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Abstract
BACKGROUND: Viscous soluble dietary fiber has been 
demonstrated to reduce postprandial glycemia and may 
promote satiety. PolyGlycopleX® (PGX®) is a highly viscous 
polysaccharide manufactured by reacting glucomannan with 
other soluble polysaccharides using a proprietary process 
(EnviroSimplex®). The resulting polysaccharide (α-D-
glucurono-α-D-manno-β-D-manno-β-D-glucan, α-L-
gulurono-β-D-mannuronan, β-D-gluco-β-D-mannan, 
α-D-glucurono-α-D-manno-β-D-manno-β-D-gluco, α-L-
gulurono-β-D-mannurono, β-D-gluco-β-D-mannan) is a novel 
entity with the highest viscosity and water-holding capacity 
of currently known fibers. MATERIALS & METHODS: A total of 
29 sedentary overweight or obese adults (23 women; six men), 
ages 20-65 with a body mass index (BMI) range of 25 kg/m2 to 
36 kg/m2 participated in a clinical weight-loss program. PGX (5 
g) was consumed with 500 mL water, 5-10 minutes before 
each meal, 2-3 times daily for 14 weeks. RESULTS: Significant 
reductions were observed (p<0.05) in weight (-5.79 ± 3.55 
kg), waist circumference (-12.07 ± 5.56 cm), and percentage 
body fat (-2.43 ± 2.39%) compared to baseline values. In 
addition, subjects employing PGX had a significant reduction 
of 19.26 percent (n=17; p<0.05) and 25.51 percent (n=16; 
p<0.05) in total and LDL plasma cholesterol values, respec-
tively, at the end of the study period. CONCLUSION: The 
consumption of PGX in concert with lifestyle modifications 
may be a useful strategy for weight loss in overweight and 
obese individuals.
(Altern Med Rev 2010;15(1):68-75)

Introduction
According to recent data published by the World 

Health Organization, obesity has reached global 
epidemic proportions, with more than one billion 
adults affected by this chronic disorder.1 Coronary 
artery disease, stroke, insulin resistance, metabolic 
syndrome, type 2 diabetes, hypertension, and 
cancer are well known medical co-morbidities 
associated with excess body weight.2 In addition, a 
recent epidemiological study confirmed that adult 
obesity is associated with a significant reduction in 
life expectancy. This study estimates that 40-year 
old male and female nonsmokers lose an average 
7.1 and 5.8 years of life, respectively, due to 
obesity.3 A number of therapeutic interventions are 
available for the overweight/obese individual, 
including surgery, drug therapy, and lifestyle 
modifications such as diet and exercise.

The cornerstones of healthy weight management 
are changes in diet and exercise. Although the 
research relationship between diet and exercise has 
not been consistent,4 a recent systematic review 
suggests a positive association.5 The authors report 
that in overweight and obese individuals, diet (i.e., 
caloric restriction) in conjunction with exercise 
accounted for a significantly greater initial weight 
loss than diet intervention alone (-13 ± 9.6 kg 
versus -9.9 ± 9.6 kg, respectively). Moreover, those 
employing the combination therapy maintained a 
higher degree of weight loss (+20%) compared to 
those utilizing dietary measures alone after 12 
months (-6.7 ± 8.3 versus -4.5 ± 11.3 kg, 
respectively).
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One weight control strategy is the intake of 
significant amounts of high-fiber foods, particularly 
foods or food supplements containing viscous 
soluble fiber.6 It is estimated the average U.S. citizen 
consumes 2.4 g of viscous soluble fiber daily ‒ sig-
nificantly less than the recommended 5-10 g of 
dietary viscous soluble fiber.7 Although the use of 
viscous dietary fiber has produced variable weight 

loss results,8,9 one such fiber – glucomannan from 
konjac root (Amorphophallus konjac) – has been 
shown to be helpful in weight reduction. In one 
study, glucomannan at a dose of 1,240 mg daily in 
conjunction with a 1,200-calorie per day diet 
resulted in a 3.8 ± 0.9 kg reduction in weight 
compared to 2.5 ± 0.5 kg decrease in the placebo 
group after five weeks of treatment.10 In addition to 
glucomannan, other sources of viscous soluble fiber 
include guar gum, psyllium, oat beta glucan, and 
barley beta glucan. 

A substantial body of research suggests the 
aforementioned fibers can have a positive impact on 
diabetic glycemic control and cardiometabolic risk 
factors.11-13 Moreover, there is significant evidence 
that those who follow a fiber-rich and plant-based 
diet (e.g., Portfolio diet) can substantially decrease 
both low-density lipoprotein (LDL) cholesterol 
(-29.6%) and blood pressure (-4.2 mmHg systolic 
and -2.3 mmHg diastolic).14,15 The “Portfolio diet” is a 
term coined by David Jenkins, MD, PhD, to describe 
how the combination of specific foodstuffs (i.e., soy, 
plant sterols, viscous fiber, nuts) act in concert to 
lower cardiovascular risk factors. Despite the 
Portfolio diet’s potential, consistent long-term 
compliance with a very high-fiber vegetarian diet 

may not be practicable for the population at large.
Due to the difficulty in obtaining ideal amounts of 

soluble fiber through diet alone, there is a need for 
soluble fiber concentrates that can be used as food 
ingredients or consumed as supplements to provide 
a consistently high intake of soluble fiber. Poly-
GlycopleX® (PGX®) is a novel highly viscous polysac-
charide (Figure 1) manufactured by reacting gluco-
mannan with other soluble polysaccharides using a 
proprietary process (EnviroSimplex®). The resulting 
polysaccharide (α-D-glucurono-α-D-manno-β-D-
manno-β-D-glucan, α-L-gulurono-β-D-mannuronan, 
β-D-gluco-β-D-mannan, α-D-glucurono-α-D-manno-
β-D-manno-β-D-gluco, α-L-gulurono-β-D-
mannurono, β-D-gluco-β-D-mannan) is a novel 
entity with the highest viscosity and water-holding 
capacity of currently known fibers.

A less viscous precursor to PGX has been 
investigated for its effects on insulin sensitivity,16 
satiety,17 glucose control,18 and lipid modifica-
tion,19 with positive effects in each case. While the 
full mechanism supporting the action of PGX has 
not yet been elucidated, its high viscosity and 
water-holding capacity presumably account for 
some of the effects seen on appetite and glycemic 
control. In a recent study, the intake of PGX 

decreased subsequent food intake compared to a 
medium-viscosity fiber (glucomannan) or a 
low-viscosity fiber (cellulose).20 The volumetric 
effect of soluble fiber promotes a sense of fullness 
and satiety in direct proportion to the viscosity 
and water-holding capacity imparted to stomach 
contents by the fiber.21 The gel-like properties of 
viscous soluble fibers are thought to lower post-
prandial blood glucose and insulin levels by slowing 
gastric emptying and decreasing the absorption 
rate of carbohydrates.22 Viscous fiber may also 
impact satiety by promoting the secretion of 
anorexigenic gut peptide hormones such as 
cholecystokinin (CCK), peptide YY (PYY), and 
glucagon-like-peptide 1 (GLP-1).23 In addition, the 
end-products of colonic fiber fermentation, 
including the short chain fatty acids (SCFAs) 
acetate, butyrate, and propionate, can impact 
glucose homeostasis through several mechanisms. 
SCFAs not only decrease hepatic glucose secretion 
and serum concentrations of free fatty acids, they 
also stimulate GLP-1.22 This retrospective 14-week 
analysis examines the efficacy of PGX and modest 
lifestyle modifications on weight loss, body mass 
index (BMI), and cardiometabolic risk factors, 
including plasma cholesterol, LDL cholesterol, 

Figure 1. Viscosity of PGX Compared to Other Water-Soluble Polysaccharides after 
Hydrating for Three Hours
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high-density lipoprotein (HDL) cholesterol, 
triglycerides, fasting insulin, fasting glucose, and 
glucose on a two-hour glucose tolerance test in 
overweight and obese adults.

Materials and Methods
Subjects 

A total of 29 sedentary adults (23 women, six 
men), ages 20-65, with a BMI range of 25 kg/m2 to 
36 kg/m2 were invited to participate through a 
series of advertisements placed in local newspapers. 
Subjects provided informed consent prior to 
participation. Individuals with type 2 diabetes, 
using tobacco, employing prescription or non-
prescription weight-loss medications, using other 
weight-loss programs, pregnant or lactating, or 
having a BMI less than 25 kg/m2 or greater than 36 
kg/m2 were not accepted into the program. The 
observational analysis was registered 
(ISRCTN50749194) at http://www.controlled-
trials.com and was conducted in accordance with 
the ethical standards set forth in the Helsinki 
Declaration of 1975.

Anthropometric and other Measurements
Participants were evaluated on a bi-weekly basis 

for height (cm), weight (kg), and waist-hip mea-
surements (cm) using a standard medical-type tape 
measure. Waist-hip measurements were taken at 
consistent anatomical locations approximately 2.2 
cm above the navel and around the hip at the 
greater trochanter in subjects wearing a disposable 
paper gown. Percent body fat was determined 
using bioelectrical impedance testing (RJL 
Systems; Michigan, U.S.) at baseline and every two 
weeks thereafter. A computerized analysis of the 
impedance data was employed in order to deter-
mine BMI and percent body fat. Volunteers 
completed a self-report survey at week three and at 
the end of the PGX evaluation period, in which 
they rated whether the product curbed hunger and 
food cravings (i.e., very well, somewhat, not much, 
not much at all). In addition, general side effects 
were noted by each participant (i.e., flatulence, 
bloating, diarrhea, constipation) along with 
changes in bowel movements.

Diet and Supplementation
Each volunteer received general directions from 

a physician for healthy eating, weight loss, and 
exercise. Moreover, dietary and exercise counseling 
sessions were presented to the group every two 
weeks for 14 weeks. The emphasis in the lectures 

was not calorie counting but rather the concepts of 
portion control and how to follow and maintain a 
low-fat, low-glycemic index diet. These recommen-
dations included increasing vegetables, fruits, 
whole grains, and legumes, choosing low-fat items, 
and using lean proteins. In addition, suggestions 
were made regarding the benefits of meal planning 
and goal setting. General recommendations were 
also included, focusing on the variety, type, and 
timing of exercise (e.g., weight training, cardiovas-
cular-aerobic training, and stretching) that would 
augment overall weight reduction. Subjects were 
provided PGX in granular form to add to water and 
instructed to consume 5 g in 500 mL water 5-10 
minutes before each meal, 2-3 times daily for 14 
weeks.

Blood Collection and Laboratory Biochemical Analysis
Laboratory measurements were performed by an 

independent laboratory in British Columbia, 
Canada. At baseline, subjects were asked to fast 10 
hours before a blood draw procedure that included 
the following tests: plasma total cholesterol, 
triglycerides, HDL, LDL, glucose, insulin, and 
two-hour insulin. A 75-g oral glucose tolerance test 
was also performed according to the criteria and 
procedures determined by the laboratory. Those 
with aberrant risk factors were re-tested at week 14.

Statistical Analysis
A computerized statistical analysis was per-

formed using the paired t-test to assess several 
variables including height, weight, BMI, percent 
body fat, and various laboratory values before and 
after treatment. Significant results were obtained 
in those variables that yielded a p value of <0.05.

Results
Weight Loss and other Anthropometric Parameters

During the 14 weeks of PGX use significant 
reductions in group weight (-5.79 ± 3.55 kg), waist 
measurements (-12.07 ± 5.56 cm), percent body fat 
(-2.43 ± 2.39 %), and BMI (-2.26 ± 1.24 kg/m2) 
were noted. Full results are seen in Tables 1A and 
1B.

Similarly, and in concert with the group out-
comes, both sexes demonstrated significant 
reductions in the tested weight loss variables. Men 
lost an average 8.30 ± 2.79 kg, while women lost 
5.14 ± 3.49 kg over the 14-week study. Results for 
men are noted in Table 2A and for women in Table 
2B.
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Table 1A. Group 1: Men and Women Combined

Test

Weight (kg)

Waist (cm)

Hip (cm)

% Fat

Sample Size

29

29

29

29

Week 0 Mean & SD

89.98 ± 14.43

103.58 ± 12.78

116.30 ± 7.67

40.30 ± 8.28

Week 14 Mean & SD

84.19 ± 13.84

91.51 ± 12.95

106. 83 ± 7.44

37.87 ± 8.88

Change & SD

-5.79 ± 3.55

-12.07 ± 5.56

-9.47 ± 4.15

-2.43 ± 2.39

% Change

-6.44*

-11.65*

-8.14*

-6.02*

*p<0.05 from week 0; SD=Standard deviation.

Table 1B. BMI for All Groups

Test

Male

Female

All

Sample Size

6

23

29

Week 0 Mean & SD

35.03 ± 4.09

33.45 ± 7.57

33.78 ± 6.96

Week 14 Mean & SD

32.47 ± 3.78

31.27 ± 8.17

31.52 ± 7.43

Change & SD

-2.56 ± 1.22

-2.18 ± 1.26

-2.26 ± 1.24

% Change

-7.31*

-6.52*

-6.70*

*p<0.05 from week 0; SD=Standard deviation; BMI in kg/m2.

Table 2A. Group 1: Men (n=6)

Test

Weight (kg)

Waist (cm)

Hip (cm)

% Fat

Week 0 Mean & SD

84.29 ± 7.85

98.98 ± 8.99

115.19 ± 6.73

43.88 ± 4.52

Week 14 Mean & SD

79.15 ± 8.77

87.55 ± 10.57

105.92 ± 7.34

41.33 ± 6.15

Change & SD

-5.14 ± 3.49

-11.43 ± 5.71

-9.27 ± 4.29

-2.55 ± 2.63

% Change

-6.00* 

-12.00*

-8.00*

-6.00*

* p<0.05 from week 0; SD=Standard deviation.

Table 2B. Group 2: Women (n=23)

Test

Weight (kg)

Waist (cm)

Hip (cm)

% Fat

Week 0 Mean & SD

111.81 ± 9.18

121.13 ± 9.65

120.57 ± 7.62

26.58 ± 3.01

Week 14 Mean & SD

103.51 ± 13.05

106.63 ± 10.23

110.36 ± 7.39

24.62 ± 2.97

Change & SD

-8.30 ± 2.79

-14.50 ± 4.59

-10.21 ± 3.63

-1.97 ± 1.15

% Change

-7.43*

-12.00*

-8.00*

-7.00*

* p<0.05 from week 0; SD=Standard deviation.
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Lipid Levels
Compared to baseline values, subjects employing 

PGX had a significant reduction of 19.26 percent 
(n=17; p<0.05) and 25.51 percent (n=16; p<0.05) 
in plasma total and LDL-cholesterol values, 
respectively (Figure 2). Although a trend was noted 
toward a reduction in triglyceride and an increase 
in HDL-cholesterol values, the resulting changes 
were not statistically significant.

Fasting Plasma Insulin and Glucose
As a group and by the end of the study, partici-

pants employing PGX experienced a 6.96-percent 
reduction in fasting glucose (n=20; p<0.05), a 
12.05-percent decline in glucose on the two-hour 
glucose tolerance test (n=21; p<0.05), and a 
27.26-percent reduction in fasting insulin levels 
(n=17; p<0.05) compared to baseline (Figure 3). 
The decrease in two-hour insulin was not statisti-
cally significant.

Table 3 summarizes the overall laboratory data 
obtained during the 14-week trial.

Analysis of Efficacy using a Self-reporting Survey 
In a self-reporting survey completed by the 

participants at the end of the study, 97.7 percent of 
PGX users noted a positive response to the product 
both in curbing food cravings and hunger.

Side Effects of the Test Preparation
The test substance was generally well tolerated 

by the participants, with minor gastrointestinal 
(GI) symptoms comprising the majority of reported 
complaints. Sixty-eight percent noted mild GI 
symptoms (e.g., gas, bloating, constipation, loose 
stools) resolved within approximately three weeks 
of beginning the study. Thirty-two percent of 
participants experienced mild GI side effects 
throughout the study, but not sufficient in severity 
to discontinue use. A recent controlled study of 
PGX tolerance conducted in France confirmed the 
latter findings.24

Discussion
Retrospective analysis of this medically super-

vised weight-loss program demonstrates the use of 
PGX with general changes in diet and physical 
activity over a 14-week period was of benefit in 
modifying cardiometabolic risk factors in over-
weight and obese subjects.

Overall, there was a significant reduction in 
group weight (-5.79 ± 3.55 kg), waist 

measurements (-12.07 ± 5.56 cm), and percent 
body fat (-2.43 ± 2.39%) from baseline. Moreover, 
these latter physical changes were paralleled by a 
significant decrease in fasting plasma LDL 
(-25.51%), fasting glucose (-6.96%), and fasting 
insulin (-27.26%) levels over 14 weeks.

Some of the trends observed in this study have 
been recently corroborated by Kramer et al.25 In 
this study, 42 overweight men and women 

Figure 2. Percent Change in Plasma Lipids from Baseline after 14 Weeks 
of PGX 
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Figure 3. Percent Change in Fasting Glucose and Insulin and Two-hour 
Glucose from Baseline after 14 Weeks of PGX
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(BMI>25 kg/m2) were assigned to one of two 
groups: diet, glucomannan, and no exercise or diet, 
glucomannan, and exercise for an eight-week 
period. The volunteers in both groups ingested 
1,500 mg glucomannan plus 237 mL water five 
minutes before their largest meals twice daily. After 
two months both the non-exercise and exercise 
groups had significant reductions in body mass 
(men -2.7 ± 1.4 kg; -3.0 ± 4 kg, respectively; women 

-2.2 ± 1.5 kg; -3.3 ± 1.5 kg, respectively), total 
cholesterol (men -17.9 ± 21.5 mg/dL; -18.8 ± 19.4 
mg/dL, respectively; women -9.3 ± 20 mg/dL; -10.1 
± 19.5 mg/dL, respectively), and LDL cholesterol 
(men -16.1 ± 1.5 mg/dL; -15.2 ± 3 mg/dL, respec-
tively; women -6.9 ± 8.4 mg/dL; -13.6 ± 8.4 mg/dL, 
respectively). The current PGX study demonstrated 
higher weight loss values, likely due to the fact that 
PGX is significantly more viscous than glucoman-
nan and was employed at higher therapeutic levels 
over a longer period of time.

Other viscous, gel-forming fibers such as guar 
gum have been employed successfully in reducing 
cardiovascular risk factors in the obese.26 However, 
studies of soluble fiber mixtures for reduction in 
body weight have to date provided mixed results. 
One research team determined the additional use 
of guar gum, or guar gum and alginate combined 
with glucomannan, did not stimulate additional 
reductions in weight compared to the use of 
glucomannan alone.10 In contrast, a recent con-
trolled trial concluded that a combination of 3 g 
psyllium (Plantago ovata) and 1 g glucomannan at 
low dose (twice daily) or high dose (three times 

daily) resulted in significant reductions in weight 
(-4.52 and -4.60 kg, respectively) and LDL-
cholesterol levels (-0.38 and -0.24 mmol/L, respec-
tively) compared to placebo over a 16-week 
period.27 However, in the present study, individuals 
consuming PGX experienced a significant and 
greater reduction in weight (-5.79 ± 3.55 kg). In 
addition, it is interesting to note that men lost 
more weight on average (-8.30 ± 2.79 kg) than 
women (-5.14 ± 3.49 kg). This change could be 
attributed to basic sex differences seen in resting 
energy expenditure. Ferraro et al demonstrated the 
sedentary 24-hour energy expenditure is 5-10 
percent lower in women compared to men after 
statistical adjustments for age, activity, and body 
composition.28

The results obtained by PGX in reducing body 
weight (-5.79 kg) are comparable to those demon-
strated in studies of individuals taking the anti-
obesity medication orlistat (Xenical®, Alli®). 
Orlistat is a lipase inhibitor that reduces the 
absorption of fat.29 In a controlled study, 391 
mild-to-moderately overweight individuals who 
employed the drug orlistat at a dose of 60 mg three 
times daily for 16 weeks lost 3.05 kg, compared to 
1.90 kg in the placebo group.30 Whether or not the 
short-term weight loss achieved with lifestyle 
changes and PGX would remain stable over a 
one-year period or longer must be ascertained by 
longer-term controlled investigations.

PGX use also resulted in the reduction of other 
risk factors associated with mild-to-moderate 
obesity. After 14 weeks of PGX therapy a 

Table 3. Laboratory Data Analysis, Group Results

Test
*Total cholesterol (mmol/L)

**Triglycerides (mmol/L)

**HDL (mmol/L)

*LDL (mmol/L)

*Fasting glucose (mmol/L)

*2 hr Glucose (mmol/L)

*Fasting insulin (pmol/L)

**2-hr. Insulin (pmol/L)

Sample Size
17

17

17

16

20

21

17

17

Week 0 Mean & SD
5.69 ± 1.07

1.92 ± 0.98

1.48 ± 0.53

3.40 ± 0.96

5.75 ± 0.78

6.09 ± 2.10

89.41 ± 44.84

433.53 ± 270.32

Week 14 Mean & SD
4.60 ± 0.82

1.52 ± 0.56

1.53 ± 0.77

2.53 ± 0.64

5.34 ± 0.49

5.35 ±1.81

65.04 ± 33.21

355.76 ± 332.44

Change & SD
-1.09 ± 0.63

-0.40 ± 0.89

0.05 ± 0.67

-0.87 ± 0.56

-0.40 ± 0.65

-0.73 ± 1.43

-24.37 ± 36.29

-77.76 ± 196.51

% Change
-19.26

-20.97

3.33

-25.51

-6.96

-12.05

-27.26

-17.94

* p<0.05 from week 0; **NS (non-signi�cant) from baseline; SD=Standard deviation.
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significant reduction of plasma total 
(-19.26%; -1.09 mmol/L) and LDL 
(-25.51%; -0.87 mmol/L) cholesterol 
levels was demonstrated compared to 
baseline values (p < 0.05). The reduction 
in lipid values is comparable to the use 
of early generation statin drugs like 
lovastatin (Mevacor®). For example, one 
study noted that within one month of 
beginning lovastatin therapy, total and 
LDL cholesterol were decreased by 19 
percent and 27 percent, respectively, in 
those with elevated cholesterol levels.31

While the use of PGX decreases blood 
lipid levels, it also may positively 
influence signs of metabolic syndrome, 
a collection of clinical conditions 
including visceral obesity, high serum 
glucose and insulin levels, hypertension, 
and dyslipidemia.32 Research has shown 
those who have metabolic syndrome 
have a 50-percent greater risk of 
experiencing a major coronary event.33 
As such, reductions in weight, fasting 
insulin, and glucose would confer 
significant health benefits on such 
individuals. A recent study suggests 
wheat-fiber powder may be superior to a 
standard high-fiber diet in patients with 
metabolic syndrome. While both the 
high-fiber and wheat-fiber powder 
groups lost weight (-1 kg) over five 
weeks, those who employed the wheat-
fiber powder had significant reductions 
in blood pressure, fasting glucose, 
glucose on two-hour oral glucose 
challenge, total cholesterol, and LDL 
cholesterol. No significant reductions in 
insulin levels were reported.34 Unlike 
this latter study, fasting insulin levels 
decreased from 89.41 ± 44.84 pmol/L to 
65.04 ± 33.21 pmol/L (p<0.05) in this 
current study. The reduction in fasting 
insulin likely reflects improved insulin 
sensitivity and may be due in part to 
increased GLP-1 activity and decreased 
postprandial hyperglycemia, along with 
the improvement in insulin sensitivity 
that accompanies weight loss.35

These findings suggest the use of PGX 
in concert with lifestyle modifications 
may be of practical benefit to obese 

individuals with certain cardiometabolic 
risk factors. Unlike standard medical 
interventions (e.g., bariatric surgery, 
obesity pharmacotherapy) to treat 
obesity and elevated cholesterol levels, 
PGX is associated with minimal side 
effects. This safety profile and apparent 
therapeutic efficacy suggest PGX should 
be considered for individuals who are 
overweight/obese, have elevated 
cholesterol levels, and are insulin 
resistant. Given these significant 
preliminary outcomes, a placebo-con-
trolled trial is warranted using PGX.
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