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lnvolvement of Complement in Atopic Dermatitis 
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There is little information about the role of complement in atopic dermatitis (AD). We 
studied the levets of both normal complement components and activation products in 
peripheral blood of patients with mild to intermediate t.lisease. 35 patients had not received 
systemic or topical steroid therapy 6 weeks prior lo blood collection. C3, C4 and Cl INA 
were determined in serum by radioimmunodiffusion. C3a and C5a levets were measured in 
EDTA plasma by radioimmunoassay. Compared 10 healthy non-atopic controls C3, C4 and 
Cl INA were found to be increased significantty. There was a tendency towards increased 
C3a levels but the difference was not significanl. No measurable amounts of C5a were 
detected. Elevations of C3a were correlated with etevated levels of C3. The results suggest 
that the complement system participates in the inflammatory process in AD. Key words: 
Atopic dermatitis; Complement; Anaphylatoxins; CJa: C5a. 

There is little information about the rote of complement in atopic dermatitis (AD). Some 
authors measured complement C3 levels and found them to be mostly within normal timits 
or even increased (7, 8, 11 ). Split products of C3 were detected in the peripheral blood of 
AD patients (8). Also decreased total serum complement hemolytic activity (CH 50) was 
reported (8, 12). In some patients a significantly decreased hemolytic activity of comple
ment component C2 (C2H 50) and C3 (C3H 50) was detected (8). We could recently show 
that in patients with severe AD the complement split product C3a was significantly 
increased as compared to non-atopic controls. But it could not be excluded that this 
activation of complement was associated with a secondary infection of the skin in this 
group of patients (6). 

In the present study we investigate if signs of complement activation can be detected in 
peripheral blood of patients with mild to moderate disease. 

PATIENTS AND METHODS 

Patients. 35 patients suffering from AD according to the criteria of Hanifin & Rajka (3) were 
examined. The group consisted of 11 male and 24 female patients between 14 and 81 years of age with 
a mean age of 31 ±3 years. Only patients with mild to moderate disease were included. None of the 
patients had received systemic or topical steroid therapy. or therapy with UV light 6 weeks prior to 
blood collection. 

Controls. The control group consisted of 27 (measurements of C3a and C5a) respectively 16 
(measurements of C3, C4 and Cl INA) heallhy nonatopic blood donors. Atopy was excluded by 
history and laboratory findings (3). 

Collection of serum and plasma samp/es. For measurements of C3a and C5a blood was collected in 
disodium ETDA (Vacutainer, Becton and Dickinson, No. 6453). Plasma was separated by centrifuga
tion and frozen immediately, within 30 minutes following venipuncture, at - 70°C. For measurements 
of C3, C4 and Cl INA 10 ml blood were collected by venipuncture and kept at room temperature for 
60 minutes. then at 4°C for another 30 minutes. After immediate centrifugation the serum was frozen 
at -70°C. 

Measurement ofC3, C4 and Cl INA. Measurements were done by immunodiffusion using commer
cially available plates (Behring, Marburg, West Germany). All measurements were done at the same 
lime with the same batch of immunodiffusion plates. 

Measurement of C3ad,.a,g and C5ad-,arg• C3a and C5a levels were determined in EDTA plasma 
by radioimmunoassay (Upjohn Diagnostics, Kalamazoo, Michigan, USA) (5). 

Statistica/ analysis. For statistical analysis the Student's I-test was used. 
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C3a, C5a, C3, C4 and Cl Inactivator (Cl INA) were measured in the blood of patients with 

AD. The measurements of C3a and C5a were done in EDTA-plasma to avoid in vitro 

activation of the complement system (5). C3, C4 and Cl INA were determined in the 

serum of the patients. Effects of systernic or local ther:apy and the possible intluence of 

superinfection of the skin were excluded in the tested patients. 

We found C3, C4 and Cl INA to be increased significantly in the patients (Table I) and 

therc was a tendency towards increased C3a levels (Table I). No measurable amounts of 

C5a could be detected in the EDTA plasma of the patients. Elevations of C3a were 

correlated with elevated levels of C3 (r=0.55, p<0.001), C4 (r=0.5, p<0.003) and Cl INA 

(r=0.61, p<0.001). 

DISCUSSION 

The present results suggest that the complement system participates in the inflammatory 

process in AD. 

Reduced serum complement levels may be due to complement consumption, perhaps 

caused by in vivo formation of antigen antibody complexes. or decreased synthesis or 

increased catabolism of complement (5). In contrast, the significance of elevated serum 

complement levets is not clear. Many diseases are reported to be associated with elevated 

serum complement concentrations. For example, acute rheumatic fever, ulcerative colitis, 

Reiter's syndrome, gout and obstructive jaundice (10). The most likely mechanism is 

overproduction, possibly by activated macrophages (4). 

In contrast to our results other authors found levels of C3 normal or even slightly 

increased in AD (7, 8, Il). However, in most studies the influence of therapy is not 

excluded. Also the measurements of normal complement components in serum is difficult 

without using a standardized blood collection technique to avoid artificial in vitro activa

tion of the complement system (9). Furthermore, measuremcnts were done at the same 

lime and with the same batch of media and assay kits in all patients. Non-standardized 

blood collection techniques may lead to an in vitro activation of the complement system, 

which may reduce elevated complement levels. 
Wc could also demonstrate that levels of C3a anaphylatoxin as a sign of in vivo 

activation of the complemcnt system, were elevated, but not significantly in AD. The 

elevated levels ofC3 were correlated with C3, C4 and Cl INA. C5a could not be detected 

in measurable amounts. This may be due to the rapid binding of C5a to cells and its 

subsequent internaLization and degradation (2). 

The generation of split products of the complement system in AD could be the result of a 

local activation in the dcrmis of the patients, maybe triggered by antigen antibody 

complexes (I) or by other unknown complement activating factors. The elevation of C3a in 

Tablc I. Leuels of C3, C4, Cl INA and C3a i11 atopic dermatitis (mean±SEM) 

Atopic dermatitis Conlrols 

C3 (mg/dl) 107±5 (35)" 71±5 (16) p<0.0005 

C4 (mg/dl) 50±3 (35) 30±2 (16) p<0.0005 

Cl lNA (mg/dl) 47±2 (35) 37±2 (16) p<0.005 

C3a (ng/ml) 199±23 (35) 161 ±8 (27) NS 

0Numbers af probands in parenrhesis. 
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AD was not significant, but it is difficult to detect C3a in significant amounts in peripheral 

blood, if the activation is in dermis, particularly in patients with mild to intermediate 

disease. Our results are in keeping with the findings of Ring et al. who found split products 

and decreased complement hemolytic activity in some patients with AD (8). 

In conclusion, we propose that alterations of normal complement components in AD are 

caused by rebound production following a possibly continuous local complement con

sumption induced by immune complexes or other complement activating factors. The 

measurement of normal complement components might be useful to determine the disease 

activity in follow-up studies. 

ACKNOWLEDGEMENTS 

We wish to thank Sibylle Uhrich and Karin Ludwig for excellent technical assistance. 

REFERENCES 

I. Brostoff J, Johns P, Stanworth DR. Complexed lgE in atopy. Lancet 1977; 2 (8041):741-742.
2. Chenoweth DE, Hugli TE. Binding and degradation of C5a by human neutrophils. J lmmunol

1980; 124. 1517.
3. Hanifin JM, Rajka G. Diagnostic features of atopic dermatitis. Acta Derm Venereol (Stockh)

1980; Suppl 92: 44---47.
4. Hartung HP, Hadding U. Synthesis of complement by macrophages and modulation of their

functions through complement. Springer Semin Immunopathol 1983; 6: 283-326.
5. Hugli TE, Chenoweth DE. Biologically active peptides of complement: Techniques and signifi

cance of C3a and C5a measurements. In: Nakamura RM, ed. Immunoassays: C!inical laboratory
techniques for the l980s. New York: Alan R Liss: 443-460.

6. Kapp A, Russwurm R, Schöpf E. Aktivierung des Komplementsystems bei Patienten mil Neuro
dermitis atopica-Bestimmung von C3a im Plasma. Z Haut Geschlechtskr 1983: 149: 100--101.

7. Kaufman HS, Frick OL, Fink D. Serum complement in young children with atopic dermatitis. J
Allergy 1968; 42: 1-9.

8. Ring J, Senter T, Comell RT, Arroyave CM, Tan EM. Plasma complement and histamine changes
in atopic dermatitis. Br J Derm 1979; 100: 521-530.

9. Sinosich MJ, Teisner B, Brandslund I. Fisher M. Grudzinskas JO. lnfluence of time, temperature
and coagulation on the measuremenl of C3, C3 split products and C4. J lmmunol Meth 1982;
55: 107-114.

JO. Stites DP. Clinical laboratory methods for detection of antigens and antibodies. In: Stites DP, 
Stobo JD, Fudenberg HH, Wclls JV, eds. Basic and clinical immunology. Los Altos: Lange, 
1982:325-365. 

11. Wiithrich B. Zur Immunpathologie der Neurodermitis constitutionalis. Bern, Stutlgart. Vienna.
Hans Huber, 1975.

12. Yamamoto K. Immunoglobulin, complement and fibronolytic enzyme system in atopic dermati
tis. Mod Probl Pediatr 1975; 17: 130.

A. Kapp, Department of Dermatology, Hauptstr. 7, D-7800 Freiburg, West Germany.




