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Abstracl. Simultaneous demonstration of circulating and 
tissue-fixed immune complexes was a!lempted in 22 pa­
tients with cutaneous necrotizing vasculitis (7 anaphylac­
toid purpura. 9 cutaneous allergic vasculitis, 2 livedo reti­
cularis. I thrombophlebitis. 2 erythema elevatum diu­
tinum and I acute generalized pustular bacterid). In 16 out 
of the 22 patients. particularly patients with anaphylactoid 
purpura and cutaneous necrotizing vasculitis, there was a 
high Clq-binding activity. Oecreased levels of C3 and C4 
were seen in 2 and 3 patients. respectively. In 11 out of 16 
skin lesions. the granular deposits of immunoglobulins 
and/or complement were demonstrated in the blood ves­
sel walls of the dermis. lgA deposit was seen in anaphylac­
toid purpura, and lgM deposit in other types of vasculitis. 
C3 deposit was the most frequently noted. There was no 
definite correlation between Clq-binding activity and tis­
sue deposits. 
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Although cutaneous necrotizing vasculitis varies in 

clinical appearance, the histological features are 

fairly uniform: fibrinoid degeneration of the blood 
vessel wall, associated with infil tration of polymor­

phonuclear leukocytes and nuclear dusts and with 

extravasation ofred cells. The cutaneous manifes­

tations-such as erythema, urticaria, papules, pur­

pura, vesicles, pustules, nodules and ulcers-de­

pend on the size and location in the dermis of the 

involved blood vessels. 

Since the histological changes are sim ilar to those 

induced by circulating immune complexes in ani­

mals (4), human necrotizing vasculitis is believed to 

be produced by immune complexes. Soluble im­

mune complexes which are formed in the blood 

stream are caused to deposit in the blood vessel 

wall by a variety of factors. When this occurs, com­

plement cascade may be initiated and polymorpho­

nuclear leukocytes migrate into the blood vessel 
wall. Lysosomal enzymes which are released may 

induce a destruction of the blood vessel wall. Ex­

travasation ofred cells will follow. 
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We report the results of simultaneous demonstra­

tion of circulating and tissue-fixed immune com­

plexes in va,;ous types of cutaneous necrotizing 

vasculitis. 

MATERIALS AND METHODS 

Patients 

Twenty-tw o patients with cutaneous vasculitis (7 ana­
phylactoid purpurn (Schönlein-Henoch). 9 cutaneous 
allergic vasculitis (Gougerot-Ruiter), 2 livedo reticularis, 1 
thrombophlebitis, 2 erythema elevatum diutinum and I 
acute generalized pustular bacterid) were investigated. 
Sera and biopsy specimens were taken at the first visit or 
<luring the active stage. 

Demo11stra1io11 of circulating immune complexes 

C lq-binding test was performed ad modum Zubler et al. 
( 15). Briefly, 50 µI of tested serum was incubated with 100 
µ,I of 0.2 M EDTA for 30 min at 37 •c to prevent the 
integration of 125JC!q into the intrinsic Clqrs. The mix­
ture was then transferred to an ice bath. Fifty microlitres 
of diluted '"'IClq solution which were prepared from 250 
ml of normal human blood ad modum Yonemasu & Stroud 
( 14) and I ml of 3 % polyethylene glycol were added and
the mixture was left on ice for 60 min and then centri­
fuged. Radioactivity in the precipitate was measured and 
the C lq-binding activity (C lq-BA) was expressed as per­
cent 125lClq as compared with the radioactivity precipi­
tated in a 15% trichloroacetic acid control tube.

Determi11a1io11 of complement 

Protein concentrations of C3 and C4 in the sera were 
determined, using commercial plates (Hoechst). Normal 
ranges of C3 and C4 were 64-116 mg/dl and 17-49 mg/dl, 
respectively. 

Demo11s1ratio11 of tissue-fixed immunoglobulins 
and complemenr 

Biopsy specimens were cut into two. One portion was 
fixed in JO% formalin and stained with hematoxylin and 
eosin, while the other was snap-frozen in a mixture of 
acetone and dry ice and stored at -80"C until use. Sections 
were cut in a cryostat at -20 °C and stained with FITC-
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Table I. C I q-BA. protein concentrations of Cl and C4 in rhe .1·era and direcr immu110.fl11oresce11ce in the 

skin lesiom 

Clq-BA C3 C4 Direct immuno-
Age SeK Diagnosis (1/l) (mg/dl) (mg/dl) nuorescence 

26 M Anaphylactoid purpura 24.0 70.0 34.8 n.d.
2 43 M Anaphylactoid purpura 10.8 155.5 75.0 n.d.
3 16 M A naphylactoid purpura 22.9 141.5 19.3 lgA(➔ ). C3(+)
4 13 M Anaphylactoid purpura 21.2 n.d. n.d. n.d.
5 46 M Anaphylactoid purpura 33.6 n.d. n.d. lgA(+ l
6 59 M Anaphylactoid purpurn 26.3 58.5 24.3 (-) 

7 51 F Anaphylactoid purpura 19.3 82.5 17.5 C3(+) 
8 18 M Cutaneous allergic vasculitis 15.6 142.5 75.0 M(+ ). C3( t J 
9 33 F Cutancous allergic vasculitis 30.0 105.0 13.3 M(+l. C3(+l 

10 66  F Cutaneous allergic vasculitis 15.6 108.0 42.3 n.d.
Il 37 F Cutaneous allergic vasculiti� 19.0 105.0 39.5 M(+). C3(-)
12 58 F Cutaneous allergic vasculitis 19.3 168.0 47.0 C3(+)
13 29 M Cutaneous allergic vasculitis 19.9 87.0 18.4 (-) 

14 17 M Cutancous allergic vasculitis 17.0 96.5 23.6 C3(+) 
15 37 M Cutaneous allergic vasculitis 17.9 66.5 31.4 n.d. 
16 52 M Cutaneous allergic vasculiti� 27.7 64.0 26.5 M(-). C3(..- l
17 43 F Livedo reticularis 14.6 125.0 50.0 (-) 

18 50 F Livedo reticularis 11.7 85.0 29.0 (-) 

19 53 M Thrombophlebitis 18.9 97.5 13.0 n.d.
20 49 F Erythema elevatum diutinum 14.I 61.0 36.0 M(+). C3(+l
21 63  F Erythema elevatum diutinum 26.3 n.o 16.0 (-) 
22 39 M Acute generalized 23.8 123.0 25.3 C3 (histamine 

pustular bacterid injection site) 

Nonnal range <15.6 64.0 17.0 

conjugated anti-human lgG. lgM. lgA C3 and Clq. Pro­
tein concentrations and F/P molar ratio of the conjugates 
were 4.4 mg/ml, 1.74 for anti-human lgG; 3.5 mg/ml, 1.94 
for anti-human lgM; 4.1 mg/ml. 1.40 for anti-human IgA: 
2.5 mg/ml. 1.54 for anti-human C3; 4.4 mg/ml. 2.12 for 
anti-human Clq, respectively. All conjugates were diluted 
to l: 10 with 0.01 M phosphate-buffered saline (pH 7.2) 
before use. 

RES ULTS 

Table I shows Clq-BA. complement levels and de­

posits of immunoglobulins and complement in 22 

patients with cutaneous necrotizing vasculitis. 

The C lq-BA values of 18 healthy controls ranged 

from 7.0 to 15.6% (mean ± S.D. =12.6±2.3%), 

whereas in 16 out of 22 patients the Clq-BA values 

were above the normal range. High Clq-BA was 

particularly evident in patients with anaphylactoid 

purpura and cutaneous allergic vasculitis (Fig. I) 

Complement levels were within normal ranges. 
cxcept for a slight decrease in C3 in I patient each 

with anaphylactoid purpura and erythema elevatum 

diutinum and C4 in I patient each with cutaneous 

allergic vasculitis, thrombophlebitis and erythema 

elcvatum diutinum. 
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The deposits of immunog)obulins and/or com­

plement which were displayed a mostly granular 

pattem. werc noted in the blood vessel walls of the 
dennis in 11 out of 16 tested specimens. lgA deposit 

was demonstrated in 2 patients with anaphylactoid 

purpura. whereas lgM deposit was observed in 5 

patients with other types of vasculitis. C3 was de­

tected in 10 patients of both groups. Neither IgG 

nor C Jq was demonstrated in any case. 

DISCUSSION 

A variety of methods has becn employcd for the 

demonstration of the circulating immune com­

plexes. In the present study, we used the Clq-bind­

ing test and found an elevation of C I q-BA in 16 ou I 

of 22 patients with cutaneous necrotizing vasculitis. 

High C lq-BA was particularly noted in patients 
with anaphylactoid purpurn and cutancous allergic 
vasculitis. Although this method detects not only 

circulating immune complexes. but also other sub­

stances such as aggregated y-globulin, DNA and 

lipopolysaccharide, it is Jikely that imrnune com­
plexes exist in the majority of patients with cutane-
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Fig. I. C lq-binding activity (%). 
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ous necrotizing vasculitis, since 18 healthy control 

subjects did not have such high Clq-BA values. 
Asghar et al. (I) used the agarose gel diffusion 

plate and found Clq-reactive material in the sera of 
2 patients with allergic vasculitis. Braun-Falco et al. 
(2) described the presence of circulating immune

complexes in all 6 patients with allergic vasculitis

and 2 of 3 patients with livedo vasculitis, using the
m1c I q deviation test. U sing the platelet aggrega­
tion test, we reported the presence of immune com­

plexes in the sera of 4 of 8 patients with cutaneous
allergic vasculitis ( 13). These reports are consistent
with our present results. Recently, Tappeiner &

Wolff described the elevation of Clq-BA levels in
patients with systemic, necrotizing vasculitis, in
contrast to normal Clq-BA in patients with non­
systemic necrotizing vasculitis and lymphocytic
vasculitis ( 11 ).

The reason why the number of sera showing a 

depressed leve! of complement was so small is not 

clear. A relatively small amount of immune com­
plexes in the sera of patients with necrotizing vas­
culitis, as compared with those of patients with 

systemic lupus erythematosus, or the small capa­
bility of immune complexes to activate complement 
may be responsible. 

The granular deposits of immunoglobulins, as­
sociated with C3, in the blood vessel walls are high­
ly suggestive evidence of tissue-fixed immune com­

plexes. Although some authors (6, 9, 10) reported a 
predominance of IgG as the deposited immuno­
globulin, a recent report by Sams et al. (8) stated 
that lgM and lgA were two major immunoglobulins. 
Our present study has confirmed this. It was of 
interest that lgA deposits were noted only in pa­
tients with anaphylactoid purpurn, and IgM in pa-
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tients with other types of vasculitis. C3 was the 

most frequently noted, and this may be due to the 

amplification effect (8). 
The reason why lgA was frequently demon­

strated in patients with anaphylactoid purpura 
has not been elucidated. Trygstad & Stiem (12) 
reported a high leve! of lgA in sera from 10 of 20 
patients with anaphylactoid purpura in whorn onset 
came within 3 months. We found a high level of 

serum IgA (I 784 mg/dl) in I of 3 tested sera of 
patients with anaphylactoid purpura. 

There was no definite correlation between high 

Clq-BA and tissue deposits. This may be due to the 
time of biopsy and the sampling sera. Sams et al. (8) 

reported the higher frequency of demonstrated de­

posited immunoglobulins in uninvolved skin than in 
involved skin, and Braverman & Yen (3) and Gower 
et al. (5) demonstrated immunoglobulins and com­

plement in the injection sites of histamine within 
3-4 hours. We too demonstrated C3 deposit in a 
patient with acute generalized pustular bacterid 

only after an injection of histamine. 
Recently, we reported the presence of circulating 

immune complexes and their deposition in the 
blood vessel walls in the upper dermis of some 

patients with erythema multiforme, although the 
positive case was less often found than in the pres­
ent study (7). We speculated on the transient pro­
duction of circulating immune complexes and their 
deposition in the development of erythema mul­
tifonne. On the other hand, the intermittent forma­
tion of circulating immune complexes and their 
deposition in the tissue may be responsible for the 
intermittent appearance of the eruption in cutane­
ous necrotizing vasculitis. However, further inves­
tigations are required before our speculation can be 

confirmed. 
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