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Summary The primary goal of the present study was to 
examine the effects of improved glycaemic control as- 
sociated with glipizide treatment on postprandial li- 
paemia in non-insulin-dependent diabetic patients. 
The metabolism of triglyceride-rich lipoproteins of in- 
testinal origin was assessed by measuring the retinyl 
palmitate content in plasma and the Svedberg flotation 
index (Sf) > 400 and Sf 20-400 lipoprotein fractions. 
Fasting plasma glucose concentrations (14.5 + 0.5 vs 
9.0 + 0.5 mmol/1), glycated haemoglobin levels (13.1 + 
0.6 vs 9.7 _+ 0.6 %), and daylong plasma glucose concen- 
trations were all significantly lower after glipizide treat- 
ment  (p < 0.001). The improvement  in glycaemic con- 
trol was associated with increases in insulin-mediated 
glucose uptake (p < 0.001) and plasma post-heparin li- 
poprotein and hepatic lipolytic activities Go < 0.02). 
Both fasting plasma triglyceride (3.09 + 0.51 vs 2.37 + 

0.34 mmol/1), and postprandial triglyceride concentra- 
tions (p < 0.05-0.001) were lower following glipizide 
treatment,  associated with a significant fall in retinyl 
palmitate content in all three lipoprotein fractions 
(p < 0.02-0.001), with the most  substantial decrease 
seen in the Sf 20-400 fraction. These data indicate that 
glipizide-induced improvement  in glycaemic control 
was associated with changes in the metabolism of tri- 
glyceride-rich lipoproteins of intestinal origin that 
would be anticipated to reduce risk of coronary heart 
disease in non-insulin-dependent diabetic patients. 
[Diabetologia (1994) 37: 781-787] 
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The importance of CHD in individuals with NIDDM 
is clear [1]. However, commonly measured risk factors 
only account for a minor fraction of the excess CHD in 
NIDD M patients [1]. We have recently shown that 
postprandial concentrations of triglyceride-rich lipo- 
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proteins of intestinal origin were higher in patients 
with NIDDM [2]. In 1979 Zilversmit [3] suggested that 
triglyceride-rich lipoproteins of intestinal origin, espe- 
cially the cholesteryl ester-rich chylomicron remnants,  
could play a very important  role in atherogenesis, and 
since then, several reports have been published sup- 
porting this hypothesis [4-10]. Thus, our observation 
that postprandial lipaemia was increased in NIDDM 
raised the possibility that abnormalities in the metabo- 
lism of intestinally-derived lipoproteins may contrib- 
ute to the increased risk of CHD in these patients. Al- 
though we could not detect any correlation in our ear- 
lier paper between the magnitude of postprandial 
lipaemia and the level of glycaemic control, the cross- 
sectional nature of the study protocol was not de- 
signed to carefully explore such a relationship. Conse- 
quently, we initiated the current study to see if im- 
proved glycaemic control associated with glipizide 
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Table 1. Baseline characteristics of patients with NIDDM and control group (mean + SEM and range) 

NIDDM Control 
(n = 18) (n = 15) 

Age (years) 
Gender (male/female) 
BMI (kg/m z) 
Waist/hip ratio 
Triglyceride (retool/l) 
Systolic Blood Pressure (mmHg) 
Diastolic Blood Pressure (mmHg) 
Smoking (non-smoking/smoking) 
Alcohol intake (oz/week) 
Previous treatment: 
Diet 
Sulfonylurea 
Insulin 
Duration of disease (years) 

56 + 2 (35-72) 
14/4 
26.9 _+ 0.6 (20.6-30.7) 
0.94 + 0.01 (0.83-1.04) 
2.37 + 0.34 (0.72-7.22) 
140 + 2 (122-162) 

78 + 2 (60-89) 
14/4 
5 + 2 (0-30) 

5 
13 
0 

8.3 + 1.9 (0.1-28.0) 

61 + 2 (41-72) 
10/5 
27.3 + 0.5 (24.5-30.5) 
0.91 + 0.02 (0.76-1.03) 
2.24 + 0.24 (1.14-5.01) 
142 + 4 (101-160) 

79 + 2 (64-89) 
15/0 

4 + 2 (0-28) 

t r e a t m e n t  l eads  to  a d e c r e a s e  in p o s t p r a n d i a l  c o n c e n -  
t r a t i o n  o f  t r i g lyce r ide - r i ch  l i p o p r o t e i n s  o f  in tes t ina l  
o r ig in  in p a t i e n t s  w i th  N I D D M .  

Subjects and methods 

The study was approved by the Stanford Human Subjects Com- 
mittee, and each research subject gave written, informed con- 
sent before entering the study. All 18 patients with NIDDM se- 
lected had a fasting plasma glucose concentration consistently 
above 11.1 mmol/1 in the absence of specific anti-diabetic 
agents for at least i month prior to their enrollment in this 
study. The baseline characteristics of the study population are 
summarized in Table 1. All patients were in good general 
health, and taking no medication known to affect carbohydrate 
or lipoprotein metabolism. Data from a group of 15 healthy, 
non-diabetic subjects, selected to match the age, gender, BMI, 
and fasting plasma triglyceride concentrations of the patients 
with NIDDM are also presented for comparison. Subjects were 
admitted to the Stanford Clinical Research Center, and the fol- 
lowing studies and laboratory analyses were performed after an 
overnight fast: 

Resistance to insulin-mediated glucose disposal was deter- 
mined by a modification [11] of the insulin suppression test [12]. 
This technique has been described in detail elsewhere [11]. 
Briefly, each subject received a continuous intravenous infusion 
of somatostatin (5 gg/min), insulin (25 mU.  m 2. rain-l), and glu- 
cose (0.67 mmol .m  re.rain -1 or 120 mg.m-2.min -1) via an in- 
dwelling teflon catheter in a superficial antecubital vein. Venous 
blood samples were obtained from a similar catheter inserted in 
a contralateral antecubital vein kept open with 0.9 % NaC1 infu- 
sion containing 20 meq/1KC1. The continuous infusion was given 
for 180 rain, and blood was obtained before and 30, 60, 90, 120, 
150, 160, 170, and 180 rain after starting the infusion for meas- 
urement of plasma glucose and insulin. The mean value of the 
four measurements made during the last 30 rain of the test was 
used to calculate the SSPI and SSPG. Given the similarity of the 
SSPI levels, the SSPG concentration provides a measure of in- 
sulin-mediated glucose disposal, i.e. the higher the SSPG, the 
more insulin resistant the subject; the lower the SSPG, the more 
insulin sensitive the subject. 

Blood was obtained for measurement of fasting plasma tri- 
glyceride, cholesterol, and lipoprotein triglyceride and choleste- 

rol on three separate days.These samples were also subjected to 
sequential density ultracentrifugation [13] to separate VLDL, 
IDL, LDL, and H D L  fractions at densities below 1.006, and at 
1.019 and 1.063 g/ml, respectively, and the triglyceride and cho- 
lesterol contents of the various fractions were determined. 

Postprandial carbohydrate and lipid metabolism were evalu- 
ated by serving subjects equicaloric test meals containing (as 
percent of total calories) 15 % protein, 45 % fat, and 40 % carbo- 
hydrate. Subjects were given breakfast at 08.00 hours (20 % of 
daily calories) and lunch at 12.00 hours (40 % of daily calories). 
After breakfast and lunch the subjects consumed only water or 
non-caloric decaffeinated beverages until the end of the study at 
24.00 hours. Vitamin A (Aquasol; Astra Pharmaceutical Pro- 
ducts, Inc., Westborough, Mass., USA), 60,000 U/m 2 body sur- 
face area, in the form of retinyl alcohol, was given with lunch at 
noon. Blood for determination of retinyl ester, cholesterol, and 
triglyceride in plasma and various triglyceride-rich lipoprotein 
fractions was drawn into tubes containing EDTA and 120 gmol/1 
butylated hydroxytoluene at hourly intervals from 12.00 to 18.00 
hours and every 2 h from 18.00 to 24.00 hours. The absorbed vit- 
amin A, retinyl alcohol, is esterified in intestinal cells, and the re- 
tinyl ester incorporated in newly-synthesized intestinal lipopro- 
teins and secreted [14]. Thus, the esterified retinyl ester provides 
a technique for identifying and quantifying chylomicron and 
chylomicron remnants [15]. All samples for refinyl ester deter- 
mination were shielded from light with aluminum foil. Three 
millilitres of fresh plasma from each time point were oveflayed 
with 2.2ml 0.9% NaC1 and ultracentrifuged for 100,000g 
x 44 min at density < 1.006 g/ml and 15 ~ in a 50.3 rotor using 

20,000 rev/min to float lipoprotein particles of Sf > 400. The in- 
ffanatant from the original separation was overlayed with 1.15 % 
KBr and subjected to ultracentrifugation using the same rotor 
with 39,000 rev/min at density = 1.006 g/ml and 10~ for 
100,000 g x 15 h, and the top layer obtained defined as the Sf20- 
400 fraction and the infranatant defined as the Sf < 20 fraction. 
Samples were processed as quickly as possible in the laboratory 
under subdued light. Sf denotes Sverdberg flotation index, an 
operational index calculated from the density, viscosity of plas- 
ma, and the total centrifugation force (g x time) necessary to 
float a particle to the top by analytical ultracentrifugation. The 
higher the Sf value, the more bouyant the particle, and the 
greater its triglyceride content. In the postprandial state, the Sf 
>400 lipoprotein fraction contains predominantly chylo- 
microns, whereas the Sf 20-400 lipoprotein fraction contains 
VLDL particles as well as chylomicron remnants [16]. 
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Fig.1. Plasma glucose (left), in- 
sulin (middle), and NEFA (right) 
concentrations in patients with 
NIDDM before ( O ) and after ( �9 ) 
glipizide treatment. Control group 
is represented by shaded curve. 
Standard error of the control 
group was omitted for clarity 
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Figo2. Steady-state plasma insulin (SSPI, left) and glucose 
(SSPG, right) concentrations during modified insulin suppres- 
sion tests in patients with NIDDM before ( [] ) and after ( [] ) 
glipizide treatment 

Table 2. Fasting lipid and lipoprotein concentrations (mmol/1) 
before and after glipizide treatment 

Variable Before After p 

Cholesterol 4.91 + 0.17 4.73 + 0.15 < 0.05 
VLDL-cholesterol 1.40 + 0.23 1.06 + 0.17 < 0.05 
IDL-cholesterol 0.22 + 0.03 0.28 + 0.04 < 0.05 
LDL-cholesterol 2.27 + 0.15 2.32 + 0.13 NS 
HDL-cholesterol 1.03 + 0.05 1.07 + 0.05 < 0.02 
Chol/HDL-cholesterol 4.91 + 0.28 4.53 + 0.20 < 0.01 
Triglyceride 3.09 + 0.51 2.37 _+ 0.34 < 0.05 
VLDL-Triglyceride 2.61 _+ 0.50 1.89 -+ 0.33 < 0.05 
IDL-Triglyceride 0.12 + 0.01 0.12 + 0.01 NS 
LDL-Triglyceride 0.22 _+ 0.01 0.21 _+ 0.01 NS 
HDL-Triglyceride 0.14 + 0.01 0.14 + 0.01 NS 

Aliquots of plasma, Sf > 400, Sf 20-400, and Sf < 20 lipopro- 
tein fractions were extracted by chloroform/methanol = 2 : 1  
(Folch's solution) using HPLC-grade solvent. A known quantity 
of retinyl acetate (250-500 ng) was added to each sample before 
extraction as an internal standard. Extracted material was dried 
under a nitrogen stream, reconstituted in Folch's solution, and 
separated and quantitated on HPLC at 326 nm, using a reverse 
phase Supelcosil LC-8 column, 25 mm x4.6 mm internal 
diameter, (Supelco Inc., Bellefonte, Pa., USA) with 100 % meth- 
anol as the mobile phase at a flow rate of 1.75 ml/min to separate 
retinyl alcohol and retinyl ester. Since 80 % of the retinyl ester is 
represented by RP, all results are presented as RP concentra- 
tions. Standard curves were created for RP with the concentra- 
tions of this compound being calculated by using a molar extinc- 
tion coefficient of 52 275 at 326 nm. The inter-assay coefficient of 
variance of plasma RP in our laboratory is 8 %. Isolated lipopro- 

tein fractions have a smaller inter-assay variance of 5 %. The 
intra-assay variance of ten repeated injections of retinyl acetate 
is 2 %, as we have demonstrated previously [2]. When vitamin A 
is given with lunch at noon, 4 h after a standard breakfast, the 
peak appearance of RP in plasma occurs 2--4 h post-lunch, and 
the majority of RP is present in the Sf > 400 fraction throughout 
most of the 10-h period of measurement with very little RP pres- 
ent in the Sf < 20 fraction until the end of the study (the 12th h). 
RP concentrations in Sf > 400 and Sf 20-400 fractions were 
measured directly, as well as by calculating the differences be- 
tween the RP concentrations measured in plasma and Sf < 400 
(infranatant of plasma free of Sf > 400 particles) and that in Sf 
< 400 and Sf < 20 (inffanatant of plasma free of both Sf > 400 
and Sf 20-400 particles, respectively). The mean values of direct 
and indirect estimate of RP concentrations were presented. 

In addition, blood was drawn into tubes containing EDTA 
before breakfast and at hourly intervals from 08.00 to 16.00 
hours for measurement of glucose, insulin, and NEFA concen- 
trations. 

Plasma hepatic lipase activity HLA was measured as follows: 
on separate days, each subject was given an intravenous bolus in- 
jection of heparin (100 unit/kg) to release lipases into the circu- 
lation. Blood was drawn before, 30 and 45 min later. Lipase ac- 
tivity was maximal at 30-rain, and remained plateaued at 45 min, 
and the results presented were determined in the 30-min post- 
heparin samples. A 3H-triolein emulsion was prepared accord- 
ing to Nilsson-Ehle and Ekman [17] with a final triglyceride con- 
centration of 2 mmol/1 and 50-100 gl of a six-fold diluted post- 
heparin plasma was added to 100 gl of 3H-triglyceride emulsion 
and incubated for 30 min at 37~ The released 3H-NEFA was 
extracted and separated from 3H-triglyceride substrate as de- 
scribed by Belfrage and Vaughan [18], and radioactivity assessed 
by scintillation spectrometer. In order to distinguish the activity 
of post-heparin lipoprotein lipase from that of hepatic lipase, a 
high salt concentration (1 mol/1 NaC1) was employed in a sepa- 
rate incubation to inhibit lipoprotein lipase, so that only hepatic 
lipase activity was measured. The lipoprotein lipase activity was 
then determined by the difference between the total lipolytic ac- 
tivity and the hepatic activity. The results are expressed as gmol 
NEFA released per h per ml of post-heparin plasma. The coeffi- 
dents of variation for the measurements of the lipoprotein and 
hepatic lipase assays were 4.3 % and 4.2 %, respectively. 

Concentrations of glucose [19] triglyceride [20], cholesterol 
[21], and NEFA [22], were measured enzymatically, and insulin 
was determined by RIA  [23]. The concentration of glycated 
haemoglobin was measured by microaffinity chromatography 
column [24]. 

After the outlined series of tests, patients were started on 
glipizide treatment and discharged to outpatient follow-up. Pa- 
tients were seen at weekly intervals, and the glipizide dose ti- 
trated until either excellent glycaemic control was achieved, 
defined as a fasting plasma glucose concentration less than 
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Fig.3. Triglyceride concentrations 
in plasma (left) and in the Sf > 400 
(middle) and Sf 20-400 (right) lipo- 
protein fractions in patients with 
NIDDM before (O) and after ( � 9  
glipizide treatment and the control 
group (�9 Control group is repre- 
sented by shaded curve 

7.8 mmol/1, or the maximum dose of glipizide had been reached, 
defined as 20 mg twice daily. The patients were then re-admitted 
to the Clinical Research Center after at least 8 weeks (9 + 1.4) of 
glipizide treatment, and the measurements which had been done 
at baseline repeated. The mean glipizide dose was 36.4 + 7.5 mg, 
and all patients were taking glipizide two times daily, one dose 
each before breakfast and dinner. Glipizide treatment was conti- 
nued as usual during the second admission. On the day of meal 
test, glipizide was only given before breakfast, since the research 
subjects were fasting after lunch until midnight. Diet composi- 
tion and exercise were not altered during the treatment period, 
but caloric intake was modified as necessary to prevent weight 
gain associated with improved glycaemic control. Weight did not 
change (83.4 + 10.2 kg before and 83.9 + 10.7 kg after) during 
the glipizide treatment period, and no significant side-effects 
were reported. 

Statistical analysis 

Variables ar e expressed as the mean + SEM, and statistical 
evaluation was performed with the Statistical Analysis System 
program (SAS Institute, Cary, N. C., USA) using generalized li- 
near models procedure. To evaluate the effect of glipizide treat- 
ment, values before and after treatment were compared by 
either Student's paired t-test or three-way analysis of variance 
(ANOVA) with "patient", "effect" and "time" being the three 
factors [25]. Multiple regression coefficients were also calculated 
with the Statistical Analysis System program [26]. 

Results 

Plasma glucose, insulin, and NEFA concentrations be- 
tween 08.00-16.00 hours are shown in Figure 1. After 
glipizide treatment, overall glycaemic control im- 
proved substantially. Fasting plasma glucose concen- 
trations were significantly lower (9.0 + 0.5 vs 
14.5 _+ 0.5 mmol/1;p < 0.001), and there was a highly sig- 
nificant decrease in daylong plasma glucose concentra- 
tions following treatment (p < 0.001, three-way 
ANOVA).  However, glipizide-treated patients re- 
mained very hyperglycaemic compared to the control 
group shown in the shaded curve. Improved glycaemic 
control following glipizide treatment was reflected by a 
significant fall in the concentration of glycated haemo- 

globin from 13.1 + 0.6 to 9.7 + 0.6 % (p < 0.001). It can 
also be seen from Figure 1 that plasma insulin concen- 
trations between 08.00-16.00 hours were significantly 
higher (p < 0.005) after glipizide treatment in patients 
with NIDDM. Finally, the results in the right panel of 
Figure i show that glipizide treatment was associated 
with significantly lower daylong NEFA concentrations 
(p < 0.001), which were now similar to the control 
values. 

The results of the measurements of insulin resis- 
tance by the insulin suppression test are shown in Fig- 
ure 2. It is apparent from the left panel of Figure 2 that 
SSPI was similar in patients with N I D D M  before and 
after glipizide treatment. However, it can be seen from 
the right panel of Figure 2 that SSPG concentrations 
were 38% lower (9.1_+0.8 vs 12.4+0.9mmol/1, 
p < 0.001) in patients with N I D D M  following treat- 
ment with glipizide. 

Fasting plasma lipid and lipoprotein concentrations 
before and after glipizide treatment are shown in 
Table 2. There results indicate that total cholesterol 
concentrations were significantly lower (p < 0.05) after 
glipizide treatment, predominantly due to a fall in 
VLDL-cholesterol (p < 0.05). In contrast, HDL-cho- 
lesterol was significantly higher (p < 0.02) following 
glipizide administration. Consequently, the ratio of 
total to HDL-cholesterol  decreased from 4.91 + 0.28 to 
4.53 + 0.20 (p < 0.01). Fasting plasma triglyceride con- 
centrations were reduced (p < 0.05) following glipizide 
treatment, and, as with total cholesterol, this change 
was due to a decrease in VLDL-triglyceride (p < 0.05). 

Triglyceride concentrations from 08.00 to 24.00 
hours in plasma, and from 12.00 to 24.00 hours in the Sf 
> 400 and Sf 20-400 lipoprotein fractions, are seen in 
Figure 3. Following glipizide treatment, postprandial 
plasma triglyceride concentrations were somewhat 
lower than before treatment (p < 0.001), as were the 
triglyceride concentrations in the Sf 20-400 fraction 
(p < 0.001). However, triglyceride concentrations did 
not change significantly in the Sf> 400 lipoprotein 
fraction. Values for a control group with comparable 
fasting triglyceride concentrations are included in this 
figure for the sake of comparison. 
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Fig.4. Retinyl palmitate concen- 
trations in plasma (left) and in the 
Sf > 400 (middle) and Sf 20-400 
(right) lipoprotein fractions in pa- 
tients with NIDDM before ( �9 ) 
and after ( � 9  glipizide treatment. 
Control group is represented by 
shaded curve 
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Fig.5. Plasma post-heparin lipoprotein lipase (left) and hepatic 
(right) lipase activities in patients with NIDDM before ( [] ) and 
after ( [] ) glipizide treatment 

The concentration of triglyceride-rich lipoproteins 
of intestinal origin as assessed by RP concentrations in 
plasma and the Sf > 400 and Sf 20-400 fractions are 
shown in Figure 4. These results indicate that there 
were significant decreases (p < 0.001- < 0.02) in RP 
concentrations following glipizide treatment in total 
plasma and in both lipoprotein fractions. It can also be 
seen that the RP concentrations following glipizide 
therapy returned towards the values seen in the refer- 
ence control group. 

Figure 5 shows that both post-heparin lipoprotein li- 
pase and hepatic lipase activities were significantly 
higher (p < 0.02) in association with glipizide treat- 
ment. 

The results presented to this point have shown that 
significant changes in postprandial plasma glucose, in- 
sulin, NEFA, and triglyceride and triglyceride-rich in- 
testinal lipoprotein concentrations were seen following 
glipizide treatment in patients with NIDDM, associ- 
ated with enhanced insulin-mediated glucose disposal 
and higher levels of lipoprotein and hepatic lipase acti- 
vities. In an effort to define the relationship between 
these changes, multiple regression coefficients were 
calculated. When this was done, approximately 25 % of 
the treatment effects on lipid metabolism could be ac- 
counted for by the changes in plasma glucose, insulin 
and NEFA concentrations, insulin-mediated glucose 
disposal, and lipase activity, and none of these vari- 
ables, by itself, was significantly correlated with the 

changes in lipoprotein metabolism (data not shown). 
Thus, we are not able to propose any specific cause and 
effect relationship to account for the improvement in li- 
poprotein metabolism seen in association with glipi- 
zide treatment. 

Discussion 

The results of this study showed that glycaemic control 
improved following initiation of glipizide treatment, 
and that the decrease in ambient glucose concentration 
was associated with lower levels of glycated haemo- 
globin, an increase in ambient daylong insulin concen- 
trations, a decrease in daylong NEFA concentrations, 
and enhanced insulin-mediated glucose disposal. All of 
these changes have been previously demonstrated to 
occur with glipizide treatment of patients with NIDDM 
[27,28]. 

In addition to the better glycaemic control, as well as 
improvements in estimates of insulin secretory re- 
sponse and insulin action, glipizide treatment was also 
associated with beneficial changes in lipid and lipopro- 
tein metabolism. Specifically, total and VLDL-choles- 
terol were lower and HDL-cholesterol higher follow- 
ing glipizide administration. As a consequence, the 
ratio of total to HDL-cholesterol was lower in glipi- 
zide-treated patients. In addition, plasma triglyceride 
and VLDL-triglyceride concentrations decreased in 
association with glipizide treatment. This finding is 
similar to results of earlier studies of sulphonylurea 
treatment of patients with NIDDM [29-31], and seems 
to be related to both a decrease in hepatic VLDL-tri- 
glyceride secretion and an increase in rate of removal 
of VLDL-triglyceride from plasma. It is tempting to 
speculate that the former is related to the observed fall 
in ambient NEFA concentrations, and the latter to the 
increase in lipase activity. 

Postprandial concentrations of triglyceride-rich li- 
poproteins were also lower in association with glipizide 
treatment, particularly when intestinal lipoproteins 
were specifically quantified. Thus, RP concentrations 
from 12.00-24.00 hours were lower in plasma and in 
both the Sf > 400 and Sf 20-400 lipoprotein fractions. 
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Although, all of these changes were statistically signifi- 
cant, the greatest difference was seen in the Sf 20-400, 
or chylomicron remnant fraction. It should be noted 
that plasma post-heparin lipoprotein lipase activity was 
also higher after glipizide treatment, and this change 
may have contributed to the decrease in concentration 
of triglyceride-rich lipoproteins in glipizide-treated 
subjects. 

These results are of significant clinical relevance in 
that they demonstrate that the previously defined de- 
fect in the metabolism of triglyceride-rich lipoproteins 
in patients with NIDDM [2] can be at least partially 
reversed when glycaemic control is improved with 
glipizide. There is considerable evidence indicating 
that plasma triglyceride concentrations are higher 
than normal in patients with NIDDM [32], and that 
this change is associated with increased risk of CHD in 
these patients [33, 34]. However, the link between a 
high plasma triglyceride concentration and CHD is far 
from obvious. For example, patients with NIDDM 
and/or hypertriglyceridaemia have been shown to 
have increases in plasminogen activator inhibitor-1 
[35, 36], smaller, denser LDL particles [37, 38], and in- 
creased postprandial lipaemia [2, 39]; changes which 
have been proposed as increasing the risk of CHD in 
non-diabetic subjects [3-9]. It seems reasonable to 
speculate that a similar relationship between these 
changes and CHD would also exist in patients with 
NIDDM. Consequently, the increased postprandial 
concentrations of triglyceride-rich lipoproteins of in- 
testinal origin shown to be present in patients with 
NIDDM [2, 39] may well contribute to the excess of 
CHD in these patients. If this is the case, it is obvious 
that the decrease in the concentration of these poten- 
tially atherogenic lipoproteins associated with glipi- 
zide treatment is of significant clinical importance. On 
the other hand, it should be emphasized that the im- 
provements in lipoprotein metabolism are not neces- 
sarily due to glipizide, per se, and might occur in re- 
sponse to improved glycaemic control with any sul- 
phonylurea compound. Indeed, it could be argued that 
the changes in lipoprotein metabolism are inde- 
pendent of the method used to lower blood glucose. 
Obviously, these are issues that can only be resolved 
by additional studies. 
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