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Abstract. lnflammatory exudates from 10 patient� with 
bullous skin disea�es wcre analysed by immunochemical 
techniques including cro�sed immunoelectrophoresis. The 
results were compared with those obtained in fluid from 
suction bullae obtained in normal skin in 13 control sub­
jects and synovial fluid from 20 patients with rheumatoid 
arthritis. Abnorma) fibrinogen degradation products iden­
tical with those found in synovial fluid from patients 
with rheumatoid arthritis were detected in exudates from 
each of the patients with bullous dcrmatoses. whereas 
significantly smaller amounts of fibrinogen antigenie ma• 
terial were detected in fluid obtained by suction. The 
fibrinogen antigenie material demonstrated in exudates 
from pathological bullae, immunochemically similar to 
that found in rheumatoid synovial fluid, indicates that the 
prescnce of these products reflects the more general fea­
tures of an inflammatory exudate. 

K ey ,rnrds: Fibrinogen/fibrin; Bullous dermatoses: ln­
flammatory exudates; Synovial fluid; Suction 
bullae 

Abnorma! fibrinolytic activity ha<; previously been 
dcscribed in various cutaneous disorders. including 
vasculitis (4), psoriasis (6, 8) and bullous diseases­

notably dermatitis herpetiformis ( 11, 18). Common 

features in the deposition of fibrinogen/fibrin anti­

genie material in skin and synovial tissue from pa­

tients with psoriatic arthritis may reflect common 

mechanisms of formation in the tissues. In syno­

vial fluid in patients with rheumatoid arthritis, 
fibrinogen degradation products of possible patho­

genetic significance have been detected recently 

(3). 
These degradation products seem unrelated to 

thc fibrinolytic system (3). Their presence in in­

flamed rheumatoid joints may not necessarily be 

specific for this disease. They may equally well be 

non-specific products of an intlammatory reaction, 
subsequently detectable in other types of inflam­

matory exudates including easily accessible skin 
exudates. 

We have therefore studied inflammatory exu­

datcs in a group of patients with various bullous skin 
discases and compared thei..e re\ults with those 

obtained in a control group in whom suction bullae 

were raised on normal non-inflamed skin. The re­

sults havc been compared with those found in 
rhcumatoid synovial fluid. 

MATER[AL AND METHODS 

lnflammatory exudates from patients with bullous skin 
disea,es, fluid from suction bullae obtained in normal skin 
and synovial fluid from patients with rheumaloid arthritis 
were analysed by iinmunochemical techniques a� de­
scribed by Clemmensen et al. (2) including crossed im­
munoelectrophoresi,. 

Ten patients (3 men and 7 women, mean age 68 yearsl 
with bullous diseases were examined. The diagnose, were 
bullous pemphigu� (I), stasis bullae (I). bullou� erysipelas 
(5), bullous impe1igo (2) and zoster (I). Cell counts for 
erythrocytes and leukocytes were performed in exudatcs 
from 7 pa1ients with buUous dermatoses and plasma 
fibrinogen levels were also detcrmincd in this group. Flui<l 
from bullae raised by suction (12) on normal non-inflamed 
abdominal skin in 13 voluntecr patients (9 men and 4 
women, mean age 61 years) was examined by the same 
methods. As a further control. suction bullae were raised 
in 2 of the patients with bullous dermatoses. Synovial fluid 
from 20 patients (6 men and 14 women, mean age 62 years) 
with rheumatoid arthritis was also analysed. 

8111/011s jl11id was collected by puncture of the bullae in 
0.11 M trisodium citrate (volume fraction = 0. 10) and 
stored at -20'C. 

Sy1101·ial jluid was collected and treated with hyalu­
ronidase as described previously (2). 

The concentration of individual proteins was deter­
mined by electroimmuno-assay in agarose gel esscntial­
ly as described by Laurell ( 13) using Protcin-Standard­
Plasma. Protein-Standard-Serum (Behringwerke. Mar­
burg-Lahn. West Germany) and a crude primary plas­
min inhibitor preparation ( 14) as reference. Crossed im­
munoelectrophore�is was performed essentially as de­
scribed by Ganrot (9) with barbiturate buffer al pH 8.6. 

Estimation of the concentration of plasmin-inhibitor 
complex was performed 35 described by Weeke ( 19). 
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Fig I. Pattem of immunoprecipitates obtaincd by cro,sed 
immunoelectrophorcsis at pH 8.6 of fibrinogen antigenie 
material. The figure shows normal fibrinogen from pla�ma 
(A). material from rheumatoid synovial fluid (B), and ma­
terial in exudate from a patient with bullous erysipelas. 
The first dimension electrophoresi\ wai, run in agarose gel 
(anode ro left). The sccond dimension electrophoresis 
(anode at top) was run in agarose gel containing immuno­
globulin directed against fibrinogen (volume fraction in gel 
0.02). The sample applied in the ,lit concaincd (Al 10 µI 
plasma (B) 10 µI rhcumatoid synovial fluid and (C) 10 µI 
pathological bulla nuid. 

Estimation of clottable fibrinogen was performed as 
previously described (3). 

Platelet-poor plasma. Plasma was separated by cen­
trifugation from freshly drawn blood collected in 0.11 M 
trisodium citrate (volume fraccion"' 0. 10) and stored at 
-2<1°C.

Barbiturate bu.fler. Sodium barbiturate. 64 mM/I: bar­
biturate acid, 11 mM/1; calcium Jactate, 2 mM/I, pH 8.6. 
Agarose. lndubioseS A 45 (L'industric Biologique, Ge­
ncvilliers, France). 

Specific rabbit i1111111111oglob11/i11 against the primary 
plasmin inhibitor was prepared as prcviou,ly described 
(14). 

.'::ivr,�ifl,· rahbir l1n1111u1oglobuluu agajn�t human a:r 
macroglobulin. fibrinogcn and plasminogen, dis,olved in 
NaCI (0.1 M/I). NaN3 (0.015 M/I). wcre obtaincd from 
Dakopam, Copenhagen. Denmark. 

RESULTS 

Abnonnal fibrinogen degradation products identical 

with tho!.e found in synovial fluid from patients with 
rheumatoid arthritis were detected in e�udates from 

each of the patients with bullous diseases ( Fig. I). 
By contrast, no such abnorma! products could be 
detected in suction bullae. The quantitative estima­
tion of fibrinogen antigenie materials in the three 

types of exudate, viz. of synovial fluid. suction. and 

pathological bullae. i!, given in Table I. By crossed 
immunoelectrophoresis of tluid from suction bullae 
into immunoglobulin against fibrinogen, the precipi­
tate displayed gammaglobulin mobility as does 
fibrinogen (Fig. I A). Upon addition of thrombin to 
the suction bulla fluid no precipitatc was formed by 
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crossed immunoelectrophoresis indicating that the 
material was fibrinogen. Crosscd immunoelcctro­
phoresis of fluid from bullous detmatose!. revealed 
immunoprccipitates in the a2, /3, and y-globulin re­
gions of serum proteins. identical with the precipi­
tatcs found in synovial fluid (Fig. I B. C). When 

thrombin was added to the fluid, no difference in 

the immunoprecipitates occurred. indicating that 

this material was not fibrinogen. 

The concentration of librinogen antigenie materi­

al in the pathological bullae varied between 0.11 and 
16.83. armacroglobulin between 0.12 and 3.28 and 

plasminogen between 0.20 and 3.84 µ,M/1 (Table 

I). The corresponding values for rheumatoid syno­

vial fluid are listed in the table. By contrast. only 
trace amounts of fibrinogen antigenie material werc 
detected in fluid obtained by !>Uction and the value� 
were significantly lower (p<0.05) when compared 

with pathological bullae and rheumatoid synovial 
fluid. Only arinhibitor was found (in almost the 

same conccntrations) in suction bullae and in patho­
\ogical bullae, 0.31 and 0.42 µ.M/1 respectively 

(Table l).  In rheumatoid synovial fluid the cor­
responding value was 0.55 µ.M/1. A complex be­

tween plasmin and a2-inhibitor was also found in 

pathological bulla fluid identical with that found in 

rheumatoid synovial fluid. 
Fluid from suction bullae was examined in 2 pa­

tients with bullous dennatoses (bullous pemphigoid 
arn.l 1,tasb bullae). Aftcr 3 wceks on �ystcmic 
steroid treatment resulting in clinical improvement, 
fluid from a suction bulla in the patient with bullous 

pemphigoid contained only trace amounts of fi­

brinogen and no abnorma) fibrinogen degradation 

products. In the patient with bullous stasi� eczema. 

no abnormalitics wcre found in simultaneously in­

duced suction bullae raised on the abdomen on 

clinically normal skin. 
In bullous dermatose� and in synovial fluid the 

mass concentration of the estimated protein was 
found to be about 50 % of the plasma concentra­
tion. In suction bullae thc mass concentration of the 

proteins was only about I/ I O of the plasma concen­
tration. except for the primary plasmin inhibitor (a2 

inhibitor, Tablc I). The mcan plasma fibrinogen 
concentration in the patients with bullous der­
matoses was 10.4 µ.M/1, which was within the nor­

mal range for this protein (6-10 µ.M/1). 
The ratio between erythrocytes and leukocytes 

was sim ilar (4: I )  in exudates from suction bullae 

and bullous dermatoses. but the total number of 
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Table I. Concelllratio11 vfproteins in ex11datesji·om b11//011s dermatoses, s11ction b11//ae and svnol'ialf111id. 

The figures represent mean ±S.E.M. 

Fibrinogen 
antigenie 
material 
(µM) 

Alpha., 
macroglobulin 
(µM) 

Plasminogen 
(µM) 

Alpha, 
inhibitor 
(µM) 

Bullous dermatoses (n = JO) 
Suction bullae (n = 13) 
Synovial fluid (n = 20) 

4.63" ± 1.64 
0.33±0.10 
3.82± 1.42 

I. 14" ±0.35
0.26±0.03
0.90±0.42

I. 12"±0.41
0.35±0.04
1.11 ±0.40

0.42±0.07 
0.31 ±0.03 
0.55±0. 10 

" Valucs significantly different from suc1ion bullae values a1 the 5 % leve I of probability. 

cells was about 100 times higher in bullous der­

matoses. In bullous dermatoses the mean value of 

the number of leukocytes was 0.2x 10'" and in suc­

tion bullae the corresponding value was 0.2x 10 8
. 

The number of cells was not determined in synovial 
tluid. 

DISCUSSION 

The present results have clearly shown that there is 

an "abnorma!" fibrinolytic activity in exudates from 

patients with bullous dermatoses when compared 

with suction bullae obtained in normal uninflamed 

skin. Furthermore, the fibrinogen degradation prod­

ucts in the exudates from the pathological bullae 

were immunochemically similar to those present in 

rheumatoid synovial tluid. In suction bullae the 

material dctected probably represents fibrinogen 
escaped from the circulation. since it was clottable. 
In tluid from bullous dermatoses and in rheumatoid 

synovial tluid no clottable fibrinogen was present. 

The plasma fibrinogen in patients with bullous der­

matoses was within the normal range and particular­
ly not elevated. 

Inflammation with formation of fibrin deposits 

and subsequent fibrinolysis is a normal response to 

tissue injury, leading to tissue repair (I). The forma­

tion of fibrinogen degradation products in excess 

amounts in rheumatoid synovial tluid and pathologi­

cal bullae might to some extent account for the exu­

date formation, since this material is highly hydro­
philic (3). 

By using immunofluorescence techniques. fi­

brinogen antigenie material has previously been 

detected close to the dermo-epidermal junction in 
psoriasis (6, 8), vasculiris (4) rheumaroid anhritis 

(5) and in certain bullous diseases, notably der­
matitis herpetiformis ( 11, 18).

However, with immunotluorescence techniques 

it is only possible to determine that the material is 

fibrinogen antigenie. By contrast, immunochemical 

techniques such as crossed immunoelectrophoresis 
permit evaluation of the molecular structure and 

conclusions to be drawn concerning the nature of 

the material. Thus by means of crossed im­
munoelectrophoresis it is possible to dissociate 

fibrinogen from fibrin degradation products. At­

tempts to use immunochemical methods in those 

conditions where fibrinogen antigenie material has 

been demonstrated by immunotluorescence tech­

niques might yield valuable new information about 

the chemical nature and possible pathogenetic 

significance of these substances. 
As might be expected. leukocytes were present in 

greater amounts in pathological bullae than in suc­

tion bullae. Leukocytes are known 10 migrate into 
intlammatory sites when a fibrin network has heen 
formed ( 17). Furthermore. neutrophil leukocytes 

contain activators of fibrinolysis ( I 0) and leukocytic 
neutral proteases have been held responsible for the 
formation of various fibrinogen degradation prod­

ucts ( 15), but whether this is the case or not in 

rheumatoid tluid and pathological bullae remains to 

be determined. 

The demonstrated fibrinogen antigenie material 

in exudates from pathological bullae, immuno­

chemically similar to that found in rheumatoid 

synovial fluid, indicates that the presence of these 

products retlects more general features of an in­
flammatory exudate. 
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