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S e ru m  C2 com plem en t levels w ere m easured  in  17 ch ild ren  suffering 
from  C F , 17 w ith  obstru c tiv e  b ro n ch itis , an d  7 co n tro l ch ild ren . N o correla
tion  w as fo u n d  betw een  th e  C2 level a n d  th e  clin ical s ta g e  in  Shw achm an 
score, th e  H L A B 7  o r B18 an tig en s  a n d  th e  v en tila tio n  fu n c tio n a l p a ram 
eters. T h e  m e a n  serum  C2 co m p lem en t level d id  n o t d iffe r in  th e  th ree  in 
v es tig a ted  g ro u p s , b u t in  6 o f th e  17 C F  p a tie n ts  th e  se ru m  C2 w as dim inished 
accord ing  to  th e  possib ility  o f  C2 co m p lem en t he te ro zy g o sity .

T h e  C F  p a tie n ts  w ith  d im in ished  C2 co m p lem en t levels exhibited  
H L A  B 7, B 12 o r B36 an tigens.

T he  se ru m  C2 com plem en t levels w ere s ig n ifican tly  h ig h e r in th e  H LA  
B18 an tig e n -c a rrie r  C F hom ozygotes.

Complements C2 and C4 and Fac
to r 8 are regulated by the MHC local
ized on the short arm  of chromosome 
G (Alper, 1981 [1]). Pariser e t al [11] 
described the null allele of the struc
tu ra l gene locus o f complement C2. 
A significantly increased frequency 
of the HLA B18 antigen has been 
described in CF homozygotes by Lász
ló [7]. This was the  reason for our 
investigations. The synthesis of C2 is 
localized in the liver (Morris et al. [9]); 
the extrahepatic source is the mono
nuclear phagocyte. We have not 
found data  about the  levels of com
plement C2 in CF cases.

I n v e s t ig a t e d  G r o u p s  a n d  

M e t h o d s

17 p a tie n ts  (ch ild ren ) suffering  from  
C F, 17 ch ild ren  w ith  o b s tru c tiv e  b ro n 
ch itis , and  7 ch ild ren  a s  con tro ls, were

4*

in v e s tig a ted  fo r se ru m  com plem en t C2 
level. T he  C2 level in  h u m a n  serum  was 
m easu red  by  th e  e ffec tive  m olecule t i t r a 
tio n  m e th o d  o f  N elson  e t  a l [10].

H L A  an tigens w ere d e te rm in ed  by  the 
m ic ro ly m p h o cy to -to x y c ity  te s t  o f th e  N IH  
(T erasak i [15]). C o rre la tio n s betw een the 
se ru m  C2 levels a n d  th e  clin ical stage (in 
S h w ach m an  score), th e  capnographic  
p a ra m e te rs  an d  th e  B r- te s ts  w ere inves
tig a te d  b y  th e  W ilcoxon  te s t.

R e s u l t s

The serum complement C2 levels 
are listed in Table I. There are no sig
nificant differences in the  mean val
ues. In  one-third of the  CF children, 
the complement C2 levels were ex
trem ely diminished, indicating the C2 
heterozygous complement genostatus. 
Among the HLA antigens, B7, B12 
and B35 were present in  the CF pa-
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T a b l e  I

S e ru m  C2 com plem en t levels

1
Control group 

n=7

2
CF-homozvgotes

n=17

3
Obstructive 
bronchitis 

n = 17

C2
X  = 1711.9 1533.68 1887.64
±  S.D. 380.0 720.3 813.45
Minimum 1190.9 143.0 957.0
Maximum 2207.9 2493.0 3741.3
Median 1901.9 1650.0 1600.0

Difference betw een groups 1 and 2 Wilcoxon probe p >  0.05
Difference betw een groups 2 and 3 T-probe p >  0.05
Difference betw een groups 1 and 3 Wilcoxon te s t p >  0.05

tien ts  w ith  diminished com plem ent 
C2 level.

In  th e  presence of HLA B18 a n ti
gens, th e  complement C2 proved to  be 
sign ificantly  higher than in th e  chil
dren w ithou t these HLA antigens. 
There was no correlation betw een the  
serum  complement C2 level and  the  
clinical stages in Shwachman scores, 
the  ventila tion  functional param eters 
or th e  frequency of В 7 or В 18.

D is c u s s io n

The literature  views regarding the  
q u a n tita tiv e  and functional aspects of 
the  complement system in CF are 
contrad ictory . An increased concen
tra tio n  o f  C3 in the sera o f CF p a 
tien ts  and  gene carriers has been 
reported . The elevated levels in  both 
h ea lthy  carriers and patients suggest 
a genetic mechanism for this increase, 
ra th e r th a n  simply a response to  chron
ic infection. Polley and R e a m  [12]

reported a defective activation of the 
alternative pathw ay in serum ex
posed to  inulin. Götz and Lubec [5] 
have shown th a t  complement activa
tion can occur via both the classical 
and alternative pathw ays during re
spiratory infection in patients with 
CF, and th a t  immune complexes are 
formed.

The data  o f Strauss [14] indicated 
tha t the concentrations of classical com
plement components and the  haem 
olytic activ ity  of this pathway were 
similar in sera from CF patients and 
controls, and th a t  the concentrations 
of C3 and Facto r 8 were increased 
significantly in the  sera from the p a 
tients, bu t th a t  the  level of C3b inac
tivator was nearly identical in pa
tients and controls. Factor 8 was more 
readily activated  in CF patien t se
rum than  in  the control serum. A 
complement deficiency was not found. 
The significance of the easily activa
ted Factor В is undefined.

Strunk e t al [13] found depressed 
levels of complement C3 and C4 dur-
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ing viral lower respiratory trac t ill
nesses in the group of CF patients; 
these levels normalized after recovery. 
There was no clinical evidence of 
imm une complex disease. I t  was pos
tu la ted  th a t antigen-antibody com
plex activation of complement may 
occur in CF homozygotes with viral 
lower respiratory trac t illnesses.

The significance of complement 
changes in CF is unknown. Conover 
e t al [4] have proposed th a t abnor
malities of the complement system 
are directly related to  the pathogene
sis o f CF. I t  is their contention th a t 
the  ciliary dyskinesis factor of CF and 
the  anaphylatoxin derived from C3 
are closely related; and th a t C3a and 
perhaps other biologically active pep
tides accumulate in vivo to  reach 
toxic concentrations because they are 
inefficiently catabolized due to  de
crease in arginine-peptidase and car
boxypeptidase B. Lieberman [8] did 
not find any deficiency of carboxypep
tidase В activity in patients with CF.

Ceder and Kolbert [3] have studied 
the  uptake of acid hydrolases in 3 
cell lines with different enzyme defi
ciencies. The intracellular enzyme ac
tiv ities increased when the cells were 
cultured in medium conditioned either 
by normal cells or by cells from cystic 
fibrosis patients. This indicates tha t 
the  recognition m arker on the CF 
enzymes is functioning normally when 
the  enzymes are supplemented to  cul
tured  fibroblasts. Borgström et al 
[2] investigated the immunoreactive 
trypsin  and the pancreatic secretory 
trypsin inhibitor in cord blood from 
infants with CF and imported tha t

201

these pancreatic proteins were highly 
elevated. The lysosomal enzyme mu- 
ramidase (lysozyme) is well known for 
its bacteriolytic activity. Hughes et 
al [6] did not find any  significant 
difference between the serum  levels of 
this enzyme in CF patien ts and con
trols. There was no correlation be
tween the serum and salivary  values 
and the age, sex or race o f the sub
jects, the Shwachman-Kulczycki 
scores, colonization with Pseudomonas 
aeruginosa, Staphylococcus aureus or 
Haemophilus influenzae or white 
blood cell counts.

Wallwork et al [16] investigated 
various aspects of the im m une status 
in CF homozygotes, and dem onstrat
ed th a t  the serum IgG concentration 
was significantly increased or de
creased in 10% of the cases, the IgA 
level fell transiently, while the  serum 
IgM concentration was norm al, and 
the  IgE  level was enhanced in 32%. 
The precipitating antibodies against 
the  various antigens and  allergens 
could be detected in th e  sputum, 
whereas their titre in th e  serum was 
extrem ely low or even zero. The serum 
C3 complement concentration was 
normal or mildly elevated.

In  our experiments the  C2 comple
m ent level was very low in 5 of the 
17 CF patients; in all o f these 5 cases 
relative antigens featured among the 
В locus antigens: B7, B35, and in one 
case B18. Of the A locus HLA-s, A ll, 
A2, A9, A l and A30 were confirmed. 
The lowest C2 complement levels were 
144 IU/1 (HLA A2, 9; B12),696 IU/1 
(HLA A l, 30 B7,35), 742 IU/1 (HLA 
A2, B7) and 906 IU/1 (HLA A2,B7).
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