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in other types of tumours (8)-that in the case of 

squamous cell epithelioma a connection may exist 
between the increase in suppressor cells and the 

formation of metastases. This hypothesis finds 
further support in the blastic response reduction to 
PHA and to ConA, as recorded by us in carcinoma 

patients with high peripheral blood levets of Tg. 

The results of several studies indicate that. in 

addition lo the suppressor cells, the lymphocyte T 

fraction with receptors for the Fe fragment of lgG 

comprises two cell populations, referred to respec­
tively as K (responsible for antibody-dependent cel­
lular cytotoxicity) and NK (to which cell-mediated 

spontaneous natura! cytotoxicity may be attributed 

( I 0)). In the light of these data, the Tg lymphocyte 

increase demonstrated in the peripheral blood of 

patients with tumours may also be due to increased 

K and NK lymphocyte fractions. In this latter case, 
patients with squamous cell carcinoma of the skin 
would obviously exhibit high levels of lymphocytic 

cytotoxic activity (7). Furthermore, Tg lympho­

cytes are known to be less responsive to mitogens 

(5) and consequently their increased percentage
may in fact be responsible for the reduced blastic
response to PHA and to ConA, as demonstrated in 

our patients with high Tg blood levels.

The above immunopathogenetic considerations 

clearly indicate the need for further studies aimed at 
elucidating the biological role of T lymphocytes 
with n:c<::ptor� fo,· the Fe fragment of IgG in patients 

with skin cancers. 
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Abstract. Two previously isolated peptides (Ala-Arg­
Pro-Ala-Lys and Ser-Gln-Leu-Gln-Lys-Val-Pro-Pro-Glu­
Trp-Lys) derived from fibrinogen and cleaved off during 
plasmin-mediated fibrinolysis were investigated regarding 
their effect on vascular permeability in human skin. lntra-



dermal injection of the peptides produced wheals similar 
to those induced by bradkykinin. There was no tlare 
around the wheal as seen after injection of histamine. 
The results indicate that fibrinogen-derived peptides may 
be of importance as permeability-increasing factors in 
inflammatory states. 

Key ll'ords: Microvascular permeability; Fibtin-derived 
peptides; lntradermal injcction 

Formation of fibrin is a crucial event in the tissue 

reaction to trauma or to noxious agents of various 

kinds (7). During the propagation of the inflamma­
tory process the fibrin is continuously degraded. the 
degradation products are removed, and new fibrin 
is formed (8). Fibrin degradation is a consequence 
of local conversion of plasminogen to plasmin, 
which occurs at a high rate in inflammatory lesions 
( 10). 

Two peptides which are split off from fibrinogen 
and fibrin early in the plasminolytic process have 
been shown to cause a local increase in microvascu­
lar permeability after injection in rat skin (I, 2). As 
it may reasonably be assumed that they are also 

formed in vivo and reach substantial concentrations 
in areas where fibrinolysis is pronounced (4), they 
are both strong candidates as contributors to the 
permeability increase that is part of the inflammato­
ry reaction. In this study we investigated their ef­
fect on microvascular permeability in htiman skin. 

MATERIALS AND METHODS 

Eight healthy subjects and 5 patients with chronic urtica­
ria were tested. None of them were taking antihistamine 
or anti-inflammatory drugs. 

Tested materie,/ 

The two fibrin-derived peptides, which since their puri­
fication have been named 6A (Ala-Arg-Pro-Ala-Lys) 
and 6D (Ser-Gln-Leu-Gln-Lys-Val-Pro-Pro-Glu-Trp-Lys). 
were synthesized by Drs. L.-E. Larsson. G. Lindeberg 
and U. Ragnarsson. Department of Biochemistry, Uni­
verity of Uppsala. Sweden. Their origin in the fibrinogen 
molecule and their purification, isolation and subsequent 
synthesis have been described previously (I, 3). Doses 
from 6.25 to 50 nmoles in 0.05 ml saline were injected 
intradermally. 

Bradykinin (BRS 640, Sandoz, 100 nmoles/ml) and his­
tamine HCI I: 100000 (54 nmoles/ml) were used as refer­
ence substances. Saline injection were given for control 
purposes. 

Testing procedure 

lntradermal injections of 0.05 ml of the solutions were 
performed a random sites on the volar side of the fore-
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Table I. Wlteal response after i11trac11ta11eous i11jec-

1io11 ofpeptide 6A, peptide 6D, brculy/..inin ( Bk) and 

hislamine ( Hi) in human skin 

Mean wheal sizes ± S.D. are given 

Wheal Number of 
(mm2) experiments/ 

Sub- nmolcs diameter,x number of 
stance injected diameter2 volunteers 

6A 50 84±35 ( 16/13) 
6D 50 98±42 (9/9) 
Bk 5 165±48 ( 14/ 13) 
Hi 2.7 154±69 (9/7) 

arm. The visible and palpable wheal was measured in two 
perpendicular dircctions 20 min later. In the event that 
erythema extended outside Lhe wheal, its area was also 
measured. 

RESULTS 

Both peptides 6A and 6D, as well as bradykinin and 
histamine, induced a wheal response after intracu­
taneous injection in human skin. After injection of 
histamine the wheal tended to be irregularly out­
lined, with a wide erythematous flare. In contrast, 
the wheal caused by injection of bradykinin and 
both fibrin derived peptides had a mOre even border 
with an erythematous rim which was always less 
than a few millimetres wide. The immediate reac­
tion in patients with chronic urticaria was of the 
same magnitude as that in the healthy subjects. 

The response was maximal after 20-30 min and 
the reaction subsequently faded at the same rate for 
all substances. 

The amount of peptides 6A and 6D needed to 

increase microvascular permeability in human skin 
was more than 10-20 limes that of bradykinin and 
histamine (Table I). On injection of various con­
centrations of peptide 6A there was a dose-related 
response (Fig. I). 

DISCUSSION 

This invesiigation has shown that the two fibrin-de­
rived peptides 6A and 6D increase microvascular 
permeability in human skin, thus extending the ef­
fect observed previously in a rat skin mode! to the 
human species. This result may be regarded as a 
necessary forerunner of further studies on the po­
tential importance of these two or other similar 
peptides in various human pathological states. 

Our results also confirm previous data indicating 
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Fig. I. Dose-response relationship after intracutaneous 
injection of peptide 6A. The abscissa represents thc 
amount of peptide 6A. and the ordinate the wheal area 
expressed as the prnduct of two perpendicular diameters. 
The individual curves for the three volunteers participal­
ing in this part of the study are all presented, as well as 
the mean ± S.D. 

that local fibrinolysis is intimately linked to the 

development and perpetuation of the intlammatory 

process (9). Local fibrinolysis. i.e. the activity of 

locally formed plasmin. is very pronounced in the 

early phases of local tissue injury (7, 10). Plasmin 

increases microvascular permeability by several 

mechanisms. one of which might involve the forma­

tion of vasoactive fibrin-derived peptides (4. 9). 

Sin<;:e the surrounding flare seen after injection of 

histamine does not occur in response to either 

bradykinin or the peptides. it is less likely that their 

effect is due to any appreciable release of his­
tamine. Furthermore. the lack of a delaycd appea­

rance of wheals as seen after injection of kallikrein 

(5) indicates that the kallikrein and peptide effects

on microvascular permeability are different. The

peptide effect is also different from the reaction

with erythematous streaks and hyperalgesia scen 

after injection of prostaglandins (6). 

Thus the mode of action of the two fibrin-derived 

peptides remains unknown. Further investigations 

on their mechanism of action and possible pathoge­

netic role in clinical cases seem warranted. 
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Absrracr. An elderly male patient. who developed sub­
corneal pustular dermatosis 4 years after he first de­
veloped lgA gammopathy is <lescribed. 

Key words: Subcorneal pustular dermatosis; lgA gam­
mopathy 

The pathogenesis of subcorneal pustular dermatosis 

remains unknown. The condition. first described in 




