Experimental Model of Postprandial Hypertriglyceridemia in Sucrose-Fed Rats
and the Effectiveness of Atorvastatin in the Model
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Although postprandial hypertriglyceridemia has drawn attention as an independent risk factor of cardiovascular disease,
there is no established animal model that shows a physiological transitory change in lipoprotein metabolism after ingestion
of a fatty meal. We developed an animal model of postprandial hypertriglyceridemia using sucrose-fed rats, and used this
model to evaluate the effect of atorvastatin on this condition. Compared with normal rats, sucrose-fed rats orally loaded with
olive oil showed a high and prolonged increase in plasma triglyceride (TG) concentration accompanied by both an increase
in TG secretion and decrease in TG clearance. Atorvastatin (30 mg/kg orally) for 2 weeks reduced not only fasting plasma TG
concentration, but also the postprandial TG concentration. Atorvastatin also suppressed rates of TG secretion in both
chylomicron (CM)-rich (d < 0.96 g/mL) and very-low-density lipoprotein (VLDL) (d = 0.96 t01.006 g/mL) fractions after oral
fat loading. Further, atorvastatin improved the elimination time of exogenous TG emulsion only in the nonfasted, namely,
high plasma TG condition. These results indicate that this animal model satisfactorily replicates the postprandial hypertri-
glyceridemia observed in humans and may therefore be useful in evaluation of lipid-lowering agents. Furthermore, atorva-
statin not only improves fasting but also postprandial lipoprotein metabolism, presumably by reducing TG secretion from the

liver or intestine or both, and by secondarily increasing TG-rich lipoprotein clearance by eliminating saturation.

© 2003 Elsevier Inc. All rights reserved.

CCUMULATING EVIDENCE suggests that, in addition
to hypercholesterolemia, elevated levels of fasting serum
triglyceride (TG) may also be an independent risk factor for
cardiovascular disease.!** A recently reported meta-analysis of
17 prospective studies reported that a 1-mmol/L increase in
fasting plasma TG level was associated with a 30% increase in
the risk of total cardiovascular disease in men and a 75%
increase in women.> The relative risk of plasma TG level was
diminished but remained significant after adjusting for other
risk factors such as high-density lipoprotein (HDL)-cholesterol
level.

In particular, high levels of plasma TG-rich lipoproteins
(TRLs) in type 2 diabetes are considered to be strongly related
to atherosclerotic vascular disease.>8 In general, not only fast-
ing plasma TG concentration, mainly very—low-density li-
poprotein (VLDL),® but also postprandial TG concentration,
which predominantly occurs in chylomicron (CM) remnants, !¢
variably increase in type 2 diabetes patients. Several lines of
evidence indicate that these TRLs are atherogenic particles.!!-2
In vitro studies have demonstrated that TRLs derived from
patients with hypertriglyceridemia, including VLDL and CM
particles, are toxic to endothelial cells and are taken up by
macrophages, resulting in foam cell formation.'3 This evidence
is supported by reports indicating that postprandial TG level
may be more closely related to atherogenic risk than fasting TG
level.14.15

Although these data have generated interest in postprandial
hypertriglyceridemia, the effects of lipid-lowering therapy in
preclinical and clinical studies are usually evaluated from fast-
ing lipid concentration. Against this, however, is the fact that
postprandial lipoproteins are virtually absent following such a
fast. Furthermore, there is no established animal model of
postprandial hypertriglyceridemia that shows a physiological
transitory change in lipoprotein metabolism after ingestion of a
fatty meal. Together, these hinder evaluation of the efficacy of
hypotriglyceridemic agents for postprandial hypertriglyceride-
mia in animal models.

Atorvastatin, a well-established member of the statin class,
produces greater decreases than other statins in not only plasma
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low-density lipoprotein (LDL)-cholesterol levels, but also in
plasma TG.!'¢17 Recently, Burnett et al demonstrated using
miniature pigs that treatment with atorvastatin decreased a
transient increase in plasma TG concentration after feeding.!$
Using mathematical compartment models, they also revealed
that atorvastatin improved the fractional clearance rate of post-
prandial TRLs. These findings have been supported by Parhofer
et al using atorvastatin in normolipidemic human subjects.!®
However, as yet the effect of atorvastatin on postprandial lipid
metabolism in the pathologic condition of postprandial hyper-
triglyceridemia has not been investigated.

The aim of the present study was to develop an animal model
of postprandial hypertriglyceridemia using rats and then use
this model to evaluate the effect of atorvastatin on this condi-
tion. To further evaluate the mechanism of its improving effect
on postprandial lipoprotein metabolism, we examined the effect
of atorvastatin on rates of TG secretion in TRL fractions after
fat loading, and also evaluated the clearance rate of TG-con-
taining emulsions.

MATERIALS AND METHODS
Materials

Enzymatic lipid assay kits (Cholesterol C-test and triglyceride G-test
Wako) and olive oil were purchased from Wako Pure Chemical Indus-
tries (Osaka, Japan). Intrafat injection 20% was purchased from Takeda
Chemical Industries (Osaka, Japan). Triton WR-1339 (Tyloxapol) was
from Sigma-Aldrich Japan (Tokyo, Japan). Atorvastatin was provided
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by Pfizer Pharmaceuticals (Ann Arbor, MI). All other chemicals were
of reagent grade.

Animals

Five-week-old male Sprague-Dawley rats (Jcl: SD) were purchased
from Clea Japan (Hamamatsu, Japan). The animals were housed in
metal cages in a temperature- (23 * 2°C) and light cycle—controlled
colony room (lights on 7:30 aM to 8:30 p™) and had free access to water
and standard rat chow (CE-2, Clea Japan, Tokyo, Japan). After match-
ing for body weight, 3 groups of rats were studied: 1 fed standard rat
chow (normal group) and the other 2 a synthesized high-sucrose diet
during the experimental period (sucrose-induced hypertriglyceridemic
groups). The sucrose-enriched diet (Oriental Yeast Co, Tokyo, Japan)
contained 18% casein, 68% sucrose, 8% cottonseed oil, 2% beer yeast,
and 4% salt, as well as a mix of vitamins, as described previously.?®
Hypertriglyceridemic rats were divided into 2 groups: those in the
control group received 0.5% carboxymethyl cellulose alone, while the
atorvastatin group was given atorvastatin calcium (3 to 30 mg/kg body
weight) suspended in 0.5% carboxymethyl cellulose by daily oral
gavage for 2 weeks. Unless specified otherwise, studies were per-
formed after an overnight (12-hour) fast.

Oral Fat Loading Test

One hour after the last administration of drug, rats received the
indicated volume of olive oil orally in the fasted state. Blood samples
were obtained at 0 (before fat loading), 2, 4, 6, and 8 hours from the tail
vein using a heparinized capillary tube (Terumo, Tokyo, Japan).
Plasma was isolated immediately by centrifugation at 1,500 X g for 10
minutes at room temperature, and stored at 4°C until assay. In separate
experiments, to measure TG concentration in TRL fractions, blood
samples were obtained from an abdominal vein under anesthesia 2
hours after oral fat loading. VLDL (density [d] = 0.96 to 1.006 g/mL)
was isolated at a density of 1.006 g/mL at 145,000 X g and 16°C for
16 hours after CM-rich fraction (d < 0.96 g/mL; representing CM and
large VLDL particles) isolation by centrifugation at 36,000 X g and
16°C for 30 minutes. TG concentrations in the CM-rich and VLDL
fractions were determined by standard enzymatic procedures using
commercially available kits. Plasma TG exposure (TG-AUC) were
calculated using the trapezoidal rule. Incremental TG-AUC was also
calculated by subtracting the fasting value from each postprandial value
and calculating the area.

Determination of Exogenous TG Emulsion Clearance Rate

One hour after the last administration of drug, rats were anesthetized
with pentobarbital (50 mg/kg intraperitoneally). Intrafat (1.5 mL/kg)
was injected into the femoral vein and blood samples were obtained
from the tail vein at 5, 25, 45, 65, and 85 minutes after injection using
a heparinized capillary tube. Plasma TG concentration was determined
as described above. Elimination half-time (t,,,) was calculated by the
linear least squares method using the logarithmic values of plasma TG
concentration in the elimination phase. In this study, for the purposes of
investigating the influence of basal plasma TG concentration on the TG
clearance rates, these experiments were also evaluated without fasting.

Determination of Rates of TG Secretion in TRL Fractions
After Fat Loading

One hour after the last administration of drug in the fasted state, rats
were anesthetized with ether and blood samples for evaluation of
plasma TG concentration before fat loading were withdrawn from the
fundus oculi using capillary tubes (Terumo, Tokyo, Japan). Olive oil or
distilled water (2 mL/kg) was loaded orally followed by intravenous
injection of Triton WR-1339 (400 mg/kg). Four hours after Triton
injection, blood samples were obtained from an abdominal vein under
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Fig 1. Plasma TG concentration-time profile after olive oil admin-
istration in normal and sucrose-fed rats. Rats were maintained for 2
weeks on a normal rat chow diet (Normal) or sucrose-enriched diet
(Sucrose). After an overnight fast, olive oil 2 mL/kg (A) or 4 mL/kg (B)
was administered. Results are expressed as the mean = SEM for 6
animals. Plasma TG exposure (TG-AUC) was calculated using the
trapezoidal rule. **P < .01 v normal group by Student’s t test.

anesthesia. In vivo rates of TG secretion in the CM-rich and VLDL
fractions were examined according to previously published methods.?!
Lipoprotein isolation and TG assay were performed as described above.

Statistics

All results were analyzed using Statistical Analysis System version
6.11 (SAS Institute, Cary, NC). The 2-tailed Student’s #-test was used
to compare 2 means, and the Dunnett multiple range test to compare 3
or more groups. Results are presented as the mean = SEM.

RESULTS
Plasma TG Concentration After Oral Olive Oil Loading

Plasma TG concentration-time profile after olive oil loading
was examined prior to evaluation of hypolipidemic drugs (Fig
1). Maximum increases in plasma TG concentration and dura-
tion after loading depended on the volume of fat loaded, with
a larger volume of fat (4 mL/kg) having too long a duration
time and too great a variation in plasma TG to allow evaluation
of the compounds for postprandial hypertriglyceridemia. Fol-
lowing loading at 2 mL/kg , the AUC of plasma TG concen-
tration during measurement (O to 8 hours) in the sucrose-fed rat



ATORVASTATIN IMPROVES POSTPRANDIAL TG IN RATS

Table 1. Effect of Atorvastatin on Plasma TG Concentrations in
Sucrose-Fed Rats

Plasma TG Concentration (mg/dL)

Treatment n Nonfasted Fasted
Normal 8 197 = 23 735
Control 8 510 = 44 1M1 =6

(P<.01)* (P<.01)*
Atorvastatin
3 mg/kg 8 404 = 37 118 =10
(P=0.13)t (P=0.87)t
10 mg/kg 8 337 = 34 106 = 8
(P<.01t (P = .95)t
30 mg/kg 8 161 = 33 83+*5
(P<.01)7t (P =.04)t

NOTE. Rats were maintained for 2 weeks on a normal rat chow diet
(Normal), or sucrose-enriched diet alone (Control) or with atorvasta-
tin. Blood samples were obtained before (nonfasted) and after an
overnight fast. Results are expressed as the mean = SEM.

Significance was determined by Student’s t test compared to the
respective *normal or tcontrol group.

group was larger than that in the normal chow group (1,722 *=
187 mg - h/dL v 966 = 100 mg - h/dL, P < .01). The peak TG
concentration in sucrose rats was also higher than in normal
rats (301 = 32 mg/dL v 155 * 40 mg/dL, P = .02). Plasma
cholesterol concentration was not affected significantly by oral
fat loading (data not shown).

Effect of Atorvastatin on Plasma TG Concentrations

To evaluate the hypotriglyceridemic effect of atorvastatin in
sucrose-fed rats, plasma TG concentrations were determined.
In animals fed sucrose, there were no differences in body
weight gain, food consumption, or hepatic amylase concentra-
tions (SGOT and SGPT) during the experiment period between
the control and atorvastatin-treated groups (data not shown).

Before an overnight fast, plasma TG concentration in the
sucrose control group rose 2.6-fold compared with that in the
normal chow group (Table 1). Atorvastatin administration for 2
weeks decreased plasma TG concentration in a dose-dependent
manner. At the higher dose (30 mg/kg), atorvastatin lowered
plasma TG concentrations by 68% (P < .01). After the fast, the
high TG concentration in rats induced by the sucrose diet
almost disappeared. Nevertheless, plasma TG concentration in

611

the sucrose control group was higher than in the normal chow
group by 1.5-fold (Table 1). Although the inhibitory activity of
atorvastatin was attenuated in the fasted state compared with
that in the fed, it caused a dose-dependent decrease in plasma
TG concentration, by 25% at 30 mg/kg (P = .04).

Effect of Atorvastatin on Postprandial Hypertriglyceridemia

Postprandial plasma TG concentration after olive oil loading
2 mL/kg at was measured after treatment with atorvastatin.
Before the fat load, fasted plasma TG concentration was sig-
nificantly decreased by 44% (P < .01) in the atorvastatin group
(Table 2). Atorvastatin also decreased plasma TG concentra-
tions during the 8 hours after fat loading (Fig 2A). Plasma TG
exposure (TG-AUC) after fat loading was significantly de-
creased, by 40% (P < .01). However, incremental TG-peak
concentration and incremental TG-AUC, obtained by subtract-
ing the fasting TG value from each postprandial TG value after
fat loading, tended to decrease but not significantly so (Table
2). Plasma TG concentration in VLDL (d = 0.96 to 1.006
g/mL) fraction at 2 hours after fat loading was significantly
decreased by 46% (P < .01, Fig 2B). Plasma TG concentration
in CM-rich (d < 0.96 g/mL) fraction tended to decrease to a
similar degree, namely, by 39% (P = .07).

Effect of Atorvastatin on Clearance Rate of Exogenous TG
Emulsion

To determine whether the decrease in postprandial TG con-
centrations was accompanied by an increase in the clearance
rate of TG in plasma, clearance of exogenous TG emulsion was
measured (Fig 3). The decay was bi-exponential, with clear-
ance significantly decreased with the sucrose diet as compared
to the normal diet group, suggesting a disturbance in plasma
TG metabolism in this animal model. In the fasted state, there
was no difference in the half time of TG removal from the
5-minute value (t,,,) between the atorvastatin-treated and con-
trol groups (47 = 5 minutes and 46 * 6 minutes, respectively).
In the nonfasted state, in contrast, namely, high plasma TG
conditions, atorvastatin significantly shortened the t,, of
plasma TG decrease compared with the control group (49 *= 8
minutes and 76 * 6 minutes, P = .02, respectively).

Table 2. Effect of Atorvastatin on Incremental TG-Peak and TG-AUC After Olive Oil 2 mL/kg Loading in Sucrose-Fed Rats

Plasma TG Concentration (mg/dL)

Incremental

Incremental TG-AUC

Treatment n Fasting Peak Peak (mg-h/dL)
Normal 10 68 + 4 163 = 16 95 = 17 406 = 88
Control 10 148 =9 360 = 31 212 £ 27 825 + 170
(P<.01)* (P<.01)* (P<.01)* (P =.04)*

Atorvastatin

30 mg/kg 10 83+4 232 £ 23 149 + 25 481 = 80
(P<.01)t (P<.01)t (P=.10)t (P=.07)t

NOTE. Rats were maintained for 2 weeks on a normal rat chow diet (Normal), or sucrose-enriched diet alone (Control) or with atorvastatin.
Results are expressed as the mean = SEM. Plasma TG concentration-time profile after olive oil loading is shown in Fig. 2. Increment TG values
were calculated by subtracting the fasting TG value from each postprandial TG value after fat loading.

Significance determined by Student’s t test compared to the respective *normal or tcontrol groups.
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Fig 2. Effect of atorvastatin on plasma TG concentration after
olive oil 2 mL/kg loading in sucrose-fed rats. Rats were maintained
for 2 weeks on a normal rat chow diet (Normal), sucrose-enriched
diet alone (Control), or with atorvastatin 30 mg/kg (ATR). Results are
expressed as the mean = SEM for 10 animals. (A) Time profile of
plasma TG concentration. (B) Plasma TG concentration in CM-rich
(d < 0.96 g/mL) and VLDL (d = 0.96 to 1.006 g/mL) fraction at 2 hours
after fat loading. ##P < .01 v normal and **P < .01 v control by
Student’s t test.

Effect of Atorvastatin on Rates of TG Secretion in TRL
Fractions After Fat Loading

To determine whether the decrease in postprandial TG con-
centration was related to the decrease in rates of TG secretion
in CM-rich fraction, VLDL fraction or both, their rates after
olive oil loading were measured (Fig 4). The rates of TG
secretion in both CM-rich and VLDL fraction after olive oil
loading significantly increased with the sucrose diet as com-
pared to the normal diet group. Furthermore, the rate of TG
secretion in CM-rich fraction after olive oil loading was 2.3-
fold higher than that without loading (P < .01), whereas that in
VLDL fraction was not affected by loading. Atorvastatin did
not affect the rate of TG secretion in CM-rich fraction, but
inhibited that in VLDL fraction (29%, P < .01) in the fasting
condition. However, atorvastatin caused a significant decrease
in rates in TG secretion in both fractions after fat loading, by
21% (P < .01) and 19% (P < .01), respectively.
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DISCUSSION

The present experiments showed that sucrose-fed rats orally
loaded with olive oil may represent a useful animal model of
postprandial hypertriglyceridemia. Recently, Kusunoki et al
showed that streptozotocin (STZ)-induced diabetes rats show
severe postprandial hyperlipidemia after exogenous fat load-
ing.?? The sucrose-fed rat has also been reported as a model of
diabetes which shows endogenous hypertriglyceridemia ac-
companied by hyperinsulinemia,?® impaired glucose toler-
ance,2* increased VLDL-TG secretion,?> and a decrease in both
lipoprotein lipase and hepatic TG lipase activities.2® Our data
indicated that a sucrose diet produces not only an increase in
the rates of TG secretion in TRLs (Fig 4), but also a decrease
in the clearance rate of TG-rich emulsion (Fig 3), reflecting the
clinical manifestations of postprandial hyperlipidemia.'® Su-
crose-fed rats orally loaded with 2 mL of olive oil also showed
closely similar changes in plasma TG concentration to those
observed in postprandial hyperlipidemia patients, whose
plasma TG typically increases and remains elevated from 6 to
12 hours after ingestion of a fatty meal.!® These findings agree
well with those of a clinical study in type 2 diabetes patients.?”

(A) Fasted

t,,, value (min)
3.0 —O— Normal 29 + 1

O
- —— Control 46+6#
£ —&—ATR 475
8 25
S~
D |
o i
- |
20" |
5 25 45 65 85
Time after Intrafat® Injection (min)
t,;» value (min)
(B) Non-fasted —O— Normal 32+3
3.0 ; —— Control 76 + 6 ##

('2 —A—ATR 49:8*
O
£
3 25
o
(o2}
o]
~l

2.0 -

5 25 45 65 85
Time after Intrafat® Injection (min)

Fig 3. Plasma decay curves after intravenous injection of triglyc-
eride emulsion (Intrafat) in sucrose-fed rats. Rats were maintained
for 2 weeks on a normal rat chow diet (Normal), sucrose-enriched
diet alone (Control), or with atorvastatin 30 mg/kg (ATR). Intrafat
was injected in the (A) fasted or (B) nonfasted (high plasma TG) state
at 1 hour after final drug administration. Results are expressed as the
mean = SEM for 7 animals. Elimination half-time (t,,,) was calcu-
lated by the linear least squares method. #P <.05 and ##P < .01 v
normal, and *P < .05 v control by Student’s t test.
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Fig 4. Effect of atorvastatin on rates of TG secretion in CM-rich
(d < 0.96 g/mL) and VLDL (d = 0.96 to 1.006 g/mL) fractions in
sucrose-fed rats after oral fat loading. Rats were maintained for 2
weeks on a normal chow or a sucrose-enriched diet. Lipoprotein-TG
secretion rates (SR) were measured in rats with or without oil load-
ing, and after oil loading in rats treated with or without atorvastatin
(ATR). Results are expressed as the mean + SEM for 7 to 16 animals.
*P < .05 and **P < .01 by Student'’s t test.

Moreover, in our preliminary study, bezafibrate also signifi-
cantly inhibited postprandial TG concentration after fat loading
(data not shown), similar with the previous study in diabetic
patients.?® Taken together, these data indicate that this animal
model using sucrose-fed rats may be useful in the investigation
of postprandial hypertriglyceridemia.

In the second set of experiments, we evaluated the hypotrig-
lyceridemic effects of atorvastatin in this postprandial hyper-
triglyceridemic animal model. It has been reported that a high
TG concentration in rats induced by a sucrose diet is abolished
by overnight fasting.?® In our study also, plasma TG concen-
tration was markedly decreased from 510 to 111 mg/dL by a
12-hour fast. However, a specific constitutional diathesis to
hypertriglyceridemia such as an increase in TG secretion and a
decrease in plasma TG clearance rate seems to be still main-
tained in this condition (Figs 3 and 4).

Our present studies showed that atorvastatin improved not
only fasting TG concentration but also the postprandial TG
concentration after oral fat loading (Fig 2). This results are
consistent with those obtained by Burnett et al, who showed for
the first time that atorvastatin improved postprandial lipopro-
tein metabolism in miniature pigs.'® Interestingly, the effect of
atorvastatin on postprandial hypertriglyceridemia appeared to
be arise via the same mechanism as that in lowering basal TG
concentration, since adjustment for the fasting plasma concen-
tration of TG (incremental TG-AUC) eliminated the significant
treatment effect in the postprandial state (Table 2). However,
this result contrasted with that of Burnett et al,'® who reported
a significant reduction in postprandial incremental TG-AUC.
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Compared with normolipidemic animals, hypertriglyceridemic
animals tend to have already increased TG secretion and also
various degrees of fasting TG concentration.?> Therefore, this
discrepancy may be accounted for by differences in hypertri-
glyceridemic state or sample size. Indeed, a study in normo-
lipidemic humans reported that atorvastatin improved in-
cremental TG-AUC,'” whereas a study with combined
hyperlipidemia showed that it lowered total TG-AUC only and
not incremental TG-AUC.3° However, it should be pointed out
that total and not incremental TRL level after fat loading is
considered a more important clinical parameter, because all li-
poproteins present in plasma may interact with the arterial wall.!>

In our study, clearance rate of exogenous TG emulsion was
also evaluated. Although a previous study reported the presence
of differences between “true” chylomicrons and artificial TG
emulsion such as Intrafat,?! it is generally assumed that lipid
emulsions can be utilized as a tracer of lipoprotein TG because
their rate constants for TG clearance are indistinguishable from
those for native CM particles.3!-32 Since atorvastatin did not
affect the clearance rate of TG emulsion in the fasted state (Fig
3A), it would not seem to act directly on key enzyme activities
related plasma TG metabolism, such as lipoprotein lipase and
hepatic lipase. This possibility is in accordance with results of
Alegret et al obtained in rabbits.33

On the other hand, our data indicated that atorvastatin in-
creased the clearance rate of TG emulsion in the nonfasted
state, namely, high TG conditions (Fig 3B). In this condition,
TG removal seems to be saturated since the t,,, time in sucrose-
control rats was prolonged over that in the fasting condition.
Given other findings that TRL particles seem to be hydrolyzed
by a common process,3* the increase in clearance rate therefore
seems to be a secondary effect related to decreased competition
for removal processes among endogenous TG. Considering that
the hypotriglyceridemic effect of atorvastatin was mainly
through the inhibition of hepatic VLDL-TG secretion in su-
crose-fed rats,?!3% it may be considered that decreased hepatic
TG secretion also enhances plasma TG clearance.

The present results also contrast with previous reports that
indicated that atorvastatin has no significant effect on intestinal
CM-TG secretion.!8-1° In our model, atorvastatin after oral fat
loading decreased not only the increased rate of TG secretion in
VLDL fraction, but also that in CM-rich fraction (Fig 4). Since
our preliminary study indicated that the CM-rich fraction iso-
lated by the ultracentrifugation contained not only CM parti-
cles, but also a part of hepatic large VLDL by the high-
performance liquid chromatography (HPLC) analysis (data not
shown), additional work needs to be done to show that these
TRLs are particles of intestinal origin or not. However, recently
reported data indicated that CM production may also be regu-
lated by intestinal cholesterol synthesis, and atorvastatin de-
creased apolipoprotein B,g secretion from transformed human
intestinal enterocyte (CaCo, cells) only under stimulatory con-
ditions but not under basal condition.3¢ Similarly, atorvastatin
significantly decreased TG secretion rates in CM-rich fraction
after fat loading but not that in basal condition in our study (Fig
4). Since atorvastatin,3” as well as other statins,3® tends to
distribute preferentially into the small intestine in addition to
accumulating in the liver, the possibility that they improve the
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increase in intestinal CM-TG secretion induced by a sucrose
diet could not be ruled out. Given our previous findings using
HepG2 cells that the inhibitory activity of statins on TG secre-
tion depends on the duration of their inhibition of cholesterol
synthesis,?® atorvastatin may be more effective than other
statins due to its longer half-life.40

A limitation of this animal model is the species characteristic
of rats. Metabolism of plasma cholesterol in rats is known to be
significantly different to that in species, such as humans, espe-
cially in that HDL particles in rats contain the major portion of
plasma cholesterol.#!42 Therefore, we cannot say whether our
results also extend to subjects with abnormalities in plasma
cholesterol metabolism in the postprandial state.

In summary, we used sucrose-fed rats to develop an animal
model of postprandial hypertriglyceridemia with increased TG
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secretion rate and depressed TG clearance. We also showed
that atorvastatin is able to decrease postprandial plasma TG
concentration. The clearance rate of exogenous TG emulsion
was increased only in the nonfasted state, namely, the high TG
condition, but not in the fasted state, indicating that atorvastatin
activates TG elimination by improving the saturation of me-
tabolism. Atorvastatin also lowered not only the rate of TG
secretion in VLDL fraction, but also that in CM-rich fraction
after oral fat loading. Taken together, these data suggest that
the decrease in postprandial plasma TG concentration by ator-
vastatin is most likely due to decreased secretory activity of
hepatic, intestinal or both TG. In contrast, whereas clearance of
TG was also enhanced by treatment, this was perhaps a sec-
ondary result owing to decreased plasma TG concentration
following suppression of TG supplementation into plasma.
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