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A  g ro u p  o f  67 juven ile  in su lin  d e p e n d e n t d iabetic  p a tie n ts  a n d  th e ir  
167 h e a lth y  f i r s t  degree blood re la tiv e s  w ere  H L A -typod . I n  th e  p a tie n ts  
th e  freq u en cy  o f  H L A —A9 and  B8 a n tig e n s  w as sign ifican tly  in c rea sed  as 
com pared  to  h e a lth y  contro ls, w hile in  th e  fam ily  m em bers on ly  th e  p resence  
o f H L A —B 8 w as s ign ifican tly  increased . A ll d iabetics c a rry in g  H L A  — B8 
an tig en  h ad  f re q u e n tly  h igher 125I- in su lin -a n tib o d y  com plex levels t h a n  those  
lack ing  th e  an tig en .

P rev a len ce  o f  som e au to an tib o d ie s  to  h u m an  th y ro g lo b u lin , m ic ro 
som al th y ro id  a n d  an tig a s tric  m ucosa  a n tig e n  w ere in v es tig a ted  a n d  com 
p ared  to  h e a lth y  con tro ls. Increased  a n tib o d y  ti tre s  w ere m ore  f r e q u e n t in 
d iabe tics  a n d  th e i r  blood re la tives th a n  in  th e  h ea lth y  con tro ls, a n d  m ore 
freq u en t in  th o se  ca rry in g  th e  H L A —B 8 an tig e n  th a n  in  th o se  la c k in g  it.

Recent studies of juvenile insulin 
dependent diabetes mellitus (JIDDM) 
have emphasized the  pathogenetic 
importance of hereditary-genetic fac
tors and of autoim m une features. 
Association with JID D M  of HLA anti
gens B8 [7, 13, 34], B w l5 [10, 13, 39, 
40] and to a less ex ten t of B18 [10, 
13] has been reported and it was 
postulated th a t a gene (or genes) 
linked to  and in disequilibrium with 
loci В and D of the HLA complex has 
some role in the disease [10, 24, 33, 38].

Some indirect evidence of an ab
normal immune mechanism in diabe
tes mellitus has been offered by its 
histologic dem onstration in JIDDM  
[18, 20], as well as of a certain clinical 
and serological association between

diabetes and organ-specific autoim 
m unity [14, 21, 22, 25, 27, 34]. I t  is 
well known th a t cell-mediated im
m unity m ay play a decisive role lead
ing to  beta  cell destruction directly 
or th rough an autoimmune m echa
nism. Circulating islet-cell au to an ti
bodies [8, 22, 25, 28, 36] and  other 
organ-specific autoantibodies were de
m onstrated  in insulin dependent p a ti
ents w ith and without associated 
autoim m une disorders.

Taking into consideration the  above 
facts, the  purposes of the present in
vestigation were,

1. to  study  the distribution o f HLA 
antigens in JIDDM  and in the  first 
degree blood relatives of juvenile dia
betic patients;
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2. to  look for correlations between 
th e  onset of the disease and some 
frequen tly  occurring H LA  antigens;

3. to  compare the presence of HLA- 
B8, th e  most frequently occurring 
H L A  antigen, with the  daily required 
insulin  dose, and to try  to  find some 
correlation between the  HLA-B8 an
tigen  and  the insulin binding capacity 
of th e  plasma (125I-insulin-antibody 
complex) ;

4. to  study the prevalence in diabet
ics an d  their first degree blood rela
tives o f some humoral organ-specific 
autoantibodies i.e. circulating an ti
bodies to  thyroid microsomal antigen, 
hum an  thyroglobulin and antigastric 
m ucosa antigen;

5. to  compare the presence of these 
autoantibodies with the  prevalence 
of HLA-B8 antigen.

Ma t e r ia l

Subjects

P a tien t group: 67 u n re la te d  insu lin  d e 
p e n d e n t  d iabetics , 23 b oys a n d  44 girls 
a g ed  1.5 to  28 (m ean, 9.6) y e a rs , w ere 
s tu d ie d . A ll o f  th em  h a d  a c u te  o n se t d is 
ease  b e tw e e n  16 m o n th s  a n d  18 years  
(m ean , 10.1 years) an d  i t s  d u ra t io n  varied  
fro m  2 m o n th s  to  18 y ea rs  (m ean , 7.3 years). 
T h e  p a t ie n ts  had  been  t r e a te d  since th e  
o n s e t  o f  th e  disease w ith  com m erc ia l m ixed  
in su lin .

H ealthy fam ily member group consisted  
o f  164 h e a lth y  firs t degree b lo o d  re la tives 
o f  th e  a b o v e  d iabetics. A m ong  th e m  th e re  
w e re  110 p a ren ts , 34 s ib lings a n d  20 off
sp r in g s  o f  young  d iab e tic  m o th e rs . N one 
h a d  a n y  sy m p to m  or la b o ra to ry  d a ta  p o in t
in g  to  som e endocrine o r  m e tab o lic  d is
o rd e r .

Control group : 450 h e a lth y  b lo o d  donors 
o f  b o th  sexes liv ing  in  th e  sam e  geograph ic  
a re a  a s  th e  tw o  o th e r g roups.

Autoantibody studies

P atien t group: th e  ab o v e  67 insu lin  
t r e a te d  J ID D M  p a tien ts .

H ealthy fam ily member group: 106 h ea l
th y  f i r s t  degree blood re la tiv e s  o f  th e  d ia 
b e tic s , e x c e p t offsprings.

C o n tro l g roup : 1100 h e a lth y  c o n tro l su b 
je c ts  w ith  a  fem ale-to -m ale ra t io  o f  2 : 1, 
w ith  no  endocrine or m e tab o lic  d is tu rb 
an ces.

Meth o d s

H L A -typ in g

A ll su b je c ts  w ere H L A -ty p e d  fo r 27 
a n tig e n s  o f  th e  A an d  В  se g re g a n t series 
u s in g  N I H  ly m p h o cy to to x ic ity  m ic ro te s t.

Autoantibody tests

H u m a n  thyroglobulin an tib o d ie s  w ere  de
te c te d  b y  th e  h aem a g g lu tin a tio n  tech n iq u e  
a c c o rd in g  to  B oyden  [9] a n d  T a k e d a  [44].

Circulating microsomal antibodies to  th y 
ro id  a n tig e n  w ere p repared  a n d  m easu red  
b y  th e  m e th o d  o f  A m ino e t  a l. [1].

Antibodies to antigastric mucosa w ere  de
te c te d  a s  recom m ended b y  D e D u v e  and  
G ra n t  [14]. P a tie n ts  w ith  a n  a n ti- th y ro -  
g lo b u lin , m icrosom al and  a n tig a s tr ic  m u 
cosa  t i t r e  o f  32 o r m ore w ere  considered  
p o s itiv e .

125I-insulin-antibody complex d e te rm in a 
tio n  w as  ca rried  o u t b y  S ep h ad ex -G  100 gel 
f i l t r a t io n  accord ing  to  C hao e t  a l. [11, 46] 
u s in g  125I-labelled  A m ersham  in su lin .

S ta t is t ic a l  analysis w as p e rfo rm e d  a c 
co rd in g  to  W oolff [47] an d  b y  th e  ch i square  
te s t .  P  v a lu es  w ere co rrec ted  b y  m u ltip ly 
in g  P  b y  th e  nu m b er o f a n tig e n s  te s te d  [7, 
43].
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R esults

Table I  shows th a t in JID D M  the 
most frequent HLA antigens were A9 
and B8, bu t after correction according 
to  the number of antigens tested, only 
the presence of HLA-B8 has increased 
significantly (P <  0.027). In  the d ia
betics the frequency of HLA В 7 an ti
gen was less than  in the controls 
(1.1% vs. 19.8%), and the presence of 
HLA-B18 decreased, while th a t  of 
HLA В 15 was as much as in the 
controls.

In  Fig. 1. the data  of patients and 
family studies show th a t  the fre
quency of HLA-B8 increased signif
icantly as compared to  the controls 
(31.8% vs. 18.8%, corrected P  <

<C 0.027), while the incidence of HLA 
B18 was decreased. There were no 
significant differences in the  presence 
of HLA-B15, HLA-B35, and HLA- 
Bw40 between healthy blood relatives 
and controls. (At the  tim e of the 
control studies only these antigens 
could be defined.)

As to  the correlation between HLA 
antigens and the p a tien t’s age, no re
lationship could be established (Fig. 2.)

As to  the presence of the  HLA-B8 
antigen and the daily required insulin 
dose, no difference could be dem on
strated, and there was no difference in 
the am ount of 125I-insulin-antibody 
complex between the  groups. All 
diabetics carrying the HLA-B8 a n ti
gen had significantly more often 125I-
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28 
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Fia. 1. Percentile distribution of HLA antigens in diabetic patients, healthy family
members and healthy controls.

Control Healthy family 
m embers

p<0.01  
p<  0.001
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I I = carrying the a n tigen  
fTq = lacking the antigen

F i g . 2. A verage age o f  67 d ia b e tic  p a tien ts  w ith  J ID D M  in th e  period  o f m an ifesta tio n
an d  in v es tiga tion .

T a b le  I

M ost freq u en tly  o ccu rr in g  H L A  an tig en s  in  67 p a tie n ts  w ith  J ID D M

Patients Control
P < HRAntigens No. per cent No. per cent

H L A -A 9 25 37.6 94 20.8 0.005 2.25

HLA — B8 25 37.6 85 18.8 0.001 2.38

Ta b le  I I

C orrelation  b e tw e e n  H L A - B 8  an tig en  a n d  d a ily  req u ired  insulin  doses 
an d  125I- in su lin -an tib o d y -co m p lex  in  67 d iab e tic  p a tie n ts

Antigens
Daily requ. Insulin 

U/kg bw.
125I-Insulin-antibody-eomplex 

in percentage P<

Mean SD P Mean SD P 0—19 20—39 >40

HLA—B8 pos. 
N =  25 0.90 ±  0.31

ns.
44.13 ±  11.64

ns.
0 6 19 0.02

HLA—B8 neg. 
N = 4 2 0.98 ±  0.41 40.47 ±  16.79 0 21 21
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insulin-antibody complex th an  those 
lacking the antigen (Table II).

Increased antibody titres  were more 
frequent in the diabetics than  in the 
healthy controls; the differences were 
highly significant w ith reference to 
all antigens tested. In  the  healthy 
first degree relatives the  results were 
similar bu t less expressed (Table III).

Increased antibody titres  to anti- 
microsomal and antigastric antigen 
were detected significantly more fre

quently in diabetics carrying the  an ti
gen in question than  in those lacking 
it, except for the hum an thyroglobu- 
lin antibody titre. Among the  healthy 
family members, increased antibody 
titres  to human thyroglobulin and 
antimicrosomal antigen were signifi
cantly more frequent in th e  subjects 
carrying HLA-B8 antigen th an  in 
those lacking it, bu t no difference was 
found as regards an tigastric  mucosa 
antibody titres (Table IV).

T a b l e  I I I

P resence  o f d iffe ren t a n tib o d ie s  in  d iab e tic s , th e ir  h ea lth y  fam ily  m em b ers , 
a n d  in  h e a lth y  con tro ls

Groups
H um an Thyroblogulin 

an tibody  ti tre
A ntim icrosomal 
an tibody titre

A n tig astric  
an tib o d y  ti tre

1—16 ^ 3 2 per cen t 1—16 ;>32 per cent 1—16 ;>32 per cent

P atien ts 41 26*** 38.8 38 29*** 43.3 39 28*** 41.8

H ealthy family
members 93 12* 11.4 94 11** 10.5 95 10** 9.5

Controls 1035 65 5.9 470 20 4.1 245 5 1.9

* p  <  0.05
** =  p  <  0.01

*** =  p  <  0.001
T a b l e  IV

C orre la tio n  betw een  H L A  — B8 an tig en  a n d  d iffe ren t a n tib o d y  t i tr e s  in  d ia b e tic s  
a n d  in  th e ir  h e a lth y  fam ily  m em bers

H um an Thyroglobulin Antimicrosomal A n tigastric
Groups antibody ti tre antibody titre an tib o d y  ti tre

1— 16 ^ 3 2 per cent 1— 16 >.32 per cent 1—16 ^ 3 2 per cent

H LA —B8 pos. 12 13 52 7 18 72 7 18 72

P atien ts — B8 neg. 29 13 30.9 30 12 23.1 30 12 23

values 2.923 11.953 11.953
p values ns. <0.001 < 0 .001

H LA —B8 pos. 15 6 28.5 22 9 29 5 28 16.1
H ealthy

family —B8 neg. 76 5 6.1 72 2 2.7 5 6 8 6 .8

m em 
bers values 8.358 16.149 1.612

p values <0.01 <0.001 ns.
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D isc u ssio n

Among Caucasian persons, HLA- 
B8 and  В 15 are more common in 
JID D M  than in controls [2, 10, 13, 
30, 35, 39]. The frequency o f HLA-B8 
antigen  was reported also in  Graves 
disease [19, 41] and in idiopathic 
Addison disease [45]. I t  was suggested 
th a t  an  HLA-B8-associated immune 
response gene may be th e  common 
denom inator in the developm ent of 
endocrine autoim m unity. HLA-B8 
and  other, i.e. B15, B18 and  other 
antigens on C [39] and  D [34] locus 
m ay  be situated close to  some major 
pathogenic genes which m ay predis
pose to  JIDDM  on the  six th  chromo
some [5, 40, 42, 43]. There are data 
in th e  literature [13, 34, 35] that 
H LA-B8 and Dw3 and Dw4 antigens 
o f th e  HLA system do n o t necessarily 
facilita te  the developm ent o f JIDDM  
b u t there are genes in  linkage dis
equilibrium  with the m entioned ones 
enhancing or facilitating immune re
sponses.

In  contrast with d a ta  in  th e  litera
tu re  [13, 20, 35], no increased fre
quency of HLA-B15 was found, and 
th e  В 18 antigen was less frequent in 
our patients than in th e  controls. The 
function  of HLA-A, B, and  D locus 
antigens is not well-known; it, is how
ever, evident th a t a t  least some of 
them  govern the specific immune 
responses to various antigens. Auto
im m une phenomena were frequently 
dem onstrated in JID D M  in  our mate
ria l as well as in other studies [8, 21, 
22, 29, 36]. The production of anti- 
pancreatic  islet-cell, an tigastric  and

an tithyro id  autoantibodies may be 
under th e  control of an Ir  gene within 
the H LA  region, closely linked to 
HLA-B8, D  [31] and probably to 
other antigens, too [45]. A th ird  SD 
determ inant antigen HLA-B7 m ay 
also be significantly less frequent and 
on th is basis the existence of two dif
ferent pa tte rn s  of immune reactivity  
(“ im m une personality” ) has been 
suggested [6]; one form may be as
sociated w ith the presence of HLA- 
B8 and th e  absence of HLA-B7, while 
the o ther form may be related to 
HLA-B15. These data have been in 
terp reted  to  mean tha t B7 is associ
ated w ith a genetic protective factor 
for diabetes and the HLA-B8 associ
ated  form  m ay be the result of an 
autoim m une reaction. An abnormal 
hum oral and  cell-mediated immune 
function was observed in many J ID 
DM patien ts  [4, 5, 6, 15, 16, 21, 23, 
25, 27, 32, 36]. Persons carrying the 
B8 antigen carry humoral islet cell 
antibodies more frequently than  those 
lacking i t  [22] and our da ta  were 
similar in th is respect. Some authors 
[30] could only demonstrate a slight 
correlation between islet-cell an ti
bodies and  HLA-B8 antigen, while 
others [35] reported on their frequent 
occurrence in subjects having the 
antigen in  question.

Our results are in agreement with 
the findings in autoimmune disease 
[41] and  autoimmune endocrinopa
thies o f autoantibodies to thyroid 
and gastric antigens. Autoimm unity 
against these antigens was statistically 
significantly more frequent in the 
HLA-B8 positive subjects both among
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the diabetics and their family mem
bers as compared to  B8 negative in
dividuals.

A tendency was dem onstrated to 
ward a correlation between HLA-B8 
antigen and high titre  neutralizing 
antibodies to  Coxsackie B4 virus [17] 
and seasonal variations in the mani
festation of JID D M  in B8 positive 
subjects [12, 37]. HLA-B8, B15, 
Dw3 and Dw4 antigens can be associ
ated with immune response genes 
controlling the development of cell- 
mediated im m unity to  infectious 
agents which m ay destroy pancreatic 
islet cells directly or by triggering 
the autoimm une reaction [17, 35, 37, 
39].
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