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Summary.  Using the case records of 14000 diabetics 
followed up in the Antidiabetie Centre of Bucharest  for 
1 -  26 years, the authors have studied the problem of the 
mode of transmission of hereditary diabetes. The analysis, 
which takes into consideration four different aspects 
representing four stages of investigation, indicates a dom- 
inant transmission for diabetes. --  1. Consanguinity. In  a 
group of 49 consanguine marriages, diabetes was found in 
14 of 100 direct descendants. The probabili ty of diabetes 
would have at ta ined 24.6% if all had lived up to 80 years. 
This fact, to which we must add the late onset of diabetes 
in the offspring and the absence of a massive appearance 
of diabetes in siblings, raises doubts regarding the hypo- 
thesis of the recessive transmission of hereditary diabetes. 

- -  2. Diabetic Couples. In  385 families in which both par- 
ents were diabetic there were 1,173 descendants; 326 of 
these suffered from diabetes (27.7~o). The probabili ty of 
diabetes calculated for a lifespan of 90 years for all the 
progeny would have been in the authors '  material  of 
37.7 %. This figure shows tha t  the parents, who were dia- 
betics of the hereditary type, could only have had hereto- 
zygotic genetic structures, pleading for the dominant  
transmission of hereditary diabetes mellitus. --  3. Dia- 
betes in Multiple Successive Generations. In  113 of the 
3,430 pedigrees studied, the disease could be noticed in 
3 successive generations, which after the necessary correc- 
tions gives a proportion of 8.15%; in 4 pedigrees diabetes 
was found in 4 sueeessive generations (1.19%). -- 4. Ante.  
position presents a net  statistical significance and upholds 
in the authors '  opinion the dominant  transmission of dia- 
betes. --  These findings (3 and 4) imply the dominant  
trsnsmission of hereditary diabetes. 

Le mode de transmission du diab$te hdrddita~e 

Rgsumg. Los auteurs ont 6tudi4 le probl%me du mode de 
transmission du diab~te hgrgditaire sur 14000 diabgtiques 
suivis au Centre Antidiab~tique de Bucarest  pendant  
1--26 ans. L'analyse qui prend en eonsid4ration 4 aspects 
diff6rents repr4sentant 4 stades de l ' investigation, a eonclu 

latransmission dominante du diab~te. -- 1. Consanguinitd. 
Dane un groupe de 49 mariages eonsanguins, le diab~te 
a 4t4 trouv@ chez 14 des 100 descendants directs. La pro- 
babilit6 du diab6te aurait  a t te int  24 .60 ,  si tous avaient  
v~eu jusqu'~ l 's de 80 ans. Ce fair, auquel nons doyens 
ajouter  l 'appari t ion tardive du diab~te dens la descen- 
dance et l 'absenee d 'appari t ion massive du diab~te chez 
los frAres et scours, soul@ve des doutes sur l 'hypothSse de 
la transmission rgeessive du diab@te h4rdditaire. -- 2. Cou- 
ples de diabdtiques. Bans 385 families chez lesquelles los 
deux parents 4taient diab6tiques, il y a 1173 descendants;  
326 souffraient de diab~te (27,7%). La probabilit4 du 
diab@te calcul6e pour une dur4e de vie de 90 ~nn4es pour 
route la prog4niture aurai t  4t@ de 37.7 ~ dens le mat4riel 
des auteurs. Ce ehhffro indique que les parents, diab4tiques 
de type h6r~ditaire ne pouvaient  avoir que des structures 
g4n4tiques h4t4rozygotes, ce qui plaide en faveur de la 
transmission dominante du diab~te suer4 h4r4ditaire. --  
3. Diab$te dens plusieurs g6ngrations successives. Pour 113 

des 3430 arbres ggn4alogiques 4tudi6s, la maladie a pu 
@tre trouv@e pendant 3 g4n@rations suceessives, ee qui don- 
ne, apr@s los corrections n4cessaires, une proportion de 
8.15 ~o ; dens 4 arbres g4n4alogiques le diab~te a 4t4 trouv@ 
dens 4 g@n@rations sueeessives ( I. 19 %). -- 4. L' ant&position 
a une notre signification statistique et eonfirme, dens I'opi- 
nion des auteurs, la transmission dominante du diab@te. -- 
Ces r4sultats (3 et 4) peuvent @tre pris eomme preuve de 
la transmission dominante du diab@te h4r~ditaire. -- Le 
career@re irr6gulier de la maladie a attir6 l ' a t tent ion des 
auteurs sur le r61e proteeteur de l'all61e non-porteuse des 
h6t6rozygotes et  sur l ' importance des facteurs environ- 
nants dens l ' instauration de la maladie. 

Erbgang des genetisch bedingten Diabetes 
Zusammenfassung. Die Autoren untersuehten das Pro- 

blem des Erbgangs des Diabetes an 14000 Personen, die 
in der Zentralstelle ffir Diabetes-Behandlung in Bukarest  
wiihrend 1--26 Jahren  beobachtet  wurden. Die Analyse 
berfieksichtigt 4 verschiedene Aspekte, die 4 versehiedene 
Stadien der Untersuehungsreihe darstellen, und kommt 
zur Annahme einer dominanten Vererbung des Diabetes. 
--  1. Konsanguinit~t. In  einer Gruppe yon 49 Verwandten- 
ehen wurde Diabetes nur bei 14 yon 100 direkten Naeh- 
kommen gefunden. Die Wahrscheinliohkeit h~itte 24.6% 
erreieht, wenn alle ein Alter yon 80 Jahren  erlebt h~itten. 
Diese Tatsaehe, zu der wit den sp~ten Beginn des Diabetes 
bei den Naehkommen und des Fehlen massiver Diabetes- 
Erseheinungen bei den Gesehwistern z~hlen mfissen, l ~ t  
die Annahme eines rezessiven Erbgangs f'dr den ererbten 
Diabetes Ms fraglieh erscheinen. -- 2. Diabetische Ehe- 
pears. In  385 Familien, in denen beide Eltern Diabetiker 
waren, fanden sich 1173 Nachkommen, yon denen 326 
(27.7%) an Diabetes litton. Die Wahrseheinliehkeit eines 
Diabetes bei der gesamten Naehkommenschaft  unter  der 
Annahme einer Lebenserwartung yon 90 Jahren  h~tte im 
MateriM der Autoren bei 37.7% gelegen. Diese Zahl zeigt, 
dab diese El tern  mit  erbliehem Diabetes eine heterozygote 
genetische Struktur  aufwiesen und sprechen fiir einen 
dominanten Erbgang des ererbten Diabetes. - -  3. Dia- 
betes in  mehreren aufeinanderfolgenden Generation~n. In  
113 yon 3430 untersuehten Stammb~iumen konnte die 
Krankhei t  fiber 3 aufeinanderfolgende Generationen be- 
obaehtet  werden, was naeh den notwendigen Korrekturen 
einen Prozentsatz yon 8.15 ergibt;  in 4 Stammbs 
fend sieh ein Diabetes in 4 aufeinanderfolgenden Genera- 
t ionen (1.19 %). -- 4. Die A nteposition l~St sieh statistiseh 
eindeutig naehweisen und spricht nach Ansicht der Auto- 
ren ffir eine dominante Vererbungsweise des Diabetes. --  
Aueh die unter  3. und 4. aufgefiihrten Befunde sprechen 
f[ir einen dominanten Erbgang des erbliehen Diabetes. -- 
Des unregelm~iBige Auftreten der Erkrankung lenkte die 
Aufmerksamkeit  tier Verfasser auf die schfitzende l%olle 
eines Nieht-Trgger-Allels der I-Ieterozygoten und auf die 
Bedeutung yon Umgebungseinflfissen bei der AuslSsung 
der Erkrankung. 

Key-words: Dominant  transmission, consanguinity, 
diabetic, couples, anteposition, diabetes, heredity. 



I. PAVEL and R. I~IEPTEA: Mode of Transmission of Hereditary Diabetes 359 

Since 1933, when P~Ncvs and WHITE [16] demon- 
strated the hereditary character of diabetes mellitus, 
the most disputed question has been that  of the mode of 
transmission of the disease. Theoretically this would 
permit  a bet ter  understanding of the genetics of dia- 
betes; practically, if a solution to this problem is not 
found there can be no correct prophylaxis of hereditary 
diabetes from either the social or the individual points 
of view. 

Clinical studies on diabetic heredity were insuffi- 
cient because of the small size of the human family and 
the large size of one generation. The small number  of 
pedigrees tha t  extend over several generations is in- 
sufficient material  to permit  extrapolation and gene- 
ralization. These conditions led to extremely varied, 
and often downright opposite results. All the authors 
found exceptions to the main pat tern  they proposed; 
so tha t  to-day, it may  be justly stated tha t  the mode of 
transmission of hereditary diabetes is still an open 
question. 

The hypotheses admitted 

Dominant transmission. This assumption sustained 
by  LEVIT and P~SIKOVA [10], ILSE VOZ~ K_aIES [7], 
Gi)~T~rER [5], etc., was based, among other findings, 
upon the similarity found between the prevalence of 
diabetes among the probands '  parents and the siblings. 
In  1934, LXW~EIqCE [9] considered the hypothesis of 
the double dominant  gene as more adequate. Of late 
GR6NBE~O, LA~SSON and JU~G [3 bis] have admit ted 
tha t  D.M. m~y be conditioned by  a major  sexlinked 
dominant gene. 

Recessive transmission has been accepted by  most 
authors in the last few decades. Evocat ive in this con- 
nection is the disappearance of the disease in the 
course of one or several generations. Workers such as 
PINCUs and WRZTE [17], ALL~,~ [1], THO~SO~Z and 
W~TSON [21], STEINBEgG and Wn~DEg [20], as well as 
other research workers, have lent support  to this as- 
sumption. 

Intermediate modalities had also to be admitted,  
since the principles of Mendel's laws could not be fully 
met  by  the two hypotheses. Thus, CA~MIDGE [2] con- 
sidered tha t  in the adult the transmission of diabetes 
is dominant,  whereas the transmission of infantile or 
juvenile diabetes is recessive. H A ~ I s  [6] believed tha t  
between these two forms there is only a difference of 
genetic "dose". GRi~NE~ [4] admit ted the existence of 
multiple mutan t  genes which appear to act separately 
or together. LAMu FlZfizA~ and REu [8] assumed tha t  
next  to the principal mu tan t  gene, there are also other 
"minor"  carrier genes tha t  condition the "functional 
capaci ty" of the pancreas. SIMPSON [19] and NEE~ et 
al. [11] formulated the hypothesis of multifactorial 
transmission. According to Nr~ssoN [11 bis] "an  auto- 
scram recessive mode of inheritance seemed to be the 
most  likely transmission of D. M. Dominant  inheritance 
seemed to be less likely, but  could not be excluded." 

Although the hypotheses of intermediate trans- 
mission are more comprehensive and more readily 
adaptable to the various easuistics, they are now ad- 
mit ted to a lesser extent;  POST [19] demonstrated sta- 
tistically tha t  diabetes is controlled by  a single gene, 
in a single locus. 

Material and Method 

In  the following pages the mode of transmission of 
hereditary diabetes will be approached, through an 
analysis of the 14000 diabetics filed in the Antidiabetic 
Centre of Bucharest, up to 1 May 1967, taking into 
consideration: 

- -  The diabetic descendants of consanguine mar-  
riages in families with diabetes mellitus; 

- -  The appearance of diabetes among the offspring 
of families in which both parents were diabetics; 

- -  The presence of diabetes in multiple succesive 
generations; 

- -  The anticipation phenomenon. 
The last two categories have already been studied 

by  us [14]; and reference will be made to these two 
categories only in so far as the data lend support  to 
our conclusions concerning the mode of transmission 
of diabetes. 

For s tudy of the descendants of consanguine mar- 
riages, or of diabetic couples, simple evaluation of the 
proportions is not sufficient. As a rule, diabetes appears 
late, after 30 and especially after 40 years. Because of 
the number  of the descendants lost to evidence, for one 
reason or another, many  cases of diabetes may  fail to 
be detected, and the fact tha t  the offspring is not 
followed up until the age of 80 or 90 years, when the 
onset of diabetes is still frequent, m a y  evidently falsify 
the statistics of diabetes; the determination of car- 
bohydrate metabolism cannot anticipate the future of 
the offspring for many  years. On the other hand, the 
methods available to-day cannot be applied in mass 
investigations. 

This obliges us to draw conclusions about  the 
prevalence of hereditary diabetes by  calculating the 
probabil i ty of the disease starting from the total  num- 
ber of the descendants (N), the number  of diabetic 
descendants (n), the age at  which diabetes developed 
in the diabetic descendants (the average weight per 
decade of age ---- K), and the age to which the non- 
diabetic descendants were followed up. Thus, n~ stands 
for the nnmber  of patients tha t  developed the disease 
in decade i; n'~ for the number  descendants without 
diabetes up to decade i. 

Under these conditions, the probabil i ty of the onset 
of diabetes, p, m a y  be calculated according to formula 1 

~b 

P= k--i 
N -- Y ~  n ' j .  p~ 

] = 1  
1 Probability was calculated together with M. I)rago- 

mirescu of the Institube of Mathematical l~esearch of the 
R. S.R. Academy. 
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T h e  p r o b a b i l i t y  p j  of  an  i n d i v i d u a l  d e v e l o p i n g  dia-  
be t e s  a f t e r  d e c a d e  i ,  p r o v i d e d  he  does  d e v e l o p  i t ,  
m a y  be  c a l c u l a t e d  a c c o r d i n g  to  f o r m u l a :  

n~+l + ni+~ § N~+a + - - - -  q- nk 
p j =  

n 

T h e  f igures  t h u s  o b t a i n e d  wil l  be  c o m p a r e d  w i t h  
t h e  t h e o r e t i c a l  f igures  fo r  r ecess ive  a n d  for  d o m i n a n t  
t r ansmis s ion ,  in  a n  a t t e m p t  to  assess t h e  t r u e  v a l u e  of  
o u r  da ta .  

Table  I. Consanguini ty .  The figures show the age at which the patients developed diabetes or to which the non- 
diabetics were followed v/p 

Crt. No. of Consanguine paren t s  Di rec t  descendants  No. of Obs. 
no.  pedi-  Diabet ics  lg0n-dia- Diabet ics  Non-diabet ics  gene- 

ree bet ics  ra t ions  
ti-  up  ~o the  

diab.  c o m m o n  
Centre sibling 

IVI F M F M F M F M F 

1. 586 60 40 33, 44 1 2 a 
2. 588 70 52 43 51 1 1 c 
3. 610 71 55 50, 57 39, 45 42, 51 2 2 e 
4. 893 50 56 33 1 2 a 
5. 943 64 60 40 1 1 a 
6. 1072 52 50 51, 51 2 1 b 
7. 42 40 1 1 b 
8. 2~22 76 50 51 38 42 2 2 c 
9. 2063 59 51 33, 39 36, 4 i  2 2 c 

10. 2071 45 40 31 1 1 b 
11. 2187 60 60 52 46 1 1 b 
12. 2472 34 58 32 27, 29, 30 0 1 e 
13. 2842 40 40 30 33, 37 1 1 b 
14. 2853 36 40 10 1 1 a 
15. 2954 60 71 34, 36 1 1 b 
16. 2966 73 55 8 0 1 b 
17. 2974 58 50 34 1 1 b 
18. 56 5O 1 1 b 
19. 3Y07 70 24 45 49 O 1 b 
20. 3195 46 50 13, 17, 22 1 1 b 
21. 3323 50 50 28 24 0 1 a 
22. 3550 30 37 1 1 a 
23. 3568 60 60 30 30 1 1 b 
24. 3652 69 60 20, 40 37 2 3 c 
25. 4043 61 30 47, 52 1 2 b 
26. 4240 75 60 38 1 1 b 
27. 4521 48 40 31, 47 41 2 2 b 
28. 4757 ~ 47 30 2 2 2 b 
29. 4818 55 50 15 17 2 2 a 
30. 4885 60 60 56 54 52 1 1 a 
31. ,, 56 ? 2 1 b 
32. 26 33 1 1 a 
33. 6~40 58 75 53, 55 1 2 c 
34. 6625 70 70 45 46, 53 1 2 b 
35. 6934 43 43 17 1 1 a 
36. 7486 67 63 38 3 3 b 
37. 8209 50 58 33, 39, 41 1 2 a 
38. 8366 53 64 28 1 1 b 
39. 8635 68 32 48 53 1 1 a 
40. 8666 ? 66 39 30 1 2 b 
41. 8744 40 40 45 1 1 b 
42. 8797 3 7  37 14 1 1 a 
43. 8851 71 71 60 72 36, 48, 52 1 1 a 
44. 8935 70 43 38, 43 2 3 c 
45. 9568 30 25 50 40 0 1 a 
46. 10692 50 50 37, 60 3 over  50 3 over  50 1 1 
47. 10795 62 67 1 1 b 
48. 11009 50 63 39, 42 1 1 b 
49. 11083 30 50 40 45, 47, 50 1 1 b 

P r o b a b i l i t y  p r e p r e s e n t s  t h e  i n d i v i d u a l ' s  r i sk  of  
fa l l ing  ill i f  he  l i ved  fo r  8 to  9 decades ,  a c c o r d i n g  t o  t h e  
i n c i d e n c e  of  ou r  eases  of  d i a b e t e s  for  d i f fe ren t  decades  
of age.  T h i s  f igure  w o u l d  be  t h e  m e r e  i l l u s t r a t i v e  t h e  
g r e a t e r  a n d  m o r e  h o m o g e n o u s  is t h e  g r o u p  s tud ied .  

Consanguinity 

I n  t h e  A n t i d i a b e t i c  C e n t r e  of  B u c h a r e s t ,  49 con-  
s a n g u i n e  m a r r i a g e s  w i t h  d l a b e t o g e n i c  loc i  h a v e  b e e n  
filed. P a r t i c u l a r  a t t e n t i o n  was  p a i d  to t h e  f irs t  f i l ial  
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generation of these consanguine marriages, consisting 
of 100 descendants of whom 14 had diabetes. Table 1 
gives an analysis of these cases. 

The degree of relationship between husband and 
wife is represented schematically in Fig. I, which also 
gives the number  of cases for each type of relationship. 

As may  be seen from Fig. 1, most marriages oecurcd 
between first cousins (26 of 49), more seldom between 
a member  of the family and his first cousin's daughter 
(9 of 49), and finally even more seldom between uncle 
and niece (5 of 49) and between second cousins (6 of 49). 
In  3 cases the relationship was still further removed. 

With reference to the diabetes of consanguine 
couples, three categories may  be distinguished (see 
Table 1, the last column): 

a) healthy husband and wife = 16 couples 
b) diabetic husband or wife = 25 couples 
c) diabetic husband and wife = 16 couples 

The offspring of the consanguine couples are given 
in Table 2, in terms of three categories. 

Table 2 

Category Descendants 
Total Diabetics Non- % Diabetes 

diabetics 
a 34 6 28 17.65 
b 40 3 37 7.50 
e 26 5 21 19.20 

non-diabetic children, 11 in all, although the marriages 
were consanguine and both husband and wife were dia- 
betic, and the descendants were followed up to the age 
of 40. The overall probabil i ty of diabetes among the 

5c~es B 
26cases C 

9coses 

0 
6cases E 

2cases F 
1case 

Fig. 1. The degree of relationship of the consanguine 
couples 

Fig. 2 is a schematic representation of the preva- 
lence of diabetes among the offspring of consanguine 
marriages in terms of the diabetes of the parents.  

The number  of non-diabetic descendants is pre- 
dominant in all three categories. I t  is likewise worthy 
of note tha t  the average age to which these descen- 
dants were followed up was 38.7 years. 

There is no massive appearance of diabetes among 
siblings : eight families had only one diabetic, and three 
families two diabetics. In  no family did three or more 
diabetes cases appear. On the other hand, it should be 
recalled tha t  the descendants of 32 of the 49 consan- 
guine couples were all healthy. Their number  at tained 
62, and their average age at the time of the survey was 
36.4 years. 

a b c 

Fig. 2. :Prevalenco of diabetes (mellitus) among the de- 
scendants of each of the 3 categories: a, b and c 

Table 3 

Decade I I I  I I I  IV V VI VII  V I I I  I X  Total 

n~ 0 0 1 4 4 5 0 0 0 14 
n~ 2 8 10 25 22 6 2 1 0 86 
pj 1 1 0.930 0.642 0.357 0 0 0 0 -- 

Finally, particular mention should be made of the 
eight families of group C. t ta l f  of them (couples, no. 
2, 3, 8 and 12) had both diabetic and non-diabetic 
children (5 diabetics among 15 descendants). The other 
four families (couples, no. 9, 24, 33 and 44) had only 

offspring of consanguine couples has likewise been 
calculated according to the above formula, which per- 
mits exclusion of the age factor. The data of the pro- 
blem are presented analytically in Table 3 (for symbols 
see under Material and Method). 
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The probability of diabetes, p, is given by the for- 
mula: 

n 

P =  k - - 1  
N -- 7 n' j .  pj 

] = 1  

Hence: 
n ' j . p j =  2.1 + 8.1 + 10 .0 .93+25 .0 .642+22 .0 .357=  

= 43.20 

so that :  
14 14 

0.246 P--100--43.20 56.8 

The probability of diabetes among the descendants 
of consanguine couples is 24.6%. In  order to interpret 
this finding, it must be compared with the overall value 
to be expected (P) if the transmission of diabetes were 
recessive. Theoretically this would be: 

P = for the couples of group a ~-- 0.25 -- 0.50 
P = for the couples of group b = 0.50 -- 0.75 
P = for the couples of group v = 1 

The ideal probability of diabetes P for the entire 
group of descendants, calculated with the lowest limi- 
nal figures, would be: 

p = 34.0.25 + 40.0.50 + 26 �9 1 54.5 0.545 
100 100 

If diabetes were exclusively transmitted by homo- 
zygote structures the probability of diabetes among the 
descendants would rise to 54.5%. The difference be- 
tween the actual figure of 24.6% and the theoretical 
figure is statistically significant, which shows that  the 
overall probability of diabetes among the descendants 
of consanguine couples does not lend support to reces- 
sive transmission. 

The above results from a study of the offspring of 
consanguine couples give rise to doubts concerning the 
hypothesis of the recessive transmission of hereditary 
diabetes. 

The probability of diabetes ~o is given by the for- 
mula: 

P =  k - - 1  
2V -- 5 - - - -  n'~. P3" 

] = 1  

n'~. pr will be given by the addition of the following 
products : 
15x 1; 24x0.96;  85x 0.872; 164x0.651; 223x0.307 
202 x 0.089; and 101 x 0.0215, giving a total of 307.534. 

So that :  
326 326 

0.3765 P = 1173 -- 307.534 -- 865.466 

I t  follows therefore that  if all the descendants of 
the diabetic couples lived 90 years, the proportion of 
diabetics would be of 37.65%. 

If  the transmission of diabetes was recessive, the 
partners of the 385 couples would be homozygotes, and 
the probability of diabetes would then rise to 100% 
among the descendants. 

The fact that  actually 72.30% of the offspring of 
diabetic parents did not suffer from diabetes, and that  
in all likelihood 62.35~/o would not develop diabetes 
even if they lived to be 90, shows that  both parents, 
the partners of 385 couples, had, from the viewpoint of 
carbohydrate metabolism, a heterozygote genetic 
structure. Hence, the dominant transmission of dia- 
betes may be sustained. 

Diabetes in multilgle successive generations 

A study on tiffs subject has already been published 
[14] and will be brought into discussion only in as far 
as the facts confirm the above conclusions. In  the 
material of the Antidiabetie Centre of Bucharest there 
are 113 pedigrees with diabetes in three consecutive 
generations, and four pedigrees with diabetes in four 
Consecutive generations. Fig. 3 shows the proportion of 

Table 4 

Decades I I I  I I I  IV g VI VII  VII I  IX Total 

n~ 0 13 29 72 112 71 22 7 O 326 
n'1 15 24 85 164 223 202 101 30 3 847 
Pt 1 0.960 0.872 0.651 0.307 0.089 0.0215 0 0 

Diabetic couples 

On May 1, 1967, 484 couples, where both partners 
were diabetics, were on the files of the Antidiabetic 
Centre of Bucharest; 99 of these couples had no chil- 
dren. The other 385 couples had 1173 descendents, of 
which 326 developed diabetes (27.7%). ~or interpre- 
tation of these figures, the probability of diabetes was 
calculated --  had all the offspring lived and been fol- 
lowed up for 9 decades. The analytical data are given 
in Table 4 (for symbols see under material and method). 

the offspring affected and the way in which the cases 
were selected: diabetes in multiple successive genera- 
tions but no diabetes in the related families. 

The highest density of the cases was: 
with 3 generations = 88 pedigrees of 1079 ---- 8.15% 
with 4 generations ----- 3 pedigrees of 253 = 1.19% 

The presence of these cases and their relatively high 
frequency in the pedigrees followed up for many years 
is a further argument in favour of the dominant trans- 
mission of diabetes. Indeed, if the appearance of the 
disease in two consecutive generations may be a casual 
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occurrence in recessive diseases too, its consecutive 
appearance in several generations, apart  from consan- 
guine m a n ,  ages, and provided one of the parents is 
diabetic, pleads for a dominant transmission. 

1079 - - ]  100% 253 

88 ~ 8.1 

A 

100% 

=== 1.19% 
B 

Fig. 3. Diabetes mellitus in several successive generations 
(prevalence and screening of the cases), a = 3 generations; 

b = 4 generations 

Anteposition 2 

In the forementioned work, [ 14] we showed that  
in the course of several generations diabetes has a 
tendency to appear earlier in the descendants than in 
the parents. Among the 144 relatives of the 1st degree 
we found: 

- -  anteposition, i.e. a mean difference of 16.4 years, 
in 87 cases; 

- -  retroposition, i.e. ~ mean difference of 10.56 
years, in 50 oases and 

--  isoposition in 7 of the 144 relatives of the first 
degree investigated. Statistical calculations show the 
difference to be significant for anteposition. The ante- 
position phenomenon likewise appears to be an argu- 
ment in favour of dominant transmission. The genetic 
equipment degraded under the action of environmental 
factors can only be heterozygote, and this in turn is 
compatible with dominant transmission alone. 

Comments 

The four categories discussed: the heredity of con- 
sanguine couples, the heredity of diabetic couples, dia- 
betes in 3 and 4 successive generations, and anteposi- 
tion, actually represent the four steps of the research 
which led us to the conclusion of the dominant trans- 
mission of hereditary diabetes. 

1. Analysis of consanguine marriages in families 
with multiple cases of diabetes supplies an argument 
against the resessive transmission of the disease, in so 
far as the prevalence of diabetes is not  greater in the 
offspring than in the loci without consanguinity. On the 
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other hand, there is no massive outbreak of the disease 
among siblings, neither is the onset earlier than in the 
case of the current diabetic endemy. 

2. Study of the descendants when both parents are 
diabetics of the hereditary type shows the prevalence 
of diabetes to be only 27.7%, and the probability of 
diabetes among these descendants, if they lived to 90 
years, rises only to 37.65%. Witli recessive transmis- 
sion these diabetic couples, having the hereditary 
disease, ought to be homozygotes, and the probability 
of diabetes in the descendants should tend towards 
100%. The proportion of over 62% of the offspring of 
diabetic couples that  would remain healthy even if 
they were to live 90 years leads to the conclusion that  
the great majority of the parents are heterozygotes, 
which is compatible with dominant transmission alone. 
Similar figures were reported by CooK, FITZGEB~D, 
M~n~S and PrCKE [3] who found diabetes in only up 
to a quarter of the descendants. Although they did not 
include the probability of diabetes if all the descen- 
dants lived up to the age limit, they interpreted their 
findings in the same sense as we do. 

3. The existence of pedigrees in which diabetes ap- 
pears in multiple successive generations (3 and 4 gen- 
erations), with heredo-eollateral antecedents on one 
side only, and without consanguinity, is a further argu- 
ment lending support to the dominant transmission of 
diabetes; i.e. the disease may be transmitted by  a 
single carrier allele. This likewise pleads for the he- 
terozygote structure of diabetics of the hereditary type. 

4. Anteposition, signalled by  WOODYATT and SPITZ 
[22], presents a net statistical significance as shown in 
our previous work [14], although authors such as 
Steinberg consider it biologically meaningless. In our 
opinion this phenomenon upholds the dominant trans- 
mission of diabetes. Indeed, if diabetes develops earlier 
from one generation to another, and if the gravity of 
the disease is inversely proportional to the age at  which 
it develops, then the anteposition shows capitalization 
of the wear and tear from one generation to another; 
otherwise stated hereditary resistance to environmental 
factors decreases. This resistance, linked to the 
genetic structure, is due to the protective role of the 
non-carrier allele, as we already showed in a previous 
work [13]. In this connection, COOK et al. [3] observed 
that  diabetes appears more frequently in the children 
of diabetic parents that  developed the disease at an 
earlier age; and OKA~O~O [12], who produced alloxan 
diabetes in successive generations of rats, was able to 
bring about experimental hereditary diabetes in the 
course of 5--7 generations. This shows that  in most 
cases diabetics of the hereditary type present a hete- 
rozygote structure, which implies the dominant trans- 
mission of diabetes. 

The irregular 9enetrance and different expressivity 
from one case to another, may be accounted for by  the 
protective role of the non-carrier allele tha t  can be 
influenced by  environmental factors to a greater or 
lesser extent. 
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