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Exercise Plus n-3 Fatty Acids: Additive Effect on Postprandial Lipemia

Bryan K. Smith, Grace Y. Sun, Owen M. Donahue, and Tom R. Thomas

he purpose of this study was to examine changes in postprandial lipemia (PPL) in recreationally active males following

erobic exercise, omega-3 fatty acids (n-3FA) supplementation, and the combination of the two. PPL following a high-fat meal

as measured in 10 recreationally active males (25 �1.5 years) under each of the following conditions: no exercise and no n-3

A supplementation (control); exercise and no n-3FA supplementation (exercise); n-3FA supplementation and no exercise

n-3FA); and exercise and n-3 FA supplementation (combined). Blood was collected before the high-fat meal and at 2, 4, 6, and

hours after the meal to assess the PPL response. Supplementation consisted of 4.0 g of n-3FA per day for 5 weeks.

riglyceride (TG) peak response, the total area under the TG curve (TG-AUCT), and the incremental area under the TG curve

TG-AUCI) were used to define the PPL response. TG peak response was significantly reduced 38% by n-3FA supplementation

nd 50% by the combination of exercise and n-3FA supplementation. N-3FAs significantly reduced the TG-AUCT by 27% and

y 42% when combined with exercise. When compared with the exercise trial, the TG-AUCT during the combined trial was

ignificantly lower. Exercise, n-3FAs, and the combination significantly reduced the TG-AUCI by 40%, 42%, and 58%,

espectively. These results suggest that the combination of exercise and n-3FA supplementation reduce PPL to a greater

egree in recreationally active males when compared with the individual treatments.
2004 Elsevier Inc. All rights reserved.
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OSTPRANDIAL LIPEMIA (PPL) is the sustained and
elevated concentration of plasma triglycerides (TG) that

ccurs following a meal. Americans ingest approximately 33%
f their daily calories from fat1 and spend most of their day in
postprandial state. Elevated or exaggerated PPL is considered

o be a major risk factor for cardiovascular disease (CVD) and
as been observed in cardiac patients.2 Two strategies shown to
educe PPL are aerobic exercise and omega-3 fatty acid (n-
FA) supplementation.3-9

An acute bout of aerobic exercise has been shown to signif-
cantly reduce PPL3,6-9 and to significantly increase lipoprotein
ipase (LPL) activity.10,11 LPL is the enzyme responsible for
ydrolyzing TG contained in chylomicrons and very–low-den-
ity-lipoproteins (VLDL). An increase in LPL activity may
esult in an increased rate of clearance of TG from chylomi-
rons and VLDLs. The end result of this process would be the
eduction of plasma TG concentrations and a reduction in the
PL response. Increases in LPL activity following an acute
out of aerobic exercise have been associated with increased
ates of TG clearance12 and with reductions in PPL.6

Supplementation with n-3FA also can reduce PPL.4,5,13

icosapentaenioic acid (EPA, 20:5n-3) and docosahexaenoic
cid (DHA, 22:6n-3) are the 2 long chain n-3FA primarily
ound in fish oil. Dietary supplementation with n-3FA has
een shown to reduce PPL by decreasing hepatic TG secre-
ion (VLDL) and/or decreasing intestinal TG secretion (chy-
omicrons and VLDL)5,13-15 and by increasing LPL activity,
hich accelerates chylomicron TG clearance.16

Because both aerobic exercise and n-3FA supplementation
an reduce PPL, it is possible that when combined they may
ave an additive effect on PPL. We have recently reported that
hen these 2 treatments were administered in combination,

hey produced no significant reductions in PPL.17 Thus, when
ombined, either through a direct or an indirect mechanism, the
ndividual effects of aerobic exercise and n-3FA supplementa-
ion on PPL appear to be negated. However, this finding oc-
urred in sedentary subjects and therefore, it is necessary to
etermine if this same result occurs in a group of subjects who
xercise on a regular basis. If this interference occurs in indi-

iduals who exercise regularly, then these individuals would be

etabolism, Vol 53, No 10 (October), 2004: pp 1365-1371
osing the beneficial effects of each treatment, which could
ave important health implications.
On the other hand, if there is no interference between the 2

reatments or if they have an additive effect on PPL, then this
ombination may have the potential to reduce the CVD risk that
s associated with prolonged or exaggerated PPL. If the com-
ined treatments reduce PPL, this would offer individuals an
lternative to a pharmaceutical treatment, would require little if
ny medical supervision, and would be relatively inexpensive.
n addition, individuals would gain all of the other health
enefits that are associated with regular physical exercise and
-3FA supplementation instead of experiencing any of the
otential side effects that are normally associated with phar-
aceutical treatments.
The purpose of this study was to examine changes in PPL in

ecreationally active males following aerobic exercise, n-3FA
upplementation, and the combination of the two. A secondary
urpose of this study was to determine if changes in LPL
ctivity were associated with the changes in PPL.

MATERIALS AND METHODS

ubjects

A total of 10 recreationally active male subjects participated in this
tudy. Subject characteristics are shown in Table 1. Recreationally
ctive was defined as no more than 5 hours of aerobic activity per week.
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1366 SMITH ET AL
rior to the initial screening, each subject was informed of the risks
ssociated with this study and signed a consent form that had been
pproved by the University of Missouri Health Sciences Institutional
eview Board.
Each subject completed a health questionnaire, a bleeding disorder

uestionnaire, a physical activity questionnaire, a daily supplement
uestionnaire, and a 1-day dietary record. Any subject having more
han 1 major CVD risk factor (ie, known heart disease, high blood
ressure, diabetes, etc), disease symptom,18 bleeding disorder, or if
urrently taking n-3FA supplements was not allowed to participate. A
-day dietary record was completed by each subject prior to supple-
entation and during the fourth week of supplementation. The 3-day

ietary records were analyzed using the Food Processor IV software 7.9
ESHA Research, Salem, OR) in order to characterize the diets of the
articipants and to track any changes in dietary habits during the
xperimental period.

Each subject completed a V̇O2max treadmill test prior to his first trial
n order to characterize the subjects and to determine the appropriate
xercise intensity during two 60-minute exercise sessions. The protocol
hat was used for the V̇O2max test has been used in multiple studies by
ur group.6,9,17

Body composition was estimated from the sum of 3 skinfold mea-

Table 1. Subject Characteristics

Age (yr) 25.0 � 1.5
Weight (kg) 76.6 � 2.2
%BF (skinfolds) 9.8 � 1.0
WHR 0.80 � 0.01
BMI (kg/m2) 23.2 � 0.5
V̇O2max (L/min) 4.1 � 0.2
V̇O2max (mL/kg/min) 53.1 � 1.7
HRmax (bpm) 196.0 � 2.0
RERmax 1.16 � 0.03

NOTE. Values are means � SE. Abbreviations: BF, body fat, WHR,
aist-to-hip ratio; BMI, body mass index; V̇O2max, maximal oxygen

onsumption; HR, heart rate; RER, respiratory exchange ratio.

Fig 1. Timelines. (A) Study timeline. (B) PPL trial timeline. N-3FA, o

ompleted a 1-hour treadmill run at 60% of V̇O2max, 12 hours before t
andomized.
urements (the abdomen, the chest, and the thigh). These measurements
ere used to estimate body density and percent body fat.19

In order to reduce intrasubject variability, each subject completed a
4-hour dietary record during the day immediately prior to the first
rial. Each subject was required to repeat this diet during the 24 hours
rior to each additional trial.

xperimental Design

The experimental design was a repeated measures crossover design.
timeline of the study is shown in Fig 1 and consisted of 2 measure-
ents of fasting LPL activity and 4 postprandial trials. Fasting LPL

ctivity was measured once at baseline and once after at least 3 weeks
f n-3FA supplementation. The 4 postprandial trials consisted of the
ollowing: no exercise and no n-3 FA supplementation (control); ex-
rcise and no n-3FA supplementation (exercise); n-3FA supplementa-
ion and no exercise (n-3FA); and exercise and n-3 FA supplementation
combined).

The order of the presupplementation fasting LPL activity measure-
ents and the 2 postprandial trials were randomized. Upon completion

f the presupplementation testing, the subjects began 5 weeks of n-3FA
upplementation (4 g n-3FA/d). Following supplementation, the order
f the fasting postsupplementation LPL activity measurements and the
postprandial trials also were randomized. Postsupplementation test-

ng began after the third week of n-3FA supplementation and ended
fter the fifth week of supplementation.

During each trial, subjects ingested a high-fat shake following a
2-hour overnight fast. Blood samples were collected prior to the
xercise sessions, prior to the meal, and at 2, 4, 6, and 8 hours after the
eal. A heparin injection was given immediately following the 8-hour

lood collection in order to measure postprandial LPL activity (Fig 1).
ach subject refrained from exercising for the 2 days prior to each trial.
A 60-minute aerobic exercise session was included in the 2 exercise

rials. Each subject reported to the lab 13 hours prior to the high-fat
hake to complete this aerobic exercise session. This session consisted
f jogging on the treadmill at 60% of their previously determined

˙ O2max. Metabolic data was collected during each exercise session
nd was used to monitor the intensity and to calculate the energy

-3 fatty acid; LPL, lipoprotein lipase. aFor exercise trials, each subject

h-fat meal. Note: the order of trials 1 to 2 as well as trials 3 to 4 was
mega

he hig
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1367EXERCISE, n-3 FATTY ACIDS, AND PPL
xpenditure of the exercise session. Following the exercise session,
ach subject fasted until they reported to the lab the next morning.

igh-Fat Meal

The test meal consisted of a high-fat shake. The shake was made
rom a combination of heavy whipping cream and specialty ice cream.
he meal contained 1.3 g fat, 0.06 g protein, and 0.3 g of carbohydrate
er kilogram of body weight. The average meal contained 1,007 kcal,
f which 99.6 g or 896 kcal were from fat. The macronutrient compo-
ition of the shake was 88% fat, 1.8% protein, and 10.2% carbohydrate
f total energy. This high-fat shake has been used in multiple studies
rom our group.6,9,17,20

-3FA Supplementation

Following the completion of the second trial, each subject began 5
eeks of n-3FA supplementation (Fig 1). Each subject ingested 8 soft
el capsules (Super EPA-500, Bronson Pharmaceutical, St Louis, MO)
ontaining 300 mg of EPA and 200 mg of DHA (500 mg n-3FA/
apsule) for a total of 4 g of n-3FA per day. Each subject was instructed
o take 2 capsules with each meal and 2 before bed. Weekly pill counts
ere used to track each subject’s compliance in taking the supplements.
ompliance also was checked by completing plasma free fatty acid

FFA) analysis on fasting plasma samples obtained pre- and post-
upplementation to determine if EPA and DHA levels increased fol-
owing the supplementation.

lood Collection and Preparation

All blood samples were collected via a butterfly needle inserted into
n antecubital vein. All nonheparinized blood samples were collected
nto 10 mL tubes containing EDTA. Heparinized blood was collected
nto 10 mL heparin tubes. All samples were immediately separated by
entrifugation at 4°C for 15 minutes at 2,000g in a Marathon 22100R
entrifuge (Fisher Scientific, Pittsburgh, PA). The separated plasma
as transferred to cryogenic vials and stored at �70°C for later

nalysis.

lasma TG Analysis

Plasma TG was measured enzymatically using a diagnostic kit
Infinity TG Reagent; Sigma Diagnostics, St Louis, MO). Plasma TG
oncentration was measured prior to and at 2, 4, 6, and 8 hours
ollowing the high-fat meal. The interassay coefficient of variation was
.4%.
The PPL response was defined as the total area under the TG curve

TG-AUCT), the incremental TG-AUC (TG-AUCI), and the TG peak
esponse. The TG-AUCT was calculated using the trapezoidal method
s previously described.21 The TG-AUCI also was calculated using the
rapezoidal method, but the baseline TG values were subtracted from
ach TG value before completing the calculations. The TG peak re-
ponse was defined as the difference between the largest increase in
lasma TG concentration minus the 0 hour plasma TG value.

PL Activity Analysis

LPL activity and hepatic lipase (HL) activity were measured as
reviously described.22 Briefly, heparinized plasma (30 �L) was incu-
ated with a [14C] triolein emulsion at 37°C for 1 hour. Total lipase
ctivity was measured by the liberation of labeled [14C] oleic acid from
he labeled triolein. HL activity was measured by inhibiting LPL
ctivity with a 1.0 mol/L NaCl solution. LPL activity was calculated by
aking the difference between the total activity and the HL activity.
ctivity levels were measured via a scintillation counter (Beckman
S5800, Fullerton, CA) and reported as micromole free fatty acids/mL
lasma/h. The interassay coefficient of variation was 2.2% for total

ipase activity and 17.8% for HL activity. T
A Analysis

Plasma FA profiles of the TG and phospholipid (PL) subfractions
ere analyzed as previously described.23 Briefly, lipids were extracted

rom the plasma, and the TG and PL subfractions were separated by
igh-performance thin-layer chromatography (HPTLC). Lipids were
xtracted from the HPTLC plate and converted to FA methyl esters.
he FA methyl esters were analyzed by a Hewlett Packard Gas Chro-
atograph (Model 8590A; Andover, MA) with an attached Hewlett
ackard Integrator (Model 3392A). The interassay coefficient of vari-
tion for this assay was 7.6%.

tatistical Analysis

Plasma TG concentrations were analyzed using a 2-way analysis of
ariance (ANOVA) (time � trial) with repeated measures on time and
rial. The TG-AUCT, TG-AUCI, and TG peak response were analyzed
sing 1-way ANOVAs with repeated measures to detect differences
mong the 4 postprandial trials. LPL activity and HL activity were
nalyzed using a 1-way ANOVA with repeated measures to detect
ifferences among the 6 measurements (2 fasting and 4 postprandial).
ignificant F ratios (P � .05) were followed up with Bonferroni t tests

o identify differences between pairs of trials. All values are reported as
eans � SE.

RESULTS

Comparisons between the pre- and postsupplementation
-day dietary records indicated no significant changes in daily
aloric intake in the subjects’ diets over the course of the study
Table 2). There were no significant differences between the
elative intensity (60.7% � 0.5% v 60.6% � 0.4% V̇O2max),
he respiratory exchange ratio (0.92 � 0.01 v 0.90 � 0.01) or
nergy expenditure (734 � 25 v 733 � 27 kcal) during the pre-
nd postsupplementation exercise sessions, respectively.

Pill counts and the increases in n-3FA plasma concentrations
uggest that subjects were following the supplementation pro-
ocol. On average, each subject ingested their supplements 96%

2% of the time. Changes (pre- and postsupplementation) in
he fatty acid profiles of the plasma PLs and plasma TG
ractions are shown in Table 3. Prior to supplementation, the
ercentage of EPA and DHA in the plasma PLs and TG
ractions was 2.5% (of total FA). Following supplementation,
his percentage had increased to 10.1%.

Plasma TG concentrations for each postprandial trial are
hown in Fig 2. N-3FA supplementation did not significantly
ower fasting (0 hour) TG concentrations. At 2 and 4 hours, the

Table 2. Three-Day Dietary Record Data

Presupplementation Postsupplementation

Total kcal/d 3,077 � 338 2,760 � 342
Carbohydrate (%) 50.8 � 2.0 52.6 � 2.7
Protein (%) 18.2 � 2.4 17.0 � 2.1
Fat (%) 29.9 � 2.5 28.5 � 2.0
Saturated fat (%) 10.0 � 1.0 9.7 � 0.8
Monounsaturated fat (%) 5.7 � 1.0 4.7 � 1.1
Polyunsaturated fat (%) 2.7 � 0.4 2.1 � 0.4
Other/missing (%) 11.6 � 2.1 12.0 � 2.1

NOTE. Values are means � SE. There were no significant differ-
nces between pre- and postsupplementation for any of the dietary
easurements (P � .05).
G concentrations during both the n-3FA trial and the com-
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1368 SMITH ET AL
ined trial were significantly lower than the control trial, and
he combined trial was significantly lower than the exercise
rial. At 6 hours, the TG concentrations during the exercise, the
-3FA, and the combined trials were all significantly lower than
he control trial. By 8 hours, there were no significant differ-
nces among the 4 trials.

The TG peak response data is shown in Fig 3A. When
ompared with the control trial, the TG peak response was
ignificantly lower for the n-3FA trial and the combined trial,
ut was not significantly different from the exercise trial. There
ere no significant differences among the exercise, the n-3FA,

nd the combined trials.
The TG-AUCT data is shown in Fig 3B. When compared

ith the control trial, the TG-AUCT for the n-3FA trial and the
ombined trial were significantly lower. When compared with
he exercise trial, the TG-AUCT for the combined trial was
ignificantly lower.

The TG-AUCI data is shown in Fig 3C. When compared
ith the control trial, the TG-AUCI for the exercise, the n-3FA,

nd the combined trials all were significantly lower. There were
o significant differences among the exercise, the n-3FA, and
he combined trials.

LPL activity is reported in Table 4. There was a significant
ncrease in fasting LPL activity when comparing pre- and
ostsupplementation values. Presupplementation fasting LPL
ctivity was significantly lower than the 4 PPL trials. Post-
upplementation fasting LPL activity was significantly lower
han the exercise, the n-3FA, and the combined PPL trials, but
as not significantly different from the control PPL trial. There
ere no significant differences among the 4 PPL trials. There
ere no significant differences in HL activity among any of the

rials (Table 4).

DISCUSSION

The main finding of this study is that in recreationally active

Table 3. Percentages of Fatty Acids in Plasma pre and

Postsupplementation

Fatty
Acid

Phospholipid Triglyceride

Pre Post Pre Post

12:0 ND ND 1.03 � 0.91 1.03 � 0.53
14:0 1.04 � 0.12 0.79 � 0.09 4.85 � 0.86 5.74 � 1.01
14:1 ND ND 0.37 � 0.12 0.44 � 0.17
15:0 ND ND 0.53 � 0.10 0.54 � 0.14
16:0 43.38 � 0.50 44.08 � 0.54 33.51 � 0.93 33.34 � 1.18
16:1 0.90 � 0.10 0.56 � 0.08* 4.43 � 0.39 3.89 � 0.42
18:0 12.43 � 0.56 13.30 � 0.26 3.09 � 0.34 3.98 � 0.25
18:1 11.20 � 0.27 10.47 � 0.29 33.51 � 0.78 29.62 � 1.16*
18:2 20.41 � 0.91 17.37 � 0.54* 16.08 � 0.88 16.54 � 1.25
18:3 n-6 0.06 � 0.03 0.03 � 0.02 0.68 � 0.05 0.76 � 0.10
18:3 n-3 0.21 � 0.06 0.15 � 0.04 0.60 � 0.04 0.43 � 0.06*
20:3 1.76 � 0.12 1.04 � 0.04* 0.07 � 0.04 0.03 � 0.02
20:4 6.71 � 0.45 5.65 � 0.42 0.70 � 0.04 0.77 � 0.13
20:5 0.78 � 0.13 3.74 � 0.25* 0.45 � 0.17 1.72 � 0.22*
22:6 1.14 � 0.16 2.84 � 0.24* 0.11 � 0.04 1.18 � 0.16*

NOTE. Values are means � SE.
Abbreviation: ND, not detectable.
*Significantly different from pre value at P � .05.
ales, aerobic exercise, n-3FA supplementation, and the com- .
ination of the 2 significantly reduced the PPL response fol-
owing a high-fat meal. A secondary finding of this study is that
-3FA supplementation increased fasting LPL activity in this
opulation.
Compliance to the supplementation protocol was high as

ndicated by pill counts and the increase in plasma levels of
PA and DHA. The increases in plasma EPA and DHA were
omparable to plasma changes reported by others.24-26 Thus
roviding further evidence that the subjects followed the sup-
lementation protocol.
The reduction in TG-AUCI following exercise was similar in
agnitude to previously reported reductions determined under

imilar experimental conditions.6,9 The reduction in the TG
eak response following exercise was similar to the reduction
n the maximal TG response reported after a 90-minute bout of
alking at 60% of V̇O2max.7 Following the exercise only trial,

he reduction in TG-AUCT was less than previously re-
orted.7,8,27 Although the magnitude of the reduction in PPL in
he current study may differ from previous studies, the current
esults do show that exercise is very effective at lowering the
PL response following a high-fat meal.
Observed reductions in TG-AUCT, TG-ACUI, and TG peak

esponse following n-3FA supplementation were similar to
revious reports.5,13,28 There is abundant evidence indicating
hat the reduction in PPL following n-3FA supplementation is
ue to a decrease in chylomicron5,13 and VLDL-TG13-15 syn-
hesis/secretion. On the other hand, there is limited evidence
upporting the hypothesis that the reduction in PPL following
-3FA supplementation is due to an increased rate of TG
learance associated with increased endogenous (measured in
onheparinized plasma) LPL activity.16,29 In both studies, it
as concluded that this increase in endogenous LPL activity

ould lead to an increased lipolytic rate, which would help
xplain the TG lowering effects of n-3FA supplementation.

Others have reported increased LPL activity in nonfasting
ostheparin plasma following supplementation30 and following

Fig 2. TG concentrations over time. Means at same time points

ith different letters are significantly different from each other (P <

05). TG, triglyceride.
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1369EXERCISE, n-3 FATTY ACIDS, AND PPL
eals enriched in n-3FAs.31 Khan et al30 reported an increase
n postprandial postheparin LPL activity along with reductions
n the PPL response, therefore supporting the idea that n-3FA
upplementation may have the ability to increase TG clearance.
lthough TG clearance was not directly measured in the cur-

ent study, the increase in fasting LPL activity combined with
he reduction in PPL suggests that there could have been an
ncreased rate of clearance following n-3FA supplementation.
n the other hand, because chylomicron and VLDL-TG con-

entrations were not measured, it cannot be ruled out that a
ecrease in secretion/synthesis may have been totally respon-
ible for the reductions in PPL. A more logical conclusion
ould be that both a decrease in chylomicron and VLDL-TG

ecretion/synthesis along with an increased clearance rate was
esponsible for the PPL reductions following n-3FA supple-
entation.
Only 1 other study has examined the PPL response to the

ombination of aerobic exercise and n-3FA supplementation.
homas et al17 examined this relationship in sedentary males
sing a similar experimental design. In sedentary males, the
ombined treatments negated the benefits of the individual
reatments on the PPL response, which is contradictory to the
urrent findings. The significance of this finding is that active
ndividuals, unlike sedentary, are not at risk of losing the PPL
educing benefits of the individual treatments. These results
uggest that active individuals may actually experience a
reater PPL reducing benefit from the combined treatments
han from the individual treatments.

Based upon the current results, recreationally trained males
espond differently than sedentary males. The fact that the
ombined treatments result in no reduction in PPL in sedentary
ales presents a dilemma when making recommendations to

his population. These results would indicate that if sedentary
ales become trained they would benefit from the combination

f exercise and n-3FA supplementation. What is not known is
ow long these individuals must train before they too will
xperience the beneficial effects of the combined treatments.

arner et al32 examined the combined effects of 12 weeks of

Table 4. Lipase Activity by Trial

Trial LPL Hepatic Lipase

Fasting, presupp 7.4 � 0.9a 3.6 � 0.4
Fasting, postsupp 9.7 � 0.7b 3.9 � 0.4
PPL, control 11.1 � 0.9b,c 3.5 � 0.4
PPL, exercise 12.7 � 0.6c 3.3 � 0.4
PPL, n-3FA 11.6 � 0.6c 3.5 � 0.5
PPL, combination 12.6 � 0.7c 4.0 � 0.5

NOTE. Values are mean � SE (N � 9). Means in the same column
ith different letters are significantly different from each other at
� .05. LPL was significantly lower during the fasting, presupp trial
hen compared with the fasting, postsupp and the 4 PPL trials.
asting, postsupp LPL was not significantly different from the PPL,
ontrol trial. There were no significant differences in LPL among the
PPL trials. There were no significant differences in hepatic lipase

mong the 6 trials. Units are micromoles free fatty acids/mL
lasma/h.
Abbreviations: LPL, lipoprotein lipase; supp, supplementation; PPL,
ostprandial lipemia; n-3FA, omega-3 fatty acids.
Fig 3. Postprandial responses. (A) TG peak response; (B) TG-

UCT; (C) TG-AUCI. Means with different letters are significantly
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1370 SMITH ET AL
erobic exercise training and n-3FA supplementation on lipids
n sedentary hyperlipidemic men and women. After 4 weeks of
-3FA supplementation and aerobic exercise, plasma TG was
ignificantly lower than baseline and was still significantly
ower than baseline at 12 weeks. Those results would indicate
hat beneficial effects of the combined treatments occur quite
uickly, less than 4 weeks, in sedentary men and women.
The current results suggest that the combination of the ex-

rcise and n-3FA supplementation may have an additive effect
n reducing PPL (Fig 3). This additive effect is evident when
xamining the statistical results of the TG-AUCT calculations.
here was an 18% reduction during the exercise trial and a 27%

eduction during the n-3FA trial. The sum of the reductions of
he 2 individual treatments is 45%, which is similar to the 42%
eduction that was observed during the exercise and n-3FA
rial. The most likely explanation for this additive effect is the
ndependent effects of exercise and n-3FA supplementation on
PL reduction. Results from previous studies suggest that ex-
rcise increases LPL activity,6,10 while N-3FA supplementation
educes TG synthesis5,13-15 and possibly increases LPL activ-
ty.16,29 Each of these changes would reduce PPL individually,
ut when combined, PPL could be reduced by several different
echanisms, thus resulting in an additive effect on attenuating

he PPL response.
The results of this study represent only the short-term effects

f the combination of exercise and n-3FA supplementation on
PL in a very specific population, recreationally trained males.
lthough these results are interesting, there are several addi-

ional questions that remain unanswered. What are the long-
erm effects of exercise and n-3FA supplementation on PPL,

nd maybe more importantly, what effect does this combination a
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ave on the prevention of CVD? How would different popu-
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uestions have yet to be examined, but results of an earlier
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At this point in time, it is difficult to say what effect this
ombination would have on the prevention of CVD. Because
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r delay CVD, it could be hypothesized that the combined
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uestion could only be answered by conducting long-term
andomized trials. Current evidence would suggest that the only
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In conclusion, acute aerobic exercise or n-3FA supplemen-

ation significantly reduces TG-AUC and TG peak response
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nd n-3FA supplementation reduce PPL to a greater degree
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