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In  th e  p a re n ts  o f 250 d iabe tic  ch ild ren  th e  occurrence o f  ju v e n ile  an d  
m a tu r i ty  o n se t d iab e tes  w as found  to  be  m ore  freq u en t th a n  in  th e  p a re n ts  o f 
230 m edical s tu d e n ts . A ssum ing a  m u ltifa c to ria l poligeneic h e re d ity , th e  ro le 
o f com m on genes p red isposing  to  d iab e te s  c a n n o t be neg lec ted  in  th e  m a n i­
fe s ta tion  o f  th e  tw o  ty p es  o f th e  d isease. I n  th e  fam ilies w here ju v en ile  d ia ­
betes h ad  o ccu rred , th e  p ro b ab ility  o f  occu rrence  o f  juvenile  d ia b e te s  is co n ­
s iderab ly  h ig h e r th a n  th a t  o f m a tu r i ty  o n se t d iabetes. T his m ig h t be  in  co n ­
nection  w ith  th e  fa c t th a t  th e  p ro v o ca tiv e  fac to rs  a re  d ifferen t in  ju v en ile  and  
m a tu r i ty  o n se t d iabe tes .

Inheritance is of less importance 
in juvenile than in m aturity  onset 
diabetes [14, 18]. On the other hand, 
convincing data  confirm the higher 
rate of hereditability of juvenile dia­
betes [7, 17]. The aim of the  present 
study was to elucidate the correctness 
of a sharp differentiation between 
insulin dependent juvenile, and m a­
tu rity  onset insulin non-dependent, 
diabetes on the basis of familial he­
reditability.

M a t e r i a l

A  to ta l  o f  250 d iab e tic  ch ild ren  w ere 
invo lved  in  th e  s tu d y . T h e ir  d isease had  
m an ifested  itse lf  before  th e  ag e  o f  15 years.

T ab le  I  show s th e  leng th  o f th e  o b se rv a tio n  
period  o f  th e ir  d iabetes. T he fre q u e n c y  o f 
ju v en ile  a n d  m a tu r i ty  onset d ia b e te s  in  th e  
p a re n ts  w as estim a ted  on th e  b asis  o f  th e  
h is to ry . D iab e tics  am ong th e  p a re n ts  o f  230 
m ed ical s tu d e n ts  21 to  26 y e a rs  o f  age 
served  a s  contro ls. Since th e  p a re n ts  o f 
d ia b e tic  ch ild ren  a re  well aw a re  o f  th e  
sy m p to m s o f  th e  disease, th e i r  d a ta  w ere 
assum ed  to  be fa irly  reliable, ju s t  a s  w ell as 
th e  in fo rm a tio n  ob ta ined  from  th e  m ed ical 
s tu d e n ts .

R e s u l t s

Table I I  shows the frequency of 
diabetes among parents of diabetic 
children as compared to the  control 
group. In  the insulin dependent par-

T a b i .k  I

P eriod  o f o b se rv a tio n

<  5 y e a rs 6-10  years 11 —15 y e a rs 1 5 —20 y ea rs >  21 y e a rs

D ia b e tic  ch ild re n  
n  =  250

4 0 % 26 % i 6 % i 6 % i 6 %
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T a b l e  I I

O ccu rren ce  o f  d iabe tes  in  th e  p a re n ts  o f th e  d ia b e tic  ch ild ren  a n d  o f  th e  co n tro ls

P aren ts  of d iabetic
Type of d iabetes children  

n  =  600
n  =  460

Insulin-dependent d iabetes 2.2%  (11) 0.43 (2)

Insulin non-dependent diabetes 3.0%  (16) 3.48% (16)

ents o f diabetic children the  disease 
had  m anifested itself under the age 
o f 30 years in 9 out of 11 cases. They 
were given insulin im m ediately be­
cause o f acidosis and a quick progres­
sion o f  the  symptoms. Among the 
contro ls, only two juvenile type 
d iabetics were found. A t th e  time 
o f m anifestation one p a ren t was 19, 
the  o th e r 26 years old. Thus, the 
frequency  of juvenile diabetes in 
p a ren ts  o f diabetic children was more 
th a n  5 times higher th a n  in the 
con tro l group. In  the whole material, 
insu lin  non-dependent m atu rity  onset 
d iabetes occurred in 3 % of th e  parents 
of d iabetic  children, in con trast with 
the  3 .5%  of the control group. 
Besides, 7 sibs were found among the 
250 diabetic  children and none in the 
con tro l group.

A t th e  time of the survey the 
p a ren ts  o f the medical students were 
o lder th a n  the parents over 40 of the

diabetic children, whose age ranged 
from  10 to  26 years. This correlation 
agrees well with the d a ta  in  Table
I II .

In  Table IV the m anifestation of 
insulin non-dependent diabetes is 
p lo tted  against the age of the  parents. 
The diabetic parents of the  control 
group were all over 40 years of age, 
therefore the  percentual ra te  of those 
under 40 years could not change any 
more, while among the paren ts of 
diabetic children the ra te  m ay still 
undergo changes. Owing to  the  great 
num ber of young parents of whom 
25 %  were less th a t 30 years of 
age.

In  the  parents of diabetic children 
who were older th a t 40 years the 
occurrence of m aturity  onset diabetes 
was 2.2 times higher th an  in  the 
control group, in spite of their having 
been younger th a t the parents of the 
medical students (P <  0.01).

T a b l e  I I I

D is t r ib u t io n  o f  th e  m an ife s ta tio n  o f  in su lin -n o n -d ep en d en t d iabetes in  p a re n ts  o f  d iab e tic  
ch ild ren  a n d  o f  contro ls a cco rd in g  to  age

<  40 years 4 1 -5 0  years 51-60 years

Parents of diabetic children 3.0 10.0 2.0

Control group 2.0 6.0 8.0
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T a b l e  IV

M an ifesta tio n  o f th e  in su lin -n o n -d ep en d en t d iab e tes  a n d  th e  p a re n ts ’ age

<  40 y e a rs >  4 0  y e a rs
n  -  358 n  -  142

Insulin-non-dependent paren ts 0.83% 7.7%
of diabetic children

П  = 460+
Controls 0.43% 3.48%

+ A t th e  tim e  o f th e  s tu d y  th e  p a re n ts  w ere over 40 y ea rs  o f  age.

D i s c u s s io n

The frequency of diabetes in ­
creased significantly in the last de­
cades, the  rate  is around 10% in the 
5th decade [13]. Of the diabetics 7 to 
36%  are diagnosed by screening [9], 
and even when the diabetic s ta tu s  is 
estim ated under strict conditions, 
m any chemical diabetics are classified 
as manifest diabetes. These high 
values are considered irrealistic by 
several authors [12, 16], as in the 
m ajority  of cases diagnosed by screen­
ing, manifest diabetes could n o t be 
proved after 5 years [10]. The num ber 
o f new cases diagnosed under s tric t 
experim ental conditions by oral glu­
cose loading is 0.28% and of those by 
insulin level determination, 0.02%  
of the population [12]. The 3.5%  
occurrence in our control group is in 
close agreement with data  in  the  
literature. The manifestation ra te  of 
diabetes is estim ated a t 3%  between 
45 and 65 years of age, while the 
population rate  of diabetes is 1.5%  
[11].

Our results revealed a fivefold 
frequency of juvenile diabetes among 
the  parents of diabetic children as

compared to  the  control group. I f  
there would be no relationship be­
tween juvenile and m aturity  onset 
diabetes, the ra te  of appearance in 
the age group over 40 would be 
higher among the  older parents of the 
medical students. In  spite of this the 
occurrence of insulin non-dependent 
diabetes was more than  twofold 
among the parents over 40 years of 
age of diabetic children.

Oral glucose tolerance tests carried 
out earlier in parents of diabetic 
children, showed th a t  18% of the 
cases were chemical diabetes [1], and 
in their first grade relatives chemical 
diabetes is more frequent th an  the 
accepted frequency in the population. 
This is in agreem ent with the findings 
of other authors [3, 6] and confirms 
the observation of an increased fre­
quency of disturbances of carbo­
hydrate regulation in the fam ily of 
diabetic children. This means th a t  the 
danger of m anifestation of juvenile 
diabetes is greater than  th a t  of in­
sulin non-dependent diabetes in the 
family of juvenile type diabetics.

The frequency of m anifestation of 
insulin non-dependent diabetes in the 
parents of diabetic children was found

Acta Paediatrica Academiae Scientiarum Hungaricae 20, 1979



362 L . Barta et al. : Inheritance of diabetes

to  be higher than in th e  control group. 
I f  the  distribution according to age is 
n o t taken into consideration, the 
control values appear misleadingly 
higher than the values found in the 
paren ts  of the diabetics.

Childhood diabetes is a compara­
tive ly  rare, while m atu rity  onset 
diabetes is a frequent, disease. In 
th e  Birmingham s tudy  [13] the oc­
currence of diabetes am ounted to 2% 
in  the  0 — 29 year age group, so it 
was 24fold of the population rate 
am ong the first grade relatives of 
diabetics. In  the age group between 
70 — 80 years the ra te  is 2.1% , but 
am ong first grade relatives of dia­
betics it is only 1.5 tim es higher than 
th e  population rate. Our results are 
in accordance with these results, if 
we consider th a t diabetes was rel­
a tively  frequent among the  sibs of 
diabetic children.

D iabetes is regarded as a m ulti­
factorial disease, b u t the  m anifesta­
tion  of the two types depends on 
different factors, and  juvenile and 
m atu rity  onset d iabetes can be dis­
tinguished by the clinical picture and 
th e  genetic factors. O besity  is an im­
p o rta n t risk factor in m aturity  
onset cases, while the  juvenile 
ty p e  occurs mainly in  lean sub­
jects. The m aturity onset type  occurs 
m ore frequently in families of child­
hood diabetics, which assuming a 
polygeneic heredity refers to  the fact 
th a t  there are common diabetoid 
genes in both types of th e  disease. 
This is not a negligible heredity 
factor. In  m anifestation of juvenile 
d iabetes B8, Bw l5, Dw3 and Dw4

antigens out of the В and D locus of 
the HLA system have an im portant 
role [2, 5 ]. These factors are without 
any influence on the  manifestation 
of m aturity  onset diabetes. The role 
of autoimm une processes and viral 
infections as provocative factors of 
juvenile diabetes are in connection 
w ith the  above-mentioned factors [8]. 
Considering the constitutional and 
genetical factors, diabetes might 
m anifest itself in infancy or early 
childhood in individuals who incline 
to  juvenile diabetes, and an accumu­
lation of diabetic cases can be ex­
pected in their families.

R e f e r e n c e s

1. B a b t a , L .: F re q u e n c y  o f  chem ical d ia ­
b e te s  in  th e  p a re n ts  o f  d iab e tic  children . 
A c ta  p a e d ia t. A cad . Sei. h u n g . 15, 275 
(1974).

2. B a b ta  L ., Sim o n  S .: R o le  o f  H L A  B8 
a n d  B w l6  a n tig e n s  in  d iab e tic  children . 
N ew  E n g l. J .  M ed. 296, 397 (1977).

3. B u b k e h o l d b b , J .  N ., P i c k e n s , J .  M., 
W o m a c k , W . N . : O ra l glucose to lerance  
te s ts  in  sib lings o f  ch ild ren  w ith  d iabetes 
m e llitu s . D iab e te s , 16, 156 (1967).

4. C a r t e r ,  C. O .: G enetics o f  com m on 
d iso rd ers . B rit . m ed . B u ll. 25, 52 (1969).

5. C h r i s t y , M ., G r e e n , A ., C h r i s t a u , B ., 
K r o m a n n , H ., N e r t j p , J . ,  P l a t z , P .  
T h o m s e n , M ., R y d e r , L . P . ,  S v e j g a a r d ,
A . : S tu d ies  o f  th e  H L A  system  and  
in su lin -d ep en d en t d ia b e te s  m ellitus. 
D iab e te s  C are 2, 209 (1979).

6 .  C o n n , J .  W . ,  F a j  a n s , S. S.: T h e  p r e ­
d ia b e tic  s ta te . A m er. J .  M ed. 31, 839 
(1961).

7. F a l c o n e r , D . S .: T h e  inh e ritan ce  of 
lia b il ity  to  d iseases w ith  v ariab le  age of 
o n se t, w ith  p a r t ic u la r  reference to  d ia ­
b e te s  m ellitu s . A n n . h u m . G enet. 31, 1 
(1967).

8. I r w i n e , W . J . ,  H o l t o n , D . E ., C l a r k e ,
B . F .:  F am ilia l s tu d ie s  o f  ty p e  I  and  
ty p e  I I  id io p a th ic  d iab e te s  m ellitus. 
L a n c e t 2, 325 (1977).

9. J a r r e t t , R . J . ,  K e e n , H . I .:  E p id em io ­
lo g y  o f  d iab e tes . I n :  D iab e te s  M ellitus 
4 th  ed . A m erican  D iab e te s  A ssociation, 
N ew  Y o rk  1975. P . 41.

Acta Paediatrica Academiae Scientiarum Hungaricae 20, 1970



L. Barta et al. : Inheritance of diabetes 363

10. ,J A R E .E T T , R .  J . ,  K e e n , H ., F u l l e r , J .
H ., M c C a r t n e y ,  M .: W orsen ing  o f  d ia ­
b e tes  in  m en  w ith  im p aired  glucose 
to le ran ce . D iab e to lo g ia  16, 26 (1979).

11. M c D o n a l d  A .: In se lze llap a ra t, S to ff­
w echsel u n d  P ath o p h y sio lo g ie  des D ia ­
b e tes  m e llitu s . I n :  A . L a b h a rt , ed . K li­
n ik  d e r  in n eren  S ek re tion . S p ringer V er­
lag, B e r lin —H eid e lb e rg —N ew  Y o rk  
1978. P . 717.

12. O ’S u l l i v a n , J .  B .: P rev a len ce  an d  
course o f  d ia b e te s  m odified  b y  fa s tin g  
blood g lucose levels: Im p lica tio n s  fo r 
d iagnostic  c rite r ia . D iabe tes  C are 2, 85 
(1979).

13. O s t a n d e r , L . D ., L a m p h t e a r , D . E ., 
B l o c k , W . D .: D iab e te s  am ong  m e n  in  
a  genera l p o p u la tio n . A rch, in te rn . M ed. 
136, 416 (1976).

Prof. L. B a r t a , M. D.
Bókay J . u. 53.
H-1083 Budapest, H ungary

14. P y k b , D . A ., C a s s a r , J . ,  T o d d , J . ,  
T a y l o r , K . W . :  Glucose to le ra n c e  a n d  
se ru m  in  id en tica l tw in s o f  d iab e tic s . 
B r i t .  m ed . J .  4, 649 (1970).

16. R i t t e r , J .  I . ,  R i m o i n , D . L .: D iab e te s  
m e llitu s : T he search  fo r g en e tic  m a rk e rs . 
D iab e te s  C are 2, 216 (1979).

16. S i p e r s t e i n , M. D .: T he g lucose  to le r ­
an ce  te s t :  a  p itfa ll in  th e  d iag n o s is  o f 
d ia b e te s  m ellitu s . A nn . In te r n .  M ed. 
20, 297 (1976).

17. S m i t h , C., F a l c o n e r , D . S ., D o n c a n ,
L . I .  P . :  A  s ta tis tic a l an d g e n e tic a l s tu d y  
o f  d iab e te s . A nn . h u m . G en e t. 35, 282 
(1972).

18. T a t t e r s a l l ,  R . B ., P y k e , D . A .: D ia ­
b e te s  in  id en tica l tw ins. L a n c e t 2, 1120, 
(1972).

Acta Paediatrica Academiae Scientiarum Hungaricae 20, 1070


	4. szám
	Barta, L.-Simon, S.-Csaba, A.: Inheritance of childhood diabetes

	Oldalszámok
	359
	360
	361
	362
	363


