
concentrations gradually declined toward fasting values. With the high-
sucrose diet, concentrations continued to climb to a peak concentration
at 1730, 0.5 h after dinner. Triacylglycerol concentrations then rapidly
declined until supper (2000), which provoked a further peak at 2200,
after which concentrations gradually returned to fasting values at 0600.
Glycerol concentrations rose higher at midnight with the sucrose diet,
but by 0600 concentrations with both diets were similar (Figure 6).

Glycolytic products showed particularly marked differences
between diets. Blood lactate and pyruvate concentrations peaked !1 h
after each of the three meals of the day, with postprandial concentra-
tions that were up to threefold higher with the high-sucrose diet than
with the high-starch diet (Figure 7 and Figure 8).

DISCUSSION
Feeding high-sucrose and high-fructose diets to rats is associ-

ated with reduced insulin sensitivity (6–13), but the evidence
from human studies is often inconclusive or conflicting (18–27).
The aims of this study were to establish whether insulin sensi-

tivity is affected acutely by major manipulation of the dietary
carbohydrate source and whether the metabolic profiles associ-
ated with such an intervention could provide information on pos-
sible mechanisms underlying the altered sensitivity.

The acute effects of feeding high-sucrose compared with high-
starch diets on insulin sensitivity in healthy young adults are
clear. No significant differences between diets in insulin-stimu-
lated glucose or NEFA clearance rates were detected. The modi-
fied insulin tolerance test used in this study has been well vali-
dated as an assay of insulin sensitivity through a comparison of
this test with the euglycemic clamp for glucose metabolism (35).
Although use of the rate of decrease in plasma NEFA concentra-
tions after insulin administration has yet to be validated as an
index of insulin sensitivity by an independent method, the present
results suggest that these diets do not differ in this aspect of
insulin action. Although marked between-diet differences were
seen for postprandial glucose and insulin responses, fasting 
concentrations before the insulin tolerance test, ie, on the morn-
ing after the dietary intervention, were not significantly different
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FIGURE 2. Diurnal profile of blood glucose concentrations with the high-starch and high-sucrose diets. x– ± SEM; n = 8.

FIGURE 3. Diurnal profile of serum insulin concentrations with the high-starch and high-sucrose diets. x– ± SEM; n = 8.
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