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Summary. Determinations of plasma insulin levels 
(IRI) were performed in 79 pat ients  before and after a 
quick intravenous glucose load (0.33 g/kg body weight). 
The pat ients  were divided in normals (IN), underweight 
pat ients  (M), obese (O), la tent  diabetics (D1) and overt  
diabetics (D2), obese latent  diabetics (OD1) and obese 
diabetics (OD2). The body weigh~ varied from 59 to 290 
per cent of ideal body weight and the age from 14 to 75 
years. We were unable to find any significant correlation 
between basal  II~I values and body weight. We found 
significant correlations between I R I  values obtained after 
glucose adminis trat ion and body weight. The insulino- 
genie index rises with increasing body weight in all sub- 
jects, in non diabetics (N-M-O) as well as in diabetics (D1- 
D2-OD 1-OD2). In  undernutr i t ion due to anorexia nervosa, 
the basal plasma IRI and the plasma IRI increase after 
the glucose load are normal in the studied patients. Overt 
diabetic patients (D2 and OD2) were significantly older 
than non diabetic patients having the same body weight 
(N-O). The insulinogenic index fell with increasing age 
in obese and in diabetic patients. The correlations be- 
tween plasma IRI and blood sugar are discussed. 

Correlations entre l'insulindmie et le poids corporel chez 
des ob~ses, des ddnutris et des diabdtiques 

Rdsumg. Chez 79 pat ients  nous avons pratiqu6 des 
@reuves rapides d 'hyperglycgmie provoqu4e par  voie I.  
V. (0.33 g de glueose/kg poids corporel) et dos6 parallTle- 
ment  l ' insulindmie plasmatique (If%I). Les sujets 6tudi6s 
se r6partissent en normaux (N), d6nutris par  anorexic 
mentale (M), obTses (O), diabTtiques latents  de poids nor- 
mal (D1), diabTtiques patents  de poids normal  (D2), 
obTses diabdtiques latents  (OD1) et obTses diabTtiques 
patents  (OD2). Chez l 'ensemble des sujets, les poids 
varient de 59 ~ 290 pour cent du poids iddal et les ages 
s '4tendent de 14 ~ 75 ans. Nous ne trouvons aucune rela- 
t ion significative entre l ' I g I  basale et le poids corporel. 
Par  centre, la riposte insulinique au glucose, en part iculier  
l ' index insulinoggnique, s'61gve en fonction du poids cor- 
porel chez tous les sujets, chez les non diabTtiques (N-M- 
O) comme ehez les diabTtiques (D1-D2-ODf-OD2). Les 
dTnutris par  anorexic mentale  ont une insulindmie basale 

normale;  leur riposte insulinique au glucose est normale 
du moins chez les sujets dtudiTs dans ce travail .  I1 s 'est 
av4r6 que les diahTtiques (D2 et OD2) sent  significative- 
merit plus ggTs que les t@moins (N-O) de mgme poids cor- 
porel. L ' index insulinoggnique s 'abaisse on fonction de 
l'&ge chez les obgses et les diabTtiques. Les relations entre 
l'insulin@mie et la glycTmie sent  discutTes. 

Beziehungen zwisehen Plasmainsulin und KOrperge- 
wicht bei .Fettsucht, Anorexia nervosa und Diabetes meUitus 

Zusammenfassung. Bci 79 Pat ienten wurde der Plas- 
ma-Insulinspiegel (IRI)  vor und naeh rascher intravenS- 
ser Gabe yon Glucose (0.33 g/kg KSrpergewicht) be- 
s t immt.  Die Pat ienten wurden in verschiedene Gruppen 
eingeteilt:  Stoffwechselgesunde (N), Unterern/ihrte (M), 
la tente  Diabetiker  (D1), Diabet iker  (D2), Fettsi ichtige 
(O), fettsiichtige latente Diabetiker (OD1) und fettsiich- 
tige Diabetiker  (OD2). Das KTrpergewicht schwankte 
zwischen 59% und 290~o des idealen t~Trpergewichts. 
Das Alter lag zwischen 14 und 75 Jahren.  --  Wir  fanden 
keine Korrelat ion zwischen dem Ni ich tern- IRI-Wer t  und 
dem KTrpergewicht. Jedoeh bestanden signifikante Korre- 
lat ionen zwischen den IRI -Wer t en  nach Glucose-Gabe 
und d e n  KSrpergewicht.  Insbesondere stieg das Ver- 
hgltnis I R I  zu Blutzucker n i t  wachsendem K6rperge- 
wicht bei allen Patienten,  bei den Diabetiker  (D1-D2- 
OD1-OD2) und bei den Nieht-Diabet iker  (N-M-O). Die 
untersuchten unterern/ihrten Pat ienten (Anorexia nervo- 
sa) haben einen normalen Niiehternwert  des I g I  im 
Plasma sowie eine normale ErhShung der IRI -P lasma-  
werte nach Glueosegabe. Die Diabetiker  D2 und OD2 
sind bei gleichem KTrpergewicht signifikant /ilter als die 
Nicht-Diabct iker  N und O. Das Verh/~ltnis P l a sma- IRI  
zu Blutzucker sinkt signifikant mit  zunehmendem Alter  
bei fettsiichtigen und diabetisehen Pat ienten.  Die Kor-  
relation zwischen P l a s m a - I g I  und Blutzucker  wird er- 
6rtert.  

Key words: Int ravenous glucose load, anorexia nervo- 
sa, obesity, ma tu r i ty  onset diabetes, insulinogenie index 
and body weight, insulinogenic index and age, basal  
plasma insulin and body  weight. 

Since the  descr ip t ion  of the  immune -a s says  of 
endogenous p l a sma  insul in b y  Yalow and  Berson [37] 
and  b y  Grodsky  and  F o r s h a m  [16] i t  is well  es tab l i shed  
t h a t  obes i ty  increases the  p l a sma  immunoreac t ive  in- 
sulin level  (Ii%I) de t e rmined  under  basa l  condi t ions  or 

* This s tudy has been performed with the  support  of 
the "Fondat ion  pour la Recherche M6dicale Frangaise" 
at  the "Cliniclue endocrinologique" (Prof. F.  Stephan) and 
the "Laboratoire  d ' Immunologie  g6n6rale" (Prof. ]%. 
Minck), C.H.U. de Strasbourg F 67. 

af ter  a glucose load  [1, 2, 4, 5, 6, 7, 10, 13, 14, 18, 19, 
20, 21, 22, 24, 27, 28, 29, 30, 31, 32, 35, 38]. Bagdade  et 
al. [3] and  Por t e  and  Bagdade  [28] have  shown t h a t  the  
increase in  I R I  af te r  an  oral  glucose load  is a d i rec t  
funct ion  of the  basa l  I R I  value.  They  also found  a 
close corre la t ion  be tween  basa l  p l a sma  I R I  and  body  
weight  [2, 3, 4, 28]. W e  s tud ied  this  p rob lem using an  
in t ravenous  glucose load  and  add ing  to  groups  of nor-  
mal  and  obese people  a group of undernour i shed  pa-  
t ients .  So the  weights  v a r y  f rom 59 to 290 per  cent  
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ideal body weight. Some patients are latent or overt 
diabetics: others have no detectable disturbance of 
carbohydrate metabolism. Disregarding body weight, 
it may be interesting to know if the relation between 
I R I  and body weight is the same in diabetics and in 
non diabetic patients. Finally, in the whole group the 
age varied from 14 to 75 years. So we had also to con- 
sider this factor because it is known that  glucose 
tolerance is reduced in elderly people, the mechanism 
of this disturbance being still under discussion. 

Methods 

We perform intravenous glucose loads according to 
Conard etal. [11]. All the subjects were admitted to the 
wards at least 2 days before the test. They ate the 
standard diet of the hospital which provides roughly 
2500 calories and, at least, 200 g carbohydrate per day. 
Only the malnourished patients, treated for anorexia 
nervosa, ate less. After an overnight fast the patient 
received, at 8 A.M. an intravenous load of 0.33 g of 
glucose per kg body weight. 

A venous blood sample+ was drawn at time 0, 10, 20, 
60 min for I R I  determinations and every ten minutes 
for blood sugar determinations during 1 h. In  many 
patients, but not in all, an additional sample was ob- 
rained 4 min after the load. 

The statistical significance of the results was check- 
ed by analysis of variance and covariance sometimes 
completed b y  a " t "  test. Adjustments, according to 
Snedecor, are made when the discrepancies between 
the number of subjects in different groups is too great 
[33]. As many correlations had to be considered, we do 
not reproduce the individual, original data on figures 
but record, on tables, the values of the correlation 
coefficient "r" and the limit of "p". If  the correlation 
is significant, we add the value of the regression coeffi- 
cient "b". 

Patients 

We report the results observed in 79 patients (41 F, 
38 M). All the patients studied exhibit an increase in 
plasma I R I  after the glucose load. They are classified 
according to body weight, glucose disappearance rate 
"K"  and fasting blood glucose. 

We consider an individual as normal when he is 
free of any major disease. In addition he must have a 
"K"  value equal or superior to 1.10, a fasting blood 
sugar below 105 mg% and a body weight between 80 
and 125 per cent of ideal body weight. The 13 normal 
subjects (N) are admitted to the hospital for minor 
neurotic disturbances. The underweight patients (M) 
are all treated for anorexia nervosa. For the present 
study we selected only those undernourished patients 

Table 1. Mean and range of the values observed in the different groups of patients 

Patients n Sex Age 
F M' 

Body weight K Fasting 
(p. cent of Blood sugar 
ideal weight) (g/L) 

Controls (N) 

Anorexia nervosa (M) a 

Latent diabetics (D1) 

Diabetics (D2) 

Obese (O) 

Obese latent diabetics (OD1) 

Obese diabetics (OD2) 

13 4 9 30 96 
(18--62) (84--121) 

8 7 1 26 ~ 70 
(17--63) (59-- 77) 

7 2 5 46 97 
(26-- 69) (81 -- 122) 

10 3 7 57 114 
(29--75) (94-- 123) 

14 8 6 34 170 
(15--58) (126--290) 

13 7 6 33 168 
(14--63) (126--209) 

14 10 4 43 168 
(25--61) (136--204) 

a For this study we selected only those undernourished 

I g I  was measured with the double antibody method 
of Hales and Randle [17]. Blood glucose determina- 
tions were made with the "Autoanalyser Technicon". 

The glucose disappearance rate "K"  was calculated 
according to Conard et al. [11]. We also determined the 
I g I  and the glucose areas, over the basal levels, for 
60 rain as well as the ratio 

I g I  area 
glucose area (Insulinogenic index). 

Body weight is expressed as percentage of ideal body 
weight estimated from the height, according to Lorentz. 

patients who had 

i .45 
(1.16-- 1.92 
1.42 

(1.10--1.80 
0.79 

(0.48-- 1.07 
0.65 

(0.37--0.95 
1.45 

(1.17--2.04 
0.94 

(0.45 -- 1.05 
0.77 

(0.39-- 1.07 

0.86 
(0.67--1.02 
0.85 

(0.72--1.03 
0.93 

(0.87--1.03 
1.71 

(1.10--2.94 
0.86 

(0.62 -- 1.00 
0.88 

(0.70-- 1.00 
1.43 

(1.05--2.45) 

a normal "K" and fasting blood sugar. 

who had a normal "K",  a normal fasting blood sugar 
and no starvation ketosis. Obese (0) show no evidence 
of a disturbed carbohydrate metabolism. Latent dia- 
betics (D1) and obese latent diabetics (0])l)  have a 
"K"  value below 1, 10 and a fasting blood sugar below 
105 rag%. Overt diabetics (])2) and obese overt dia- 
betics (OI)2) have a low "K"  value and a high fasting 
blood sugar. 

Before admission to the wards, these subjects were 
not treated for diabetes and none had received insulin. 

The main characteristics of these patients are re- 
corded on Table 1. 
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Results 

1. Plasma I R I  in patients of various body weights. 

We record on Table 2 the mean  values of plasma 
It~I  and  the significance of the differences observed 
between the control group and  the 6 groups of pat ients .  

I n  basal  conditions the non  obese and  the obese 
pat ients  (whether they  are or are not  diabetic) show a 
higher plasma I R I  level t h a n  the controls. The under-  
nourished pa t ients  M have a normal  fasting II~I level. 

DI and D2 diabetics is also higher than in the normal 
controls. Bu t  their  I R I  areas and  their  insulinogenie 
indices do not  differ significantly. There is no difference 
between the mean  I R I  values seen in  obese (0) pa- 
t ients  and  the mean  value seen in  obese l a t en t  dia- 
betics (0D1). These OD1 pat ients  have significantly 
higher reactive I g I  levels t h a n  the overt  obese dia- 
betics (OD2). I t  is no tewor thy  t ha t  the l a ten t  diabetics 
(D1) have the same basal  and  reactive I g I  levels as 
the overt  diabetics (D2). 

Table 2. Mean values of plasma It~I before and after an 1. V. glucose load, I R I  area and Insulinogenie Index 

Patients Plasma IgI (~U/ml) 
Basal 4 rain 10 rain 20 rain 60 min 
2 , p  2, p ~ p 2. p x p 

I R I  area Insulino- 
(~U/60 min) genie Index 

p 2, p 

1. Controls (N) 18 101 40 28 25 616 192 
Anorexia nervosa (M) 26 N.S. a 73 N.S. 46 N.S. 40 N.S. 29 N.S. 647 N.S. 209 N.S. 
Latent dabetics (D1) 40 <0.01 78 N.S. 53 <0.01 56 <0.02 1 0 0 1  N.S. 238 N.S. 
Diabetics (D2) 40 <0.01 56 N.S. 67 N.S. 64 <0.001 57 <0.001 1121 N.S. 232 N.S. 
Obese(O) 41 <0.005 149 N.S.169 <0.005 129 <0.001 85 <0.001 3607 <0.001559 <0.01 
Obese latent diabetics 
(OD1) 45 <0.005 179 N.S.139 <0.005 147 <0.001 130 <0.001 4560 <0.001 645 <0.01 
Obese diabetics (OD2) 30 <0.05 90 N.S. 54 <0.05 74 <0.05 68 <0.05 1533 <0.01 266 N.S. 

2. O versus OD1 N.S. N.S. N.S. N.S. N.S. N.S. N.S. 
O versus OD2 N.S. N.S. < 0.01 < 0.01 N.S. < 0.05 < 0.05 
OD1 versus OD2 N.S. < 0.02 < 0.02 < 0.01 < 0.01 < 0.01 < 0.01 
D1 versus D2 N.S. N.S. N.S. N.S. N.S. N.S. 

a In  the 1st part of Table 2 we record the significance of the difference between the mean observed in controls and 
the means observed in the patients. In  the 2nd part we compare the mean values of different groups of patients. N.S. = 
Statistiealy not  significant (p > 0.05). 

Table 3. Correlations between plasma I R I  and body weight before and after an I .V.  glucose load 

All subjects (n = 79) Non diabetics (n = 35) Diabetics (n =: 44) 
y x r p b r p b r p b 

basal I g I  body weight 0.152 N.S. a 
log. basal I g I  body weight 0.214 N.S. 
log. basal I g I  log. body weight 0.144 N.S. 

I R I  after load body weight 
I g I  10 m~n after load body weight 0.458 < 0.001 
II~I 20 rain after load body weight 0.509 < 0.001 
II~I 60 rain after load body weight 0.441 < 0.001 

0.155 N.S. 0.083 N.S. 
0.161 N.S. 0.064 N.S. 
0.198 N.S. 0.045 N.S. 

0.821 0.613 <0.00t  1.092 0.296 N.S. 
0.720 0.519 <0.01 0.610 0.512 <0.001 0.908 
0.504 0.375 <0.05 0.279 0.482 <0.01 0.748 

log. II~I area body weight 0.614 <0.001 0.702 0.638 <0.001 0.614 0.593 < 0.001 0.845 
Insul. Index body weight 0.462 <0.001 3.122 0.491 <0.01 2.843 0.452 <0.01 3.949 

a N.S. = not  significant (p > 0.05). 

4 rain after the glucose load we find in  all subjects 
a s tr iking elevation of p lasma II~I. Bu t  the differences 
between the mean  values observed in  the  pa t ients  and  
the mean  observed in  the controls fall short of signifi- 
cance because the s tandard  errors are large : apparen t ly  
the early plasma I R I  increase after glucose varies 
great ly between different subjects belonging to the 
same group. 

All the obese pa t ients  (0, OD1, 0D2)  show an  im- 
po r t an t  elevation of p lasma IRI ,  10, 20, and  60 mi n  
after the load. At  20 and  60 min,  the plasma I g I  of the 

2. Correlations between plasma I R I  and body weight. 

Disregarding the differences between groups we 
studied the relat ions of p lasma I1~I a nd  body  weight in  
all the 79 pat ients .  We considered also separately the 
35 non  diabetic pa t ients  (N, M, 0) and  the 44 diabetic 
pa t ients  (Di,  D2, OD1, OD2). The results are recorded 
on Table 3. 

We find no significant corre la t ionbetween basal  plas- 
ma II~I and  body weight whether  we use the original 
da ta  or their  common logarithms. Bu t  after the glucose 
load, the insul in  level correlates well with body  weight 



Vol. 8, No. 3, 1972 F. Stephan et at. : Correlations between Plasma Insulin and Body Weight in Obesity 199 

in all the 79 subjects and in the 35 non diabetics. In  the 
diabetics the correlation is not significant 10 rain after 
the load but  highly significant 20 and 60 rain after the 
load. In  all groups we find a good correlation between 
the insulinogenie index and the body weight. The 
highest correlation coefficients are found between log 
I I~I  area and body weight. 

The regression coefficients "b"  observed in the non 
diabetic group are not significantly different from 
those observed in the diabetic patients. 

3. Correlations between insulinogenic index and age 

I t  is seen on Table 1 tha t  the mean age of the overt  
diabetics is higher than  the mean age of the corre- 
sponding controls. The difference is highly significant 
between the controls (iN) and the diabetics (D2): A = 
27, p < 0.001. The difference is less striking between 
the obese patients (0) and the obese diabetics (OD2): 
A = 9, p _< 0.05. This observation led us to look for a 
correlation between plasma I R I  and age. 

is likely tha t  the transformation of a latent  diabetes to 
an overt  diabetes depends not on an impairment  of in- 
sulin secretion. I t  may  rather  be related to insulin re- 
sistance due to significant elevation of body weight 
(A = 17.4 kg, p < 0.02). The difference of age between 
the D1 and D2 patients is not significant (A = 10.8 
years, p > 0.10). 

I t  is also noteworthy tha t  the undernourished ano- 
rexia nervosa patients (h/I) have a normal basal I R I  
value and a normal insulin response to glucose. I t  
must  be emphasized tha t  we selected only patients 
who had normal " K "  and fasting blood sugar values. 

In  the literature there are conflicting reports on the 
correlations between plasma insulin and body weight. 
Bagdade et al. [2, 3, 4] find a close correlation between 
basal I R I  and body weight. They relate also the mag- 
nitude of the I R I  response to oral glucose to the level 
of basal I R I  [3]. In  an important  s tudy performed on 
the white and blue collar workers of a big factory, 
Rosselin et al. [31] confirm Bagdade's  views. Even in 

Table 4. Correlation between the insulinogenic index (y) and age (x) 

Patients n r p b 

All subjects 79 --0.212 N.S. a 
Non diabetics (N-M-O) 35 0.000 N.S. 
Diabetics (D1-D2-OD1-OD2) 44 --0.430 <0.01 -- 8.84 
Obese (O-OD1-OD2) 41 -- 0.497 < 0.001 -- 12.55 
Non obese (N-M-D1-D2) 38 -t-0.151 N.S. 

N.S. = not significant (p > 0.05). 

We found no correlation between basal I R I  and age 
in any  of the groups or subgroups studied. All the 
correlation coefficients are very low even if we use the 
logarithms of the original vMues. But  we find a signifi- 
cant negative regression of the insulinogenic index 
over age in the obese patients (O-0DI-OD2) and in 
the diabetic patients  (D1-D2-ODI-OD2). We find no 
correlation between these parameters  in the non dia- 
betic patients  and in the non obese subjects. Consider- 
ing all the 79 subjects, the correlation is not significant 
(see Table 4). 

Discussion 

Numerous studies have shown tha t  the plasma I R I  
level is higher in obese patients (whether they are dia- 
betic or not) than  in normal weight controls. I t  has 
also been shown that ,  in obese patients, the overt  dia- 
betic state is associated with a relative reduction of 
plasma I R I  [1, 3, 6, 7, 10, 20, 22, 27, 32]. In  this s tudy 
both basal and reactive I R I  is high in the obese pa- 
tients. The mean value observed 10 and 20 rain after 
the load in the overt  obese diabetics (OD2) is reduced 
when compared to the 0 and OD1 patients. We do not 
find this difference in the normal weight diabetics D1 
and D2. Both groups have the same high plasma I R I  
in the basal state and after the load. In  these patients it 

matur i ty  onset diabetes, Goodner et al. establish a 
significant regression of plasma basal I i~I  on body 
weight [15]. On the other hand Deekert  and Hagerup 
find no correlation between these parameters  in obese 
and normal subjects [13]. Vague et al. observe tha t  
hyperinsulinism correlates bet ter  with the android 
type of obesity than with body weight [35]. 

We are not able fo find a significant correlation be- 
tween basal plasma I R I  and body weight (Table 3). 
The discrepancy between these results and those of 
Bagdade et al. and Rosselin et al. could be explained by  
methodologic difficulties: the acurate determination 
of small amounts of plasma I R I  is technically difficult. 
The criteria used for the selection and grouping of the 
patients may  also bias the results. 

We find significant correlations between the re- 
active plasma I R I  levels determined after the glucose 
load and body weight. (Table 3). We emphasize parti- 
cularly the significance of the relationship between the 
logarithm of the I R I  area or the insulinogenic index, 
and the body weight in diabetic as in non diabetic pa- 
tients. These facts could be expected as the glucose 
load is porportional to body weight. 

I n  preliminary studies we found: 
1. a positive correlation between the plasma glu- 

cose area and the absolute amount  of the glucose load 
( r =  + 0 . 6 4 3 -  n---- 7 9 - - p  < 0.001) 

Diabetologia, Vol. 8 14 
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2. A posi t ive  correla t ion be tween the  logar i thm of 
the  p l a sma  I R I  area  and  the  abso lu te  a m o u n t  of the  
glucose load  (r ~- -F 0.622 - -  n ~-- 79 - - p  ~ 0.001). 

3. A posi t ive  corre la t ion be tween the  logar i thm of 
the  p l a sma  I R I  area  and  the p l a sma  glucose area  (r---- 
0.482 - -  n ~ 79 - - p  ~ 0.001). So i t  appears ,  once more,  
tha t ,  in  th is  t y p e  of s tudy  the  insulinogenic index  of 
Seltzer  et al. is of f undamen ta l  impor tance .  I n  this  
s tudy ,  the  index  grows d i rec t ly  wi th  body  weight ,  so 
i t  can be s t a t ed  t h a t  the  insul in response to  a glucose 
load  is p r o b a b l y  de t e rmined  b y  the  b o d y  weight .  

According  to  Bagdade  et al. [3] the  insul in response 
to  glucose is also a d i rec t  func t ion  of the  basa l  I i~ I  val-  
ue. Considering the  whole group of the  79 pa t ien ts ,  we 
find a posi t ive  corre la t ion be tween  the  insul inogenic 
index  and  the  basa l  I R I  (r ---- H- 0.376 - -  n ~ 79 - - p  ~ 
0.01). This  corre la t ion is closer in the  no rma l  controls  
(N) (r -~ -F 0.585 - -  n ~- 13 - p  ~ 0.05) and  in  the  under-  
nour i shed  pa t i en t s  (M) ( r = ~ O . 7 5 4 - - n = 8 - - p ~  
0.05). This indica tes  t h a t  the  same unde t e rmin e d  fac- 
tors  influence the  insulin level bo th  in  basa l  condi t ions  
and  af ter  a glucose load.  This  fac tor  is p r o b a b l y  no t  
the  fas t ing b lood sugar  va lue  because we found  no 
va l id  corre la t ion  be tween  basa l  I i~ I  and  basM p lasma  
glucose, ne i ther  in the  non d iabe t ic  group (r ---- 0.000) 
nor  in the  d iabet ics  (r---- 0.168 - - p  ~ 0.10). 

Conflicting d a t a  on the  influence of age on p l a sma  
insul in have  been repor ted .  Chlouverakis  et al. [9] and  
S t ree ten  et al. [34] f ind a hyper insu l in i sm in old  age 
whereas Crockford et al. [12] and  F ranckson  et al. [14] 
find a reduced  insul in secret ion pe rhaps  re la ted  to  a se- 
nile involu t ion  of the  is lets  of Langerhans .  Marigo de- 
scribes an  ear ly  phase  of hyper insu l in i sm followed b y  
hypoinsul in ism,  in old  age [23]. We lbo rn  et al. [36] and  
Boyns  et al. [8] find no va l id  corre la t ion be tween  p la sma  
insul in and  age. Mirouze et al. f ind a reduced  insul in 
o u t p u t  af ter  an  oral  glucose load  in e lder ly  d iabet ics  
[25]. 

W e  found  no corre la t ion be tween  basa l  I R I  and  age 
in the  different  groups and  subgroups  s tudied.  Bu t  the  
insulinogenie index decreases wi th  age in the  d iabet ics  
and  in the  obese pa t i en t s  (Table 4). This suggest  tha t ,  
in cer ta in  condit ions,  leading  to  an  over t  diabetes ,  the  
insulin response to  a glucose load  seems to decrease 
wi th  advanc ing  age. W e  are incl ined to  re la te  the  re- 
duced  glucose to lerance  in  old age to  a d imin ished  
responsiveness  of insul in secretion.  
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