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Abstract The influence of a proprietary blend of modi-
fied cellulose and cetylated fatty acids

on adipocytokine
and regional body composition responses to a weight loss
program was examined. Twenty-two women (Supplement
group (8) (n=11): age = 36.8 &+ 7.2 years; weight =87.1 +
62kg; % body fat=434441; Placebo group (P)
(in=11): age=38.3 & 6.8 years; weight=86.9 & 4.7 kg;
% body fat=44.3 + 2.0) completed an B-week placebo-
controlled, double-blind study consisting of a caloric
restricted diet and cardiovascular exercise. Body composi-
tion and serum insulin, leptin, and adiponectin were
assessed at pre-, mid-, and post-intervention. From pre- to
post-intervention, significant decreases (P < (0.05) were
observed for body weight (S: 87.1 £ 6.2-77.9 £ 5.1 kg; P:
86.9 £ 47827+ 38kg) (P<0.05 5 vs. P), % body fat
(S: 434 +4.1-36.1 £3.6; P: 443420406+ 1.2}
(P<005 8§ ws. P), leptin (S: 283+£35-162+
26ngml"; P: 204 +32-199+ 1.l ngml™") (P <0.05
S vs. P), and insulin (S: 7.3 £0.8-51£02mU1°%; P:
7.7 £0.9-5.1 £ 0.3 mU 1Y), Serum adiponectin increased
(P<0.05)(5:122+24-263 4+ 3.0 pgml": 12.6 & 2.0~
21.8 £ 3.1 pgml™Y) (P <0.05 for § vs. P). Supplementa-
tion with a proprietary blend of modified cellulose and
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cetylated fatty acids during an 8-week weight loss program
exhibited favorable effects on adipocytokines and regional
body composition.
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Introduction

Weight loss programs combining exercise and diet strate-
gies appear to be more effective than either of these
strategies administered alone (Wadden et al. 2001). The
mechanisms by which these intervention strategies modu-
late weight loss is believed to be regulated by the influence
of circulating adipocytokines (signaling molecules secreted
by adipose (Koerner et al. 2005) on the hypothalamic path-
ways and integration between the brain, adipose tissue and
other peripheral organs involved in the weight regulatory
pathway. Leptin and insulin appear to work synergistically
to modulate appetite regulatory pathways in the hypothala-
mus (Horvath et al. 2001; Kalra and Kalra 2003), while
adiponectin appears to influence insulin sensitivity (Meier
and Gressner 2004). The progression of obesity and its co-
morbidities may be explained by the effects of lower adipo-
nectin expression in adipose tissue of obese individuals on
hormone-sensitive lipase activity and fatty acid oxidation
(Bullo et al. 2005). With weight loss, circulating adiponec-
tin concentrations typically increase (Shapses and Riedt
2006; Wolfe et al. 2004) while insulin sensitivity improves
(Wing et al. 1987; Hara et al. 2005).

Leptin regulates body fat storage through the central ner-
vous system by modulating satiation, appetite, glycemic
control, and metabolism (Bell- Anderson and Bryson 2004;
Klok et al. 2007). Leptin inhibits orexigenic effects of the
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hormone ghrelin, which plays a role in the regulation of
feeding, by centrally countering its appetite promoting
effects in the hypothalamus and peripherally by attenuating
gastric ghrelin secretion (Ueno et al. 2004). Leptin is also a
mediator of long-term regulation of energy balance, sup-
pressing food intake and thereby inducing weight loss
(Klok et al. 2007). Leptin is strongly correlated with obes-
ity and weight loss (Pelleymounter etal. 1995). Diet
{(Wolfe et al. 2004) and combined diet and exercise strate-
gies (Volek etal. 2002a) have been shown effective at
decreasing body fat and plasma leptin concentrations. In
addition, some evidence suggests that leptin may restrain
adipocyte adiponectin  secretion (Ueno etal. 2004).
Despite, the regulatory effects of leptin on energy balance,
obese individuals exhibit elevated circulating levels of lep-
tin due likely to a resistance to leptin (Eikelis and Esler
2005; Klok et al. 2007). Leptin is strongly correlated with
obesity and weight loss (Pelleymounter et al. 1995). Diet
(Wolfe et al. 2004) and combined diet and exercise strate-
gies (Volek etal. 2002a) have been shown effective at
decreasing body fat and plasma leptin concentrations.

While the understanding of these pathways is progress-
ing, efforts to develop successful pharmacological or sup-
plemental strategies to influence these pathways has been
disappointing. This study examined the effects of a dietary
supplement containing a proprietary blend of
modified cellulose and cetylated fatty acids on weight loss
induced by diet and exercise on body composition, regional
anthropometric changes, and serum insulin, leptin, and
adiponectin. Since this supplement predominantly contains
a non-fermentable, modified cellulose, it is believed to
exhibit a similar profile to dietary fibers in slowing gastric
emptying (Karhunen et al. 2008; Reimer and Russell
2008) and possibly delaying glucose absorption (Maki
et al. 2008). While this supplement is marketed as a
weight loss aid, no data currently exist to support this
claim. To our knowledge, the present investigation is the
first investigation to examine the additive role of supple-
mentation with a proprietary blend of modified cellulose
and cetylated fatty acids in a weight loss
program for women.

Methods
Experimental approach

Women who were overweight (BMI > 25) but otherwise
healthy were recruited to participate in a supplemented
8-week, double-blinded, placebo-controlled weight loss
program that included dietary guidance and exercise. The
intervention was designed to created a caloric deficit
resulting in approximately 0.5-1 kg/week loss in body
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mass by the combination of diet and exercise. Participants
were matched (body mass, percent fat, menstrual status,
oral contraceptives (i.e., two pair), activity background,
and endurance capacity) with prelimnary testing. From
these matched pairs, each woman was randomly placed
into either a group that consumed the proprietary blend of
modified cellulose and cetylated fatty acids
supplement

or in a control group that consumed visually identi-
cal placebo capsules. Prior to participation, all participants
were informed of the study procedures and risks and were
required to complete an informed consent document
approved by the Review Board for the Use of Human
Subjects at the University of Connecticut. In addition, each
subject was medically cleared by a physician to participate
in the study.

Participants

Twenty-two healthy matched women who were overweight
(Supplement group (5): (N=11) Age 36.8 & 7.2 years;
Height 163.8 + 9.1 cm; BMI 32.6 + 2.7 kg/m”; Placebo
group (P) (N = 11) 38.3 & 6.8 years; Height 162.7 £ 9.3 cm;
BMI 32.8 + 2.0 kg/m?) participated in the study. No partic-
ipants demonstrated any endocrine, metabolic, orthopedic,
or other pathological disorders, except for being overweight.
Participants were excluded if they were on any medications
for treatment of illnesses or that would impact weight
loss (e.g., antihistamines, decongestants, etc.). Participants
were weight-stable (within 5 pounds) for at least 3 months
before enrollment, were not pregnant or trying to become
pregnant, did not use tobacco products, nor consume more
than two alcoholic beverages per day.

Supplement

Participants consumed either three supplement (S) or
placebo capsules at the two largest meals each day (six
capsules total per day), per the manufacturer’s recommen-
dation. Each supplement capsule contained 400 mg of

(a proprietary blend of modified cellulose and
cetylated fatty acids). The modified cellulose is a food
grade ingredient that has generally recognized as safe
(GRAS) status. Cetylated fatty acids have no known side
effects or adverse reactions. The placebo contained 400 mg
of magnesium stearate per capsule. Participants logged
their supplement consumption each day and returned the
bottles when emptied and after the study. Additionally, par-
ticipants were required to complete daily symptoms and
side effect questionnaires, which asked participants to cite
any symptoms they experienced each day during the dura-
tion of the study (whether or not they believed they were or
were not associated with supplement use).
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Weight-loss program dietetic counseling

Using the methods described by Volek etal. (2002a) all
participants consumed a moderately caloric restricted diet
of self-selected commercially available foods in a free-liv-
ing environment to allow dietary modifications that could
be continued with ease by participants after the duration of
the study. Caloric needs were calculated for each partici-
pant by estimating their needs during moderate physical
activity and then creating a 500 kcal deficit to initiate
weight loss (30-500 kcal/kg). They were also instructed to
restrict dietary fat (<30% total, <10% saturated, <300 mg
dietary cholesterol) based on recommendations by the
American Heart Association. All participants were required
to attend mandatory weekly nutritional counseling meet-
ings led by a registered dietitian. Nutritional counseling
meetings focused on techniques for behavior modification
and implementation of a healthy, well-balanced restricted
diet, using concepts of variety, balance and modification.
Topics included measuring portion sizes, choices to make
when eating out, strategies for food shopping, modifica-
tions and substitutions of recipes, self monitoring, and
recent scientific research.

Diet logs

Participants met with a registered dietitian to learn how to
effectively complete a weighed dietary food record. Partici-
pants recorded their food and beverage intake for 7 days for
the week prior to the weight loss intervention (baseline),
and during mid-intervention. Three representative days
(two weekdays, and one weekend day) were analyzed.
Three days of dietary food recording has been shown to be
a reliable assessment method for classifying macronutrient
intake (Marr and Heady 1986). The subjects confirmed that
these were “representative” days of their usual intake,
rather than a day when they may have been ill or traveling
for example. A Registered Dietician reviewed logs with
participants to qualify completeness. Total food energy and
nutrient content was analyzed with Nutritionist Pro Sofit-
ware (version 2.5.1). Participants also kept 7-day food ana-
log scales during the same time points as the dietary logs
week prior to the intervention and the first, fourth, and sev-
enth weeks of the intervention. Three representative days
were selected by the same registered dietitian and analyzed
for total food energy and nutrient content (Nutritionist ¥,
Version 2.1, N-Squared Computing, First Databank Divi-
sion, The Hearst Corporation, San Bruno, CA, USA).

Exercise training

All participants underwent an B-week supervised exercise
program consisting of cardiovascular exercise (including
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walking, jogging, cycling, high-lo aerobics, kick-boxing
and cycling), four to five times per week in our exercise
facilities. Trainers recorded the mode of exercise, duration
and heart rates for all exercise sessions. Exercise duration
ranged from 30-60 min at an intensity of 60-90% of
age-predicted maximal heart rate according to procedures
recommended by the American College of Sports Medi-
cine. Each session was supervised by an exercise specialist
to maintain the quality of the workout and optimize the
exercise prescription. Both the duration and the intensity
progressed throughout the § weeks in accordance with the
American College of Sports Medicine (2006) guidelines for
exercise prescription.

Experimental variables

Prior to the intervention, during each week, and at the com-
pletion of the intervention, body mass was measured to the
nearest 0.1 kg using a calibrated clinical scale. Circumfer-
ence measurements using of the abdomen, hips, and thighs
on the right side of the body were also measured prior to the
intervention, mid-intervention, and at the completion of the
8-week intervention using a standard spring-loaded mea-
suring tape. Body composition was obtained using dual-
energy X-ray absorptiometry (DEXA) using a total body
scanner (Prodigy™, Lunar Corporation, Madison, WI,
USA) |as previously described by Volek et al. (2002b)]
prior to the intervention, mid-intervention, and at the com-
pletion of the 8-week intervention. Percentage body fat was
calculated as fat tissue mass divided by the total soft tissue
mass plus the estimated bone mineral content. Fat-free
mass was calculated as lean soft tissue plus bone mineral
content. Regional body composition of the trunk, arm, and
leg regions was calculated by the computer program using
anatomical landmarks as boundaries. Aerobic fitness gains
were validated using a *“Yo-Yo Endurance Test” based on
20-m running intervals at progressively increasing speeds.
This test has shown to be both valid to evaluate aerobic
endurance and sensitive to detect changes in fitness (Krust-
rup et al. 2003; Leger and Lambert 1982},

Blood collection and biochemical analyses

Blood samples were obtained from a forearm vein after a
12-h overnight fast and a 24-h abstinence from alcohol and
strenuous activity prior to the intervention, mid-interven-
tion, and at the completion of the 8-week intervention.
Blood was collected into a 10-ml vacutainer tube. Whole
blood was centrifuged at 1,000xg for 20 min at 10°C and
the resultant serum was divided into aliguots and immedi-
ately stored frozen at —80°C. Insulin was determined in
duplicate using an enzyme immunoassay (ALPCO Diag-
nostics, Salem, NH, USA). Serum leptin was determined in
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duplicate using an enzyme-linked immunosorbent assay
(ELISA) (Diagnostic Systems Laboratory, Webster, TX,
USA). All samples were run in the same assay with an
intra-assay varance of 3.2%. Serum adiponectin was deter-
mined in duplicate using an enzyme Immunoassay
(ALPCO Diagnostics, Salem, NH, USA). All samples for
each hormone were determined in the same assay to avoid
inter-assay variance and were thawed only once for each
assay procedure. Assay intra-assay variance was <5%.

We certify that all applicable institutional and govern-
mental regulations concerning the ethical use of human vol-
unteers were followed during this research.

Statistical analyses

Dependent variables were analyzed using a two-way analy-
sis of wvariance or co-variance when appropriate with
repeated measures with group (S vs. P) and time (0, 4, 8
weeks) as main effects. All data sets were analyzed for sta-
tistical assumptions for linear statistics and if not met were
appropriately transformed and reanalyzed again prior to
statistical treatment. All data sets satisfied statistical
requirements for the linear approaches used. When a sig-
nificant F-value was achieved, a Fisher's LSD test or f test,
depending upon the variance, were used to locate the pair-
wise differences between means. Pearson correlation coeffi-
cients were used to determine associations of leptin, using
the nQuery Advisor® software (Statistical Solutions, Sau-
gus, MA, USA). Statistical power was determined apriori
based on probability equations by Cohen (1988). The statis-
tical power for the n size estimation represents the needed
number of subjects to defend the 0.05 level of significance
fourfold and allow detection of a 5-10% treatment effect.
The statistical power for the calculated n size ranged from
0.80 to 0.87. This estimated n size is consistant with similar
previous study designs (Kraemer et al. 2007; Volek et al.
2002a, b). The test-retest reliability of the tests used in our
laboratory showed intra-class Rs = 0.95. All data are
presented as means and standard dewviations. The level of
significance was set at P < 0.05.

Results

The weight loss regimen was effective at inducing anthro-
pometric and body composition changes in these women.
Mean = SD values for anthropometric and body composi-
tion data variables measured at baseline (week 0), midway
(week 4), and after the intervention (week 8) for both the §
and P are shown in Table 1. Both a main effect for time and
an interaction effect were observed for body weight. Body
weight significantly decreased (P < 0.05) for both the § and
the P over the 8 weeks. The S lost significantly more weight
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Table 1 Anthropometric responses to the weight loss intervention

Week 0 Week 4 Week &
Body mass (kg)
Supplement 87162 843+ 624 779 4+ 512k
Flacebo 869+ 47 851+ 4.1° 82.7 + 3.8*°
Body fat (%)
Supplement 434+ 4.1 399+ 3.3 36.1 £ 3600
Flacebo 44320 419+ 1.7 406 £ 1.2*°
BMI
Supplement 32627 314+ 24 200 £ 2248
Flacebo 328+ 20 320+19* 31.1 + 1.6
Circumference
Waist
Supplement 1019+ 44 96.5 £ 3.7* 92,1 £ 3.9
Placebo 102536 99.2 £ 4.0¢ 974 = 4.0¢
Hip
Supplement 1173+ 54 1123 £ 3.5° 1099 + 3.8°
Placebo 1182 £ 2.6 1133 +2.5° 1108 £ 2.9°
Thigh
Supplement 712271 T02£7.14 68.1 = 6.7
Placebo 72330 7128 69.1 = 2.1*

Values are mean = SD

* P < 0.05 from corresponding week 0 value

b P < 0.05 from corresponding week 4 value

© P < 0.05 from corresponding Placebo group value

as compared to the P (P < (.05 between groups) over the
8 weeks (Table 1). Again, a main effect for time and an
interaction effect was observed for percent body fat. Percent
body fat significantly (P < 0.05) decreased for both the S
and the P over the 8 weeks. The S lost significantly more
body fat as compared to the P over the 8 weeks (P < 0.05
between groups) (Table 1). There was a main effect for time
but no interaction effects for BMI which significantly
decreased (P < 0.05) for both the § and the P over the
8 weeks. However, no significant differences in BMI
changes were observed between the S and the P.

Again, there was a main effect for time and an interac-
tion effect observed for waist circumference. Waist circum-
ference significantly decreased (P < 0.05) for both the §
and the P at 4 weeks and over the 8 weeks (Table 1).
Although reductions in waist circumference from baseline
were observed in both groups, at week 8 the S showed a
significantly (P < 0.05) greater reduction in waist circum-
ference than the P. With a main effect for time, both the hip
and thigh circumferences significantly decreased (P < (0.03)
for the S and the P over the eight weeks. No significant
differences were observed between groups.

Mean & SD values for serum adiponectin, insulin, and
leptin are shown in Table 2. A main effect for time and
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Table 2 Responses of serum adipocytokines to the 8-week weight
loss intervention

Week 0 Week 4 Week 8
Adiponectin (pg/ml)
Supplement 122424 18.2 £+ 2.6° 26.3 £ 3.00
Placebo 126 £2.0 193 £ 3.3° 218 £3.1*"
Leptin (ng/ml)
Supplement 283+£35 2244247 16.2 + 2.640=
Placebo 204+£32 2344£27° 19.9 + 1.1*F
Insulin (mU/T)
Supplement 73+£08 47 +£0.0° 5.1+02°
Placebo 77+09 4.8 +04° 51+03

Values are mean + 5D

* P < 0.05 from corresponding week 0 value

b P < 0.05 from corresponding week 4 value

¢ P < 0.05 from corresponding Placebo group value

interaction effects were observed for both the adiponectin
and the leptin concentrations. Fasting serum adiponectin
(ug/ml) significantly increased (P < 0.05) for both the S
and the P over the 8 weeks. At week 8, a significant differ-
ence (P < 0.05) in serum adiponectin was apparent between
groups, with significantly higher concentrations measured
in the 5. Fasting serum insulin (mU/) significantly
decreased (P <0.05) for both the S and the P over the
8 weeks. There were no differences between groups at any
time point. Fasting serum leptin (ng/ml) significantly
decreased (P < 0.05) for the § and the P over the 8 weeks.
At week 8, a significant difference (P < 0.05) in serum lep-
tin was apparent between groups, with significantly lower
concentrations measured in the 5.

Dietary analyses indicated that both groups significantly
(P < 0.05) decreased intake of total food energy during the
intervention. No differences in reported total food energy
were observed between the groups. Total caloric intake for
the S was 1,989 + 545 kcal (baseline) to: 1,475 £ 385 kcal
(week 4) to: 1,409 + 388 (week B) and for the P was
1,862 + 485 keal (baseline) to: 1,483 4 472 kcal (week 4)
to: 1,402 £ 399 kecal (week 8). Additionally, the exercise
training resulted in a significant increase in the number of
stages performed in the Yo-Yo Test over the 8 weeks of
training in both groups (5: 28*x1.0-35+16; P:
29+ 1.1-34 £ 1.4 stages) demonstrating an increase in
endurance fimess.

Symptom side eflects questionnaires showed very lim-
ited side eflects for both the P and S. No differences
between frequency and type of side effects were observed
between the P and 5. There were occasional reports of
symptoms such as nausea, abdominal pain, headache, ring-
ing in ears and bloating, which may or may not be associ-
ated with supplement use. Furthermore, reported side
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effects were only reported on isolated days and not through-
out the duration of the 8 weeks.

Discussion

To our knowledge, the present investigation is the first
investigation to examine the additive role of supplementa-
tion with a proprietary blend of modified cellulose and
cetylated fatty acids in a weight loss program
tor women. This matched, double-blind, placebo-controlled
study demonstrated that supplementation combined with
endurance exercise and a reduced-calorie diet produced sig-
nificantly greater weight loss and fat loss than the diet and
exercise intervention alone. A weight loss of 9.2 and 4.2 kg
for the S and P, respectively, may be regarded a clinically
significant weight loss in 8 weeks.

A previous study (Volek et al. 2002a) utilizing a similar
8-week diet and exercise program in women found similar
weight loss to our P of 4.3 kg over 8-weeks. The weight
loss observed from both the S and P in the current study can
be explained by the aggressive dietary and exercise inter-
ventions. Previous combined dietary and exercise weight
loss intervenitions have observed mean weight losses of
6.8 kg over 12 weeks in women following a less intensive
exercise program of only 3 days per week at 30-50 min per
session (Kraemer et al. 1997). In the present study, partici-
pants in both groups exercised 4-5 days per week for 30—
60 min per session at an intensity of 60-90% of age-pre-
dicted maximal heart rate according to procedures recom-
mended by the American College of Sports Medicine. In
addition to this rigorous exercise program, participants in
both groups were adhering to a hypocaloric diet. The com-
bined exercise and diet regimen followed by these women
may be considered more rigorous than other weight loss
interventions, thus explaining the large observed weight
loss.

Both groups lost weight over the 8 weeks, with signifi-
cantly more weight being lost in the group receiving the

compared to the placebo after 8 weeks. The
observed differences in weight loss could be explained by
either increased energy expenditure or decreased energy
intake in the S. However, both groups followed both identi-
cal exercise programs and nutritional interventions. Both
groups followed identical nutritional counseling and the
reported dietary intakes did not differ between groups. Thus
the supplement unlikely provided any appetite suppressing
effects leading to a lower energy intake in the group
receiving the supplement. Thus, the differences are likely
attributed to other influences of the supplement. The differ-
ences in observed weight loss may be explained by several
other factors; (1) differences in total daily energy expendi-
ture, which was not directly measured by this study; (2)
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differences in dietary intake over the 8 weeks, which were
not detected by the dietary log sampling; or by (3) the com-
ponents of the supplement decreasing the energy efficiency
of the diet.

Since this supplement predominantly contains a non-
fermentable, modified cellulose, it is believed to exhibit a
similar profile to dietary fibers in slowing gastric emptying
(Karhunen etal. 2008; Reimer and Russell 2008) and
possibly delaying glucose absorption (Maki et al. 2008).
Consumption of the supplement with meals may have
decreased the caloric availability of the food, causing a
greater imbalance in the energy balance equation in indi-
viduals consuming the supplement. How the supplement
affects peptide release within the stomach, pancreas, and
lower intestine remains to be answered.

Not only did the S experience greater weight loss, body
fat loss was also significantly greater as well. Significant
improvements in body composition were observed for both
groups over the 8 weeks. Since both groups followed an
identical exercise program, the supplement may have influ-
enced energy substrate utilization during rest and/or exer-
cise. BMI also significantly decreased over the 8-week
program for both groups, although significant group differ-
ences were not observed. Since BMI measures do not
incorporate body composition, the null finding of between
group differences in BMI can likely be explained by differ-
ent changes in lean and fat mass between the groups.

It is also possible that the cetylated fatty acids of the sup-
plement can explain the greater observed fat loss in the
individuals taking the supplement. The cetylated fatty acid
component of the supplement may have had a greater effect
on lipolysis at the adipocyte level. Previous data have dem-
onstrated that dietary fatty acids can influence overall lipid
metabolism through the plasma lipid profile and body fat
deposition (Garaulet et al. 2006). In the present study, it is
possible that the cetylated fatty acids played a role in sig-
naling adipocyte responses since there is evidence that fatty
acids and their derivatives can function in cell signaling by
acting like hormones (Farnier etal. 2003). Specifically,
they can regulate gene expression in preadipocytes to affect
adipocyte proliferation and differentiation (Duplus et al.
2000). As previous research has demonstrated a relation-
ship between fat cell size and number and fatty acid compo-
siion in adipose in overweight/obese humans, the fatty
acids in the supplement may play a role in the adipocyte
lipolysis {Garaulet et al. 2006).

In addition to weight loss and fat loss, experimental
results indicated that leptin and insulin levels were signifi-
cantly reduced, and serum adiponectin levels were signifi-
cantly increased after the weight loss regimen.
Furthermore, significant group differences were observed
between the S and P for leptin and adiponectin at 8 weeks.
Baseline concentrations of leptin of these women who were
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overweight were consistent with other investigations as
women generally have higher leptin concentrations than
men (Lonngvist etal. 1997; Shih etal. 2006). The
decreased circulating leptin concentrations during the
weight loss protocol is a finding in agreement with several
other investigations (Giannopoulou etal. 2005; Lazzer
et al. 2005; Lofgren et al. 2005; Reinehr et al. 2005; Shih
etal. 2006; Thompson etal. 2005; Thong etal. 2000).
Since leptin is a regulator of body fat storage and mediator
long-term regulation of energy of the body, the decreased
concentrations associated with weight loss were expected.
Morevover, since leptin is produced and secreted from the
adipose cells, the greater reductions in leptin concentrations
in the § is likely a result of the greater amounts of fat loss.
Additionally, the decreased circulating insulin concentra-
tions during the weight loss protocol is a finding in agree-
ment with previous research (Lofgren etal. 2005). It is
likely indicative of improved insulin sensitivity as previous
research has shown both an elimination in the prevalence of
insulin resistance and the metabolic syndrome in women
undergoing a similar weight loss program (Lofgren et al.
20035).

The significant increase in circulating adiponectin is a
finding in agreement with Polak et al. (2007) who found
significant increases in high, medium, and low-molecular
weight quantities of adiponectin by 5.5, 85 and 18.1%,
respectively (P < 0.05 for all the forms) with weight loss in
women. Weight loss was associated with increased total
plasma adiponectin by 36% (Polak etal. 2007). Since
adiponectin is involved in the regulation of glucose and
fatty acid metabolism, this increase likely influences whole
body insulin sensitivity. The mechanisms by which adipo-
nectin enhances insulin sensitivity remain unclear. How-
ever, recent advances in adiponectin biochemistry have
revealed that not only does physical training change the
adiponectin isoform distribution (O’Leary etal. 2007),
adiponectin receptor expression also increases (Bluher
et al. 2006). Thus, these advances may help to explain the
increased in circulating adiponectin observed from the
weight loss and exercise regimen seen in this investigation.
Moreover, the increased adiponectin as a result of the
weight loss regimen may facilitate skeletal muscle fat oxi-
dation (Civitarese etal. 2006). The significantly higher
adiponectin concentrations observed in the § may explain
the greater weight and fat loss in this group through
increases in mitochondrial mass with associated increases
in the fat oxidation enzymes (Civitarese etal. 2006)
(although not measured in this investigation).

The significant reduction in circumference measure-
ments elicited in the current study is consistent with other
weight loss studies in women (Lofgren et al. 2005; Shih
et al. 2006) and may be associated with improved overall
health. The accumulation of fat in the intra-abdominal
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region is associated with a cluster of metabolic disorders
including hyperinsulinemia, insulin resistance, hyperglyce-
mia, and dyslipidemia (Bjorntorp 1991). In fact, abdominal
obesity may be a better predictor for disease risks and all-
cause mortality than BMI (Bigaard etal. 2005; Pouliot
et al. 1994). Epidemiological data indicate that women with
larger waist circumferences have significantly higher
chances of having metabolic abnormalities (hypertension,
diabetes, dyslipidemia, and the metabolic syndrome) com-
pared with women with smaller waist circumferences (Had-
aegh et al. 2007; Janssen et al. 2004). Additionally, since
waist girth decreases were significantly greater for the S in
the present investigation, it is possible that these changes
may correspond to health improvements related to central
adiposity, although health outcomes were not examined in
this investigation.

The pharmacological mechanisms underlying the meta-
bolic effects of the proprietary blend of modified cellulose
and cetylated fatty acids have not been explained. It can be
hypothesized that the current mixture elicits an effect not
only on gastric emptying, but also through a nutrient or
substrate signal. These pathways induce a sensory and
chemical sequence that must be interpreted within the
effector organs (e.g. liver, brain and skeletal muscle) to ini-
tiate a re-balancing of energy stores. Peptides, such as lep-
tin, insulin, and adiponectin, which act on the brain and the
periphery to control appetite and feeding signals, are spec-
ulated to play a role. In the current study, those individuals
consuming the proprietary mixture exhibited lower body
fat stores and an associated reduction in serum leptin. In
addition, these individuals had a reduced body waist cir-
cumference in accordance with the action of an altered
energy state. This energy state may be reflected by the
increased serum adiponectin which is known to regulate
numerous pathways associated with glucose homeostasis,
cellular metabolism and fatty acid oxidation (Civitarese
et al. 2006; Okamoto et al. 2008). The cetylated fatty acids
and modified cellulose ingredients in the sup-
plement may influence the neural feedback loop of energy
regulation and fatty acid metabolism involving these
peptides; however, the precise mechanisms are currently
unknown.

In summary, this study showed greater weight loss and
fat loss in women receiving the supplement
during an 8-week weight loss program accompanied by
greater effects on circulating adipocytokine concentrations.
This investigation demonstrates the additive role of supple-
mentation with a proprietary blend of modified cellulose
and cetylated fatty acids in a weight loss program including
diet and exercise for women. Thus, over and above diet and
exercise, supplementation with may facilitate
the effectiveness of a weight loss program for overweight
women by mechanisms that remain unclear.
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