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Aim: Ezetimibe selectively blocks intestinal cholesterol absorption by inhibiting Niemann-Pick 
C1-like 1 (NPC1L1) and reducing LDL cholesterol (LDL-C). In animals, ezetimibe reversed diet-
induced obesity, liver steatosis, and insulin resistance. In humans, its potential effects on liver steato-
sis and insulin resistance have been suggested. We investigated the effects of ezetimibe on postpran-
dial hyperlipidaemia and hyperglycaemia in obese subjects with dyslipidaemia in a double-blind ran-
domized crossover trial.
Methods: Twenty obese men with hypertriglyceridaemia were assigned randomly to an ezetimibe- or 
a placebo-precedence-treated group. Subjects in the ezetimibe group were treated with ezetimibe (10 
mg/day) for the first 4 weeks, followed by a 4-week interval and then treated with placebo for another 
4 weeks. The placebo group received these treatments in reverse order. Subjects were requested to 
fast for at least 12 hours and then received a standard meal. Blood samples were collected at 0, 30, 
60, 120, 240, 360 and 480 minutes after the meal on Days 0, 28, 56 and 84 and were used to mea-
sure the lipid and glucose metabolism markers.
Results: Ezetimibe significantly decreased the postprandial serum triglyceride excursion (p=0.01) and 
fasting serum LDL-C, remnant-like particles(RLP) and ApoB48 levels (p＜0.05). Postprandial glu-
cose excursion, serum insulin levels, serum glucose-dependent insulinotropic polypeptide (GIP) and 
active glucagon-like peptide-1 (GLP-1) were not significantly affected by ezetimibe treatment.
Conclusion: Ezetimibe restored the postprandial dysregulation of lipid but did not affect glucose 
metabolism in a double-blind randomized crossover trial.
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Introduction

Hypercholesterolemia is well known as a major 
risk factor for cardiovascular disease in Western coun-
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tries and Japan1-3). An increase in low-density lipopro-
tein cholesterol (LDL-C) has been shown to play a key 
role in the pathogenesis of atherosclerosis, and one-
third of morbidities associated with cardiovascular dis-
ease affecting the Japanese population are now due to 
atherosclerotic disease4). Lowering the plasma concen-
trations of LDL-C is the cornerstone of cardiovascular 
risk reduction in patients with an elevated risk of vas-
cular events5); however, it is known that risk factors 
other than LDL-C are alsoassociated with cardiovas-
cular events.
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[BMI] ≥25 kg/m2 or waist circumference ≥85 cm) 
whose triglyceride (TG) levels were between 150 and 
400 mg/dL were randomly assigned to an ezetimibe- 
or a placebo-precedence-treated group. The exclusion 
criteria were treatment with anti-dyslipidaemic and/or 
anti-diabetic agents within the last 3 months, a history 
of macrovascular disease, or the presence of thyroid, 
hepatic, or renal diseases, as identified using a stan-
dardized health questionnaire. The clinical study was 
approved by our Institutional Ethics Review Commit-
tee, and subjects were recruited between November 
2009 and February 2010. The objective and design of 
the study were explained to all the subjects, and writ-
ten informed consent was obtained from each of the 
study participants.

Study Design
In this prospective, randomized, crossover, dou-

ble-blind trial, subjects in the ezetimibe precedence-
group were treated with ezetimibe (10 mg/day) for the 
first 4 weeks, followed by a 4-week interval and then 
treated with placebo for another 4 weeks. The placebo 
group received these treatments in reverse order. At 
the beginning and end of each 4-week treatment 
period, the subjects were requested to fast for more 
than 12 hours and then underwent a physical exami-
nation, including measurement of the patient’s height, 
weight, waist circumference, and blood pressure. All 
the subjects received a model meal (frozen commercial 
food, 1,300 kcal; protein, 48 g; fat, 50 g; carbohy-
drates, 170 g) and were prohibited from consuming 
any further food for 480 minutes after eating the 
model meal. Blood samples were collected at 0, 30, 
60, 120, 240, 360 and 480 minutes after the start of 
the meal on Days 0, 28, 56 and 84; these samples 
were used to measure clinical parameters related to 
lipid and glucose metabolism. During the study, other 
medications for the treatment of dyslipidaemia and 
diabetes were prohibited.

Ezetimibe was encapsulated with lactose.The pla-
cebo was encapsulated with only lactose. Only the 
pharmacist was aware of the drug allocation.

The protocol for this study was registered with the 
UMIN Clinical Trial Registry as UMIN000002954, 
based on the World Medical Association Declaration 
of Helsinki. The examination period was from Janu-
ary 2010 to June 2010.

Measurement of Serum Samples
The primary endpoints were the lipid metabo-

lism markers. The secondary endpoints were glucose 
metabolism markers, inflammatory markers, and the 
serum adiponectin level. For the lipid metabolism 

Postprandial hyperglycaemia and hypertriglyceri-
daemia are also recognized as the risk for cardiovascular 
events related to postprandial endothelial dysfunction, 
in addition to classical risk factors6-10). Lipoprotein par-
ticles undergo partial hydrolysis predominantly through 
the action of lipoprotein lipase (LPL), forming smaller 
and denser particles known as remnants that are 
believed to be more atherogenic than larger triglycer-
ide-rich lipoproteins (TRL). In the postprandial state, 
the blood levels of chylomicrons (CM) and chylomi-
cron remnants (CM-R) quickly rise to reflect the 
increased exogenous lipid supply. This subsequently 
activates endogenous lipid synthesis in the liver by 
increasing hepatic lipid inflow, leading to the aug-
mented hepatic production of very low-density lipo-
proteins (VLDL). Postprandial hypertriglyceridaemia is 
caused by the overproduction and/or impaired clear-
ance of TRL and TRL remnants, leading to rapid accu-
mulation and sustained blood levels after dietary intake. 
Insulin resistance, oftenobserved in metabolic syn-
drome, is associated with elevated TRL in the VLDL-1 
fraction and remnants in the postprandial state11, 12).

Ezetimibe selectively blocks intestinal cholesterol 
absorption by inhibiting Niemann-Pick C1-like 1 
(NPC1L1)7). Clinically, the administration of ezeti-
mibe has been shown to reduce fasting levels of total 
cholesterol (TC) and LDL-C in patients with primary 
hypercholesterolemia in both Japan and the United 
States13, 14). In addition, ezetimibe has been reported 
to reduce postprandial hypertriglyceridaemia and 
inflammation and to improve insulin sensitivity15, 16). 
In animals experiments, ezetimibe reversed diet-
induced obesity17, 18), liver steatosis17-20), and insulin 
resistance19). In humans, in addition to the effect of 
ezetimibe on lowering serum LDL-C13), its potential 
effects on liver steatosis21) and insulin resistance22) 
have been reported. In contrast, ezetimibe reportedly 
affected the secretion of the incretin hormones as glu-
cose-dependent insulinotropic polypeptide (GIP) and 
glucagon-like peptide-1 (GLP-1)23). Thus, ezetimibe 
significantly reduced the secretion of both GIP and 
GLP-1 into the lymph after the infusion of Ensure24); 
however,these effects have not been fully confirmed in 
human subjects.

In the present study, we investigated the effects 
of ezetimibe on postprandial hyperlipidaemia and 
hyperglycaemia in obese subjects with dyslipidaemia 
in a double-blind randomized crossover trial.

Research Design and Methods

Subjects
Twenty obese Japanese men (body mass index 
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measures ANOVA were used for comparisons of val-
ues obtained before and after the administration of 
ezetimibe and the placebo. A value of p＜0.05 was 
considered significant. All data were analyzed using 
SPSS software, ver. 18.

Results

Among the 22 men who were initially screened, 
two were excluded because of severe hypertriglyceri-
daemia (TG ＞1,000 mg/dL) or an underlying disease; 
thus, 20 men were enrolled in the present study 
(Fig.1). These subjects were randomly allocated to 
two treatment groups using a blocked randomization 
method.

The demographic, clinical, and laboratory char-
acteristics of the subjects at baseline are provided in 
Table 1. The mean age was 43.7±8.1 years. The 
mean body mass index was 26.0±2.6 kg/m2. The 
mean waist circumference was 92.0±4.4 cm. The 
mean systolic and diastolic blood pressures were 
slightly elevated: the mean systolic blood pressure was 
133.7±10.5 mmHg, and the mean diastolic blood 
pressure was 86.8±9.3 mmHg. Furthermore, the 
mean serum TC, TG, RLP-C and malondialdehyde 
modified low-density lipoprotein cholesterol (MDA-
LDL) levels were also elevated (TC: 222.3±38.4 mg/
dL, TG: 226.6±110.6 mg/dL, RLP-C: 11.8±6.7 mg/
dL, MDA-LDL: 138.3±39.2 U/L). No carryover 
effects or period effects between the two treatments 
periods were observed.

Rate-of-Change Analysis for Fasting Period
Table 2 shows the fasting serum biomarker levels 

before and after the administration of ezetimibe for 4 
weeks. The fasting levels of serum TC, LDL-C, MDA-

markers, the serum levels of TC, LDL-C, HDL-C, 
TG, remnant-like particles cholesterol (RLP-C), apo-
protein and free fatty acid (FFA) were measured. For 
the glucose metabolism markers, the levels of plasma 
glucose, serum immunoreactive insulin (IRI), haemo-
globin A1c (HbA1c, JDS value), active GLP-1 and GIP 
were measured. Tumor necrosis factor α (TNF-α), 
high sensitivity C-reactive protein (hsCRP), and adi-
ponectin were also measured. All the samples were 
measured by SRL Inc. (Tokyo, Japan).

Statistical Analyses
All the data were disclosed after the termination 

of the trial and were analyzed by an investigator in the 
Department of Endocrinology & Metabolism, Yoko-
hama City University Graduate School of Medicine.
The results are expressed as the mean±SD. The post-
prandial variations were integrated as the area under 
the curve (AUC). Student’s paired t -test and repeated 

Fig.1. CONSORT diagram of the study.

Twenty-two men were screened, of which 2 were excluded. Conse-
quently, 20 men were enrolled in this study and were randomly 
assigned to two groups.

22 subjects 
screened 

2 excluded 
1 unacceptable 
1 deterioration of 
the  underlying 
disease 

20 enrolled and   
      randomly 

assigned 

10 completed the 
study 

10 allocated to 
Placebo   

     preceding group 

10 completed the 
study 

10 allocated to 
Ezetimibe    

     preceding group 

Table 1. Baseline characteristics of the subjects

Age (year)
Body mass index (kg/m2)
Systolic blood pressure (mmHg)
Diastolic blood pressure (mmHg)
Waist circumference (cm)
Past cardiovascular disease
Family history of cardiovascular disease
Smoking
Alcohol
Exercise habits
Eating between meals
Body weight gain: 3 kg/year or more

43.7±8.1
26.0±2.6

133.7±10.5
86.8±9.3
92.0±4.4

0%
42.9%
75.0%
90.0%
50.0%
50.0%
55.0%

All data are shown as the mean±SD, n=20.
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after the meal. Of note, ezetimibe significantly decreased 
postprandial serum TG excursions at 120, 240, 360 
and 480 minutes after consumption of the model 
meal and significantly decreased the AUC of TG 
(−26.9%) (Fig.2d). By contrast, the serum HDL-C 
level remained essentially stable after the meal (Fig.2c). 
Ezetimibe also decreased the AUC of RLP-C and 
ApoB48 (−37.4% and −22.1%) (Fig.2e, f). Serum 
FFA decreased similarly in both groups after the meal 
(Fig.2g).

Ezetimibe had no impact on fasting and post-
prandial glucose levels and had no impact on incretin 
(GIP and active GLP-1) concentrations in response to 
the model meal (Fig.2j, k). The AUC for the serum 
insulin levels tended to reduce but was not statistically 
significant (p=0.08) (Fig.2h, i).

LDL-C and RLP-C excursions were significantly 
lower after ezetimibe treatment; however, the rate-of-
change of serum TG, HDL-C and FFA levels remained 
stable. ApoB, ApoB48, ApoC2, ApoC3 and ApoE 
excursions were significantly reduced. Glucose metab-
olism markers and inflammatory markers were unal-
tered. The serum adiponectin concentration was 
slightly, but significantly, reduced. Weight, waist cir-
cumference, and blood pressure remained stable dur-
ing the 4-week treatment with ezetimibe or the pla-
cebo.

Postprandial Changes in Clinical Markers Related 
to Lipid and Glucose Metabolism

Levels and AUCs of serum TC and LDL-C were 
reduced after ezetimibe treatment (Fig.2a, b). Peak 
serum TG excursion was seen around 240 minutes 

Table 2. Rate-of-change analysis for fasting period

Ezetimibe Placebo Rate of Change

Baseline After treatment Baseline After treatment Ezetimibe Placebo p value

Body Weight (kg)
Waist circumference (cm)
Systolic blood pressure (mmHg)
Diastolic blood pressure (mmHg)
TC (mg/dL)
LDL-C (mg/dL)
HDL-C (mg/dL)
MDA-LDL (U/L)
TG (mg/dL)
FFA (μEq/L)
RLP-C (mg/dL)
ApoA1 (mg/dL)
ApoA2 (mg/dL)
ApoB (mg/dL)
ApoB48 (μg/mL)
ApoC2 (mg/dL)
ApoC3 (mg/dL)
ApoE (mg/dL)
Glucose (mg/dL)
HbA1c (%)
IRI (μU/mL)
GIP (pg/mL)
Active GLP-1 (pmol/L)
Adiponectin (μg/mL)
TNFα (pg/mL)
hsCRP (mg/mL)

76.2±8.3
91.9±4.5

133.1±9.4
85.4±8.2

223.1±37.2
135.5±40.8

46.2±8.0
135.2±41.2
254.8±128.6
386.2±137.5

14.4±8.8
135.2±16.6

33.0±3.9
115.9±25.7

11.4±7.2
6.5±2.1

13.6±4.1
5.4±1.8

106.0±10.0
5.0±0.3

11.4±6.0
75.7±51.7

2.7±2.5
5.5±1.9
1.7±3.3

792.5±450.5

76.0±8.6
92.2±5.0

132.4±8.5
88.3±6.9

189.4±32.7
111.1±30.1

46.7±11.1
111.2±44.6
202.1±166.0
408.4±175.4

6.8±3.3
134.4±23.6

32.5±5.2
96.2±21.2

7.4±5.2
5.1±1.8

11.3±4.5
4.6±1.7

105.1±9.6
5.0±0.3
9.6±4.4

73.9±48.7
2.8±2.9
5.2±2.0
1.5±2.9

828.6±552.0

76.4±7.9
92.3±5.1

133.5±10.3
86.3±9.6

224.8±38.0
136.0±40.2

46.5±9.2
150.2±55.7
277.4±227.1
394.3±137.5

13.4±16.0
134.6±17.7

32.7±4.5
116.6±26.2

10.8±10.0
6.4±2.2

13.4±4.6
5.5±1.8

105.9±10.9
5.0±0.3

10.7±5.2
60.5±30.6

3.1±3.2
5.3±2.2
1.4±1.9

1730.5±3768.9

76.3±8.4
92.1±5.1

132.4±9.7
85.8±8.1

224.2±40.6
135.8±42.7

47.4±10.4
130.0±38.8
234.7±117.0
427.9±150.7

10.3±5.1
136.8±21.1

33.3±4.2
116.0±27.5

10.0±7.2
6.6±2.3

13.6±4.4
5.4±1.7

104.0±9.6
5.0±0.3
9.8±5.3

53.7±33.0
2.9±2.6
5.5±2.2
1.4±2.4

1076.4±1690.9

−0.4±2.2
0.3±2.3

−0.4±5.7
3.7±9.6

−14.2±13.4
−16.1±15.0

1.4±19.8
−14.6±30.0
−11.0±77.0

15.5±70.0
−42.2±38.1
−0.7±12.0
−1.4±11.4
−16.3±10.8
−26.2±41.2
−19.0±19.8
−16.4±22.0
−12.8±25.5
−0.7±5.6

0.2±2.0
−3.8±49.2
12.9±49.2

0.4±2.1
−5.5±12.1
−4.4±22.5
20.8±86.5

−0.2±1.5
−0.2±1.9
−0.1±7.0

0.7±12.0
−0.2±6.6
−0.4±7.9

2.1±11.4
−5.5±29.0
−1.9±30.3
17.6±48.8
−1.1±34.4

1.6±9.0
2.2±7.0

−0.5±6.5
7.9±41.2
5.2±21.1
2.7±17.7

−0.4±16.8
−1.5±5.7

0.2±1.9
0.08±47.1

3.4±47.1
0.4±0.8
3.9±10.9

−0.3±22.9
72.5±219.0

n.s.
n.s.
n.s.
n.s.

＜0.01
＜0.01

n.s.
0.04
n.s.
n.s.

＜0.01
n.s.
n.s.

＜0.01
0.03

＜0.01
＜0.01

0.04
n.s.
n.s.
n.s.
n.s.
n.s.
0.04
n.s.
n.s.

All data are shown as the mean±SD, n=20, paired t -test. TC, total cholesterol; LDL-C, low-density lipoprotein cholesterol; HDL-C, high-density 
lipoprotein cholesterol; MDA-LDL, malondialdehyde modified low-density lipoprotein cholesterol; TG, triglyceride; FFA, free fatty acid; RLP-C, 
remnant-like particle cholesterol; IRI, immunoreactive insulin; HbA1c, haemoglobin A1c (JDS); GIP, glucose-dependent insulinotropic polypep-
tide; active GLP-1, active glucagon-like peptide-1; TNFα, tumor necrosis factor α; hsCRP, high sensitivity C-reactive protein.
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at 120, 240, 360 and 480 min after the model meal 
and significantly decreased the AUC of TG (Fig.3d). 
Ezetimibe also decreased postprandial RLP-C excur-
sions at 360 and 480 min and postprandial ApoB48 
excursions at 480 min after the model meal (Fig.3e, f). 
In addition, ezetimibe significantly decreased the AUC 

Differences in Postprandial Changes of Clinical 
Markers Related to Lipid and Glucose Metabolism 
when Administrating Ezetimibe or Placebo

Ezetimibe reduced postprandial changes in serum 
TG, RLP-C and ApoB48 levels. Thus, ezetimibe sig-
nificantly decreased postprandial serum TG excursions 

Fig.2. Postprandial changes in clinical markers related to lipid and glucose metabolism.

Comparisons of the AUCs between the study groups are shown (n=20, repeated measures ANOVA, ＊p＜0.05, ＊＊p＜0.01). Upper graphs: 
Seven time-point profiles of postprandial clinical markers. Closed circles (●): before ezetimibe administration, open circles (○): after ezeti-
mibe administration, closed squares (■): before placebo administration, and open squares (□): after placebo administration. The results are 
shown as average values. Clinical markers for the four groups (before and after treatment with ezetimibe or placebo) were compared at the 
same time point. Lower graphs: The area under the curve (AUC) was calculated using the seven time-point profiles of the postprandial clinical 
markers. Closed squares (■): before administration, open squares (□): after administration.
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response to the model meal (Fig.3h, i, j, k).

Safety and Tolerability
Treatment was well tolerated. No significant 

increases in serum creatine phosphokinase and trans-

of RLP-C. By contrast, postprandial changes in serum 
TC, LDL-C, HDL-C and FFA were not affected by 
ezetimibe treatment (Fig.3a, b, c, g).

Ezetimibe had no impact on the difference in the 
postprandial change of glucose metabolism markers in 

Fig.3. Differences in postprandial changes of clinical markers related to lipid and glucose metabolism when administering ezeti-
mibe or placebo.

Upper graphs: Comparisons of the difference between the study groups are shown (n=20, paired t -test, ＊p＜0.05). Closed circles (●): differ-
ence between before and after ezetimibe administration, closed squares (■): difference between before and after placebo administration. 
Results are shown as average values. Clinical markers were compared at the same time point. Lower graphs: The area under the curve (AUC) 
was calculated using the seven time-point profiles of the postprandial clinical markers. Closed bars (■): the difference in AUC between before 
and after ezetimibe administration, open bars (□): the difference in AUC between before and after administration of placebo.
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associated with cardiovascular disease. The results of 
our study suggested that ezetimibe might modify post-
prandial TG metabolism after meals and reduce the 
risk of cardiovascular disease by decreasing the post-
prandial serum TG level. On the other hand, post-
prandial serum FFA excursion, a risk factor for cardio-
vascular disease, was unaffected by ezetimibe adminis-
tration and showed a J-curve in this study. Whenever 
serum insulin and plasma glucose increase during 
OGTT, serum FFA decreases in the opposite direc-
tion; however, a previous study15) reported that serum 
FFA increased after a lipid-rich meal and that ezeti-
mibe inhibited the increment of serum FFA excursion. 
The discrepancy between our study and the previous 
study may be explained by insulin-stimulated lipopro-
tein lipase (LPL) activity derived from the presence or 
absence of carbohydrates, although we did not mea-
sure LPL activity in this study. Another possibility is 
that our model meal contained more carbohydrates 
than the meal in the previous study15).

Postprandial glucose and insulin excursion and 
serum incretin levels were not affected by ezetimibe 
significantly (Fig.2h, i, j, k, 3h, i, j, k). These results 
suggested that glucose tolerance was not exacerbated 
by ezetimibe. Several studies in humans16, 17, 26) showed 
that HbA1c was decreased by ezetimibe. The results of 
our animal study25) supported the concept that ezeti-
mibe ameliorates hepatic insulin resistance as well as 
dyslipidaemia and hepatic steatosis in high-fat diet-
induced obese subjects. However, our results suggest 
that glucose tolerance was not exacerbated by ezeti-
mibe, but the present study failed to confirm the 
effects of ezetimibe on the improvement of glucose 
metabolism markers. Because diabetic patients were 
excluded from this study, a similar clinical study of 
subjects with diabetes is needed. A previous clinical 
study in which liver biopsy were performed28) revealed 
a role of ezetimibe in the improvement of hepatic ste-
atosis in humans. Because the design of the present 
study had an intervention period of only 4 weeks, we 
did not focus on this issue.

Ezetimibe was previously reported to reduce or 
increase active GLP-1 excursion24, 29), but ezetimibe 
did not affect active GLP-1 excursion in response to 
the model meal in this study (Fig.2j, k, 3j, k). Li 
Yang et al. reported that lymphatic incretin was signif-
icantly decreased by ezetimibe in a Sprague-Dawley 
rat model24). In contrast, Soo Jin Yang et al. reported a 
reduction in serum dipeptidyl peptidase-4 activity, 
increased serum active GLP-1, and improved glucose 
metabolism after ezetimibe treatment in OLETF 
rats29). The mechanism responsible for these effects 
was not clear in these animal studies. The reasons why 

aminase levels were observed.

Discussion

Previous studies15-17, 25, 26) have revealed a poten-
tial effect of ezetimibe on insulin sensitivity and glu-
cose metabolism. Here, we investigated the effects of 
ezetimibe on postprandial hyperlipidaemia and hyper-
glycaemia in obese subjects with dyslipidaemia in a 
double-blind randomized crossover trial. We report 
three findings regarding the effect of ezetimibe on 
postprandial hyperlipidaemia and hyperglycaemia. 
First, ezetimibe significantly decreased postprandial 
serum TG excursion at 120, 240, 360 and 480 min-
utes after the model meal (Fig.2d, 3d). Second, post-
prandial glucose and insulin excursions were not 
affected by ezetimibe (Fig.2h, i, 3h, i), raising the 
possibility that ezetimibe does not contribute to glu-
cose tolerance aggravation. Third, postprandial incre-
tin excursions were not affected by ezetimibe.

In the present study, ezetimibe significantly 
decreased postprandial serum TG excursion at 120, 
240, 360 and 480 minutes after the model meal 
(Fig.2d, 3d). Postprandial serum TG excursion after 
oral fat loading is reportedly reduced by ezetimibe in 
patients with type Ⅱb hyperlipidaemia15). Our results 
were essentially consistent with this previous report. It 
should be noted, however, that while the previous 
study used fat cream15), the present study used a typi-
cal daily meal. Another study27) indicated that ezeti-
mibe combined with simvastatin decreased postpran-
dial hypertriglyceridaemia; however, the effect of ezeti-
mibe alone has not examined. We determined that 
ezetimibe was effective in inhibiting postprandial 
hypertriglyceridaemia in this study. The reductions in 
LDL-C and RLP were thought to have resulted from 
the inhibition of cholesterol absorption (Table 2, 
Fig.2b, e). RLP-C is composed of CM-R and VLDL-
R. During meal loading, the major part of RLP-C is 
derived from CM-R. The reduction of serum RLP-C 
by ezetimibe might indicate that the inhibition of 
cholesterol inflow into the liver might cause the 
upregulation of remnant receptors, which would 
improve the clearance of CM-R and reduce the serum 
CM-R level. The reduction of ApoB48 may be associ-
ated with a decrease in chylomicron generation 
(Fig.2f, 3f); however, the reduction in postprandial 
serum TG excursion by ezetimibe was not fully 
explained by the minimally decreased chylomicron 
level, since the TG peak occurred 240 minutes after 
the start of the meal. The release of VLDL from the 
liver may also be involved in this alteration. Iso et al.6) 
reported that postprandial hypertriglyceridaemia was 
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