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The Diabetic Diet 

Dear Sir, 
We enjoyed the review article by Dr. Jenkins and co-workers [1] 

and agree that it is time for diabetologists to start to consider food 
items not merely on the basis of their biochemical properties (nu- 
trients) but, rather, for their physiological effects (glycaemic response) 
on metabolism. Bearing this in mind, we find that the recent authori- 
tative dietary recommendations [2-3] have been overtaken, at least in 
part, by the new body of knowledge which is comprehensively re- 
viewed in Dr. Jenkins' article. 

In our opinion simple advice to diabetic patients to increase their 
carbohydrate consumption, while reducing their lipid intake, makes 
little sense. However, if interpreted, as in Dr. Jenkins' article, in the 
sense of an encouragement to substitute calories from butter and 
dairy products with beans and other legumes, it is appropriate. On the 
other hand, can an increase in carbohydrate intake, obtained by cut- 
ting down the consumption of olive oil and intensifying the use of 
bread, rice, and potatoes, still be considered a desirable goal for dia- 
betic patients? We substituted 50g of olive oil with an isocaloric 
amount of white bread in the diet (2000 Kcal, 40% carbohydrate) of 
six insulin-dependent diabetic patients. This led to a marked deterio- 
ration of blood glucose control (24 h monitoring by Biostator): the av- 
erage daily blood glucose concentration rose from 8.44+1.28 to 
11.38 + 3.50 mmol/1 (mean _+ SD) (p < 0.05) and so did the post-pran- 
dial blood glucose (7.99 + 3.50 versus 12.43 _+ 6.05 mmol/l, p < 0.05). 
Conversely, no substantial modification of serum lipoproteins was 
found (unpublished data). 

Various dietary fats have different effects on serum lipoproteins. 
Monounsaturated and polyunsaturated lipids are not associated with 
hyperlipoproteinaemia even if consumed in large quantities [4]. 
Therefore to prevent atherosclerosis in diabetic patients by dietary 
means, it is advisable to reduce mainly saturated fats and cholesterol 
consumption to keep low the serum level of cholesterol and low den- 
sitiy lipoproteins which act as powerful risk factors in diabetic pat- 
ients as in the general population [5]. 

Moreover, a high consumption of dietary fibre, but not carbo- 
hydrates, can improve the blood glucose control in diabetic patients 
[6] and reduce the serum level of the most atherogenic lipoproteins 
both in diabetic [6] and non-diabetic [7] individuals. 

Therefore, if we want to proceed in the way indicated by Dr. Jen- 
kins' review, we should characterize the diet for diabetic patients not 
simply by its nutrient composition but rather by the selection of food 
items known to normalize various metabolic parameters which are de- 
ranged in these patients. 

The type of diet used in south Italy and in many rural areas of 
southern Europe not more than two decades ago probably has these 
characteristics. It is rich legumes, vegetables, fruit, fish, olive oil and 
spaghetti (which has a favourable glycaemic index!). We and others 
call this the 'Mediterranean diet' to refer to its geographical and cul- 
tural background. Using this diet, we have shown favourable meta- 
bolic effects both in diabetic and non-diabetic individuals [6, 7]. 

We believe that the 'Mediterranean diet' will prove to be well ac- 
cepted in the long-term by diabetic people and, in general, by people 
who are concerned with health. This might further contribute in the 
correction of the metabolic abnormalities (by dietary means) which 
predispose to atherosclerosis. 

Yours sincerely 
G. Riccardi and A. Rivellese 
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Very Low Density Lipoprotein Metabolism 
in Non-ketotic Diabetes Mellitus 
Dear Sir, 

Based on their observation that the mean pre-therapy values of 
very low density lipoprotein (VLDL) triglyceride turnover rates de- 
clined following dietary restriction and that this decline was accom- 
panied by a fall in mean VLDL triglyceride levels without significant 
change in mean fractional catabolic rates, Ginsberg and Grundy [11 
concluded that "the primary cause of hypertriglyceridaemia is exces- 
sive production of VLDL triglyceride." This conclusion raises impor- 
tant questions about the interpretation of tracer kinetic data, and the 
article serves to direct attention to the applicability of tracer kinetic 
studies, as currently employed, in the investigation of pathogenetic 
mechanisms. 

Scrutiny of the pre- and post-therapy patterns oftriglyceride kinet- 
ics in the individual subjects reported by these authors questions the 
validity of their assertion. Of the nine patients studied, seven demon- 
strated some atypical features that are at variance with the authors' in- 
terpretation of their findings, as exemplified by patients 4 and 9, who 
allegedly "had marked hypertriglyceridaemia without over-produc- 
tion. They thus appeared to have a defect in clearance of VLDL tri- 
glyceride." 

A more fundamental issue is whether tracer kinetic studies con- 
ducted under different steady states [2-61 can identify defects in 
pathogenetic mechanisms. While there is no disagreement that at a 
particular steady state and turnover rate, the production and removal 
rates are equal, nonetheless, at two different steady states, differences 
in turnover rate are construed as signifying changes in net production 
(or removal), and accounting for alterations in the triglyceride con- 
centration. A change in turnover rate from one steady state to the 
next, does not indicate an increase or decrease in net production, as 
any change in the "synthetic rate" is accompanied by an equal and 
compensatory alteration in the "removal rate". As a corollary, an al- 
teration in the fractional catabolic rate does not provide an indepen- 
dent estimate of net triglyceride removal or clearance. In tracer 
studies of the three variables (triglyceride concentration, triglyceride 
turnover rate and fractional catabolic rate), only two are directly mea- 
sured (the concentration, and either the fractional catabolic rate or the 
turnover rate), the third being derived from the other two [7]. Refer- 
ence to the turnover rate and the fractional catabolic rate as though 
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each were independently regulating "production or removal" is er- 
roneous. This issue is highlighted in an Editorial [8] entitled, "Regula- 
tion of endogenous plasma triglyceride concentration: can we mea- 
sure the rate of production or of removal of endogenous plasma 
triglyceride in man?", in which the author, commenting on an original 
paper [6] observes, "Contrary to their conclusion that the hypertri- 
glyceridaemia was due to VLDL over-production, my own interpreta- 
tion of this would be that the cause of the hypertriglyceridaemia had 
indeed been a reduced fractional removal". 

Interpretation of the data of Ginsberg and Grundy without assum- 
ing an aetiopathogenetic relationship between the changes in turn- 
over rate and those in plasma concentration depicts a picture of tri- 
glyceride kinetics that is totally different from the one drawn by the 
authors. In this view the turnover rate (which may be normal, hypo- 
kinetic, or hyperkinetic) describes the rate of flux into and out of a 
pool irrespective of its size. Thus, an increased turnover rate (Table 4), 
may accompany normotriglyceridaemia [1, pre- and post-therapy], hy- 
pertriglyceridaemia [5, pre-therapy] and hypotriglyceridaemia [6, 
post-therapy]; a near-normal turnover, both hypertriglyceridaemia [4, 
post-therapy] and hypotriglyceridaemia [7, post-therapy]; and a re- 
duced turnover rate may occur with normotriglyceridaemia [5, post- 
therapy] and hypotriglyceridaemia [8, post-therapy]. By the same to- 
ken, a markedly reduced fractional catabolic rate may accompany 
normotriglyceridaemia [5, post-therapy?] and hypertriglyceridaemia 
[4, pre- and post-therapy], and a raised fractional catabolic rate, hypo- 
triglyceridaemia [6, post-therapy] and normotriglyceridaemia [1, pre- 
and post-therapy]. 

This view of the experimental data, in assuming no causal rela- 
tionship between the parameters measured, suggests that the assign- 
ment of an aetiopathogenetic role to steady state kinetic studies un- 
derlies the contradictory interpretation of identical tracer kinetic data. 
It also raises the question of the physiological significance of varia- 
tions in turnover rate at different pool sizes. Clearly before the tracer 
method is applied to the study of pathogenetic mechanisms of hyper- 
triglyceridaemia, these specific issues need to be addressed and re- 
solved. 

Yours sincerely, 

A. C. Asmal 
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Reply from the Authors 

In his letter, Dr. Asmal appears to be discussing two separate is- 
sues and I will therefore address each separately. 

Firstly, Dr. Asmal questions our conclusion that "The major cause 
appears to be an over-production of VLDL triglyceride." The con- 
troversy over the aetiology of hypertriglyceridaemia has been active 
for many years now, but when one surveys the literature, the evidence 
for increased VLDL production as a major aetiological force is over- 
whelming. In our study, during the basal state, five of the eight sub- 
jects who had studies demonstrated production rates that were out- 
side the range of those measured in our control group, while two other 
subjects had rates that were at the upper limit of that range. Thus, our 
conclusion that over-production of VLDL-triglyceride was a major 
abnormality appears quite reasonable when based on our baseline 
data alone. Furthermore, although Dr. Asmal attempts to divide our 
data into several categories based on turnover rates and plasma con- 
centrations of VLDL-triglyceride, we would point out that after ener- 
gy restriction, five of seven subjects who had VLDL-triglyceride levels 
within the normal range also had normal production rates. On the 
other hand, we did not mean to imply that the fractional catabolic rate 
played no role in the regulation of the plasma VLDL-triglyceride con- 
centration. We would certainly agree that a significant degree of the 
variability that exists for triglyceride concentration at any level of 
production results from differences in individual fractional catabolic 
rates. Indeed, this effect is present in our subjects and was noted in the 
Discussion. 

The second, and more basic issue, centres upon the interpretation 
of kinetic data derived from injection of a tracer. Dr. Asmal contends 
that net production or removal cannot be assessed by comparing turn- 
over rates at two different steady states. We would agree that compari- 
son of two different steady states does not provide direct information 
regarding the events that may have occurred during non-steady state, 
that is, during the period when the plasma pool was increasing or (as 
in our study) decreasing. It would be valuable, therefore, to examine 
the probable non-steady state events that could result in reduced plas- 
ma concentrations of VLDL-triglyceride at the new steady state. First, 
if only the fractional catabolic rate increased during energy restric- 
tion, total removal would increase and would be greater than total in- 
put (production) which remained unchanged. Plasma levels of 
VLDL-triglyceride would therefore fall until total removal (plasma 
concentration x fractional catabolic rate) once again equalled total 
production. Since the latter had not changed, the post-energy restric- 
tion study (at new steady state) would demonstrate a lower plasma 
level, an increased fractional catabolic rate, and an unchanged pro- 
duction rate. The conclusion that might be drawn from such data 
would be that energy restriction reduced plasma VLDL-triglyceride 
levels by elevating the fractional catabolic rate of this lipid. The sec- 
ond event likely to occur during energy restriction would be an isolat- 
ed fall in the rate of input (production) of VLDL-triglyceride into 
plasma. In the face of an unchanged fractional catabolic rate, total re- 
moval would be greater than total production and plasma concentra- 
tion of VLDL-triglyceride would fall until total removal once again 
came into balance with the lower rate of production. At the new 
steady state, energy restriction would be associated with reduced plas- 
ma levels, reduced rates of production and no change in the fractional 
catabolic rate of VLDL-triglyceride. 

These two simple scenarios would be complicated by physiologi- 
cal relationships between the fractional catabolic rate for VLDL-tri- 
glyceride and the plasma concentration of this lipid or by interaction 
between the plasma concentration and the rate of production of 
VLDL-triglyceride. However, we do not believe that such complexi- 
ties would alter our conclusion. For instance, if the fall in VLDL-tri- 
glyceride level resulted from a fall in its production rate, the fractional 
catabolic rate might rise by virtue of the 'desaturation' of the lipolytic 
pathways. While this would produce a larger reduction in the plasma 
VLDL-triglyceride level than would have occurred if only production 
had been reduced, the new steady state would still be characterized by 
a reduced rate of production and reduced plasma concentrations. 

In conclusion, although individual variability, suggesting hetero- 
geneity, did exist among our patients, we feel that the following two 
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Table 1. Sex, age, percentage ideal body weight, fasting plasma glucose, fasting C-peptide, and coefficients of insulin sensitivity in subjects with 
or without residual B cell funtion 

Sex Age Ideal Fasting Fasting Coefficients of 
(years) body weight glucose C-peptide insulin sensitivity 

(%) (mmol/1) (nmol/l) 

With residual 6 females 
33.0 + 2.4 98.4 _+ 1.9 7.66 + 0.22 0.23 + 0.02 2.25 + 0.64 

B cell function 6 males 

Without residual 6 females 
35.2+3.5 96.3+2.2 8.38+0.31 0.75+0.11 

B cell function 6 males 

NS NS NS 0.05 

Results expressed as mean + SEM. Statistical significance of differences calculated by Student's t-test for unpaired data 

statements are valid. First, the majority of the patients had hypertri- 
glyceridaemia associated with over-production of VLDL-triglyceride 
during the baseline period. Second, with energy restriction, VLDL- 
triglyceride production fell in the majority of the patients while there 
were quite variable changes in their fractional catabolic rates. 

Sincerely, 

Dr. H. Ginsberg 
Division of Arteriosclerosis and Metabolism 
Mount Sinai School of Medicine, New York 
and 

Dr. S. Grundy 
University of Texas Health Science Center 
Dallas, Texas 
USA 

Residual B Cell Function and Insulin Sensitivity 
in Type I (Insulin-Dependent) Diabetes Mellitus 

Sir, 
It is now well established that many Type 1 diabetic subjects 

continue to have some degree of residual B cell function [1]. The meta- 
bolic importance of this endogenous insulin production has been em- 
phasized recently in Diabetologia [2]. However, the mechanism(s) 
whereby persistent B cell secretion may facilitate good metabolic con- 
trol is poorly understood. Thus, it is of interest that we found a signifi- 
cant positive relationship between basal B cell secretion rate and insu- 
lin sensitivity in Type i diabetic patients with detectable fasting 
C-peptide [3]. 

In the present study, we measured insulin sensitivity in two groups 
of 12 Type i diabetic subjects that differed with respect to residual B 
cell function. Twelve patients had evidence of residual B cell function, 
with fasting C-peptide>0.40ng/ml (0.13 nmol/1), assessed by the 
method of Kaneko et al. [4]. The other 12 individuals had undetect- 
able C-peptide, both fasting and in response to IV glucagon. The two 
groups were similar in sex, age, body weight and plasma glucose con- 
centration. No subject had a serum binding affinity for 125I-Insulin > 
10% [5]. 

The subjects stopped their regular insulin for 12 h and their long- 
acting insulin for 48 h before the study. After an overnight fast, at 
08.00 h they received a bolus IV injection of regular insulin (Actrapid 
MC, Novo, 0.1 IU/kg body weight). Blood samples were taken from 
an antecubital vein through an indwelling cannula kept patent by a 
slow 0.9% saline infusion before and 5,10,15, 20, 25, 30, 35, 40 min af- 
ter the insulin injection. The glucose disappearance rate with time was 
calculated from 5 to 25 rain after the insulin injection, and used as an 
index of insulin sensitivity as described by Alford et al. [6] and Beck- 
Nielsen et al. [7]. 

The diabetic subjects with residual B cell function showed signifi- 
cantly higher coefficients of insulin sensitivity than those without en- 
dogenous insulin secretion (Table 1). 

The difference in insulin sensitivity may explain, at least in part, 
the lower insulin requirement and better metabolic control in those 
Type 1 diabetic subjects with residual B cell activity [2]. Indeed, a con- 
tinued secretion of insulin into the portal vein and hence directly into 
the liver may be very important in controlling the hepatic abnormali- 
ties of diabetes [8, 9]. In particular, persistent endogenous insulin 
production might help to suppress hepatic glucose production and to 
promote glucose uptake and disposal by the liver, muscle, and adi- 
pose tissue. 

Yours sincerely, 
E. Bonora, C. Coscelli and U. Butturini 
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