ACUTE EFFECT OF A SINGLE HIGH-FAT MEAL ON
FOREARM BLOOD FLOW, BLOOD PRESSURE AND

HEART RATE IN HEALTHY MALE ASIANS AND
CAUCASIANS: A PILOT STUDY

Chumijit Bui?, Jerrold Petrofsky?, Lee Berk'?3, David Shavlik*, Wilton Remigio?
and Susanne Montgomery?

'Department of Health Promotion and Education, School of Public Health;

’Department of Physical Therapy, School of Allied Health Professions; *Department

of Pathology and Human Anatomy, School of Medicine; “Department of

Epidemiology and Biostatistics, School of Public Health, Loma Linda University,

Loma Linda, CA, USA

Abstract. Research has shown that ingestion of a single high-fat (HF) meal causes
postprandial lipemia and produces a reduced brachial artery blood flow response
to vascular occlusion in Caucasians. However, the forearm BF response to occlu-
sion in Caucasian and Asian populations after a single HF meal has not been com-
pared. Eleven healthy male Asians, mean age 26.4 (£4.2) years, height 174.2 (+7.4)
cm, and weight 73.8 (+5.7) kg and eight Caucasians, mean age 26.8 (+4.6) years,
height 182.9 (£5.9) cm, and weight 82.8 (+4.8) kg were studied. A randomized
cross-over study design was used with a HF (50.1 g total fat) or low-fat (LF) (5.1 g
total fat) test meal 1 week apart. Forearm blood flow was measured over a 2-
minute period following a 4-minute occlusion (FBFO) at 2 and 4 hours following
ingestion of a test meal. This study found that FBFO was significantly attenuated
in Asians (19.3%; p=0.09) compared to Caucasians after the ingestion of a HF meal.
When comparing LF vs HF meals in Asians, the FBFO were 336.9 ml/100 ml tissue/
minute and 240.8 mI/100 ml tissue/minute, respectively (p=0.02), whereas in Cauca-
sians, the FBFO were 344.8 ml/100 ml tissue/minute and 287.4 ml/100 ml tissue/
minute, respectively. It appears Asians have a more sensitive response to a single
HF meal which may be explained, in part, by genotypic variation. These findings
suggest that a single HF meal may contribute to the detrimental effects on vascular
health in Asian males and raises speculation regarding the cumulative impact of a
chronic HF diet in this population.
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INTRODUCTION

Obesity exponentially increases the
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risk for the development of cardiovascu-
lar disease (CVD), one of the leading con-
tributors to morbidity and mortality
worldwide (Wyatt el al, 2006). The preva-
lence of people who are either overweight
or obese is exceeding 60% among Ameri-
can adults and is expected to reach 75%
within 10 years (Wyatt el al, 2006; Zheng
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and Berthoud, 2007). Obesity associated
diseases in non-Western countries are
known to be related to the adoption of a
more urbanized lifestyle in which higher
dietary fat consumption is common (Chew
etal, 1988; Huang et al, 1996; Jee et al, 1998;
Kagawa et al, 2002; Khoo et al, 2003).

The long-term effect of a chronic HF
diet on endothelial dysfunction is well
described (Raitakari et al, 2000; Poppitt,
2005). However, several studies have es-
tablished that even the ingestion of a single
high-fat (HF) meal, (50% or more total en-
ergy from fat), elevates serum lipids in
healthy subjects within 2-4 hours (Vogel
et al, 1997; Bae et al, 2003; Plotnick et al,
2003) and results in impairment of endo-
thelial function (Mogel et al, 1997; Bae et al,
2003; Plotnick et al, 2003; Jackson et al,
2007). One of the key events in the genesis
of CVD is the transient postprandial
hypertriglyceridemia (HTG) observed af-
ter fat-rich food ingestion. Nappo et al
(2002) investigated inflammatory markers
after healthy subjects ingested a HF meal.
They verified significant elevations in se-
rum triglycerides (TG) as well as cytokines
such as TNF-a, IL-6, monocyte chemo-
attractant protein and an increase in the
expression of adhesion molecules (ICAM-
1, VCAM-1) which normally are absent in
the endothelium of the vascular wall. Tsali
et al (2004) noted postprandial HTG in-
duced 8-epi-glutathione prostaglandin F,
(oxidative modification product from
arachidonic acid) while decreasing glu-
tathione peroxidase (endogenous antioxi-
dants) after healthy subjects ingested a HF
meal. Bae et al (2001) showed that HTG
after ingestion of a HF meal significantly
stimulated leukocytes to produce super-
oxide anion radicals, which in turn results
in significantly decreased endothelial
function. Superoxide anion radicals reduce
production of endothelium-derived nitric

Vol 41 No.2 March 2010

oxide (NO) causing cell membrane injury,
and induce low-density lipoprotein (LDL)
oxidation, which has cytotoxic effects on
vascular endothelial cells.

There is evidence to support that even
2 hours after a single HF meal, endothe-
lial function is impaired as assessed by
vascular occlusion (Vogel et al, 1997; Bae
et al, 2003; Plotnick et al, 2003; Tsai et al,
2004). These studies used ultrasonography
to measure brachial artery dilation and
found that elevated serum TG levels after
ingestion of a HF meal were inversely re-
lated to brachial artery dilation in response
to vascular occlusion and this effect was
sustained for up to 4 hours. However,
most of these studies were conducted on
healthy Caucasians; few on Asians and
none using the same meal to directly com-
pare the response of Asians to Caucasians.

The question that arises is whether
these patterns are comparable across dif-
ferent race/ethnicities. For instance, there
is evidence that immigrant Asians accli-
matized to more energy-dense diets have
an increased prevalence of obesity, CVD,
and diabetes mellitus (DM) when com-
pared to their native counterparts. Filipino
women living in California, when com-
pared with Californian Caucasian women,
have a six-fold risk of DM and a nearly
4-fold risk of developing hypertension,
hyperlipidemia, and insulin resistance,
hallmarks of the metabolic syndrome
(Araneta et al, 2002). Dhawan et al (1994)
and Whincup et al (2005) showed that
South Asian subjects who live in the West
had higher levels of fasting insulin, fast-
ing glucose, impaired fasting glucose, and
prevalence of DM compared to Caucasians
or Asians living in Asia. The increasing
problem of obesity and metabolic syn-
drome among Asians may be com-
pounded by the presence of a differenti-
ated, thrifty genotype which heightens
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Table 1
Demographics of the subjects?.

Total (n=19) Caucasians (n=8)  Asians (n=11) p-value® (95%Cl)
Age (yrs) 26.6+4.3 26.7£4.2 26.4+4.2 0.89 (-4.68, 4.0)
BMI (kg/m?) 24.5+1.6 24.8+£1.5 24.3£1.5 0.57 (-2.1,1.2)
% Body fat 19.1+4.9 18.7+4.1 19.3+5.3 0.83 (-4.5,5.5)

aValue were presented as mean+SD
bValue were compared Caucasians vs Asians

their susceptibility to vascular diseases in
relation to increased body fat (Kagawa et
al, 2002). There are many studies that sug-
gest thrifty single nucleotide polymor-
phism (SNP) genes are involved in the
individual’s sensitivity to developing CVD
and DM. These genes may contribute to
regulating lipids, energy metabolism and
fat storage, which may be different de-
pending on ethnicity (Kadowaki et al, 2002;
Kagawa et al, 2002; Nakanishi et al, 2004;
Tai et al, 2004; Radhacet al, 2006). Although
fat is the most efficient way of storing en-
ergy, it can reduce overall health in afflu-
ent environments in which diets are abun-
dant in saturated fat, low fiber, and highly
refined carbohydrate foods (Zimmet and
Thomas, 2003).

There have been no reports published
comparing how Asians vs Caucasians
would respond to the same HF meal. Fur-
thermore, studies of blood flow response
associated with occlusion have been ac-
complished using ultrasound to assess the
diameter of the brachial artery. The limi-
tation with this method is changes in bra-
chial artery diameter are due to shear
stress in the large arteries causing delay
in flow, and not the response of the local
vascular bed to anoxia (Vogel et al, 1997;
Bae et al, 2003; Plotnick et al, 2003; Pyke
and Tschakovsky, 2005; Murphy et al, 2007,
Wu et al, 2007). A recent study (Wu et al,
2007) showed these changes in brachial
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artery diameter are caused by activation
of transient receptor potential vanilloid-4
(TRPV4) channels mediated through an
arachidonic acid intermediate. Brachial
artery diameter does not directly reflect
microvascular function and, as the angle
of the ultrasound probe often varies dur-
ing testing, there is uncertainty about the
accuracy of this technique (Pyke and
Tschakovsky, 2005). Therefore, the pur-
pose of this study was to compare the ef-
fect of a HF vs LF meal in Asian vs Cauca-
sian men on microvascular function as as-
sessed by forearm blood flow response to
a 4-minute period of vascular occlusion
(FBFO) using a more direct measure of
endothelial function, volume plethysmo-
graphy (Whitney, 1953).

MATERIALS AND METHODS

Subjects

Healthy subjects were recruited and
assigned to groups according to self re-
ported ethnic identification. The demo-
graphics were not significantly different
between the Asian and Caucasian groups
(Table 1). The Asian subjects were Thali,
Vietnamese, Chinese, Japanese, Indone-
sian, and Filipino. The inclusion criteria
included being a healthy male Asian or
Caucasian, abody mass index (BMI) of 18.5-
24.9 kg/m?, <25% body fat, non-smoker,
and low alcohol consumption (<3 drinks
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per week). Exclusion criteria included a
family history of premature coronary ar-
tery disease, high blood pressure (=140/90
mmHg), known DM, and currently taking
any prescription medications.

All protocols and procedures of this
pilot study were approved by the Institu-
tional Review Board of Loma Linda Uni-
versity and all subjects signed a statement
of informed consent.

Test meals

Isocaloric LF and HF meals (726 kcal)
were given to the subjects at the study site
in the morning after an overnight fast. The
HF meal (50.1 g fat, 14 g saturated fat, 443
mg cholesterol, 22.3 g protein, 43.8 g car-
bohydrates) consisted of two eggs, hash
browns with cheddar cheese, dry toast,
margarine, and tomato ketchup. The iso-
caloric LF meal (5.1 g fat, 1 g saturated fat,
0 mg cholesterol, 31.3 g protein, 135.8 g
carbohydrates) consisted of buttermilk
pancakes, cherry topping, egg substitute,
tomato ketchup, and commercial fruit
juice. To assure consistency across subjects,
meals were ordered from the same com-
mercial restaurant.

Forearm blood flow

Relative volume changes in forearm
blood flow were measured by automatic
venous occlusion strain gauge plethys-
mography (EC6, D.E. Hokanson, Bellevue,
WA\). Data were transduced by a data ac-
quisition system (MP150, BIOPAC Sys-
tems, Goleta, CA) and the resulting slopes
digitalized at a rate of 2,000 samples per
second with a 24 bit analog to digital con-
verter using AcqKnowledge version 3.9.1
(BIOPAC Systems, Goleta, CA). An arte-
rial occlusion cuff was placed around the
wrist and the upper arm. The Whitney
strain gauge was placed on the widest part
of the proximal forearm. Thirty seconds
prior to flow measurement, the wrist
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Fig 1-Blood flow at rest and after 4-minutes of
vascular occlusion. This was recorded
every 12 seconds for 2 minutes follow-
ing the release of the arterial occlusion
cuff on the brachial artery. Peak blood
flow after occlusion was measured at 3
seconds post-occlusion. Blood flow is ex-
pressed in ml/100 ml forearm tissue/
minute.

occlusion cuff was inflated to 200 mmHg
to exclude hand blood flow. The upper
arm cuff was inflated to a sub-systolic
pressure (50 mmHg) for 5 seconds and
deflated for 7 seconds to intermittently
occlude the venous circulation. Baseline
values were obtained during the first two
minutes. The upper arm cuff was then in-
flated and clamped to a pressure of 200
mmHg for 4 minutes. Post-occlusion mea-
surements were obtained for 2 minutes
after deflation. Data from atypical forearm
blood flow trace are shown in Fig 1.

Blood pressure and heart rate
Continuous radial arterial blood
pressure (BP) and heart rates (HR) were
measured using a non-invasive device
(Fusion TM, BIOPAC Systems, Goleta, CA).
The Fusion unit uses a sensor strapped to
the wrist over the anterior distal radius.
Appropriate calibration procedures
were used for each subject. Radial BP
was measured continuously in 15 second
cycles, and digitalized on line at a rate of
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2,000 samples per second with a 24 bit ana-
logue to digital convertor using an MP150
(BIOPAC Systems, Goleta, CA) and
graphed on AcgKnowledge version 3.9.1
by BIOPAC.

Procedures

Subijects fasted 12 hours prior to par-
ticipating in the study. The order of HF/
LF breakfast meals was randomly as-
signed and separated with a one week
wash out period. Subjects were asked to
abstain from dietary supplements for 1
week prior to starting the study and avoid
engaging in physical exercise 48 hours
prior to the experimental meal. Measure-
ments were taken over a 4-day period, 2
days for obtaining baseline data (no test
meal) and 2 days during the experiment
(test meals). Baseline measurement reli-
ability was established using the data from
the two days (no test meal) prior to the
experiment day. Prior to the measure-
ments, subjects lay comfortably on a plinth
in a thermally neutral room for 20 minutes
(23.8°C). Before ingestion of the test break-
fast meal, resting FBFO, HR and BP were
measured to establish an average baseline.
Measurements of FBFO, HR and BP were
taken at 2-hours and 4-hours postprandial.
Subjects were allowed to sit or walk slowly,
and only consumption of water was al-
lowed during the assessment period.

Statistical and data analysis

Because this was a pilot study, there
was not enough information regarding
variances to calculate sample size for com-
paring blood flow between the two ethnic
groups. As an alternative, the sample size
was determined using range of means and
standard deviations of blood flow after
consuming a HF meal in each ethnic group
from previous studies. The sample size
necessary for the study of comparing
blood flow between the two ethnic groups
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was determined by a power analysis. The
range of means and standard deviations
for blood flow after consuming a HF meal
in Caucasians and Asians were from
584+211 to 628+249 ml/minute and 424+89
to 711+109 ml/minute, respectively. The
criterion for significance of this pilot study
was set at 0.1 because of a high variation
among subjects and the small sample size.
A sample size of 10 subjects in each group
was deemed necessary to achieve an ad-
equate power of 80%.

Data was entered using the statistical
software SAS® System version 9.10. Values
are expressed as mean =SD. The distribu-
tion of FBFO was positively skewed, there-
fore, alog transformation was applied be-
fore further analyses. Confidence intervals
(CI) of 95% with low and high ranges were
calculated. Arterial resistance (AR) was
calculated from mean BP divided by fore-
arm BF. Mean BP was calculated using the
formula systolic BP-diastolic BP/3+ dias-
tolic BP. The cardiac work index (CWI) was
calculated with: HR x Mean BP. Mixed
model analyses were used to evaluate the
mean of the FBFO, HR, BP, AR, and CWI
in subjects before and after ingestion of the
test meals.

RESULTS

HF meal and forearm blood flow

When the baseline blood flow response
to anoxia in the Asian group was compared
to that at 2 hours after the ingestion of a HF
meal, the total blood flow over 2 minutes
decreased from 271.3 ml/100 ml of forearm
tissue/minute (95%CI 201.9-364.4) at
baseline to 240.8 ml/100 ml of forearm tis-
sue/minute (95%CI 183.9-315.4) after inges-
tion of a HF meal (p=0.12; Fig 2A). Further-
more, in Asians the peak blood flow after
occlusion was significantly decreased from
62.2 ml/100 ml forearm tissue/minute
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Fig 2-Comparison of Asians to Caucasians before, 2-hours and 4-hours following ingestion of a
single HF meal in total blood flow response to anoxia over 2 minutes (excess FBFO) (A); peak
blood flow after occlusion (peak FBFO) (B); arterial resistance (C); and cardiac work index
(D). The excess FBFO was calculated from the area under the exponential curve (2-minutes
post-occlusion) subtracted by the resting blood flow.

(95%CI 47.1-78.6) at baseline to 49.0 mi/100
ml forearm tissue/minute (95%CI 38.3-62.7)
after the ingestion of a HF meal (p=0.01,;
Fig 2B). Arterial resistance significantly in-
creased after ingestion of a HF meal in
Asians (p=0.01; Fig 2C). In Asians, heart
rate, blood pressure, and cardiac work in-
dex did not change significantly after in-
gestion of a HF meal (Fig 2D). In Cauca-
sians, there was no significant change in
total blood flow response to anoxia over 2
minutes, peak blood flow after occlusion,
heart rate, blood pressure, arterial resis-
tance or cardiac work index observed 2
hours post- ingestion of a HF meal com-
pared to baseline.
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Comparison of a HF to a LF meal

When comparing a HF to a LF meal
within ethnic groups, there was a signifi-
cant difference in total blood flow response
to anoxia over 2 minutes in Asians (240.8
vs 336.9 mI/100 ml forearm tissue/minute,
respectively; p=0.018) (Fig 3). The differ-
ence in peak blood flow following occlu-
sion after ingestion of a HF meal (49.9 ml
forearm tissue/minute) compared to a LF
meal (62.2 ml forearm tissue/minute) was
also significant (p=0.03) (Fig 3), as was
the difference in arterial resistance after
ingestion of a HF compared to a LF meal
(1.89+£0.16 and 1.52+0.16 mmHg.100 ml
tissue/ml.minute, respectively) (p=0.04).
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Fig 3-Comparing the change in total blood
flow response to anoxia over 2 minutes
(excess FBFO) and peak blood flow after
occlusion (peak FBFO) at 2 hours follow-
ing the ingestion of a HF vs LF meal in
healthy Asians.

The difference in cardiac work index after
ingestion of a HF compared to a LF meal
in Asians (5,472.9+250.4 vs 5,928.52+285.78
bpm.mmHg) was statistically significant
(p=0.07). In Caucasians, the changes in to-
tal blood flow response to anoxia over 2
minutes, peak blood flow after occlusion,
heart rate, blood pressure, arterial resis-
tance, and cardiac work index post-inges-
tion of a HF compared to a LF meal were
not statistically significant (p>0.1).

Comparison of Asians to Caucasians
There was a statistically significant
difference (p=0.09) in total blood flow re-
sponse to anoxia over 2 minutes after in-
gestion of a HF meal at 2 hours (Asians
had a 12.6% decrease compared to Cauca-
sians who had a 10.6% increase) (Fig 2A).
Similarly, there was a significant difference
(p=0.06) in the peak blood flow after oc-
clusion, between Asians (a 21.9% decrease)
and Caucasians (a 14.3% increase) 2 hours
after the ingestion of a HF meal (Fig 2B).
Asians had a significantly greater arterial
resistance (a 27.3% increase) (p=0.054)
compared to Caucasians (a 15.5% increase)
2 hours following the ingestion of a HF
meal (Fig 2C). Percent changes in heart
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rate, blood pressure, and cardiac work in-
dex (Fig 2D) were similar between the two
groups.

DISCUSSION

This was a pilot study with the aim of
comparing the acute effects of the same HF
meal on forearm blood flow response to
occlusion between Asians and Caucasians
using venous occlusion plethysmography:.
Since alteration in thrifty genes found in
Asians contributes to the increasing preva-
lence of obesity and CVD in Asian
(Kadowaki et al, 2002; Kagawa et al, 2002;
Nakanishi et al, 2004; Tai et al, 2004; Radha
et al, 2006), it was felt that Asians would
be more susceptible to a single HF meal.

This study found forearm blood flow
response to vascular occlusion was signifi-
cantly attenuated in Asians after ingestion
of asingle HF meal, but not in Caucasians.
In Asians, forearm arterial resistance sig-
nificantly increased postprandially with-
out any measurable increases in heart rate
or blood pressure, showing the increase
in arterial resistance was not primarily in-
fluenced by central sympathetic outflow
but the increased vascular resistance was
probably mediated by a local endothelial
response. One possible mechanism of
diminished blood flow in response to an-
oxia after the ingestion of a HF meal may
be related to increased free fatty acid (FFA)
which affects nitric oxide (NO) production
and reduces NO bioavailability. An in-
crease in plasma FFA concentration after
ingestion of a HF meal is associated with
the induction of proinflammatory cyto-
kines (Nappo et al, 2002) and reactive oxy-
gen species (ROS) within the vascular wall
(Tripathy et al, 2003; Tsai et al, 2004). El-
evated plasma FFA can cause an increase
in intranuclear nuclear factor kappa B (NF-
kB) binding activity and ROS generation
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by mononuclear cells (MNCs) and poly-
morphonuclear leukocytes (PMNSs)
(Tripathy et al, 2003). The NF-kB translo-
cates to the nucleus and activates tran-
scription of genes that are involved in the
inflammatory response, such as proinflam-
matory cytokines (IL-6, TNF-a), adhesion
molecule (VCAM-1, ICAM-1) (Nappoetal,
2002), and enzyme generating ROS
(Tripathy et al, 2003). Superoxides react
and can inactivate NO by producing
peroxynitrite (Sears, 2002). Superoxides
also rapidly degrade tetrahydrobiopterin
(BH,) which also reduces NO production
(Sears, 2002). These factors taken together
can reduce NO bioavailability leading to
vasoconstriction. If this mechanism, which
has been seen with chronic HF diets, works
after a single HF meal, it would explain
the results seen in the present investiga-
tion.

This finding of decreased forearm
blood flow in response to vascular occlu-
sion after ingestion of a HF meal in Asians,
but not in Caucasians, may be due to the
influence of thrifty genes. The thrifty gene,
which encodes the production of peroxi-
some proliferator activated receptors
(PPAR), a nuclear sub-transmitter that
regulates carbohydrate metabolism is a
Prol2Ala of the PPARy gene (Kagawa et
al, 2002). This single nucleotide polymor-
phism (SNP) has been reported to have a
preventative role in DM (Hara et al, 2002;
Tai et al, 2004) by decreasing insulin resis-
tance in Caucasians, but not in Asians
(Radhaetal, 2006). The frequency of PPARY
Prol2Ala polymorphism has been shown
to be considerably lower in Asians than in
Caucasians (Kagawa et al, 2002; Tai et al,
2004). Other possible thrifty SNP genes
that may contribute to the difference in fat
and energy metabolism between Asians
and Caucasians are the uncoupling pro-
tein-3 (UCP3) gene and the intestinal fatty
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acid binding protein-2 (FABP2) gene. The
t/t homozygote recessive c55tSNP of UCP3
gene is associated with a higher BMI (48%
in Asians and 22% in Caucasians) (Kagawa
etal, 2002). The Ala54TheSNP of the FABP2
gene is associated with a higher FABP2
(55% in Asians and 27% in Caucasians),
which can enhance intestinal FFA absorp-
tion and has been linked with obesity
(Kagawa et al, 2002; Nakanishi et al, 2004).
These thrifty SNP genes may heighten the
susceptibility to insulin insensitivity and
vascular disease related to increase vis-
ceral adiposity in Asians.

There were some limitations in the
present investigation. The findings of this
study can only be applied to young
healthy men in the same age range. The
Asians, who were used in this study, had
been living in the US, rather than in Asia;
therefore, the results may be different than
those who had not been consuming a US
diet, which is particularly high in fat. In
addition, there is a need for a larger sample
size as this study data showed a strong
relationship between ethnic groups but
the difference did not reach conventional
levels of statistical significance (p=<0.05).

Despite the limitations described
above, this is the first study to demonstrate
asignificant reduction in endothelial func-
tion using volume plethysmography after
ingestion of the same HF meal in Asians
compared to Caucasians. The 50 g of fat in
the HF meal in the present study was
lower than that used in previous studies;
the effect may have been more pronounced
if a higher fat meal had been used. Even
though there was high cholesterol content
in this HF test meal, it is unknown if there
was an acute effect due to cholesterol af-
ter ingestion of the HF test meal on vascu-
lar function. The total fat content of a
HF meal (50-80 g of fat) can cause tran-
sient vascular dysfunction (Poppitt, 2005).

497



SoUTHEAST AsiAN J TRop MEeD PusLic HEALTH

After ingestion of a HF meal, postprandial
triglyceride levels significantly increase,
whereas other lipids values, such as cho-
lesterol, LDL-c, and HDL-c, will remain
the same (Vogel et al, 1997; Nappo et al,
2002; Sejda et al, 2002; Plotnick et al, 2003;
Giannattasio et al, 2005). The absorption
of dietary triglyceride is extremely effi-
cient; up to 90% is absorbed, but only
about 40% of dietary cholesterol is ab-
sorbed directly in the small intestine
(Cunnane and Griffin, 2002; Whitney et al,
2002). Vegetables and fruits were excluded
from the present study. Commercial fruit
juices, which contain mainly sugar and
artificial flavors, were used instead of
fresh-squeezed juices. Therefore, vitamins
and antioxidants usually found in fresh-
squeezed juice, which could alter the re-
sults of the study, were not seen as a sig-
nificant concern.

Even though the blood chemistry and
inflammatory markers were not measured
in this study, there is sufficient evidence
to support there is a biomarker response
after ingestion of a HF meal (Mogel et al,
1997; Nappo et al, 2002; Sejda et al, 2002;
Plotnick et al, 2003; Bae et al, 2003; Tsai
et al, 2004). This was a pilot study to in-
vestigate whether or not there was a sig-
nificant difference in endothelial function
after ingesting the same HF meal between
Asian and Caucasians before further stud-
ies are carried out to investigate blood
chemistry and inflammatory cytokines
related to vascular function. Future stud-
ies investigating thrifty genes, blood
chemistry and inflammatory cytokines
related to vascular function will be impor-
tant to determine the underlying mecha-
nisms involved in the response to a HF
meal, and will improve our understand-
ing of the physiological responses which
may lead to higher rates of CVD currently
seen in Asian populations.
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