normal skin (11=7) 

Pre0 Postb 
(%) (%) 

49 19 
57 18 
55 16 
35 I 

33 7 
42 8 
48 9 
62 30 

• Before application.
b After application.

Urticaria (11 = 11) 

Pre• Postb 

(%) (%) 

38 7 
43 8 
31 10 
47 14 
39 41 
41 15 
46 17 
49 I 

22 7 

20 5 

52 2 

Sections were covered with a film of fibrin as described by 
Todd (19) and modified by Turner et al. (20). Sections 
were left overnight at 4°C and then incubated for I 0---30 
min. After fixing and staining with haemotoxylin, areas of 
lysis were estimated using the method of Dodman et al. 
(4). Paired sections were examined by immunofluores• 
cence technique for the presence of fibrin-related anti· 
gen. The fibrinolytic activity following intradermal (i.d.) 
injections with PGE, and PGF2a into unprepared skin of 
two Large White pigs was also examined with the same 
technique as described above. The prostaglandins were 
obtained in stock solutions containing 50 µ.g PG/ml. 10 µ.g 
and 30 µ.g of PGE, and 10 µ.g and 50 µ,g of PGF,a were in
jected into various sites in the pig's skin. Biopsies were 
taken 30 min after the injections. including biopsies for 
control. 

Examinations with PPP. Forty patients suffering from 
chronic urticaria were investigated. Twenty-seven healthy 
persons of the same age group selected from the hospital 
staff served as controls. Pretreatment with polyphloretin 
phosphate (PPP) was performed as described by S0n
dergaard & J0rgensen ( 16). Each person received three 
i.d. injections with 100 µ,g of PPP in 0.1 ml saline at 
hourly intervals. Kallikrein (Padutin powder) was dis
solved in saline to 20 units per ml and 2 units were injected 
i.d. at a volume of 0.1 ml. Thurfyl nicotinate ointment 
(Trafuril®) was applied lo a I cm' area and was left on for 
10 min before being gently removed with a cotton swab. 
The area was then cleansed with a 60 % alcohol solution. 
For tests with PGE2 on normal controls and subjects with 
chronic urticaria the stock solution was diluted to 5 µ.g/ml 
and 0.1 ml, i.e. 0.5 µ.g was injected i.d. Thurfyl nicotinate, 
kallikrein, and PGE, were tested with and without pre
treatment of the area with PPP. Uninvolved skin of the 
llexor aspect of the right and left forearm served as test 
areas. The pretreatment with PPP was pert'ormed on only 
one side. The diameters of the erythematous and oedema
tous reactions were measured after 20 min, I hr and 2 hr. 
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RESULTS 

Fibrinolysis. It will be seen from Table I that in all 

cases the skin treated with thulfyl nicotinate 

showed depression of fibrinolysis. The values rep

resent the percentages of section sulface showing 

lysis. With immunofluorescence microscopy, no 
fibrinogen was detected in the sections. Table Il 

shows the results of the pig studies. A depression in 
fibrinolysis following PGE2 and POF2 versus con

trols was found in all test sites. 
Effect of PPP. The mean erythema and weal 

reactions and the standard errors of mean (S.E.) are 
illustrated in Table l l l .  

Ka!likrein. PPP caused a marked reduction o f  the 

erythema in the control group, but it had no appar

ent influence on the erythema in the urticaria group. 

This difference in reaction between normal persons 

and patients with chronic urticaria was most dis
tinct at I hour and 2 hours and was statistically 

significant for 6 out of 13 patients with urticaria 
(P<0.001). The erythema produced by kallikrein 
without pretreatment was obvious greater at 2 
hours in the urticaria group than in the normal con
trols, but the difference was not statistically 
significant (P>O. l) (Fig, I). The erythema also had 

a tendency to last longer in the patient group, in 

some cases up to 3 days. 
The weal induced by kallikrein was larger in the 

patients than in the normal controls. In 2 patients it 
increased <luring the tirst 24 hours and lasted for 

about 96 hours. The difference between the two 

Table II. Fibrinolytic activiry fol/01ving i.d. injec
tions of PGE2 and PGF2 into unprepared skin of 
pigs 

Control sites were not injected 

Fibrino-
Substances n Skin reaction lysis (%) 

PGE,, 10 µg 2 Erythema 14-33 
Slight induration 

Controls 2 29-50 
PGE,, 30 µg I Erythema 

Slight induration 
23 

Control I 32-35 
PGF,. 10 µ,g 2 Erythema 15-23 

No induration 

Controls 2 29-50 
PGF,. 50 µ.g Erythema 13 

No induration 

Control 32-35 
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Table III. Effect o
f 

polyph/oretin phosphate (PPP) i.d. 011 skin reactions induced by kallikrein, thurfyl 
nicotinate and PGE2 (mean area in mm2 ±S.E.) 

20 min I hour 2 hours 

Substances Subjects Weal Erythema Weal Erythema Weal Erythema 

Kallikrein Normal 185±40 460 ±493 174 ±90 262 ±158 282 ± 176 113 ± 94 
(11=8) 

Kallikrein + PPP Normal 148±25 257 ± 83 157 ±42 26°± 19 148 ± 33 7•+ 7 
(11=8) 

Kallikrein Urticaria 298±46 420 ± 72 342 ±66 288 ± 64 221 ± 63 250±116 
(n= 13) 

Kallikrein + PPP Urticaria 278±69 395 ± 94 293 ±82 285 ± 80 189 ± 72 258 ±103 
(11= 13) 

Thutfyl nic. Normal 156±61 891 ±263 143 ±43 I 163±457 85 ± 42 285 ± 92 
(11= 10) 

Thurfyl nic. + PPP Normal 116±29 348 ± 124 93 ±33 285 ± 98 31 ± 13 141 ± 94 
(11= 10) 

Thurfyl nic. Urticaria 174±72 649 ± 53 162 ±71 I 342±502 49 ± 21 259 ± 124 

(n = 13) 

Thurfyl nic. + PPP Urticaria 218±80 875 ±563 346b±84 I 854•±763 295°±103 I 082 ±847 
(11= 13) 

PGE2 Urticaria 110±29 560 ± 57 113 ±35 456 ± 73 61 ± 25 195 ± 55

(n= 14) 

PGE2+PPP Urticaria 139±45 657 ± 178 64 ±13 351 ± 42 40 ± 12 241 ± 51 
(n=9) 

PGE2 Normal 60±14 432<± 43 36< ±17 456 ± % 20 ± 12 159 ± 71 
(11=9) 

PGEi Normal 71±16 327 <± 64 59 ±20 275 ± 37 49 ± 21 160 ± 31 
(n=6) 

• Significantly different from urticaria in 6 subjects (P<0.001).
• Significantly different from normal in 6 subjects (P<0.00 I).
< Significantly different from urticaria (P<O. I).

groups was, however, not statistically significant 

(P>O. I). Pretreatment with PPP caused only a 

slight reduction in the response. 

Thurfyl nicotinate. Following pretreatment with 

PPP a marked decrease in erythematous response 

was observed in the controls, whereas a reverse 

reaction, i.e. an increase, occurred in the patient 

group. This difference in response was most dis

tinct at I hour. However, despite the !arge arith

metic difference it was statistically significant 

(P<0.001) only for 6/13 patients (cf. kallikrein). As 

far as is known, these 6 patients did not differ 

clinically from the others within the same group, 

but their reactions were definitely more pronounced. 

Without pretreatment no clear difference in erythe

matous response could be observed between the 

two groups. 

The weal induced by thurfyl nicotinate showed 

the same pattern of reaction. After PPP pretreat-

ment it was reduced in the control group whereas a 

marked increase was observed in the patients. The 

difference in response between the two groups was 

significant for 6 out of the 13 patients with chronic 

urticaria (P<0.001) at I hour and 2 hours. Three of 

these patients were the same who also had an 

abnorma( erythematous reaction to thurfyl 

nicotinate after the pretreatment. The wealing re

sponse was markedly increased and lasted for 96 

ho urs. 

PGE •. The reactions to this prostaglandin were 

generally greater in patients with chronic urticaria 

than in normal controls. This difference was 

statistically significant at 20 min as a significant 

inhibition (P<O. I) of the erythema was observed 
only in the control group, and then at 20 min. In the 

urticaria group the erythematous reaction was not 

significantly suppressed by PPP, and neither was 

the oedematous reaction in either of the two groups. 
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steroidal anti-intlammatory substances (aspirin, 

etc.). i.e. well-known inhibitors of prostaglandin 

synthesis ( 15). 
Although the thurfyl nicotinate reactions have 

been used in several studies. the underlying 

mechanism is still unknown. Michaelsson et al. (13) 

demonstrated that thurfyl nicotinate prepared the 

skin for an enhanced purpuric response in patients 

known to develop purpura after ingestion of tartra

zin. The effect was apparently prevented by phen

formin and ethyl oestranol. known promotors of 

fibrinolytic activity. The idea is entertained that 

such provocation by thurfyl nicotinate is somewhat 

similar to the vascular reaction to bacterial endo

toxin, immune complexes and other agents in skin 

prepared by previous injury as observed in the 

Shwartzman's phenomenon. and for thc hyperre
activity of the skin in disorders such as Behcefs 

disease in which alteration or exhaustion of fibrino

lysis is one of the suggested mechanisms (2, 11 ). 
- ---·

T,me PPP has a specific PG-blocking activity and acts 
20mrn l hr 2 hr 

Fig. I. The effect of PPP on the erythema produced by 
kallikrein in normal subjects (x) and in patients with chro
nic urticaria (e). ---. PPP+kallikrein; -, Salinc+kalli
krein, 

DISCUSSION 

lnflammatory reactions can be divided into two 

stages-early and late; the pattern of reaction in 

chronic urticaria is probably of the second type 

(21). The role of fibrinolysis in inflammation is still 

debated, but in general it is thought to be activated 

in early inflammatory events and depressed in de
layed inflammation, possibly through exhaustion of 

activator production by endothelium (8, 14). A total 

loss of fibrinolysis following kallikrein injections 

has previously been demonstrated by Ryan et al. 

(14). This in itself may be an important factor in 

perpetuating the inflammation. Histamine, on the 

other hand, promotes local fibrinolysis, at least ini

tially. 

Aspirin is considered to activate fibrinolysis and 

it enhances the wealing in some urticarial subjects 
in whom blood fib1inolysis may be initially more 

active (!). The rather prolonged redness and oede

ma seen with thurfyl nicotinate in patients with 

chronic urticaria resembles in some way the 
sunbum reaction in which fibrinolysis is also de

pressed (6). This reaction can be inhibited by non-
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by competitive antagonism (5) which reduces the 

erythematous reaction of PG. The weal reaction is 

probably due to endogenous histamine release and 

is normally not intluenced by PPP ( 16). In normal 

persons the action of endogenous histamine is 

mainly balanced by the adrenergic system but it has 

been suggested ( 18) that in chronic urticaria and 

asthma, histamine acts like PGF and is balanced 
mainly by PGE. All antagonists of prostaglandin 
leave histamine unopposed in urticarial subjects. 

while in normal subjects such antagonists merely 

reduce the prolonged mild inflammatory effect of 

prostaglandin itself. 

S0ndergaard & Greaves ( 17) suggested that the 

inflammatory reaction to thurfyl nicotinate in nor

mal subjects was not mediated by histamine, bra

dykinin. or serotonin, but they observed that the 

skin of patients with chronic u11icaria showed more 
histamine-like activity than that of normal subjects. 

The normal depression of fibrinolysis by thurfyl 

nicotinale and the effect of a specific prostaglandin 

antagonist observed in this study. offer a possible 

explanation for the recorded unusual responses of 

the skin to this substance. 
The paradoxical effcct of PPP on the reactions to 

thurfyl nicotinate and PGE2 and the lack of effect on 

the kallikrein-induced erythema in patients with 

chronic urticaria strongly suggest an abnormality of 

the prostaglandin or prostaglandin-like receptors in 

these patients or an abnorma! metabolism of PGE to 



substance, with oppo:.itc or antagonistic action. 

One consequence of the action of thurfyl nicotinalc 

and l,..allikrein on the�e receptors is an ultimate de

pression in fibrinolytic activity. 
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