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Abstract
Background Obesity and being overweight have become modern health problems due to energy intake being higher than expenditure. The obesity epidemic refers to the worldwide increase in excess weight according to the World Health Organization (WHO). Objective In light of the pressing need to check the progression of obesity, this study attempted to determine the effect of an herbal formula tablet, which contains Garcinia cambogia extract, yerba mate extract, and guarana extract, on weight control. Design We enrolled 30 overweight or obese subjects and randomly assigned them to a control or an intervention group. Subjects were asked to take a placebo or an herbal formula tablet twice a day for 8 weeks. Both groups had five nutrition education courses, and regular anthropometric measurements were taken. At the end of the study, we analyzed blood lipid and glycemic parameters to determine whether the herbal formula tablet had reduced lipid and glucose levels. Results Results showed that the waist and hip circumferences, weight, and body fat were significantly reduced in both groups (p<0.05); basal metabolic rates were simultaneously maintained, although there were no differences between the two groups. In addition, subjects in the intervention group had greater weight and body fat loss than did those in the control group (p<0.05). Blood analytic measurements showed that high-density lipoprotein cholesterol had significantly decreased in the control group (p<0.05). Conclusions In conclusion, the herbal formula tablet along with nutrition education can be helpful in weight control and maintaining the highdensity lipoprotein cholesterol level.
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Background

Obesity and being overweight have become modern health problems due to energy intake being higher than expenditure. The obesity epidemic refers to the worldwide increase in excess weight according to the World Health Organization (WHO).

Objective

In light of the pressing need to check the progression of obesity, this study attempted to determine the effect of an herbal formula tablet, which contains Garcinia cambogia extract, yerba mate extract, and guarana extract, on weight control.

Design

We enrolled 30 overweight or obese subjects and randomly assigned them to a control or an intervention group. Subjects were asked to take a placebo or an herbal formula tablet twice a day for 8 weeks. Both groups had five nutrition education courses, and regular anthropometric measurements were taken. At the end of the study, we analyzed blood lipid and glycemic parameters to determine whether the herbal formula tablet had reduced lipid and glucose levels.

Results

Results showed that the waist and hip circumferences, weight, and body fat were significantly reduced in both groups (p<0.05); basal metabolic rates were simultaneously maintained, although there were no differences between the two groups. In addition, subjects in the intervention group had greater weight and body fat loss than did those in the control group (p<0.05). Blood analytic measurements showed that high-density lipoprotein cholesterol had significantly decreased in the control group (p<0.05).

Conclusions

In conclusion, the herbal formula tablet along with nutrition education can be helpful in weight control and maintaining the highdensity lipoprotein cholesterol level.
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Introduction

besity is a condition of excessive body fat tissue accumulation. The main cause of obesity is a long-term energy im- O balance, which means that caloric intake is greater than consumption. There are three parts of general body energy consumption, including the basal metabolism expenditure, the thermic effect of food, and physical activity. The three kinds of energy consumption account for approximately 60%, 10%, and 30% of total calories consumed. Major factors that affect the body energy balance are dietary intake, the body’s metabolic rate, and physical activity. If the ratio of these factors is unbalanced, it is likely to cause obesity. Over the past few decades, research related to causes of obesity has progressed considerably, such as the discovery of an obesity gene, metabolic factors, energy consumption, and utilization. But the prevalence of obesity has not decreased, so we presume that the main reasons causing obesity are environmental factors, which have caused steady increases in obese populations.1

As to environmental factors, a correlation of diet and obesity can be found in numerous studies, e.g., excessive dietary fat intake has a direct correlation with the formation of body fat, but still some studies found that even when dietary fat intake is reduced, the incidence of obesity still increases. This shows that obesity is caused by several dietary factors. The major environmental factor that causes an energy imbalance is diet, and numerous factors affect the diet, such as physical and psychological effects, which regulate the appetite of humans. Hunger and satiety are affected by physical factors, sensation, and cognition of the brain, digestion, and absorption. These factors affect regulation of the intake of different foods, and thus cause the energy balance to vary.2

Recently, treatment of adult obesity has focused on diet control, exercise guidance, and living habits to amend the basic principles, and finally the use of weight loss drugs has been considered. However, many people directly choose to use drugs for weight loss, which shows the importance of developing weight 1,2 management formulas.1,2

Many weight-loss drugs reduce calorie intake, reduce the appetite, or increase satiety, but are often accompanied by many side effects, such as a dry mouth, constipation, nausea, headaches, and insomnia, and in severe cases may even increase the blood pressure and pulse rate, arrhythmias, and angina, and thus increase 1,2 the risk of heart disease.1,2 Although weight-loss drugs contribute to weight control, the side effects are worse than the benefits of weight loss. Therefore, we hope that some weight management formulae can be used as a weight loss aid, to meet the needs of the public.

Garcinia cambogia is a tropical fruit grown in Southeast Asia, southern India, and Africa, and is widely used for cooking because of its sweet and sour taste. It contains (-)-hydroxycitric acid (HCA), which is similar to citric acid, and studies have shown that HCA can be used as a competitive inhibition of ATP-citrate lyase,3 to reduce the synthesis of fatty acids and cholesterol, and promote glycogen synthesis,4 thereby reducing the accumulation of body fat. In cases of high dietary intake of excessive glucose, HCA can reduce the role of lipid synthesis, and through its inhibi- 5,6 tion of glycosylation, it promotes the production of new sugars.5,6

Yerba mate tea is a common beverage in South America, and its use quickly extended worldwide. Yerba mate tea is an herbal drink made from Ilex paraguariensis St. Hilaire. It contains many different bioactive compounds, such as polyphenols, alkaloids, triterpenoid saponins, and flavonoids. Yerba mate has many important pharmacological properties. Many previous studies indicated that it has an antioxidant effect, anti-inflammatory effect, anti-mutagenic effect, anti-obesity effect, and an effect of lowering blood glucose. In the past, animal and human experiments pointed out that yerba mate regulates blood lipids, but the exact mechanism is still unclear.

Guarana (Paullinia cupana) originates in northern Brazil, 7,8 and is often added to drinks to add flavor.7,8 In addition, Boozer and other scholars9 gave subjects an anesthesia mixture of ephedra and guarana, which can effectively reduce body weight and body fat.10 But its effectiveness is accompanied by side effects, and longterm use still needs to be further evaluated.9

L-Carnitine can transport large adipocytes from the mitochondria to the intramedullary membrane of granules and burn fat on the inner membrane of granules. The literature also suggests that carbohydrate-containing compounds can induce high levels of fat in mice.

Subjects And Methods

The aim of study was determining the effect of herbal formula tablet, which is containing garcinia cambogia extract, yerba mate extract and guarana extract, on weight control.

Subjects

Thirty subjects were recruited from a neighborhood near Taipei Medical University (Taipei, Taiwan). Inclusion criteria included a BMI of ≥24 kg/m , a waist circumference of ≥90 cm in men and ≥80 cm in women, and being aged 20~70 years. Exclusion criteria were hepatic or renal disease, a history of cardiovascular disease or cancer, pregnancy, breast feeding, intending to become pregnant during the study period, thyroid or pituitary disease, gastrointestinal disease, neurological disease, an eating disorder, alcohol consumption, or taking anti-hyperlipidemia medicine. Written informed consents was obtained from all subjects, and consuming of other supplements.

The clinical trial registration No. was TMU-JIRB 201411023.

Supplement Composition

® The Burner Superlative Svelte herbal formula tablet contains yerba mate extract (16%), Garcinia cambogia extract (38%), guarana

extract (12%), calcium phosphate dibasic, L-carnitine, and lactate. Each tablet is 414 mg and is to be taken before a meal.

Study Design

There was an 8-week study intervention period (weeks 0 to 8). Subjects were assigned to a control group (placebo) and a supplement group (given an herbal formula tablet 30 min twice a day before a meal). Both groups received nutritional education and dietary counseling every 2-weeks. Every 2-weeks of the intervention period (weeks 0, 2, 4, 6, and 8), anthropometric data and blood pressure were measured. Anthropometric data included the height, weight, body composition, BMI, waist and hip circumferences, and the waist-hip ratio. Body composition was measured by Inbody 3.0 (Biospace, Seoul, Korea) according to the principle of a biochemical impedance analysis (BIA). At weeks 0 and 8, blood samples were collected after a subject had fasted overnight. Subjects were asked to keep a 3-day dietary record (2 weekdays and 1 weekend day) at weeks 0, 2, 4, 6, and 8, and compliance was checked by examining the dietary record. At week 8, subjects were asked to complete a satiety evaluation test. All subjects maintained regular physical activity.

Blood Sample Analysis

Blood samples were analyzed by Taipei Medical University Hospital. Plasma collected by centrifugation at 1500 g for 10 min at 4 °C was stored at -80 °C until further analysis. The lipid profile included total cholesterol (TC), triglycerides (TGs), low-density

Table 1. Anthropometric Measurements During the Intervention Period n (male) 15 (1) Age (years) 48.2 ± 12.0 Height (cm) 159.9 ± 7.8 SBP (mmHg) 127.3 ± 17.1 125.1 ± 21.9 DBP (mmHg) 82.1 ± 13.5 79.0 ± 13.4

WC (cm) 91.3 ± 7.1 85.1 ± 6.5* HC (cm) 103.2 ± 6.2 100.6 ± 6.1* WHR (%) 0.88 ± 0.04 0.85 ± 0.04* Weight (kg) 71.2 ± 11.5 69.8 ± 11.4* Muscle mass (kg) 42.5 ± 6.7 42.5 ± 6.8 Fat mass (kg) 25.7 ± 6.7 24.3 ± 6.6* Body fat (%) 35.9 ± 5.0 34.6 ± 5.2* BMI (kg/m2) 27.7 ± 2.4 27.2 ± 2.5* BMR (kcal) 1279.2 ± 213.5 1279.5 ± 214.0 All values are the mean ±SD. BMI, body mass index; WC, waist BMR, basal metabolic rate; SBP, systolic blood pressure; DBP, diastolic blood pressure. Differences between groups were assessed by Student’s T-test. * Differences within groups were assessed by a paired T-test (p<0.05 indicates significance). lipoprotein (LDL) cholesterol (LDL-C), high-density lipoprotein cholesterol (HDL-C), fasting blood glucose (FBG), and hemoglo bin A1c (HbA1c).

Dietary Nutrient intake Analysis

Daily nutrient intake was calculated as the mean daily intake from a 3-day dietary record using the nutrient analytical software (Ekitchen, Taichung, Taiwan). The nutrient assessment included the total caloric intake, dietary macronutrient intake (fat, proteins, and carbohydrates), and dietary fiber.

Statistical Analysis

All data are expressed as the mean ± SD or number (n) and percentages (%). Data were analyzed using Student’s T-test and paired T-test. Analyzing data measured by determination of normality. A value of p<0.05 was used to indicate statistical significance.

Results

Baseline Characteristics of Subjects

Table 1 presents data on the 15 subjects assigned to the control group (C) and 15 subjects assigned to the supplement group (S) who completed the entire study period. There were no differences in age, height, weight, body fat, BMI, blood pressure, or the waisthip ratio between the two groups.

1,2

Control group Supplement Group 0 week 8 week 0 week 8 week p value 15 (3) - 51.5 ± 13.2 - 160.3 ± 10.0 - 128.7 ± 17.3 123.2 ± 15.6 0.783 74.8 ± 13.9 76.8 ± 10.3 0.619 93.8 ± 9.0 87.6 ± 10.2* 0.432 106.5 ± 8.9 102.9 ± 9.3* 0.431 0.88 ± 0.05 0.85 ± 0.06* 0.709 73.9 ± 14.6 71.0 ± 15.0* 0.809 43.8 ± 10.7 43.2 ± 10.4 0.842 26.9 ± 8.9 24.8 ± 9.2* 0.869 36.5 ± 8.3 34.7 ± 8.6* 0.970 28.7 ± 4.8 27.6 ± 5.0* 0.790 1303.4 ± 314.2 1289.8 ± 303.8 0.915 circumference; HC, hip circumference; WHR, waist-hip ratio;

Anthropometric Measures

As shown in Table 2, anthropometric measures included weight, BMI, body fat, fat mass, muscle mass, waist circumference, hip circumference, and the waist-hip ratio. Weight and BMI at week 8 in both groups were significantly lower than at the baseline; at weeks 4 and 8 weight, BMI and body fat percentage changes in the supplement group were significantly lower than those in the control

Table 2. Anthropometric Measurements Differences before and after the Intervention Period SBP (mmHg) -1.0 ± 14.3 -0.6 ± 14.0 0.939 -2.1 ± 12.1 -5.5 ± 13.5 0.483 DBP (mmHg) -2.7 ± 8.3 1.7 ± 14.1 0.313 -3.1 ± 11.8 2.0 ± 13.3 0.272 WC (cm) -3.6 ± 4.3 -6.2 ± 4.1 0.101 -6.2 ± 3.7 -6.2 ± 5.0 1.000 HC (cm) -1.6 ± 2.2 -3.1 ± 1.2 0.029* -2.6 ± 1.9 -3.6 ± 1.6 0.132 WHR (%) -0.02 ± 0.04 -0.03± 0.04 0.375 -0.04 ± 0.04 -0.03 ± 0.04 0.569

Weight (kg) -0.5 ± 1.1 -1.9 ± 1.2 0.003* -1.4 ± 1.5 -2.8 ± 1.8 0.023* Muscle mass (kg) 0.2 ± 0.8 -0.2 ± 1.3 0.271 0.0 ± 0.8 -0.6 ± 1.3 0.115 Fat mass (kg) -0.8 ± 1.1 -1.6 ± 1.0 0.039* -1.4 ± 1.1 -2.2 ± 1.2* 0.046* Body fat (%) -0.9 ± 1.2 -1.6 ± 1.5 0.169 -1.3 ± 1.2 -1.8 ± 1.4 0.298 BMI (kg/m ) -0.2 ± 0.4 -0.7 ± 0.5 0.004* -0.5 ± 0.6 -1.1 ± 0.7 0.018* BMR (kcal) 5.8 ± 18.9 -3.7 ± 29.3 0.304 0.3 ± 18.2 -13.7 ± 28.6 0.123 All values are the mean ±SD. BMI, body mass index;WC, waist circumference; HC, hip circumference;WHR, waist-hip ratio; BMR, basal metabolic rate; SBP, systolic blood pressure; DBP, diastolic blood pressure. * Differences between groups were assessed by Student’s T-test (p<0.05 indicates significance). Differences within groups were assessed by a paired T-test.

Blood Lipid Profile and Blood Glucose

As shown in Table 3, baseline TC and LDL-C in both groups were higher than the ideal range (TC<200 mg/dL and LDL-C<130 mg/dL). There were no differences in TC, HDL-C, LDL-C, fasting blood sugar, or hemoglobin A1c between the two groups at

Table 3. Serum Lipids and Blood Glucose Concentrations During the TC (mg/dL) 205.7 ± 37.5 197.9 ± 29.3 TG (mg/dL) 101.4 ± 47.5 116.7 ± 50.9 HDL-C (mg/dL) 55.3 ± 14.9 51.3 ± 13.3* LDL-C (mg/dL) 144.1 ± 35.9 137.7 ± 26.4 FBG (mg/dL) 95.4 ± 25.7 94.7 ± 18.3

HbA1c (%) 5.71 ± 0.85 5.65 ± 0.66 All values are the mean ±SD.TC, total cholesterol;TG, triglyceride; LDL-C, low-density lipoprotein cholesterol; HDL-C, highdensity lipoprotein cholesterol; FBG, fasting blood glucose; HbA1c, hemoglobin A1C. Differences between groups were assessed by Student’s T-test. * Differences within groups were assessed by a paired T-test (p<0.05 indicates significance).

Discussion

According to the Ministry of Health and Welfare who announced statistics on the top ten causes of death, the current causes of death due to chronic diseases and malignant tumors (such as colon group (p<0.05). The body fat percentage, waist circumference, hip circumference, and waist-hip ratio at week 8 in both groups were significantly lower than respective values at the baseline (p<0.05). Values of the fat mass at week 8 in both groups were significantly lower than respective values at the baseline (p<0.05). There were no differences at the baseline, and weeks 4 and 8 between the two groups. Blood pressure did not differ between the two groups at the baseline, or at weeks 4 and 8.

1,2

0~4 weeks 0~8 weeks Control Supplement p value* Control Supplement p value the baseline or week 8. After the 8-week intervention, HDL-C in the control group was significantly lower than that at the baseline (p<0.05). There were also no differences in TC, LDL-C, TGs, fasting blood sugar, or hemoglobin A1c in the two groups when compared to values at the baseline.

1,2 Intervention Period Control Supplement Week 0 Week 8 Week 0 Week 8 p value 212.0 ± 33.2 208.2 ± 38.3 0.413 123.4 ± 44.9 110.5 ± 47.9 0.737 54.1 ± 11.5 54.8 ± 13.4 0.476 146.9 ± 34.0 145.9 ± 38.2 0.503 87.3 ± 6.8 87.5 ± 6.1 0.155 5.47 ± 0.38 5.53 ± 0.37 0.521

cancer, breast cancer, and endometrial cancer), heart disease, cerebrovascular disease, diabetes, hypertension, chronic liver disease and cirrhosis, chronic kidney disease are all related to obesity.13 It can be seen that threats from obesity to health and society are very extensive.

Obesity is the main cause of dyslipidemia. Previous research indicated that peripheral tissues are responsible for insulin resistance caused by obesity, as free fatty acids increase in adipose tissues, and TGs are synthesized in the liver. TGs enter blood vessels by the very-low-density lipoprotein (VLDL) type and react with cholesterol ester protein transport and lipoprotein lipase (LPL) in the blood. This abnormal reaction eventually enhances the concentration of free fatty acids, VLDL and LDL particles in the blood cause the concentration of serum TGs to increase, and the risk of cardiovascular diseases also increases.

In our study, through 8 weeks of five classes of nutrition education courses, we found that nutrition education can reduce the waist and hip circumferences, body weight, and body fat. It also helped maintain the amount of muscle and the basal metabolic rate. The herbal formula tablet can increase weight loss changes, with the main efficacy of the component of the yerba mate tea extract of chlorogenic acid.

Previous studies indicated that a similar daily diet, in which 3 g of yerba mate extract (containing 105 mg of chlorogenic acid) was given daily, significantly decreased the body fat, body fat percentage, and waist-hip ratio compared to a placebo group over 12 weeks, and with no side effects.14 Other animal experiments found that yerba mate extract can reduce the size of fat cells, inhibit preadipocyte differentiation, and reduce the accumulation 12,15 of lipids in adipocytes. Some studies showed that yerba mate extract can inhibit weight gain and abdominal fat accumulation, while reducing serum cholesterol, TGs, and the LDL-C concentra- 15,16 tion. Many cell and animal studies showed that chlorogenic acid reduces body weight and improves blood lipid and obesity-related hormones, through inhibiting lipid-related genes.

Therefore, the components of yerba mate, especially chlorogenic acid, can be useful in weight and body fat control. In our study, we administered about 530 mg of the yerba mate extract (about 14.6~21.9 mg of chlorogenic acid); it was not as much as the amount in other interventions, but could effectively increase weight loss changes. Although our trial did not improve blood lipids, it did not decrease HDL-C compared to the control group. Previous studies found that yerba mate extract can increase the HDL-C concentration. It can be deduced that the herbal formula tablet can avoid a decrease in HDL-C levels during weight loss.

Popular strategies on weight loss often fail to address many key factors such as fat mass, muscle density, bone density, water mass, their inter-relationships and impact on energy production, body composition, and overall health and well-being. (-)-Hydroxycitric acid (HCA), a natural plant extract from the dried fruit rind of Garcinia cambogia, has been reported to promote body fat loss in humans without stimulating the central nervous system.

The strengths of this study are that this is the novel supplements for weight loss. On the other hand, there are limitations in this study. The study has small sample size, and since the lifestyle of the participants is similar, which could limit the outcome of the trial. Therefore, bigger sample size form different countries are required to investigate this phenomenon. There are many active components in diets, such as lycopene, vitamin C, vitamin E and γ-aminobutyric acid (GABA). However, the influences effect of other active components is not investigated in this study. Therefore, the role of other active components in this effect should be distinguished in the future.

Conclusion

In conclusion, the herbal formula tablet helped reduce the waist and hip circumferences, body weight, and body fat percentage, and with a balanced diet can increase the weight loss efficiency. After 8 weeks, the average weight reduction was about 2.2 kg, the average body fat percentage was reduced by about 2%, and a decrease in the HDL-C concentration was avoided during the weight-loss period. We suggest this formula can prevent the accumulation of adipose tissue by improving fatty acid oxidation enzyme activity and through inhibiting lipid-related genes.
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