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Abstract:

Introduction: In the prevention and treatment of obesity dietary regiments plays a major role. Recently the
benefits of different food supplements are pointed out. The aim of our study was to examine the effect of
alginates on the weight loss and body mass index (BMI), and some metabolic parameters in adults and rodents.

Materials and methods: The first study represented a clinical study. A total of 108 obese patients entered the
trail. They received a diet with a 500 kcal/ daily deficit and alginates as a food supplements. Anthropometric
measures were done at baseline and after 6 weeks. Lipid status was also measured. The second study was an
experimental study on 48 male obese Wistar rats with previously developed nutritional model of obesity.

Results: We found statistically significant reduction of BMI and waist circumference in the group, treated with
alginates. Further, total cholesterol, LDL-cholesterol and triglycerides were also statistically significantly reduced
in the treated group. Our experimental study showed that rats treated with alginate acid demonstrated a significant
reduction of body weight. Moreover there were changes in the blood levels of ghrelin between those treated
with/without alginates.

Conclusions: Our study suggests that alginates could be useful for reduction of body weight and can reduce lipid
cardiovascular risk factors in both humans and animals

I. INTRODUCTION

Obesity is a wide spread disease not only in the countries with high standard of living, but in the counties with lower
standard. According to the Bulgarian Association for the Study of Obesity and Related Diseases (BASORD) more
than 56% of adult Bulgarians are overweight (BMI > 25 kg/m?) and 17.7% are obese (BMI > 30 kg/m?). The
treatment of obesity includes three major approaches— diet, increased physical activity and drug therapy. Drugs for
treatment of obesity have to be effective in weight reduction, well tolerable and without side effects.

Obesity continues to grow steadily despite of the numerous efforts to prevent and fight it. Food supplements
containing alginate acid are an approved pharmacological treatment of obesity. However, the effect of such
supplements on the appetite regulation and metabolism is still unknown.

The new Bulgarian food supplement “Algigracil” consists of algine acid salts and antioxidantive complex. One dose
(one sachet) contains highly purified alginates (compounds of alginic acid), Vitamin E 30mg, Vitamin C 60 mg and
beta-carotene 3 mg. Dissolved in water and taken in 20-30 sec, alginates turns in to gel in the stomach, which
remains there 2-3 hours and brings forth a sense of repletion.

Aims:
A) To examine the effect of alginates on the weight loss, BMI and lipid parameters in patients with obesity;
B) To investigate possible effect of alginates on the orexigenic hormone ghrelin in obese male rats.
II. MATERIAL AND METHODS
2.1. Clinical Study

108 patients (68 females and 40 males) with obesity were examined (mean age 37,8 year, mean BMI — 33,7 kg/m?).
Alginates were applied in dose 2 sachet t.i.d. parallel with a diet with a 500 kval/ daily deficit for 6 weeks.
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Anthropometric indexes were measured as follows - body weight (kg) and BMI (kg/m?). The waist to hip ratio was
also calculated. The percentage of the fat mass was determined by a bioimpedance apparatus Tanita 420.

Total cholesterol, HDL-cholesterol, LDL-cholesterol and triglycerides were measured in human plasma. All tests
were made at the beginning and in the end of the study.

Data were statistically analyzed by SPSS, v.16. The statistical significance was set at p< 0.05.

2.2. Experimental Study

A total of 48 male Wistar rats (200-220g) were used. Rats were randomized into 4 groups. In the first group, rats
were fed with a standard chow diet (controls); in the second group rats were fed with standard chow plus alginates;
in the third group rats were fed with a high-fat diet, containing mixture of various nuts plus standard chow food
(experimental obesity); the forth group was fed with a high-fat diet, chow food and alginates. All the groups were
fed for a 3-week period. Alginates were given once a day (0.5 ml/100g). Food intake was determined daily; body
weight was measured at the end of each 3 days. At the end of the study rat were anaesthetized and blood was
collected. Epididymal fat tissue and various organs were removed and weighed. Blood specimens were taken for
biochemical analyses. Plasma ghrelin concentrations were examined by ELISA methodology.

III. RESULTS
3.1. Clinical Study

After 6 weeks a reduction of body weight (kg), BMI, waist to hip ratio, fat mass (%) and fat mass (kg) was observed
(Table 1).

Table 1. Changes in anthropometric and body impedance characteristics before and after the study

Body mass (kg) BMI Waist to hip ratio Fat mass % Fat mass( kg)
Before study 94.6 33.12 0.88 36.2 34.2
After six weeks 86.5* 30.28* 0.8* 33.3* 28.8*

*Statistical significance was set at p< 0.05
Moreover, the results showed significant reduction in all lipid parameters (Table 2)

Table 2. Changes in lipid parameters before and after the study

Total cholesterol HDL LDL Triglycerides
Before treatment 6.64 1.08 4.1 2.3
After 6 weeks 6.02* 1.06* 3.2* 1.7*

*Statistical significance was set at p< 0.05.
The food supplement with alginates was very well tolerated by our subjects. No side effects were reported.

3.2. Experimental Study

Alginates affected the development of obesity and the parameters of carbohydrate and fat metabolism in rats. A
decrease of plasma lipids and glucose in groups treated with Alginates was determined. Those results correlated with
a significant decrease of pancreas weight in rats. The group treated with alginate acid showed a significant reduction
of body weight and BMI. Alginates reduced the weight gain (27.5%) in the forth group (experimental obesity plus
alginates), compared with the third group (experimental obesity). Moreover, there were changes in the blood levels
of ghrelin between those treated with/ without alginates.

IV. DISCUSSION

The effect of food supplements is based on the property of the compounds of alginic acid (organic acid originating
from kelp) to produce gel in an acid medium (the gastric juice) which is insoluble and hard to be assimilated in to
the organism. Thus, taking this kind of food supplements would reduce a further intake of high caloric foods, and
would possibly promote a weight loss and a good patient’s compliance towards weight maintenance.

The vitamins contained in this food supplement are properly selected and contribute to prevent degenerative
vascular changes. These vitamins of highly antioxidant capacity reduce the oxidation stress level and keep the cell
physiological functions.

High-fat diet led to the development of obesity in male Wistar rats. The group treated with alginate acid showed a
significant reduction of body weight and adiposity. Moreover, there were changes in the blood levels of ghrelin
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between those treated with/ without alginates. Thus, the beneficial effect of alginates on ghrelin could be possibly
explained by its mechanical effect of the stomach mucosa, and thus on the ghrelin secretion.

V. CONCLUSIONS

After six week of treatment with alginates significant decrease of the body weight and BMI (p<0.01) was
established in comparison to the control group. Alginates assured mechanical satiety. The food supplement showed a
lack of side effects.
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Our results demonstrated that alginates inhibit the development of obesity in male Wistar rats. In addition the
tested Bulgarian supplement had the capacity to reduce the the blood glucose and lipid levels. The supplement
assured a mechanical satiety. Moreover, the product did not present side effects in rats.

The beneficial effect of alginates on ghrelin could be possibly explained by its mechanical effect on the stomach
mucosa, and thus on the ghrelin secretion.
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