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Herbal medicines applied to obesity

Abstract
The study aimed to investigate scientific evidence on the use 
of herbal medicines “Camellia sinensis”, “Citrus aurantium” and 
“Carthamus tinctorius” to help weight loss. In the development of 
this research we carried out systematic bibliographical studies 
on PubMed, ScienceDirect and Scielo databases between the years 
2000-2014. According to the studies found, green tea extract 
of Camellia sinensis has several active ingredients, among which 
catechin stands out, which inhibits the enzyme catechol-o-
methyltransferase, responsible for degrading norepinephrine by 
prolonging the effect of adenosine 3’, 5’-cyclic monophosphate on 
thermogenesis mainly mediated by noradrenaline in combination 
with caffeine. Citrus aurantiums, due to the synephrine action, 
stimulates the action of the β3-receptors, accelerating lipolysis, 
and increases basal metabolism through thermogenesis, causing 
weight reduction. Carthamus tinctorius, through the action of 
linoleic acid, inhibits the enzyme lipoproteinlipase, responsible for 
carrying triglycerides from the blood to the interior of adipocytes, 
helping reduce weight, while oleic acid stimulates the enzyme 
carnitine palmitoltranferase that mobilizes fatty acids into the 
mitochondria causing the β-oxidation process that contributes to 
weight loss. It was possible to understand that despite the herbal 
medicines investigated have shown satisfactory results, data are 
still incomplete and require further research.
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Introduction

The first records on phytotherapy date back to the period of 2838-2698 B.C. With the advent 
of technology and industrialization and the consequent ability to isolate the active ingredients 
and their synthesis, phytomedicines gained importance worldwide both by increasing production 
and demand by the population. 1,2

Over the years, the use of plants for a wide variety of purposes has been known as Phytotherapy, 
which etymologically has origin in Phyton, meaning “plant” and Therapeia, which means “therapy”, 
and both words together mean “treatment of diseases with plants”.3

In the search for new perspectives to treat obesity, phytotherapy arises as one more alternative. 
Low cost and few side effects are factors that make plant-derived medicines increasingly popular. 
There are numerous alternatives available in the market to treat obesity but few have consistent 
evidences concerning their safety and effectiveness.4

The incidence of obesity has grown at an alarming rate in recent years, becoming a health 
problem with uncountable social costs worldwide.5

Herbal medicines used for weight loss act in the body as appetite suppressants or metabolism 
boosters leading to reduced food intake, a decline of cholesterol serum levels and an increased 
antioxidant, diuretic and lipolytic activity.6 A large variety of phytomedicines have been exploited 
for their potential in treating obesity. They are mainly complex products with various components 
of different chemical and pharmacological features.7-9

Obesity is considered a modern disease, being one of the fastest growing pathologies in recent 
years, according to the World Health Organization (WHO).10 Overweight and obesity are defined 
as an abnormal or excessive accumulation of fat, which can be harmful to health, and obese people 
have higher risk of developing health problems. 

The percentage of overweight people rose from 42.7% in 2006 to 48.5% in 2011, while the 
percentage of obese people rose from 11.4% to 15.8% in the same period. The increased obesity 
and overweight affects both men and women. In 2006, about 47.2% of men and 38.5% of women 
were overweight, while in 2011 it rose to 52.6% and 44.7% among men. Overweight problems 
begin early and affect 29.4% of adults between 18 and 24 years old. In men aged between 25 and 
34 years, prevalence of overweight is almost twofold, reaching 55%. From 35 to 45 years old, the 
percentage is 63%. Among women aged 18 to 24 years, 6.9% are obese. It is also observed that 
prevalence of obesity is almost twofold in women aged 25 to 34 years (12.4%) and nearly threefold 
between 35 and 44 years (17.1%). After 45 years old, the rate of obesity remains stable, reaching 
about a quarter of the female population.11
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For some time, the cult of thinness has led individuals to a constant search for products to 
minimize or even eradicate the overweight and/or obesity problem, but the consumption of herbal 
medicines for weight loss has become an excessive practice mainly due to the lack of more conclusive 
information. 12 The cult of fitness leads individuals to consume products that contribute to weight 
loss but sometimes leads to improper use and unrestrained intake, without the supervision of a 
qualified professional.13,14

Among the treatments commonly used for obesity, there are those which diminish foods 
intake; those which alter the metabolism and others which increase thermogenesis, which are 
achieved with the use of synthetic or natural drugs such as herbal medicines.15,16 It should also 
be mentioned the changes in dietary habits, the practice of physical exercises and surgical and 
psychological treatments.17

To fight obesity, there are numerous treatments, either via drugs (synthetic or semisynthetic) 
or in natura plants used as supplementary medicines.18 Among alternative therapies to treat 
obesity, the following can be highlighted: floral, acupuncture, auriculotherapy, physical activity 
and phytotherapy.19

In 1978, WHO officially recognized the use of herbal medicines to treat obesity.20 This 
was because 80% of the population use plants or preparations containing plants for medicinal 
purposes. In addition, the accessibility and low cost of herbal medicines compared to synthetic 
drugs contributed to strengthen and disseminate the use of phytomedicines. 18,20 In Brazil, policies 
for herbal medicines and phytotherapy date back to 1981, by means of the Administrative Rule 
no. 212, of September 11, issued by the Ministry of Health, which defines herbal therapy as one 
of the priorities of clinical research.21

Afterwards, in 1982, the Ministry of Health launched the Research Program for Medicinal 
Plants of the Medicine Center (PPPM/CEME), aiming to develop an alternative and supplementary 
therapy with scientific basis, in view of the pharmacological value of popular plants-derived 
medicines.21

According to the Resolution no. 48, of 2004,  of the Collegiate Board  of the National Drug 
and Sanitary Agency (ANVISA), phytomedicines are all medicines made exclusively from plants 
or parts of plants such as roots, bark, leaves, flowers, fruits or seeds, which have recognized 
properties for cure, prevention, diagnosis or symptomatic treatment of diseases, validated by 
ethnopharmacological studies, technical and scientific documentations or phase 3 clinical trials.22

Since 2007, with implementation of Resolution no. 402 of August 6, 2007 of the Federal 
Council of Nutritionists, nutrition professionals are allowed to prescribe herbal medicines and 
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magistral preparations as a supplement to dietetic prescription for oral use, either as in natura 
plant drugs or in their most diverse pharmaceutical forms, provided that the nutrition professional 
has a specialized degree on Phytotherapy. According to the same Resolution, prescription is not 
allowed for herbal medicines that are exempted from medical prescription, which are listed in 
the Resolution no. 89 dated March  16, 2004.23

The use of phytomedicines by health professionals and the acceptance of these medicines by 
the population has been growing every day and roughly 25% of the drugs prescribed worldwide 
have a plant origin.19,23

The aim of this paper was to show the importance of herbal medicines as an adjuvant to the 
treatment of obesity and weight loss, but is not intended to compare their effects with the synthetic 
drugs traditionally used for this purpose. Among the herbal medicines addressed in the present 
study are Citrus aurantium L., Camellia sinensis L. and Carthamus tinctorius L.

Methodology

A systematic literature review was carried out; search for articles was performed on Pubmed, 
Science Direct and Scielo databases about the use of “Camellia sinensis”, “Citrus aurantium” and 
“Carthamus tinctorius” phytomedicines for treatment of obesity. The descriptors used in the search 
were: ‘‘phytotherapy’’, ‘‘obesity’’, “emaciation” and “lipolysis”, in accordance with the health sciences 
descriptors (DeCS).

As criteria for inclusion, studies relating herbal medicines with weight loss and pharmacological 
action for obesity control or reduction were selected. In the study, it was also included in vivo 
researches on the use of herbal medicines with results on loss weight for each herbal medicine 
related to obesity. 

The articles were organized according to the database and keywords, and then quantifi ed, 
considering the period between 2000 and 2014. Studies that did not have pharmacological data 
on plants, specifi cally “Camellia sinensis”, “Citrus aurantium” and “Carthamus tinctorius”, and which 
were out of the above cited period of time were disregarded.

The data were analyzed and graphed for better observation using the Microsoft Excel software, 
version 2013®.



Herbal medicines applied to obesity

DEMETRA; 2016;  11(2); 473-492 477

Results and Discussion

The search conducted on the databases resulted in the following number of articles published 
from 2000 to 2014: PubMed (19 articles), Science Direct (04 articles) and Scielo (02 articles), 
respectively, as shown in Fig. 1. 

Figure 1. Compilation of articles based on the Camellia sinensis, Citrus aurantium, obesity, 
phytomedicines and green tea descriptors published in the period of 2000 to 2014 on PubMed, 
Science Direct and Scielo databases.
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Figura 1. Compilação de artigos referentes aos descritores Camelia sinensis, 
Citrus aurantium, obesidade, fitoterápicos e chá verde no periodo 
compreendido entre 2000 e 2014 nas bases de dados PubMed, Science Direct 
e Scielo. 
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Camellia sinensis L.

Green tea, black tea, Chinese tea or English tea are different commercial types of products 
made with the leaves of Camellia sinensis L., which originated in the East, very popular in China, 
India and Japan. Tea made from this plant is one of the most consumed beverages in the world. 
Belonging to the family Theaceae, it is a food that is consumed by the population especially as a 
medicine, making it a functional food for many people.21

Cultural, social and economic influences intensify research works with plant extracts and their 
bioactive constituents. In this context, C. sinensis has been highlighted in various studies for their 
composition rich in phenolic compounds, which are powerful antioxidants.18,24

Depending on the production process used, their leaves are used for the production of three 
main kinds of teas: green tea, oolong and black tea, and the difference between them depends on 
the degree of inactivation of leaf enzymes during processing.25

Green tea is produced from fresh leaves of the plant after a quick inactivation of the 
polyphenoloxidase enzyme by vaporization and drying, which preserves the polyphenols and makes 
it richer in catechins compared to other teas. 25,26  The oolong or “partially oxidized” tea is obtained 
after letting the leaves stand for two to four hours and then heat them to stop the oxidation process. 
Black tea derives from leaves that aged by aerobic catechins oxidation, enzymatically catalyzed.26

Fresh leaves of the Camellia sinensis plant, from which green tea is made, have a high amount of 
flavonoids, known as catechins.27,28 Among them, the main ones are: epicatechin (EC), epicatechin 
gallate (ECG), epigallocatechin (EGC) and epigallocatechin gallate (EGCG), the latter being the 
most abundant in green tea and which attracts more interests. In addition, they have antioxidants 
such as polyphenols, manganese, potassium, folic acid, vitamin C, vitamin K, vitamin B1 and B2.29

The use of C. sinensis-based products has grown significantly in recent years, and there are 
reports of numerous severe side effects associated with the use of this herbal medicine. As an 
example, the Spanish Medicine Agency decided to ban the sale of “Exolise, an ethanol dry extract 
of Camellia sinensis”, following notification of four cases of hepatotoxicity associated with the 
extract.30,31 This product was used as an aid program in weight loss treatments, and the Spanish 
drug and sanitary system began to demand from all health professionals special attention to detect 
and characterize potential health problems that the use of this herbal could cause.31-33
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Green tea catechins (GTC) are polyphenolic compounds present in unfermented dry leaves of 
the C. sinensis. Test results showed that the intake of GTC can reduce body weight. The hypothesis 
is that GTC influences the activity of the sympathetic nervous system (SNS), enhancing energy 
expenditure and causing fat oxidation.34,35

Caffeine, which is naturally present in green tea, also influences the SNS activity and can 
act synergistically with GTC to enhance energy expenditure and fat oxidation. Other possible 
alterations were: reduced appetite, increased regulation of enzymes involved in hepatic fat oxidation 
and diminished nutrients absorption.35

Study with human cells culture showed that the green tea components and caffeine enhance 
lipid oxidation and thermogenesis, thus leading to an increased energy expenditure, probably 
due to the synergistic effect between the molecules.28

Researchers demonstrated an increase in energy expenditure, a reduction of the 12-hour 
respiratory quotient and an increase of urinary excretion of noradrenaline in humans who 
consumed green tea extract, containing 90mg of epigallocatechin gallate (EGCG) and 50 mg of 
caffeine. 36 However, the same 50-g amount of caffeine, when administered alone, did not have 
an effect on the 24-h energy expenditure. 

Therefore (Fig. 2), the most abundant flavonoid in tea – epicatechin gallate – stimulates lipid 
oxidation and thermogenesis.29,35
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In other study using epigallocatechin gallate associated or not with caffeine, thermogenesis was 
triggered in cells of brown adipose tissue (BAT) of Sprague Dawley strain rats. The results showed 
that treatment based on epigallocatechin alone, in doses of 200 µM, increased oxygen intake by 
the BAT.36 However, when 100 µM of caffeine was added to this EGCG concentration, oxygen 
intake was even greater than just as an isolate phytotherapeutic agent. However, treatment with 
just 100 µM of caffeine did not have any effect.35,36
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Figura 2. Epicatequina (EC), Epicatequinagalato (ECG), Epigalocatequina 
(EGC), Epigalocatequinagalato (EGCG).  
 
Fonte: adaptado de Alfonso (2004).29 
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Figure 2. Epicatechin (EC), Epicatechin gallate (ECG), Epigallocatechin (EGC), 
Epigallocatechin gallate (EGCG). 

Source: adapted from Alfonso (2004).29
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Figure 3. Catechin inhibits catechol-o-methyltransferase (COMT), an enzyme responsible for 
degrading noradrenaline in the synaptic cleft, prolonging its effect on the cell. The c-AMP 
is the second intracellular messenger for noradrenaline-mediated thermogenesis. 

Source: Dulloo et al.36
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The thermogenic effects of green tea would result in synergistic interactions between catechins, 
caffeine and noradrenaline (Fig. 3). Catechin would inhibit the hepatic catechol-o-methyltransferase 
(COMT), an enzyme responsible for degrading noradrenaline in the synaptic cleft, prolonging 
its effect. C-AMP, a second intracellular messenger for noradrenaline-mediated thermogenesis, 
prolongs its effect on the cell, increasing consumption of ATP, as it is known that c-AMP is caused 
by the degradation of ATP, which contributes to higher energy expenditure.36
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In another study, it was found that the association of caffeine and green tea (25 mg of caffeine), 
45 mg of epigallocatechin gallate and 380 mg of placebo induced weight gain prevention or 
limitation, with a variation of 5 to 10% in obese individuals. 37 On the other hand, weight loss 
with a treatment with 300 mg/day of caffeine alone was more effective as well as in maintaining 
the body mass of the individuals that participated in the study. Weight regain was also observed 
in cases where probably there was a reduction of sensitivity to caffeine and a relation with the 
saturation of the enzymatic system via leptin. 

Another study showed the relationship between body fat and green tea intake. According to the 
study, of 1103 individuals assessed, about 43% were regular consumers of green tea and exhibited 
a smaller amount of body fat and lower waist-to-hip ratio compared to individuals who did not 
consume green tea regularly. This result was more effective in individuals who have consumed 
green tea for more than ten years. 38

In another research work, the researchers evaluated the effects of oolong tea, which has large 
amounts of catechins.39 It was a 12-week double-blind study where Japanese individuals drank one 
bottle of oolong tea/day containing 690 mg of catechins, and the control group drank one bottle 
of oolong tea/day containing only 22 mg of catechins. The control group exhibited less satisfactory 
results compared to the group that consumed oolong tea extract. This group exhibited a reduction 
of skinfolds, of subcutaneous and overall body fat as well as a decreased waist circumference and 
reduced rates of oxidized LDL.39

Similar studies were conducted with animals (Cherry Valley ducks), in which a reduction of the 
subcutaneous fat thickness, intramuscular fat width, as well as a reduced production of abdominal 
fat and triglycerides in serum were observed.38 

Studies with cells suggest that green tea can reduce glucose absorption and fat by inhibiting 
digestive enzymes.27 Green tea extract (AR25) inhibited marked digestive lipases in vitro and might 
reduce fat digestion in humans. 40

In a research work with methanolic extract from flower buds of Camellia sinensis, the researchers 
reported an inhibitory effect on body weight gain and visceral fats in diabetic mice (TSOD - 
Tsumura Suzuki Obese Diabetes) fed a high-fat diet.41 In this study, the researchers suggested that 
the anti-obesity effect also occurred due to chakasaponin II and the n-butanol fraction, which 
inhibited gastric emptying and food intake due to suppression of mRNA levels of neuropeptide 
Y, acting on energy expenditure in the hypothalamus by means of sensory nerves, probably vagal 
afferent nerves, or enhancement of 5-HT release, with consequent reduction of fat intake and 
body weight gain. 
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Citrus aurantium L.

Citrus aurantium is commonly known as bitter orange, sour orange, bigarade orange or Seville 
orange tree. Its leaves, flowers and fruits have been used as herbal medicine to treat some disorders 
such as insomnia, anxiety, and as an anticonvulsant medicine.42,43

 C. aurantium is used since the medieval times in the Mediterranean region as a sedative, 
cholagogue, cardiac and digestive stimulant, and as an antidote against poisons. It is found in 
warm tropic regions in both hemispheres.44

Currently, there has been a growing interest on the green fruits of C. aurantium due to its 
weight-loss nature in plant-based products.45,46 Extracts from immature fruit of C.aurantium are 
often used for weight loss but are reported to produce adverse cardiovascular effects, which are 
smaller if compared to the benefits regarding weight loss, due to stimulation of B-3 receptors of the 
adipose tissue and liver, and its antispasmodic, sedative and hypnotic effect.46,47 Furthermore, in 
tests with administration of  C. aurantium and Rhodiolarosea resulted in a rise of the hypothalamic 
norepinephrine levels and in the frontal cortex dopamine, results that suggest that treatments with 
C. aurantium with R. rosea have actions on central monoamine pathways and have the potential to 
be beneficial in obesity treatments.47

Immature dry fruits of C. aurantium contain nearly 10% of flavonoids and five adrenergic 
amines: synephrine, hodermine, octopamine, tyramine and N-methylthyramine.45,46 Of these 
amines, synephrine stands out: it is sold in its synthetic form, developed as a sympathomimetic 
agent, being a α-adrenergic agonist with some β-adrenergic properties called oxedrine.45 Sometimes 
it is used at higher dosages, similar to the use of high doses of ephedrine via intravenous route 
for asthma outbreaks.47,48

In nature, synephrine occurs in all citrus products derived from Citrus sp., Rutaceae, including  
juices, and is consumed in small amounts if citrus-derived products are included in the diet.49

Synephrine is a substance present in C. aurantium L. extract, having an effective thermogenesis 
property and similarity with the alkaloids of Ephedra sinica such as ephedrine. 50 Studies indicate 
that adrenergic amines of C. aurantium L., as is the case of synephrine, cause little or no effect at 
all on the central nervous system and/or cardiovascular system.16,47,49,50

Tests conducted with female Sprague-Dawley rats using 95% synephrine extract during 28 days 
showed minimal effects on heartbeat and blood pressure. With addition of caffeine, increase of 
heart rate and blood pressure was more pronounced, suggesting that other botanic components 
may alter these physiological parameters.51
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The extract of C. aurantium L. enhances the metabolism without affecting the heart rate or blood 
pressure, because recent researches confirm that this extract stimulates only the β-3 adrenergic 
receptor, preventing negative side effects on the cardiovascular system.51,52 

Synephrine (Fig. 4) is a substance used for treatment of obesity due to its ability of connecting 
to β-3 adrenergic receptors in specific cell sites that regulate fat loss.47,52 

The β- 3 adrenergic receptors accelerate lipolysis and enhance basal metabolism through 
thermogenesis. Few are the substances capable of activating directly the β-3 adrenergic receptors, 
without acting on α-1, α-2, β-1, β-2 receptors, which are related to blood pressure and heart 
rate.50,53,54

The β-3 adrenergic receptors are present in different cells, acting on diverse functions, among 
them modulation of hormones release, metabolic control and cardiovascular regulation.54,55

In adipocytes, it has been reported that β-3 adrenergic receptors play a role in leptin release.50,56 
In addition, the balance between lipogenesis and lipolysis is associated with the stimulation of α 
and β-adrenergic receptors, respectively.53,54

Figure 4. Synephrine chemical structure
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Carthamus tinctorius L.

Safflower, Carthamus tinctorius L., belongs to the family Compositae and Asteraceae, and is an herbal 
plant originated from Asia and Africa. Its flowers have a red colorant called carthamin, widely 
used for dyeing fabrics, and the yellow colorant is very used for cooking (Table 1). Dissemination 
of the species is made with the seeds, from which oil is obtained,57 and production increased in 
the last 30 or 40 years for use in human foods.58

Among the vegetable oils, safflower oil is one of the most common. The seeds are rich in omega 
6 linoleic acid (around 70%), and omega 9 oleic acid (around 20%).59 

Table 1. Chemical structure of vegetable oils: omegas 3, 6 and 9, and stearic acid. 

Substance Chemical structure
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acid
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Oleic acid
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Source: Adapted from Fan et al.59
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Safflower seeds have been used in Korea as a substance that promote bone formation and in 
the prevention of thrombi development by lowering blood viscosity. The flowers have been widely 
used in treatment of cardiovascular, cerebrovascular and hepatic diseases and more rarely in 
gynecological problems. 38,59-61

Safflower oil, through the linoleic acid, reduces body fat by inhibiting the lipoprotein lipase 
(LPL), an enzyme responsible for transferring the lipids present in the blood current into the 
adipose cells. These cells are responsible for storing body fat and make up the adipose tissue of 
the human body.62

The more expressive the activity of LPL, the greater the number of lipids stored in the adipose 
cells, thus increasing the volume of the adipose tissue. By blocking the action of LPL, transfer of 
the lipids into the cells is also inhibited, forcing the body to use the existing fat store as a source 
of energy for the muscular activities, causing the lipolysis process.62,63

The linoleic acid increases the activity of an enzyme present in the body, the carnitine-palmitoyl-
transferase (CPT). This enzyme is present in the voluntary-contraction skeletal muscles, such 
as the biceps, being responsible for the mobilization of lipids in the form of fatty acids into the 
mitochondria, in order to achieve β-oxidation, which increases the amount of energy that will be 
provided to the cell with consequent reduction of the fat stores.64,65

The oleic acid, known as omega 9, primarily found in olive oil, helps control hunger and body 
weight. Studies conducted by the University of California in the United States demonstrated that 
the oleic acid stimulates the production of the oleoyilethanolamide lipid, an appetite suppressant 
substance, thus increasing weight loss and reducing LDL.62

Based on the compiled information found in the articles of this review, table 2 was prepared, 
containing information on the chemical components such as alkaloids (synephrine), in some 
phytomedicines, as well as their indications, contraindications and other information for the health 
professional, as auxiliary instruments for body weight reduction.
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Table 2. Summary of the information relating to the phytomedicines presented

Scientific name: Camellia sinenses L.
Part used: leaves
Active ingredients: antioxidants, polyphenols, flavonoids, catechins.
Effects: inhibition of hepatic catechol-o-methyltransferase 
Indications: asthma, physical ad psychic asthenia, weight loss supplement, prevention of 
cardiovascular diseases.
Posology: infusion: 1 dessert spoon per cup, infusing for 10 minutes: 50 to 100 drops/
dose, take 3 times/ day; powder: 0.8 to 1.6 g/day.
Side effects: nervousness; insomnia and tachycardia may occur.
Contraindications: gastritis, duodenal ulcers, insomnia and tachycardia. 

Scientific name: Citrus aurantium L.
Part used: fruit
Active ingredientss: adrenergic amines: synephrine, N-methyltyramine, hordenine, 
octopamine and thyramine.
Effect: specific action on β-3 adrenergic receptors.
Indications: weight loss diets; stimulates weight loss and increases muscular mass. 
Posology: limited to 1600 mg per day divided into 5 times maximum; take always before 
main meals: lunch and dinner. 
Side effects: not found 
Contraindications: Pregnant women and infants.

Scientific name: Carthamus tinctorius L.
Part used: seeds 
Active ingredients: monounsaturated and polyunsaturated fatty acids such as omega 6 
linoleic acid and omega 9 oleic acid. 
Effects: inhibition of lipase lipoprotein enzyme (LPL).
Indications: antioxidant and weight loss.
Posology: 0.3 to 1.5 g/person/day, depending on sex and intake of animal and vegetable 
foods. 
Side effects: discomfort, abdominal pain and dyspepsia. 
Contraindications: pregnant and nursing women.

Source: Adapted from Olszewer.65
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Conclusion

Either overweight or obesity can pose high risks to human health. This paper proposed a 
compilation of data relating to three phytomedicines largely used in the control and prevention 
of obesity. 

It was possible to observe that Camellia sinensis, Citrus aurantium and Carthamus tinctorius, and 
their associations with caffeine, can promote weight loss, since caffeine is more effective in lipolytic 
processes due to the synergetic activity on the adipose tissue. Therefore, the herbal medicines 
herein described can be alternatives for treatment of overweight or obese individuals and can 
only the prescribed by qualified professionals, having previous knowledge on physicochemical 
and pharmacological properties. 

Reference

1. Silveira PF, Bandeira MAM, Arrais PSD. Farmacovigilância e reações adversas às plantas medicinais 
e fitoterápicos: uma realidade. Revista Brasileira de Farmacognosia 2008; 18(4):618-26. 

2. Izzo AA, Ernst E. Interactions between herbal medicines and prescribed drugs: an updated systematic 
review. Drugs 2009; 69(13):1777-98. 

3. Simões CMO, Schenkel EP, Gosmann G, Mello JCP, Mentz LA, Petrovick PR. Farmacognosia da 
planta ao medicamento. 6a ed. Porto Alegre: UFRGS; 2010. 1104 p.

4. Verrengia EC, Kinoshita SAT, Amadei JL. Medicamentos fitoterápicos no tratamento da obesidade. 
Uniciências 2013; 17(1):53-58.

5. Yun JW. Possible anti-obesity therapeutics from nature--a review. Phytochemistry 2010; 71(14-
15):1625-1641.

6. Pelizza MC. Uso de cereus sp. e cordia ecalyculata vell. como emagrecedores : uma revisão [Trabalho 
e conclusão de curso]. Porto Alegre: Universidade Federal do Rio Grande do Sul; 2010.

7. Vermaak I, Viljoen AM, Hamman JH. Natural products in anti-obesity therapy. Natural Product 
Reports 2011; 28(9):1493-533. 

8. Vasudeva N, Yadav N, Sharma SK. Natural products: a safest approach for obesity. Chinese Journal 
of Integrative Medicine 2012; 18(6):473-80.

9. Mohamed GA, Ibrahim SRM, Elkhayat ES, El Dine RS. Natural anti-obesity agents. Bulletin of 
Faculty of Pharmacy, Cairo University 2014; 52(2):269-284. 

10. World Health Organization. Obesity and overweight. Geneva: WHO; 2009. 

11. World Health Organization. World health statistics 2012. Geneva: WHO; 2012. 

12. Ribeiro PCP, Oliveira PBR. Culto ao corpo: beleza ou doença? Adolescência & Saúde 2011; 8(3):63-69. 



Herbal medicines applied to obesity

Demetra; 2016;  11(2); 473-492 489

13. Witt JSGZ, Schnider AP. Esthetic nutrition: body and beauty enhancement through nutritional care. 
Ciên. Saúde Coletiva 2011; 16(9):3909-4016. 

14. Nogueira F, Souza A, Brito A. Prevalence of the use and ergogenic resources effects by body builders 
in Brazilian academies: a systematic review. Revista Brasileira de Atividade Física & Saúde 2013; 
18(1):16-30.

15. Alterio AA, Fava DAF, Navarro F. Interação da ingestão diária de chá verde (camellia sinensis) no 
metabolismo celular e na célula adiposa promovendo emagrecimento. RBONE - Revista Brasileira 
de Obesidade, Nutrição e Emagrecimento 2007; 1(3):27-37.

16. Kaats GR, Miller H, Preuss HG, Stohs SJ. A 60 day double-blind, placebo-controlled safety study 
involving Citrus aurantium (bitter orange) extract. Food and Chemical Toxicology 2013; 55:358-362. 

17. Costa NM, Raizel R, Santini E, Filho AD dos R. Suplementos alimentares para o emagrecimento: 
eficácia questionável. RBNE - Rev. Bras. Nutrição Esportiva 2012; 6(31):25-32.

18. Weisheimer N, Costa Filho PF, Neves RPC, Sousa RM, Pinto DS, Lemos VM. Fitoterapia como 
alternativa terapêutica no combate à obesidade. Rev. Ciênc. Saúde Nova Esperança 2015; 13(1):103-111.

19. Turolla MSR, Nascimento ES. Informações toxicológicas de alguns fitoterápicos utilizados no Brasil. 
Rev. Bras. Ciênc. Farm. 2006; 42(2):289-306.

20. Organização Mundial da Saúde. Promoção e desenvolvimento da medicina tradicional. Genebra: 
OMS; 1978.

21. Brasil. Agência Nacional de Vigilância Sanitária. Formulário de fitoterápicos farmacopeia brasileira. 
Brasília: Anvisa; 2011. 126 p. 

22. Brasil. Agência Nacional de Vigilância Sanitária. Resolução de Diretoria Colegiada no. 48 de 16 
de março de 2004. Aprova o regulamento técnico de medicamentos fitoterápico junto ao Sistema 
Nacional de Vigilância Sanitária. DOU. Diário Oficial da União 18 mar. 2004.

23. Brasil. Ministério da Saúde. Resolução nº 89, de 16 de março de 2004. Práticas integrativas e 
complementares: plantas medicinais e fitoterapia na Atenção Básica. Brasília: Ministério da Saúde; 
2012. 154 p. 

24. Chacko SM, Thambi PT, Kuttan R, Nishigaki I. Beneficial effects of green tea: a literature review. 
Chinese Medicine 2010; 5(13):2-9.

25. Cabrera C, Artacho R, Giménez R. Beneficial effects of green tea--a review. The Journal of the 
American College of Nutrition 2006; 25(2):79-99. 

26. Bajerska J, Jeszka J, Tarnowska AK, Czlapka-Matyasik M. The effect of green and oolong tea extracts 
supplementation on body composition in wrestlers. Pakistan Journal of Nutrition 2010; 9(7):696-702.

27. Wolfram S, Wang Y, Thielecke F. Anti-obesity effects of green tea: from bedside to bench. Molecular 
Nutrition & Food Research 2006; 50(2):176-187. 

28. Diepvens K, Westerterp KR, Westerterp-Plantenga MS. Obesity and thermogenesis related to the 
consumption of caffeine, ephedrine, capsaicin, and green tea. Am. J. Physiol. Regul. Integr. Comp. 
Physiol. 2007; 292(1):R77-R85. 



Demetra; 2016;  11(2); 473-492490

Demetra: fooD, nutrition & health

29. Valenzuela BA. El consumo te y la salud: características y propiedades beneficas de esta bebida 
milenaria. Revista Chilena de Nutrícion 2004; 31(2):72-82. 

30. García-Cortés M, Borraz Y, Lucena MI, Peláez G, Salmerón J, Diago M, et al. Hepatotoxicidad 
secundaria a “productos naturales”: análisis de los casos notificados al Registro Español de 
Hepatotoxicidad. Revista Española Enfermedades Digestivas 2008;100(11):688-695. 

31. Navarro VJ, Lucena MI. Hepatotoxicity induced by herbal and dietary supplements. Seminars in 
Liver Disease 2014; 34(2):172-193. 

32. Pedrós C, Cereza G, García N, Laporte J-R. Liver toxicity of Camellia sinensis dried etanolic extract. 
Medicine Clínica 2003; 121(15):598-599. 

33. Vial T, Bernard G, Lewden B, Dumortier J, Descotes J. Acute hepatitis due to Exolise, a Camellia 
sinensis-derived drug. Gastroentérologie Clinique et Biologique 2003; 27(12):1166-1167.

34. Rains TM, Agarwal S, Maki KC. Antiobesity effects of green tea catechins: a mechanistic review. 
The Journal of Nutritional Biochemistry 2011; 22(1):1-7. 

35. Fung S-T, Ho CK, Choi S-W, Chung W-Y, Benzie IFF. Comparison of catechin profiles in human 
plasma and urine after single dosing and regular intake of green tea (Camellia sinensis). British Journal 
of Nutrition 2013; 109(12):2199-2207. 

36. Dulloo AG, Seydoux J, Girardier L, Chantre P, Vandermander J. Green tea and thermogenesis: 
interactions between catechin-polyphenols, caffeine and sympathetic activity. International Journal 
Of Obesity And Related Metabolic Disorders 2000; 24(2):252-258. 

37. Westerterp-Plantenga MS, Lejeune MPGM, Kovacs EMR. Body weight loss and weight maintenance 
in relation to habitual caffeine intake and green tea supplementation. Obesity Research 2005; 
13(7):1195-1204. 

38. Wu P, Wen C, Leng ZX, Zhou YM. Effect of oolong tea (Camellia sinensis) powder particle size on 
growth performance, fat deposition, meat quality and antioxidant activity in meat ducks. Animal 
Feed Science and Technology 2014; 194:131-135. 

39. Nagao T, Komine Y, Soga S, Meguro S, Hase T, Tanaka Y, et al. Ingestion of a tea rich in catechins 
leads to a reduction in body fat and malondialdehyde-modified LDL in men. The American Journal 
of Clinical Nutrition 2005; 81(1):122-129. 

40. Juhel C, Armand M, Pafumi Y, Rosier C, Vandermander J, Lairon D. Green tea extract (AR25) 
inhibits lipolysis of triglycerides in gastric and duodenal medium in vitro. The Journal of Nutritional 
Biochemistry 2000; 11(1):45-51. 

41. Hamao M, Matsuda H, Nakamura S, Nakashima S, Semura S, Maekubo S, et al. Anti-obesity effects of 
the methanolic extract and chakasaponins from the flower buds of Camellia sinensis in mice. Bioorganic 
& Medicinal Chemistry 2011; 19(20):6033-6041. 

42. Carvalho-Freitas MIR, Costa M. Anxiolytic and sedative effects of extracts and essential oil from 
Citrus aurantium L. Biological and Pharmaceutical Bulletin 2002; 25(12):1629-1633. 

43. Pultrini AM, Galindo LA, Costa M. Effects of the essential oil from Citrus aurantium L. in experimental 
anxiety models in mice. Life Science 2006; 78(15):1720-1725. 



Herbal medicines applied to obesity

Demetra; 2016;  11(2); 473-492 491

44. Arias BA, Ramón-Laca L. Pharmacological properties of citrus and their ancient and medieval uses 
in the Mediterranean region. Journal of Ethnopharmacology 2005; 97(1):89-95. 

45. Haaz S, Fontaine KR, Cutter G, Limdi N, Perumean-Chaney S, Allison DB. Citrus aurantium and 
synephrine alkaloids in the treatment of overweight and obesity: an update. Obesity Reviews 2006; 
7(1):79-88. 

46. Moulehi I, Bourgou S, Ourghemmi I, Tounsi MS. Variety and ripening impact on phenolic composition 
and antioxidant activity of mandarin (Citrus reticulate Blanco) and bitter orange (Citrus aurantium L.) 
seeds extracts. Industrial Crops and Products 2012; 39(39):74-80. 

47. Verpeut JL, Walters AL, Bello NT. Citrus aurantium and Rhodiola rosea in combination reduce visceral 
white adipose tissue and increase hypothalamic norepinephrine in a rat model of diet-induced obesity. 
Nutrition Research 2013; 33(6):503-512. 

48. Zhao H-Y, Yang L, Wei J, Huang M, Jiang J-G. Bioactivity evaluations of ingredients extracted from 
the flowers of Citrus aurantium L. var. amara Food Chemistry 2012; 135(4):2175-2181. 

49. Stohs SJ, Preuss HG. Stereochemical and pharmacological differences between naturally occurring 
p-synephrine and synthetic p-synephrine. Journal of Functional Foods 2012; 4(1):2-5. 

50. Jia J-J, Zeng X-S, Li Y, Ma S, Bai J. Ephedrine induced thioredoxin-1 expression through β-adrenergic 
receptor/cyclic AMP/protein kinase A/dopamine- and cyclic AMP-regulated phosphoprotein 
signaling pathway. Cellular Signalling 2013; 25(5):1194-1201. 

51. Hansen DK, George NI, White GE, Pellicore LS, Abdel-Rahman A, Fabricant D. Physiological 
effects following administration of Citrus aurantium for 28 days in rats. Toxicology and Applied 
Pharmacology 2012; 261(3):236-247. 

52. Peixoto JS, Comar JF, Moreira CT, Soares AA, de Oliveira AL, Bracht A, et al. Effects of Citrus 
aurantium (bitter orange) fruit extracts and p-synephrine on metabolic fluxes in the rat liver. Molecules 
2012; 17(5):5854-5869. 

53. Mariotti K de C, Ortiz RS, Souza DZ, Mileski TC, Fröehlich PE, Limberger RP. Trends in counterfeits 
amphetamine-type stimulants after its prohibition in Brazil. Forensic Science International 2013; 
229(1-3):23-26.

54. Petersen LH, Needham SL, Burleson ML, Overturf MD, Huggett DB. Involvement of β(3)-adrenergic 
receptors in in vivo cardiovascular regulation in rainbow trout (Oncorhynchus mykiss). Comparative 
Biochemistry and Physiology Part A: Molecular & Integrative Physiology 2013; 164(2):291-300. 

55. De Galan BE, De Mol P, Wennekes L, Schouwenberg BJJ, Smits P. Preserved sensitivity to beta2-
adrenergic receptor agonists in patients with type 1 diabetes mellitus and hypoglycemia unawareness. 
The Journal of Clinical Endocrinology & Metabolism 2006; 91(8):2878-2881. 

56. Nonogaki K. New insights into sympathetic regulation of glucose and fat metabolism. Diabetologia 
2000; 43(5):533-549. 

57. Abud HF, Gonçalves NR, Reis RGE, Gallão MI, Innecco R. Morfologia de sementes e plântulas de 
cártamos. Revista Ciência Agronômica 2010; 41(2):259-265. 

58. Pahlavani MH, Mirlohi AF, Saeidi G. Inheritance of flower color and spininess in safflower (Carthamus 
tinctorius L.). Journal of Heredity 2004; 2004; 95(3):265-267.



Demetra; 2016;  11(2); 473-492492

Demetra: fooD, nutrition & health

59. Fan L, Zhao H-Y, Xu M, Zhou L, Guo H, Han J, et al. Qualitative evaluation and quantitative 
determination of 10 major active components in Carthamus tinctorius L. by high-performance 
liquid chromatography coupled with diode array detector. Journal of Chromatography A 2009; 
1216(11):2063-2070. 

60. Furlan CPB, y Castro Marques A, Marineli R da S, Maróstica MR. Conjugated linoleic acid and 
phytosterols counteract obesity induced by high-fat diet. Food Research International 2013; 
51(1):429-435. 

61. Yamasaki M, Yanagita T. Adipocyte response to conjugated linoleic acid. Obesity Research & Clinical 
Practice 2013; 7(4):e235-e242. 

62. Pintão AM, Silva IF. A verdade sobre o açafrão. Workshop Plantas Medicinais e Fitoterapêuticas nos 
Trópicos [Internet]. Cuétara: IICT /CCCM; 29-31 out. 2008. 19p. Disponível em: http://www2.iict.
pt/archive/doc/A_Pintao_wrkshp_plts_medic.pdf

63. Obsen T, Faergeman NJ, Chung S, Martinez K, Gobern S, Loreau O, et al. Trans-10, cis-12 conjugated 
linoleic acid decreases de novo lipid synthesis in human adipocytes. The Journal of Nutritional 
Biochemistry 2012; 23(6):580-590. 

64. Zohary D, Hopf M. Domestication of plants in the old world: the origin and spread of cultivated 
plants in west Asia, Europe, and the Nile Valley. 3. ed. Oxford University Press; 2001. 328 p. 

65. Olszewer E, Araújo Júnior LM, editores. Manual de fitoterápicos em obesidade. São Paulo: Ícone; 
2012. 456 p. 

Received: October 13, 2015
Reviewed: December 15, 2015
Accepted: March 14, 2016


