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Epidemiological studies have revealed a progressive increase in the prevalence of diabetes mellitus in the elderly. Numerous factors are responsible for this trend, among them there are a) the long lasting disease due the improved therapeutic remedial (pharmacological, dietary treatments and physical activity), (b) the increased life span expectancy. The prevalence of diabetes mellitus in long living subjects is lower than in elderly people (subjects aged from 65 to 84). Senile diabetes is prevalent in long living people, and usually begins after 90 years. The incidence of neodiagnosed diabetes is higher in the oldest old than in the elderly people. Based on the results, diabetes mellitus is a negative factor for survival, and does not usually allow to achieve very old age, i.e centenarian.

Introduction

Epidemiological studies have revealed a progressive increase in the prevalence of diabetes mellitus in the elderly. Several factors are responsible for this trend, among them are (a) the long lasting disease due to improved therapeutic remedies (pharmacological, dietary treatments and physical activity) [START_REF] Laaksonen | Physical activity in the prevention of type 2 diabetes: the Finnish diabetes prevention study[END_REF][START_REF] Miggiano | Diabetes and Diet revisited[END_REF][START_REF] Uusitupa | The Finnish Diabetes Prevention Study[END_REF], (b) increase life span expectancy [START_REF] Wilson | Epidemiology of diabetes mellitus in the elderly. The Framingham Study[END_REF]ILSA Group, 1997;[START_REF] Stolk | Diabetes mellitus, impaired glucose tolerance, and hyperinsulinemia in an elderly population. The Rotterdam Study[END_REF].

It has been estimated that 7.3% of individuals which aged ranged from 20 to 79 years and belonging to IDF countries develop diabetes [START_REF] Idf | Prevalence of chronic diseases in older Italians: comparing self-reported and clinical diagnoses[END_REF]. It should be mentioned that different epidemiological studies display significative deviance of diabetes prevalence in the elderly (from 10 to 38 %) with respect to the year of the study, the ethnic groups and also on the applied diagnostic criteria (ILSA Group, 1997;[START_REF] Meneilly | Diabetes in elderly adults[END_REF].

In 1979 the established diagnostic criteria for diabetes was the measurement of fasting blood glucose with value ≥ 140 mg/dl (National Diabetes Data Group, 1979). Later on this criteria was confirmed by the World Health Organization (WHO, 1985(WHO, , 1992)).

However, from 1997, the glycemic value was lowered to ≥ 126 mg/ that should be measured in the morning [START_REF] Ada | Report of the expert committee on the diagnosis and classification of diabetes mellitus[END_REF][START_REF] Alberti | diagnosis and classification of diabetes mellitus and its complications. Part 1: Diagnosis and classification of diabetes mellitus. Provisional Report of a WHO consultation[END_REF].

Due to these changes, the epidemiological data published until 1997 showed lower prevalence of diabetes, than more recent studies in which are applied the new rigorous [START_REF] Ada | Report of the expert committee on the diagnosis and classification of diabetes mellitus[END_REF] and WHO (1998) criteria.

Lately, also the sanitary system has recognized prevention as the best cure and this is resulting in more frequent blood analysis. As a consequence, there is an increased knowledge in the diabetes pathology, and it has seen that senile diabetes appearing after 65 years of age, shows only a few symptoms. In addition, oral glucose tolerance tests in healthy subjects above 65 years of age, revealed a diabetic condition more frequently than in younger adults (aged below 60 years).

Moreover, bibliographic research did not reveal specific studies on diabetes in the oldest old group, only some epidemiological studies mention that the incidence of diabetes is lower in the centenarian population. Similar findings were also published in the italian population [START_REF] Carnazzo | On the pathogenesis of diabetes mellitus[END_REF]. Somehow higher values, but still lower compared to the general elderly population, were found in Danish centenarians [START_REF] Andersen-Ranberg | Healthy centenarians do not exist, but autonomous centenarians do: a population-based study of morbidity among Danish centenarians[END_REF]. However, with respect to the new diagnostic value , also in the Danish centenarians were found values as high as in the elderly population.

Therefore, the present study aim to evaluate the glycemic status in a wide group of centenarian, selected by epidemiological criteria, which might represent the general conditions of the Italian centenarian population.

Subjects and methods

Our population sample was composed by 602 centenarians ranging from 100 to 109 years (mean value = 101.1 ± 1.4). These subjects were enrolled from various regions of Italy. We select, from a population of 14,274,591 inhabitants involved in the IMUSCE (1997) studies, 1,173 centenarians (202 males and 971 females). Out of 1,173 centenarians we sorted out 650 subjects, keeping the same frequency and gender ratio found along the different Italian regions. We have chosen 602 centenarians, which are representative of the general health conditions of centenarians in Italy.

The control sample was taken from the studies of the ILSA Group (1997), performed on a selected population of 4,528 elderly subjects ranging from 65 to 84 years, aiming at revealing the incidence of morbidity and mortality in the Italian population.

Both these studies were performed by using identical methods, applying rigorous epidemiological, clinical, methodological, complex biogerontological criteria, described in [START_REF] Maggi | The Italian Longitudinal Study on Aging (ILSA): Design and methods[END_REF]IMUSCE, 1997. Concerning the total pool of subjects, a database was created, containing the anagraphic and socio-economic data, as well as the familiar, physiological, remote and recent pathological, pharmacological anamnesis, physical examination , the psychometric scales values, Mini Mental State Examination (MMSE), Activity daily living (ADL), Instrumental activities of daily living (IADL), the routine and special laboratory resuls, using standardised methods and autoanalyzer technics [START_REF] Motta | Centenarians in good health conditions[END_REF]. Plasma glucose was measured with glucose oxidase method. The study was carried out in absence of any acute illness.

Having considered all these data, we established the prevalence of diabetes based on WHO (1985) and WHO (1998) Significance was calculated by χ 2 by Yate's correction.

Results

As shown in Table 1, on the basis of the WHO (1985) criteria, 38 out of 602 centenarians (6.31 %) were considered affected by diabetes mellitus, while on the basis of WHO (1998) criteria, centenarians considered as diabetic were 46 (7.64 %). If we compare the data in Table 1, centenarians clearly display a lower significant prevalence of diabetes, when compared to younger elderly people, independently from the applied diagnostic criteria. All centenarians (100%) had type 2 diabetes.

If we considered the age at which the diabetes was diagnosed, centenarians appeared to be affected by senile diabetes (99.67%), with the only exception of 2 cases.

The prevalence of senile diabetes in centenarians was 5.9 % by WHO criteria 1985) and 7.3 % by WHO criteria 1998,, while the long-lasting diabetes was only 0.33 % with both of the criteria used (Table 2). This means that diabetes in the centenarians is almost exclusively of senile type, while in the elderly people, the long-lasting diabetes is prevailing. The age of centenarian diabetics in which the disease was diagnosed, was 88 years in 1 case, and in all other cases were over 90 years (average: 99.6 years). Our data also show that the patients with diabetes diagnosed at the age of 88 years were in bad health conditions, suffering also by chronic-degenerative diseases.

Centenarians with neodiagnosed diabetes were 3.8 % out of the total group of centenarians, and represented the 60.5 % of the diabetic centenarians. As regards to the therapy, 24.4 % of them were treated with oral antidiabetics, while only 2.2 % with insulin.

Centenarians with diabetes were characterised by a specific clinical-metabolic situation, although with good haemato-clinical parameters. As a matter of fact, the great majority of them did not need any pharmacological therapy.

Our analyses revealed that among the 602 centenarians there were 2 subjects with diabetes cured 50 years with insulin therapy. They were in excellent clinical conditions, without cognitive disorders, without any considerable alterations at phisical examination, with hematochemical parameters in the normal ranges. They do not show diabetic familiar history either. The only findings was hypoacusia, and an incipient cataract in one of them.

They do not show any of the risk factors considered as signs of chronic-degenerative vascular complications. In spite of diabetes, they had normal blood pressure, they did not smoke, and performed a physical activity comparable to other non diabetic centenarians, they consumed an equilibrated diet and were modest drinkers (<150 ml/day) [START_REF] Motta | Centenarians in good health conditions[END_REF].

As far as the control sample is concerned, diabetic elderly subjects of 65-84 years of age were 594 (13.11 %) (according to WHO, 1985), and 684 (15.11 %) (according to WHO, 1998) (Table 1). These patients had almost exclusively type 2 diabetes (97.9 %).

Most of them had long-lasting diabetes (73.4 % or 72.9% according to WHO, 1985 or WHO, 1998 respectively) and senile diabetes in 26.6 % or 27.1 % (according to WHO, 1985or WHO, 1998, respectively) (Table 2). The neodiagnosed diabetes was only 0.28 % of the total population, and 1.87 % of the elderly with diabetes.

Discussion

Our clinical and laboratory data show in centenarians the symptoms of diabetes are less severe and the metabolic conditions are better, as compared to the healthy elderly people. This is demonstrated by the lower need of insulin therapy, and many other factors. Indeed, pharmacological treatments strongly depended on the period of the disease. We found that insulin treatment was prescribed in the 10.9 % of cases, (26.3 % for long-lasting diabetes) In previous studies these figures were 21.4 % for senile diabetes, and 54.7 % for long-lasting diabetes (Motta L. et al,1994). This is related to the types of diabetes, in particular long-lasting diabetes which affect less frequently centenarians than healthy elderly people.
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All these findings suggest that long-lasting diabetes is not compatible with the attainment of extreme longevity. Therefore, it is of great interest understand this phenomenon.

It has widely been shown that the evolution of the arteriosclerotic disease and the extent of the chronic-degenerative complications are correlated with the patient age, and with the duration of the diabete pathology [START_REF] Rosso | Atheroscle-rosis and pancreatic damage[END_REF]. These events may cause the breakdown of the unstable equilibrium of the long living subjects, and avoid the attainement of extreme longevity.

In general , the possibility to develop diabetes at advanced age depends more on the chronic-degenerative pathologies, frailty, reduced physical activity, malnutrition, infective components, insulin-resistance, adverse drug reactions, rather than on hereditary-familiar factors [START_REF] Goldberg | Diabetes mellitus and glucose metabolism in the elderly[END_REF][START_REF] Hedenmalm | Glucose intolerance with atypical antipsychotics[END_REF].

It is really difficult to explain how two subjects affected by long-lasting diabetes became healthy centenarians. It is hypothesised that possible unidetified protective factor(s) against the degenerative complications of the atherosclerosis, might exist [START_REF] Rosso | Atheroscle-rosis and pancreatic damage[END_REF].

A further question is how the senile diabetes become clinically evident in long living people usually only after 90 years of age. A possible role for involutive processes, correlated to the pancreatic atherosclerosis, [START_REF] Meneilly | Diabetes in the elderly[END_REF][START_REF] Puca | Centagenetix, Inc[END_REF]. As a matter of fact, it has been shown that the pancreatic and generalized atherosclerotic lesions and the chronic-degenerative complications become progressively more severe 10 years later from the occurrence of diabetes [START_REF] Rosso | Atheroscle-rosis and pancreatic damage[END_REF]. These two considerations might justify why the diabetic elderly people with long-lasting diabetes usually do not become centenarians.

In conclusion, as it has been exposed above, the long-lasting diabetes, starting at around 60 years of age or earlier, usually do not allow to achieve 100 years of age. Indeed, diabetes occurs in the oldest old with a lower frequency than in the healthy elderly subjects (65-84 years), and it becomes clinically evident only after 90 years of age.

Moreover, diabetes in the oldest old has usually few and silent symptoms, thus it is diagnosed very lately in life.

Table 3. Therapy in centenarians with diabetes ---------------------------------------------------------------------------------------------------------Type of therapy % of diabetics ---------------------------------------------------------------------------------------------------------Diet +Oral antidiabetics 24.40 Diet +Insulin therapy 2.20 Only Diet 12.90 New diagnosed (no specific therapy) 60.50 ---------------------------------------------------------------------------------------------------------

  criteria. The individuals with diabetes were divided in 2 classes: Class 1 included those older than 65 years, diagnosed with diabetes in younger or medium ages, (< 60 years of age considered as long-lasting diabetes). Class 2 including individuals over 65 years with senile diabetes, diagnosed at the age > 65 years.

All the listed participants of this study have contributed to the identification of cases, elaboration and compilation of the clinical records, to collection and evaluation of the data, therefore, the present work is the result of an intense collegial activity. We declare that all participants of IMUSCE have equal merits in all parts of this work. ------------------------------------------------------------------------------------------------------- . ---------------------------------------------------------------------------------------------------------Senile diabetes -diagnosed at 65 years and over

Long-lasting diabetes -diagnosed at a younger and middle-age