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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

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

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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