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Summary. Twenty-two non-obese genetic prediabetics 
(offspring with both parents diabetic) were compared with 
34 normal volunteers, closely matched by age and weight, 
in their response to three standardized stimuli: oral glu- 
cose tolerance test (with 100 g of glucose), intravenous 
tolbutamide tolerance test (1 g) and rapid intravenous 
glucose infusion (0.33 g/kg body weight). Blood sugar, 
immunoreactive insulin and non-esterified fat ty acids 
(N.E.F.A.) were estimated in both groups in the fasting 
state and at different time intervals during each of the 
three tests. -- l~esults showed no significant differences 
(either in carbohydrate tolerance or in the behaviour of 
the N.E.F.A. levels) between normals and prediabeties at 
any time in the course of the selected tests. Plasma im- 
munoreactive insulin fasting levels were also closely com- 
parable in both groups, no significantly different insulin 
release in norrnals and prediabetics being elicited either 
by the oral glucose load or by the intravenous tolbutamide 
injection. However, the rapid intravenous glucose infu- 
sion brings about a markedly diminished insulin secretion 
in the prediabetic group limited to the very early response 
phase. - -  Our results strongly support the idea that  an 
impaired ability to secrete insulin under the specific 
stimulus of the intravenous glucose is a distinguishing 
feature of the pancreatic beta cell in those humans pre- 
disposed to diabetes mellitus. 

Etude du prddiab~te. R@ouse de rinsuline au glucose 
oral, au tolbutamide intraveineux et d~ la rapide infusion 
intraveineuse de glucose ehez des su]ets g~ndtiquement prd- 
diabdtiques 

R~sumg. Vingt-deux sujets non-obgses, g@n4tiquement 
prddiab6tiques (issus de deux parents diab4tiques) ont 
6td compargs ~ 34 sujets normaux de re@me age et de 
re@me poids, ell ee qui concerne leur r@onse ~ trois sti- 
muli  standardis4s : test de toldrance au glucose oral (avec 
100 g de glucose), test de toldrance au tolbutamide intra- 
veineux (1 g) et rapide infusion intraveineuse de glucose 
(0.33 g/kg de poids corporel). La glycdmie, l ' insuline im- 
munor6active et les acides gras non-est4rifi4s (NEFA) ont 
4t6 mesur6s duns les deux groupes h I '4tat de jefine et 
diffdrents intervalles de temps au tours de chacun des 
trois tests. -- Les r4sultats n 'on t  montr6 de diff@rence 
significative ni dans la toldrance aux hydrates de earbone, 
ni duns le comportement des taux de N E F A  entre les 
sujets normaux et Ies prddiab@tiques, ~ aucun moment  
all cours des tests choisis. Les taux ~ jeun d'insuline plas- 
matique immunor6active 6taient 4galement 4troitement 
comparables duns les deux groupes; ni  la charge orMe de 
glucose, ni l ' injection intraveineuse de tolbutamide ne 
provoquait une lib4ration d'insuline significativement dif- 

f6rente ehez les sujets normaux et les pr6diab4tiques. 
Cependant, la rapide infusion intraveineuse de gIucose 
provoquait une s6cr6tion d'insuline net tement  diminuge 
dans le groupe pr6diab4tique qui t rai t  plut6t limitge ~ la 
phase de r4ponse trgs pr4coee. -- Nos rgsultats confirment 
fortement l'id6e qu'une capacit6 diminu4e ~ s6cr4ter de 
l ' insuline sous I'inftuence du stimulus sp6cifique eonstitu4 
par  la charge brutale de glucose intraveineux cst un  trai t  
p lut6t  caractgristique de la cellule bgta paner6atique chez 
ces sujets qui sent fortement pr4dispos4s all diab@te sucr6. 

Untersuchungen zum Pri~diabetes. Insulinausseh~tttung 
nach oraIer Glueosezufuhr und intravenSsen Gaben yon Tol- 
butamid und schnell in]izierter Glucose bei genetisehen Prgt- 
diabetilcern 

Zusammenfassung. Die Reaktion yon 22 normalge- 
wichtigen genetischen Pr/idiabetikern, deren beide Eltern- 
teile Diabetiker waren, wurde mit  der yon 34 stoffwechsel- 
gesunden Freiwflligen entspreehenden Alters und Ge- 
wichtes verglichen. Als standardisierte Stimulationsme- 
thoden dienten: der orale Glucosetoleranztest (100 g Glu- 
cose), der i.v. Tolbutamid-Toleranztest (1 g) und die 
schnelle i.v. Injekt ion yon 0.33 g Glueose/kg KSrperge- 
wieht. Die Spiegel des Blutzuckers, des immunreakt iven 
Insulins trod der unveresterten Fetts/iuren (NEFA) wur- 
den bei beiden Gruppen im Niichternzustand und zu ver- 
schiedcnen Zeiten wghrend der 3 Tests bestimmt. -- Die 
t~esultate zeigten keine signifikanten Unterschiede in be- 
zug auf die Kohlenhydrat-Toleranz und das Verhalten 
der NEFA zu irgend einem Zeitpunkt der benutzten 
Tests bei Normalpersonen mid Prgdiabetikern. Bei enger 
Ubereinst immung der Niichternspiegel des plasma-im- 
mmireaktiven Insulins fanden sich auch keine signifikan- 
ten Unterschiede in der Ausschiittung nach oraler Gin- 
cosegabe oder i.v. Tolbutamidinjektion. Dagegen ergab 
sich naeh sctmeller i.v. Glucoseinjektion eine deutlich 
verringerte Insulinfreisetzung bei der Gruppe der Pr/i- 
diabetiker, die sich ]edoch auf die Friihphase beschrgnkte. 

- -  Unsere Resultate sprechen d~wchaus dafiir, dab eine 
verringerte J~2apazit/it zur Insulinaussehiit tung naeh dem 
spezifischen l%eiz der i.v. Glucosebelastmig ein Charak- 
teristikum der Pankreas-fl-Zelle der Menschen darstellt, 
die zum Diabetes mellitus pr/idisponiert sind. 

Key-words: Prediabetic, s tandard oral glucose toler- 
ance test (OGTT), intravenous tolbutamide test (ITT), 
rapid intravenous glucose tolerance test (IVGTT), blood 
sugar, immunoreaetive insulin (IgI) ,  non-esterified fat ty 
acids (NEFA), blunted insulin release, early insulin res- 
ponse phase. 

Prediabetes  is now a well-established te rm to define 
the very  first phase in  the na tu r a l  his tory of diabetes 
mell i tus [11], a period in  which i t  is no t  possible to 

detect  with our present  methods  a ny  abnorma l i ty  in  
glucose homeostasis. I t  is likely, however, t h a t  the 
earliest consequences of bear ing a diabet ic  gene or 
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genes are opera t ing  dur ing  this  p red iabe t i e  period.  
Despi te  our  incomple te  knowledge  of the  mode of 
t ransmiss ion  of the  d iabet ic  t ra i t ,  i t  can reasonab ly  be 
suspected  t h a t  a p red iabe t i c  phase  is mos t  p r o b a b l y  
occurr ing in h u m a n  beings under  a n y  of these th ree  
c i rcumstances :  1. Monozygot ic  twins  of a d iabet ic  ; 2. 
offspring of b o t h  d iabet ic  pa ren t s  and  3. women wi th  
a pecul iar  obs te t r i ca l  h i s to ry  (large babies  a t  b i r th ,  
r ecur ren t  spontaneous  abor t ions  etc.). 

I n  recent  years ,  an  ac t ive  inves t iga t ion  has  been 
conduc ted  b y  several  au thors  on these  " n a t u r a l  models  
of h u m a n  p red i abe t e s "  in a search for a n y  b iochemical  
t racer  or t racers  specific of the  d iabet ic  gene or genes. 
Many  morphologica l  and  chemical  s t igmas  have  been 
looked for and  descr ibed  [2], b u t  the  p a t t e r n  of insul in 
response to  different  s t imul i  has  been logical ly  enough 
the  mos t  t ho rough ly  explored.  Ear l ie r  repor ts  using 
I .L .A.  ( insul in- l ike-act ivi ty)  as a guide to  the  insul in 
secretion,  c la imed t h a t  hyper insu l in i sm was a definite 
t r a i t  of the  p red iabe t i c  per iod  [25]. Since then,  doubts  
have  been t h rown  upon  the  re l i ab i l i ty  of I .L .A.  mea- 
surements  as a t rue  reflection of the  phys iopa tho log ica l  
va r i a t ions  of the  endogenous insul in a c t i v i t y  [12]. 
Fu r the rmore ,  a recen t  s t u d y  [10] denies t h a t  I .L .A.  
levels are e leva ted  in p red iabe t i c  subjects  and  ascribes 
p rev ious ly  r epo r t ed  high values  to  the  concomi tan t  
obesi ty .  More specific me thods  of rad io - immunochemi-  
cal assay  of the  insul in  a c t i v i t y  have  led to  a more  
accura te  charac te r i za t ion  of the  dynamics  of insul in 
secret ion in  normM and  p red iabe t i c  s ta tes .  Using these 
techniques  a d imin ished  and  sluggish insul in release 
under  the  s t imulus  of the  i n t r avenous ly  admin i s t e red  
glucose has been descr ibed b y  some au thors  [3] as a 
d i s t inc t ive  charac te r  of the  p red iabe t i c  subject .  This 
fai lure in the  insul in-releasing mechanism(s)  has no t  
been un i fo rmly  observed when the  oral  glucose load  
[13, 19, 7] or the  in t ravenous  t o l b u t a m i d e  tes t  [1, 4] 
was selected as the  s t imulus  of the  pancrea t i c  be t a  cell. 
The impl ica t ions  of these  findings in  the  unde r s t and-  
ing of the  pa thogenes is  of the  d iabe tes  mel l i tus  have  
been recen t ly  discussed b y  Luf t  [17]. 

I t  is the  purpose  of th is  pape r  to describe our  expe- 
r ience in the  s t u d y  of the  insul in response to three  
different  s t imul i  (oral glucose, in t ravenous  to lbu ta -  
mide  and  the  r ap id  glucose infusion) of a h igh ly  selec- 
t ed  group of non-obese genet ic  p red iabe t i cs  (offspring 
of bo th  d iabe t ic  paren ts )  wi th  no rma l  to lerance  to  
glucose. 

Material and Methods 

Subjects have been divided into two groups: A)Nor- 
reals and B) l%ediabetics. Their characteristics of sex, 
age and per cent of ideal body weight are summarized in 
Table 1. Obesity was excluded, subjects in both groups 
being below the 120 per cent of their  ideal body weight 
(calculated according to the Statist ical  Bulletin of the 
Metropoli tan Life Insurance Co., 1959). 

A) Normal group: Includes 34 volunteer subjects re- 
cruited among the auxil iary technical personnel and the 
medical s tudents  of our Inst i tut ion,  Absolute criteria for 

the selection of this  control group were the following: 
1. Good general condition with no pathological findings 
either on clinical examinat ion or in the results of some 
selected labora tory  tests (haemogram, urinanalysis, urine 
culture, kidney and liver function tests,  to ta l  l ipids and 
cholesterol, E.C.G, and plain X- ray  pictures of the chest 
and of the abdomen);  2. Lack of a family history of dia- 
betes mellitus and 3. Normal carbohydrate  tolerance 
judged from the results of the  s tandard  oral glucose 
tolerance test  and of the rapid  intravenous glucose in- 
fusion (see in Methods). The number  of determinations 
performed on subjects of this group during each test  is 
shown in Table 2. 

Table 1. Characteristics of sex, age and weight, in normals 
and prcdiabetics 

Groups Sex Age : Ideal  
m. f. years body weight a 

Normals 
m e a n  

range 

Prediabetics 
m e a n  

range 

24 10 26 98 
17--42 82--114 

11 11 29 102 
16--43 86--118 

Based on Statist .  Bull. Metrop. Life Insur. Co. 40 
Nov. - -Dec .  1959 (Documenta Geigy Scientific Tables). 

B) Prediabetic group: Comprises 22 subjects, s tr ict ly ful- 
filling the following requirements:  1. offspring of both  
diabetic parents ;  2. absolute clinical and analyt ical  
normal i ty  and 3. normal tolerance to glucose, orally and 
intravenously administered. Diabetes in the parents  was 
assessed by  personal examinat ion in thir teen cases and 
through a detailed report  of the at tending physician in 
the others. I n  fifteen out of the twenty-two, both  parents  
suffered overt  diabetes mellitus for more tha~a 15 years 
and were currently t rea ted  with insulin. In  five other 
prediabetics, the parents  had  clinical diabetes after 
10 years, one member of the couple being under insulin 
therapy  and the other under control with sulphonylureas. 
The parents  of the last  two subjects in our series were 
overt  diabetics for more than  10 years and were under 
control with diet and sulphonylureas. As s ta ted above, 
the absence of obesity was a prerequisite for inclusion of 
subjects in any of the two groups. 

Table 3 shows the number  of determinations made, in 
the prediabetics in the course of the three tests to be 
described. 

Methods 
General procedure: All the subjects of the prediabet ic  

group were hospitalized throughout  the whole period of 
the experience. Most of the normals were studied on an 
ambula tory  basis, but  for the  day  preceding each test  
they  were admit ted  to the hospital.  Three tests were se- 
quentially done at  weekly intervals in every individual;  
s tandard  oral glucose tolerance test  with 100 g of glucose 
(O.G.T.T.), intravenous to lbutamide test  (I.T.T.) and 
rapid  intravenous glucose tolerance test  (I.V.G.T.T.). 
A diet containing not  less than  300 g of carbohydrate  per 
day  was str ict ly advised during three days before each 
test ,  any drug was eventual ly discontinued and specific 
prohibit ion of coffee and smoking made in the 24 h pre- 
ceding each test  day. All the tests were carried out be- 
tween 8 and 9 A.M. after a 12 h fasting period and one 
hour of resting with the  subject  recumbent  over the whole 
test  time. 

O.G.T.T.: Under the  previously described conditions 
a 15 ml fasting blood sample was withdrawn and the sub- 
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jeer was given 100 g of pure glucose dissolved in 250-- 
300 ml of lcmon-flavoured water to drink in 5--6 rain. 
Blood samples (15 ml each) were obtained at :  15, 30, 60, 
90 and 120 rain after glucose ingestion. 

I .T .T . :  The morning of the test, an anteeubital  vein 
was aseptically catheterized, a 15 ml fasting blood sample 
obtained and 1 g of l:r Hoeehst in 20 ml sterile 
saline inmediately injected in 3--4 rain. Further  samples 
were taken at:  1, 3, 5, 10, 20, 30 and 60 rain after the 
tolbutamide injection. Vein patency was assured by a 
slow infusion of normal saline. Before each sampling, 
saline infusion was stopped for a minute and disconnected, 
the first 3- -4  ml of blood flowing through the catheter 
being discarded in order to avoid a dilution effect. 

I .V .G.T .T . :  The vein catheterization, maintenance of 
vein patency and collection of the samples were done as 
described in the tolbutamide test. After a 15 ml fasting 
blood sample was withdrawn, a calculated dose of glu- 
cose (0.33 g per kg body weight) as a 40 per cent solution 
was injected in 3--4 rain. At the end of the infusion, 
further blood samples were taken at :  1, 3, 5, 10, 20, 30, 
40, 50, 60, 90 and 120 rain. 

SampIcs obtained at the predetermined time intervals 
in each of the three tests were divided into two aliquots, 
the lesser one being collected in precooled fluoride-oxalate- 
containing tubes for glucose determination. The remain- 
ing fraction was placed into heparin-containing tubes and 
inmediately centrifuged. A part  of the separated plasma 
was stored at 4 ~ C for determination of non-esterified fat ty 
acids and another aliquot was preserved at --25~ unti l  
the assay of the insulin activity was performed. 

Evaluation of the tests: The oral glucose tolerance test 
was interpreted according to the criteria of Conn and 
Fajans [9], a normal response being accepted if fasting 
blood sugar values were at  or below 110 mg per cent and 
the results at 60 and 120 rain after the oral glucose load 
did not  exceed the limits of 160 and t20 mg per cent, 
respectively. The tolbutamide test was evaluated follow- 
ing the guide-lines of Ungcr and Madison [28], and the 
peripheral glucose disappearance rate during the intra- 
venous glucose tolerance test was expressed by the K- 
values calculated by the semilogarithmie method of 
Conard [8]. 

Blood sugar was assayed in duplicate by  the photo- 
metric method of Hoffman [15] adapted to the Auto- 
analyzer and the results given in mg per cent. Non-esteri- 
fled fat ty acids (N.E.F.A.) were estimated in duplicate 
plasma samples by  the titrimetrie method of Trout [27] 
in the 4-- 6 h following each test and the results expressed 
as FEq/1. Insul in activity as the immunoreactive fraction 
in plasma was assayed in duplicate by the double anti- 
body method of Hales and l~andle [14], the results being 
given in ~U/ml. Insulinogenie reserve was calculated by 
the Seltzer formula [20]. All the results were statistically 
studied, and the significance of the differences between 
mean  values in both groups analyzed by the Student 's 
$ test. 

Results 

Mean values for blood sugar, immunoreae t ive  
insu l in  a n d  N.E.F .A.  in  bo th  groups dur ing each test  
are recorded in  Tables 2 and  3. The response pa t te rns  
of each group of subjects to every specific test  are 
graphical ly expressed in  Figs. 1 (OGTT), 2 (ITT) and  
3 (IVGTT).  

Blood sugar values: No significant differences 
either in  the fast ing blood sugar or in  the ins tan taneous  
levels of glyeaemia a t  the predetermined t ime intervals  

of each test  were observed between both  groups. 
According to the criteria adopted both  oral glucose 
tolerance test  and  in t ravenous  to lbu tamide  test  were 
well wi th in  the normal  range in  both  normals  and  
prediabetics.  Peripheral  glucose uptake  dur ing the 
rapid in t ravenous  glucose infusion was absolutely 
normal  in  bo th  groups, K-values  being well above 1.5. 
Al though in  the prediabetics the mean  K-va lue  
(1.73• was somewhat  lower t h a n  in  the normals  
(1.974-0.10), differences were no t  s tat is t ical ly signi- 
ficant. 

Fat ty  Acids ( N . E . F . A . ) :  The fasting values and  
the behaviour  of the non-esterified fa t ty  acids after 
each s t imulus followed a quite similar pa t t e r n  in  both  
normals  and  prediabeties. 

200 ~B,S.mg/100 ml 
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•ig. 1. Oral glucose tolerance test. (O.G.T.T.). B.S. 
Blood sugar, mg/100 ml;  I .R.I .  = Immunoreactive insu- 
lin FU/ml. N.E.F.A. ~ Non-esterified fat ty acids ~Eq/1. 

Normals - -  Prediabetics ...... I=SEM 
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Immunoreactive insulin ( I .R . I . )  : With almost iden- 
tical I.l%.I. fasting plasma levels, insulin response to 
oral glucose followed a similar pattern in normals and 
prediabetics. A maximal I .g . I .  peak was reached in 
both groups at 60 min followed by a gradual decrease 
to the 120 rain. At this time, however, I .R.I .  values 
were still higher than the fasting ones. Contrariwise to 
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Fig. 2. Intravenous tolbutamide test. (I.T.T.). B.S. 
Blood sugar, rag/100 ml; I.l%.I. = Immunoreactive insu- 
lin aU/ml; Iq.E.F.A. = 51on-esterified fatty acids ~Eq/1. 

l~ormals - -  Prediabeties ...... I =  SEM 

what happens with blood sugar, the insulin curve of 
the normals overlapped the curve of prediabetics 
through the test. But here again, differences between 
mean values in both groups, were not, at any point, 
statistically significant. 

As for the tolbutamide test, injection of the drug 
induced in both groups an abrupt insulin release with 
a maximum peak at the first minute, high levels being 
still maintained at 5 rain. Despite the high I .R.I.  
levels a clear-cut hypoglycaemic effect was not ob- 
served until 10 rain after the injection of the drug. 
Although insulin levels in normals were, at all times, 
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Fig. 3. l~a oid intravenous glucose tolerance test. (I.V.G.- 
T.T.). B.S. = Blood sugar, mg/100 ml; I.IZ.I. = Immuno- 
reactive insulin ~U/rnl; N.E.F.A. = l~on-esterified fatty 
acids ~Eq/1. I~ormals Prediabetics ...... . 

I = SEM 

higher than those in prediabetics, differences were not 
statistically significant. 

On the other hand, with the rapid intravenous 
glucose infusion a definite abnormality was readily 
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apparent in the very early insulin release phase in the 
prediabetic group. Subjects in both groups, with al- 
most identical fasting I.R.I. plasma levels, showed an 
instantaneous insulin release under the intravenous 
glucose priming with a maximum peak in the first 
minute. But, whereas the normals had a massive res- 
sponse, a characteristically blunted insulin release was 
exhibited by  the prediabetics, differences between 
values in both groups being highly significant in the 
first (p<0.001) and third (t0<0.01) minutes. 

A I  (~U/ml) (IVGTT) Table 4. Insutinogenic index AG (rag%) 

Time : 1 3 5 10 
minutes 

Normals 

diabetics 
io values 

0.934-0.15 0.90i0.19 0.574-0.i1 0.494-0.06 
0.264-0.04 0.31i0.06 0.324-0.06 0.474-0.08 

< 0.001 < 0.01 n.s. n.s. 

2 4- SEM. 

Seltzer's insulinogenic index: After the oral glucose 
load the insulinogenie reserve at 15 and 30 min did not 
significantly differ in both groups. In sharp contrast, 
the prediabetie group showed a significantly reduced 
insulinogenic reserve in the first and third minutes 
after the intravenous glucose infusion compared with 
the normals (see Table 4). 

Discussion 

Our study of 22 non-obese offspring with both 
parents diabetic shows that  the brisk challenge to the 
beta cell induced by  a rapid glucose infusion brings 
about a clear abnormality of the insulin-releasing 
mechanism with no apparent derangement in glucose 
utilization. This finding has been, in fact, the only 
feature which sharply distinguishes the prediabetics 
as a "group" from the normal population. Carbohy- 
drate tolerance tested by the oral load with 100 g of 
glucose failed to discriminate between both groups. A 
similar conclusion has recently been obtained by 
Siperstein et al. [22] in 30 prediabetie subjects, using 
essentially the same criteria to evaluate the oral glu- 
cose tolerance test. Furthermore, when the tolerance 
to glucose was explored by  the intravenous route fairly 
normal K-values emerged from our prediabetie group, 
differences with those in the normals being non-signi- 
ficant. Thus we were not able to confirm previously 
reported results [19, 26, 18] claiming that  the predia- 
betie population maintained a normal glucose homeo- 
stasis at higher levels of glycaemia than those of the 
normal subjects. Also, the hypoglycaemic effect ex- 
perienced by  subjects in both groups after the injection 
of tolbutamide was closely similar, the lowest blood 
sugar levels being attained at 30 rain. 

As for lipid metabolism, we have been unable to 
confirm the high fasting values and the delayed de- 

crease of N.E.F.A. levels after the glucose infusion 
previously reported by Camerini-Davalos et al. [2], 
and more recently by Daweke et al. [10] and Soeldner 
et al. [24]. In close agreement with the experience of 
Boden et al. [1], in our prediabetics the N.E.F.A. 
fasting values and their behaviour during the stimuli 
used did not exhibit any significant change when 
compared with the normals. 

Insulin values in the fasting state and after any of 
the stimuli described, in normals as well as in predia- 
befits were, in our hands, higher than those usually 
given in the literature. Although no satisfactory ex- 
planation exists for this fact, J6rgensen has recently 
commented upon the extremely wide range of normal 
insulin values found by several authors using essential- 
ly the same double antibody technique for insulin assay 
[16]. Our figures are intermediate between those 
published by Daweke [10] and those of Cerasi and 
Luft  [5]. 

Insulin secretion after oral glucose load was rather 
similar in the two groups of subjects. With this test, 
there was no indication of a sluggish insulin release or 
of a quantitative reduction as reported by some authors 
[10, 7] in prediabetics. Again, after the injection of 
tolbutamide insulin secretion curve was closely parallel 
in normals and prediabetics in close agreement with 
the results reported by Boden eta/. [1] in 13 prediabetic 
males. On the other hand, the rapid intravenous glu- 
cose infusion unequivocally elicited in the prediabetics 
a markedly decreased insulin release in the first and 
third minutes after the stimulus. Though some indivi- 
dual scattering in I.l%.I. levels was present, only 5 out 
of 19 prediabetics reached I.l%.I. values over 100 ~U/ml 
in the first and third minute after intravenous glucose, 
whereas in the normal group only 8 out of 28 were 
below this limit in the same time intervals. Analysis of 
the insulinogenic reserve using the Seltzer's formula 
also showed a diminished insulin reserve in the pre- 
diabetic subjects at the first and third minute after 
intravenous glucose priming. So, as recently stated by 
Simpson et al. [21], our experience confirms that  this 
characteristic reduction of the insulin secretion in the 
prediabetics is typically restricted to the very early 
release phase. Our results are, indeed, basically in 
agreement with those obtained by Cerasi and Luft  [3] 
in monozygotic twins of diabetics under continuous 
glucose perfusion and by Soeldner et al. [23] in young 
genetic prediabetics, also after the rapid intravenous 
glucose injection. But, in contrast to the experience of 
these authors we could not substantiate a decreased 
insulin release by  the prediabetics longer than the 
third minute after the intravenously administered 
glucose. 

I t  might then be concluded that  when obesity is 
carefully excluded, the so-called genetic prediabeties 
do not show either a significant carbohydrate abnor- 
mality or any disturbance in the metabolism of the 
non-esterified fa t ty  acids when compared with a normal 
population closely matched by age and weight. But  a 
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quite subtle anomaly  in  the insul in-releasing mecha- 
nism(s) does exist in  the prediabet ic  group, and  the 
rapid in t ravenous  glucose tolerance test  is - -  in  our 
experience - -  the only  adequate  s t imulus  to uncover  
this l a ten t  inabi l i ty ,  whereas other provocat ive  tests 
(oral glucose and  in t ravenous  to lbutamide)  are com- 
plete ly  uneffective. The mean ing  of this peculiar 
lowering of the insul inogenic  reserve in  prediabetics is 
still ra ther  obscure. Quite recently,  however, Cerasi 
and  Luft  [6] have presented sound exper imenta l  evi- 
dence suggesting tha t  the biochemical defect under-  
ly ing the anomalous  insul in  secretion which characte- 
rizes the prediabet ic  period might  be due to a decrease 
in  the levels of the 3 ' - - 5 '  cyclic AMP in the beta  cell. 

Acknowledgements. The authors wish to express their 
thanks to the Novo Industri ,  Copenhagen, for the supply 
of glucagon-free pig insulin (through the kindness of Dr. 
V. Arias Paz) and to the Hoechst Laboratories for the 
supply of 1%aStinon. The excellent technical assistance of 
Drs. J. Gonzalez-Villasante and I. Mufioz Baroja is also 
gratefully appreciated. 

References 
1. Boden, G., Soeldner, J.S., Gleason, R.E. ,  Marble, A. : 

Elevated serum growth hormone and decreased serum 
insulin in prediabetic males after intravenous tel- 
butamide and glucose. J. clin. Invest.  47, 729--739 
(1968). 

2. Camerini-Davalos, 1%.A., Caulfield, J.B.,  1%ces, S.B., 
Lozano-Castafieda, O., Naldjian, S., Marble, A. : Pre- 
l iminary observations on subjects with prediabetes. 
Diabetes 12, 508--518 (1963). 

3. Cerasi, E., Luft, 1%. : Insul in response to glucose in- 
fusion in diabetic and non-diabetic monozygotic twin 
pair : Genetic control of insulin response ? Acta endocr. 
(Kbh.) 55, 330--345 (1967). 

4. -- -- Further  studies on healthy subjects with low 
and high insulin response to glucose infusion. Acta 
cndocr. (Kbh.) 55, 305--329 (1967). 

5. -- -- The plasma insulin response to glucose infusion 
in healthy subjects and in diabetes mel]itus. Acta 
endocr. (Kbh) 55, 278--304 (1967). 

6. -- -- Modification de l'insulino-s6cr6tion par la th6o- 
phylline et l 'hormone de croissance chez le sujet pr6- 
diab6tique. In :  Journ6es de Diabetologie, H6tel Dieu, 
29--31 Mai, 1969; pp. 236--239. Paris: Editions Me- 
dieales Flammarion 1969. 

7. Colwell, J.A., Lein, A. : Diminished insulin response 
to hyperglycemia in Prediabetes and Diabetes. Dia- 
betes 16, 560--565 (1967). 

8. Conard, V.: Eranckson, 1.1%.M., Bastinie, P.A., Ke- 
stens, J., K6vacs, L.: Etude critique du triangle 
d'hyperglycemie intraveineux chez l'homme normal 
et determination d'un "coefficient d'assimilation glu- 
cidique". Arch. int. Pharmacodyn. 13, 277--292 
(1953). 

9. Corm, J.W., Fajans, S.S.: The prediabetic state. A 
concept of dynamic resistance to a genetic diabeto- 
genic influence. Amer. J. Med. 31, 839--850 (1961). 

i0. Daweke, H., 1%uenauver, 1%., Schilling, W., Giinklee, 
D., Jahnke, K., Liebermeister, H., Gries, F.A., Ober- 
disse, X.: Untersuchungen des Kohlenhydrat and 
Fettstoffwechsels bei Pr~diabetes. Diabetologia 4, 
349--357 (1968). 

11. Fajans, S.S., Conn, J .W. :  Prediabetes. Subclinical 
diabetes and latent Chemical Diabetes. Interpreta- 
tion, Diagnosis and Treatment. In: "On the Nature 
and Treatment of Diabetes Mellitus". Chapter ~16, 
pp. 641 -- 656. Editors : Leibel, B. S., Wrenshall, G.A., 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. -- -- 

25. 

26. 

27. 

28. 

Amsterdam, New York: Excerpta Medica Founda- 
tion 1965. 
Froesch, E.R.: Insulin-like activity in blood. In: 
Clinical Endocrinology. Part II, pp. 422--433. Eds. 
Astwood, E.B., Cassidy, C.E. lqew York, London: 
Grune Stratton. 1968. 
Grodsky, G.M., Karam, J .H. ,  Pavlatos, F.Ch., Fors- 
ham, P .H.  : Serum insulin response to glucose in pre- 
diabetic subjects. Lancet 1965 I, 290--291. 
Hales, C.N., 1%andle, P . J . :  Immunoassay of insulin 
with insulin-antibody precipitate. Biochem. J. 88, 
137--146 (1963). 
Hoffmann, W.S. : A rapid photoelectric method for 
the determination of glucose in blood and urine. J. 
biol. Chem. 126, 51--55 (1937). 
J6rgensen, K. 1%. : Evaluat ion of the double ant ibody 
radioimmunoassay of insulin and the determination 
of insulin in plasma and urine in normal subjects. 
Acta endocr. (Kbh.) 60, 327--351 (1969). 
Luft, i~.: Some considerations on the pathogenesis 
of Diabetes mellitus. New Engl. J. Med. 279, 1086-- 
1092 (1968). 
Pyke, D.A., Taylor, K.W.  : Glucose tolerance and se- 
rum insulin in unaffected identical twins of diabetics. 
Brit. reed. J. 1967 II, 21--22. 
1%icketts, H.T.,  Cherry, 1%.A., Kirsteins, L.: Bio- 
chemical studies of prediabetes and Diabetes. Dia- 
betes 15, 880--888 (1966). 
Seltzer, H.S., Smith, W.L. : Plasma insulin activity 
after glucose. An index of insulinogenic reserve in 
normal and diabetic men. Diabetes 8, 417 -- 424 (1959). 
Simpson, 1%. G., Benedetti, A., Grodsky, G.M., Karam, 
J .H. ,  Forsham, P .H.  : Early phase of insulin release. 
Diabetes 17, 684-- 692 (1968). 
Siperstein, M.D., Unger, 1%.H., Madison, L.L.:  Stu- 
dies of muscle capillary basement membranes in Nor- 
real Subjects, Diabetic and Prediabetic patients. J. 
clin. Invest.  47, 1973--1999 (1968). 
Soeldner, J.S., Gleason, R.E. ,  1%ojas, L., Kahn,  C.B., 
Marble, A. : Serum insulin and serum insulin-blood 
glucose relationships in genetic prediabetic Males with 
normal glucose tolerance. In :  "Diabetes". Proceedings 
of the sixth Congress of the Internat ional  Diabetes 
Federation. Stockholm, Sweden.July ,  30, August, 4, 
1967, pp. 505--514. Ed. by Ostman and Milner 
1%.D.G. Amsterdam: Excerpta Medica Foundat ion 
1969. 

Williams, 1%. F., Garcia, M.J., Beardwood, M.D., 
Marble A. : Diminished serum insulin response to glu- 
cose in genetic prediabetic males with normal glucose 
tolerance. Diabetes 17, 17--26 (1968). 
Steinke, J., Soeldner, J.S., Damerini-Ds 1%.A., 
Renold, A.E. : Studies on serum-like activity (I.L.A.) 
in prediabetes and early overt diabetes. Diabetes 12, 
501--506 (1963). 
Taton, J., Pometta, D., Camerini-Ds 1%.A., 
Marble, A. : Genetic determinism to Diabetes and 
tolerance to glucose. Lancet 1964 I, 1360--1362. 
Trout, D.L., Estes, E.H. ,  Jr., Friedberg, S.J. :  Ti- 
t rat ion of free fat ty acids of plasma: A study of cur- 
rent  method and a new modification J. Lipid Res. 
1, 199--201 (1960). 
Unger, 1~. H., Madison, L.L. : A new diagnostic proce- 
dure for mild diabetes mellitus: Evaluat ion of an in- 
travenous tolbutamide response test. Diabetes 7, 
455--461 (1958). 

Dr. J.L. 1%odriguez-Min6n 
Jefe Clinico del Departamento 
de ~Nutricidn y Endocrino]ogia de la 
Clinica de la Concepcidn 
Monte Esquinza 20 
Madrid 4, Spain 


