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Chapter 1. Simultaneous ingestion of fructose with fat exacerbates postprandial
exogenous lipidemia in young healthy Japanese women

Aim: To investigate the acute effects of simultaneous ingestion of fructose and fat on
postprandial lipoprotein metabolism in young healthy women.

Methods® Nine young healthy Japanese women with a normal weight (body mass
index: 18.5<~<25 kg/m?), a normal ovarian cycle and an apolipoprotein E 3/3
phenotype were enrolled as participants and studied on four occasions. At each
session, the subjects ingested one of four beverages containing either glucose or
fructose (0.5 g/kg body weight each) with or without OFTT cream (1 g/kg, 0.35 g/kg as
fat) in a randomized crossover design. Blood samples were collected at baseline and
0.5, 1, 2, 4 and 6 h after ingestion.

Results® The ingestion of fructose combined with fat led to significantly higher rise in
the serum triglyceride (TG), remnant-like particle (RLP)-TG, remnant
lipoprotein-cholesterol (RemL-C) and apolipoprotein B-48 (apoB48) concentrations
with delayed peaks compared with that observed following ingestion of the other three
types of beverages. The incremental area under the curve (UAUC)-TG and
4AUC-apoB48 were larger than those observed for the ingestion of fat only. The serum
RLP-TG and apoB48 concentrations returned to the fasting levels (0 h) at the end of
the test (6 hours) following the ingestion of fat only; however, these concentrations did
not return to the fasting levels following the intake of fructose combined with fat.
Conclusion: These findings suggest a delay in the clearance of intestinal TG-rich
lipoproteins, namely chylomicron and its remnant, following the ingestion of fructose
combined with fat. The simultaneous ingestion of fructose and fat markedly enhances
postprandial exogenous lipidemia in young healthy Japanese women.

Chapter 2. The ingestion of a fructose-containing beverage combined with fat cream
exacerbates postprandial endogenous lipidemia in young healthy women

Aim: To investigate the acute effects of the ingestion of a fructose-containing
beverage, particularly when combined with fat, on postprandial lipoprotein
metabolism.

Methods: Twelve young healthy Japanese women with apolipoprotein E phenotype 3/3
were enrolled in the study. At each of four sessions, the subjects ingested one of four
sugar beverages containing fructose and/or glucose (totally 0.5 g/kg body weight)
combined with OFTT cream (1 g/kg, 0.35 g/kg as fat) in a randomized crossover
design. The four sugar beverages were: 100% (w/w) fructose (F100), 90% fructose+10%
glucose (F90G10), 55% fructose+45%

glucose (F55G45), and 100% glucose (G100). Venous blood samples were taken at
baseline and at 0.5, 1, 2, 4 and 6 h after ingestion.

Results: The concentration at 4 h and the AAUC of hepatic triglyceride-rich
lipoprotein-triglyceride (hTRL-TG) in the F100 and F90G 10 trials were significantly
higher or larger, respectively, than those observed in the G100 trial. However, the
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concentration of apoB(100) did not change during the 6 h. The concentration of
apoB48 peaked at 2 h in the G100 trial, but at 4 h in the other trials, and did not
return to baseline at 6 h except the G100 trial. At 4 h, the concentration of apoB48 in
the F100 and F90G10 trials tended to be higher than that in the G100 trial.
Conclusion: The ingestion of a high-fructose-containing beverage with fat cream
delayed the clearance of chylomicron and its remnant derived from the intestine, and
enhanced the secretion of triglyceride-rich lipoprotein particles from the liver,
inducing postprandial lipidemia, even in young healthy women.

Chapter 3. Ingestion of a large volume of water disturbs fructose absorption in young
healthy women

Aim: To examine the absorption of fructose by measuring the concentration of breath
hydrogen (BH) after the intake of fructose-containing beverages.

Methods: Seventeen young healthy Japanese women were enrolled as participants
and were studied on four occasions. At each session, subjects ingested one of four
beverages after a 12-h overnight fast. The beverages were prepared as follows; 10%F
(Control): 25 g of fructose with 250 mL of water, 5%F: 25 g of fructose with 500 mL of
water, 10%F+0.5hW: control beverage (0 h) and 250 mL of water at 0.5 h, 10%F+1hW:
control beverage (0 h) and 250 mL of water at 1 h. Abdominal symptoms were recorded
by the visual analog scales (VAS).

Results: BH in the 10%F, 10%F+0.5hW and 10%F+1hW trials was significantly
increased at 45 or 60 min, and peaked at 75 or 90 min, and returned to the baseline
level at 120 or 135 min. BH in the 5%F trial was significantly increased at 45 min and
peaked at 75 min, but did not return to the baseline level at 180 min. The AAUC-BH
in the 5%F trial was significantly larger than that in the 10%F trial. Abdominal
symptoms occurred in all trials, however, there were no significant differences in the
strength of each symptom and the number.

Conclusion: Fructose malabsorption and gastrointestinal symptoms were caused in all
trials. Of these, BH was significantly increased in the 5% trial, suggesting that, even

at a low concentration, fructose absorption may be disturbed by the intake of a large
volume of water.

Final Conclusion

Simultaneous ingestion of a high-fructose- (but not glucose-) containing beverage
and fat cream caused both exogenous and endogenous lipidemia postprandially even
in young healthy Japanese women. The ratio of fructose to glucose was a determinant
of metabolic disturbance when sugar load was equicaloric. Fructose-containing
beverages were also liable to induce malabsorption and gastrointestinal symptoms.
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