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T w elve hom ozygote patients and th irty -tw o  heterozygote gene 
carriers from fam ilies w ith  cystic fibrosis were H L A -typed . D iagnostic  
criteria were sw eat electro lyte  concentration, pancreatic enzym e levels 
from  duodenal juice and stool, Szczepanski’s brom ide test in the group 
o f hom ozygotes, and the latter only in the cases o f  heterozygotes.

In comparison w ith 1110 healthy blood donors typed for 29 H LA  
antigens, B18 proved to  be more frequent in th e  group o f  patien ts and 
gene carriers, w ith 50 and 31% , respectively, and 14% in the norm al popula­
tion . The association seem s to be stronger in th e  hom ozygotes th an  in 
the heterozygotes (p <  0.005 and p <  0.02, respectively).

With growing knowledge con­
cerning tissue antigens, a search 
has begun for their correlation with 
diseases [1,2]. The first success was the 
demonstration of a correlation between 
the susceptibility to oncogenic viruses 
and H-2, the main histocompatibility 
system in mice, which corresponds 
to the HLA system in man [7]; 
and then their relation with human 
leukaemia [2 ].

The pioneer work was followed by 
many clinical observations [3, 6 , 
8 , 1 0 ]. Some of the correlations be­
tween a disease and the presence of 
certain HLA antigen(s) are so strong, 
e. g. ankylosing spondylitis with B27 
or gluten enteropathy with B 8 , that 
persons negative for these antigens 
are affected only exceptionally. There 
are now other examples, in which an

association found with a HLA-B 
series antigen was followed by finding 
another, but stronger, association 
with a HLA-D antigen in linkage 
disequilibrium with the former, e. g. 
7 and 7a (the present B7 and Dw2) 
in multiple sclerosis. (The nomencla­
ture used in this paper corresponds 
to the latest decisions of the WHO- 
IUIS Terminology Committee, see 
ref. [12].) It seems certain that as 
soon as HLA-D typing becomes 
a routine procedure, further disease 
associations will be found.

The next step would be the elucida­
tion of the mechanism through which 
these effects are brought about. It is, 
however, impossible to find a com­
mon explanation for the different 
malignan cies, i mmunopathol ogical
diseases, or bacterial and viral in-
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lections. The most plausible explana­
tion for most disease groups is perhaps 
the theory that certain disease genes 
not localized as yet may be in linkage 
disequilibrium with some HLA anti­
gens.

Cystic fibrosis (CF) has so far been 
involved in a single study and this 
brought a negative result, showing 
no deviation from normal HLA anti­
gen frequencies [4, 5]. A slight
association with B5 was considered 
insignificant [5].

M a teria l  a n d  R e s u l t s

T w elve  hom ozygote p a tien ts and 32 
h eterozygote  gene carriers from  fam ilies 
w ith  C F were H L A -typed. The diagnostic  
criteria  were sweat e lectro lyte  concentra­
tio n s, pancreatic enzym e lev e ls  (lipase, 
am ylase) from duodenal juice and stool, 
Szczepansk i’s bromide te s t  [9] in  the group 
o f  hom ozygotes, and th e  la tter  only in 
th e  cases o f heterozygotes. O f the latter, 
18 w ere parents o f hom ozygous children, 
w ith  a bromide index corresponding to  the 
leve l o f  heterozygotes.

In  comparison w ith 130 h ea lth y  blood  
donors typed with m icrolym phocytotoxi- 
e ity  te s t  (by N IH  technique) during the 
sam e period with the sam e ty p in g  sera for 
29 H L A  antigens, H L A -B 18 proved to

be more frequent in the group o f hom ozy­
gotes and heterozygous gene carriers 
(50 and 31% , respectively , and 14% in 
the normal control group (Table I)).

D isc u ssio n

Cystic fibrosis is a genetically 
well-defined condition with severe 
clinical consequences. To offer an 
explanation for the observed correla­
tion with В 18, which might hold 
true only if confirmed on a greater 
number of patients, we believe that 
linkage disequilibrium with the disease 
gene(s) should be assumed in this 
particular case too. There seems 
to be room for many genes in the 
region where those coding for the 
antigens of the main histocompa­
tibility complex are situated [3, 6 ]. 
One or more of these genes might 
regulate a certain metabolism neces­
sary to the normal development of 
cell membranes.
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T a b l e  J
I ncidence of HLA-B18 in 44 CF patients

P a t i e n t s
N u m b e r  o f

c a s e s

H L A -M l К
p o s i t iv e  
p e r  c e n t

C h i s q u a r e P p  ( c o r r e c te d )

H omo zygotes 12 50 8.104 <0.005 0.110
H etc ro z ygote s 32 31 5.440 <0.02
Control blood doners 130 14
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