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Abstract
Yerba mate (Ilex paraguariensis A. St.-Hil.) is rich in approximately 200 chemical compounds responsible for 

its biological activity, including beneficial effects on lipid metabolism, oxidative balance, and anti-inflammatory 
properties. The polyphenols present in the infusion exhibit in vitro anticancer properties by inhibiting cancer cell 
proliferation, angiogenesis, and inducing apoptosis. Yerba mate infusion supports weight reduction by activating 
metabolic pathways such as the AMP-activated protein kinase (AMPK) pathway, leading to increased lipolysis, 
thermogenesis, and browning of white adipose tissue. Yerba mate may counteract osteoporosis by reducing bone 
tissue degradation and increasing bone mineralization in perimenopausal women. Studies conducted on wild-type 
C57BL/6/J mice (WT) have demonstrated the beneficial effects of yerba mate extract on gut microbiota composi-
tion. A significant reduction in pro-inflammatory bacteria, such as Eubacterium rectale and Enterobacteriaceae, 
was observed, along with an increase in beneficial bacterial populations, including Lactobacillus and Lactococcus. 
The gut microbiota composition was analyzed by isolating microbial DNA and assessing bacterial abundance 
using fecal samples collected on days 0, 7, and 14 after yerba mate extract administration. This review highlights 
recent advances in understanding the health benefits of yerba mate, focusing on its impact on gut microbiota and 
molecular mechanisms regulating lipid metabolism. Scientific research highlights the potential health benefits 
of yerba mate infusion in preventing and managing diabetes, obesity, cardiovascular diseases, osteoporosis, and 
certain cancers. However, further studies are required to establish the safety of yerba mate consumption. (Farm 
Współ 2025; 18: 88-95) doi: 10.53139/FW.20251814
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Introduction
Yerba mate is a tea derived from the leaves, twigs, 

shoots, and stems of the yerba mate tree (Ilex para-
guariensis), an evergreen species that grows naturally 
in South America. According to the Guarani Indians, 
believed to be the creators of this brew, yerba mate 
should be prepared with hot water (85–95°C) rather 
than boiling water, as boiling diminishes its flavor and 
the properties for which it has been valued for centuries 
[1,2]. Currently, the yerba mate infusion consumption 
reaches over one million people worldwide [3,4], par-
ticularly in Argentina, Brazil, Uruguay, and Paraguay 
[3-5], where it is an essential part of cultural traditions 
[3,4]. Numerous scientific studies highlight the health 

benefits and therapeutic effects of long-term yerba mate 
infusion consumption in conditions such as breast 
cancer, asthma, Alzheimer’s disease, diabetes, athero-
sclerosis, and obesity [6]. On the other hand, there are 
reports suggesting a correlation between yerba mate use 
and an increased risk of cancer [4,7]. Issues related to 
cancer prevention, diagnosis, treatment, the efficacy of 
potential drugs, and the role of dietary components in 
cancer prevention and progression are widely studied. 
This narrative review aims to summarize scientific data 
regarding the possible health benefits of yerba mate 
consumption. Although several review articles have 
addressed the general health-promoting properties 
of yerba mate, few have comprehensively analyzed 
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the molecular mechanisms underlying its effects on 
obesity, cardiovascular diseases, and cancer, while also 
considering its impact on gut microbiota composition. 
This review aims to fill this gap by integrating the latest 
findings on these aspects and providing an up-to-date 
perspective on the potential medical applications of 
yerba mate.

Methodology
The methodology for this study followed that of a 

scoping review [8] with updates [9]. The main phases 
were: (1) The research question, “What is known 
about yerba mate and its impact on human health?”, 
was designed to be broad in scope to capture various 
aspects of the topic. (2) Identifying relevant studies - 
We searched on PubMed and Google Scholar using 
key terms such as yerba mate AND (health OR disease 
prevention). In addition, we reviewed references from 
relevant literature and reviews discussing the overall 
health impacts of yerba mate. Studies in English were 
included without restrictions on publication date but 
were limited to those available until November 30, 
2024.

Chemical composition of yerba mate
Approximately 200 chemical compounds have 

been isolated from the infusion of yerba mate, includ-
ing alkaloids (xanthines: caffeine, theobromine, 
theophylline), polyphenols (flavonoids, anthocyanins, 
proanthocyanidins, phenolic acids) and saponins 
[1,2,10]. The biological activity of yerba mate is mainly 
attributed to polyphenols [5,6,11-14] (chlorogenic acid, 
ellagic acid, flavonoids), methylxanthine alkaloids 
[5,6,11] (caffeine, theobromine), and terpenoids [6,11]. 
The total phenolic content in the extract ranges from 
675 to 733 mg/mL yerba mate [14]. Methylxanthines, 
saponins, and polyphenols positively influence lipid 

metabolism and oxidative balance [10]. Yerba mate 
extract which was generated by aqueous extraction 
(20% leaves of Ilex paraguariensis), exhibits free radical 
scavenging activity, with approximately 60% inhibition 
of DPPH (2,2-diphenyl-1-picrylhydrazyl) activity on 
average [14]. Additionally, yerba mate infusion is rich 
in components such as magnesium, calcium, iron, 
zinc, manganese, and others [1,2]. Łukomska et al have 
shown that the number of extractions influences the 
mineral content, including fluoride, in yerba mate infu-
sion. In this study, 10-gram samples were brewed with 
50 mL of water at 85°C, with hot infusions repeated 
twice. The results showed that hot water significantly 
increased fluoride release (p = 0.03), while subsequent 
extractions released progressively less fluoride, with 
a significant reduction observed in the third infusion 
(p = 0.003). [15]. Each additional brewing of yerba 
mate decreases the infusion’s polyphenol content and 
antioxidant properties [2]. Treviso et al. investigated 
the impact of a 7-day fermentation at 25°C or 30°C 
on the characteristics of yerba mate kombucha. They 
demonstrated that the total phenolic content remained 
unchanged after fermentation, in contrast to acetic 
acid, ethanol, and chlorophyll levels. After a 7-day 
fermentation process, the infusion becomes acidic 
and develops a bitter, vinegar-like taste, which makes 
the unfermented infusion more likely to be chosen by 
consumers [16]. The individual properties of chemi-
cal compounds isolated from yerba mate infusion are 
presented in table I.

Neoplastic diseases
Carcinoma of the breast is the second most com-

mon malignant tumor in women [17]. Estimated 
projections for cancer incidence and mortality in 2040 
in the United States predict changes: breast cancer is 

Table I. The properties of chemical compounds isolated from yerba mate infusion

Chemical compounds Properties

Polyphenols [including  flavonoids, 4,5-di-
caffeoylquinic acid (4,5-diCQA), chlorogenic 
acid]

antioxidant [2] and lipolytic [10] properties, slow down 
the absorption of carbohydrates in the intestine [34],  
inhibits the cell cycle of prostate cancer cells in the S 
phase [8], anti-inflammatory properties [24], and af-
fects the intestinal microbiota [13,41,42]

Terpenoids [including carotenoids, saponins]
increase triglyceride levels [29], hemolytic, antibacteri-
al, antiviral, antifungal, hypocholesterolemic [2], antiox-
idant [10,19] and lipolytic [10] properties, give the infu-
sion a bitter taste [2]
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expected to be the most common cancer, followed by 
melanoma [18]. 

Some studies suggest that high yerba mate infu-
sion consumption, combined with elevated dietary 
levels of certain antioxidants (mainly carotenoids 
and glutathione), reduces the risk of breast cancer in 
women (OR = 0.63 and OR = 0.65). The yerba mate 
drinking habit duration correlates with the health 
benefits associated with long-term infusion consump-
tion (OR = 0.62) [19]. A study conducted in Brazil on 
78 women, with an average age of 55 and diagnosed 
with breast cancer, revealed that 78.5% consumed yerba 
mate chimarrão infusions in amounts ranging from 
approximately 0.5 to 4 L per day. Decreases in reduced 
glutathione (p <  0.0001) and metallothionein levels 
(p = 0.001), as well as an increase in catalase activity 
(p = 0.0225), were observed in yerba mate chimarrão 
consumers compared to non-consumers. The median 
serum caffeine concentration among these patients was 
0.431 μg/mL, with the highest levels found in obese 
women [17].

Cell lines from mouse mammary tumors (a sar-
comatoid mammary carcinoma cell line F3II, a highly 
invasive and metastatic variant) and human mammary 
adenomas were tested for sensitivity to yerba mate 
extract prepared from leaves through aqueous extrac-
tion in concentrations from 0.03 to 2.5 mg/mL for 24 
and 72 hours. A statistically significant decrease in the 
growth of both mouse and human cells in vitro was 
observed between the control and yerba mate-treated 
groups. These preclinical findings suggest a potential 
role for yerba mate as an adjuvant in clinical breast 
cancer treatment, as it may affect cancer cell metabo-
lism during metastasis [20].

Barg et al. demonstrated that oral and topical 
applications of yerba mate and green tea prevented 
lipid peroxidation and DNA damage in Wistar rats 
exposed to ultraviolet radiation [21]. Polyphenols 
in yerba mate leaves showed photochemoprotective 
effects and reduced UV-induced damage. Cuelho et al. 
found that yerba mate components possess antioxidant 
activity, are non-cytotoxic to fibroblasts, and reduce 
myeloperoxidase and metalloproteinase-2 activity 
following acute UVB exposure [22].

Colorectal cancer (CRC) is the third most com-
mon cancer among men and women, prompting the 
search for effective treatments. In vitro and in vivo 
experiments using CRC models showed that yerba 
mate extract at doses of 0.15 to 15 mg/mL inhibits 

the proliferation of CT26 and COLO 205 cells (with 
IC50 values of 0.25 and 0.46 mg/mL, respectively) via 
apoptosis induction, as evidenced by TUNEL assays (p 
< 0.05). Western blot analysis revealed reduced anti-
apoptotic protein Bcl-2 in cells treated with yerba mate 
extract. In a mouse tumor model, oral administration 
of yerba mate at 1.6 g/kg/day inhibited angiogenesis 
and tumor growth without affecting body weight or 
vital parameters. The cytotoxic effects of yerba mate 
in vitro on mouse and human CRC cells suggest its 
antiproliferative potential [14]. Wnuk et al. found that 
yerba mate extract increases levels of apoptotic and 
necrotic cells, reduces the nuclear division index (NDI), 
and suggests aneugenic effects [7]. Puangpraphant et al. 
utilized chlorogenic acid derivatives (CQA), including 
3,4-, 3,5-, and 4,5-dicaffeoylquinic acid (4,5-diCQA), 
isolated from yerba mate leaves at concentrations 
of 80 to 200 µM, on CRC cells. A 50% reduction in 
pro-inf lammatory parameters was observed, with 
greater inhibition of the PGE2/COX2 pathway than 
the NO/iNOS pathway. These findings suggest that 
CQA derivatives inhibit human CRC cell proliferation 
via apoptosis induction, highlighting the potential 
application of yerba mate as an anticancer agent, based 
on in vitro study using four cell cultures: mouse mac-
rophage, normal human colon fibroblast and two types 
of human colon cancer cells [23]. Additionaly, yerba 
mate may serve as a dietary component for oncology 
patients [14], but further research is required.

The primary cause of bladder cancer is smoking. 
Bates et al. suggested an association between yerba 
mate consumption using a bombilla and smoking, 
with an increased risk of bladder cancer. However, 
they did not establish a clear dose-response relation-
ship, and the small sample size may have affected the 
statistical accuracy. The data suggest no correlation 
between bladder cancer and yerba mate consumption 
in non-smokers. Consequently, yerba mate does not 
appear to be a carcinogenic factor for the bladder, 
though long-term, large-scale epidemiological studies 
are needed [4].

Lopes et al. identified carcinogenic polycyclic 
aromatic hydrocarbons in commercial yerba mate infu-
sions, suggesting a link between yerba mate consump-
tion and an increased risk of esophageal squamous cell 
carcinoma [24]. Conversely, Amigo-Benavent et al. 
demonstrated reduced cancer cell viability at all tested 
concentrations. Dietary-attainable concentrations 
of yerba mate extract (0.1, 1, and 10 µg/mL) showed 
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no cytotoxic effects. Yerba mate was utilized without 
additional milling or leaf selection, and the extract 
was obtained through a three-step organic solvent 
extraction process. The sample was initially treated 
with 2N HCl in aqueous methanol, followed by acetone 
extraction [25].

Prostate cancer is the most common adenocar-
cinoma in men over 50, with a long latency period. 
Santiano et al. reported that yerba mate consumption in 
rats slightly reduced body weight, delayed tumor onset 
(p < 0.01), and decreased tumor volume (p < 0.05). In 
vitro studies showed reduced viability, proliferation, 
and adhesion of cancer cells (p < 0.001) and delayed 
migration of LNCaP (p < 0.05) and DU-145 (p < 0.005) 
prostate cancer cells. Yerba mate intake demonstrated 
greater efficacy against androgen-sensitive cell lines 
(LNCaP) [26]. Lodise et al. examined the effects of 
dicaffeoylquinic acids, components of Ilex paraguar-
iensis, on DU-145, LNCaP, and PC-3 prostate cancer 
cells. The most active compound, 4,5-dicaffeoylquinic 
acid (4,5-diCQA), at a 50% inhibitory concentration (5 
µM), suppressed cancer cell growth under normoxic 
and hypoxic conditions by arresting the cell cycle in 
the S phase. This study opens therapeutic possibilities 
for 4,5-diCQA in clinical prostate cancer treatment [8].

Cittadini et al. demonstrated the neuroprotective 
effects of orally administered tea extract Ilex para-
guariensis (which was prepared from 1 g of pulverized 
airdried sample, and 10 mL of 83°C water, filtered and 
lyophilized) at 50 mg/kg/day for three weeks on the 
brains of mice with lung adenocarcinoma, emphasiz-
ing the importance of diet in neurological prevention 
in cancer conditions [12].

Obesity
Yerba mate polyphenols, such as f lavonoids, 

phenolic acids, caffeine, and saponins [1,2,6,10,11], 
may contribute to weight loss [9]. A significant link to 
obesity is observed in AMP-activated protein kinase 
(AMPK), which regulates lipid metabolism pathways 
in various tissues and adipocytes [27]. Activation of 
this pathway inhibits lipogenesis (lipid synthesis) and 
increases lipolysis (lipid breakdown) [28]. A study by 
Pachura et al. demonstrated increased lipolysis in rats 
after yerba mate administration [29]. Further research 
showed that yerba mate extract activates AMPK in 
adipocytes, reducing the expression of proteins such 
as SREBP1c and FAS, which are involved in fatty acid 
synthesis and accumulation. AMPK activation by yerba 

mate also increases hormon-sensitive lipase (HSL) 
levels, which are responsible for lipid breakdown. 
Additionally, through inhibition of mTOR and S6K, 
AMPK limits adipogenesis, the formation of new fat 
cells. AMPK activation by Ilex paraguariensis extract 
also mediates increased expression of uncoupling 
protein 1 (UCP1), which supports thermogenesis, pro-
moting fatty acid burning and weight reduction [28].

Kim et al. found that a 12-week supplementation 
of yerba mate aqueous extract derived from dried 
leaves at a dose of 3 g/day, divided into portions, led to 
weight reduction and a decreased waist-to-hip ratio [3]. 
Chlorogenic acid, rutin, and quercetin in yerba mate 
infusion play a critical role in managing obesity by 
affecting inflammatory markers in the hypothalamus 
and adipocytes and through anti-inflammatory effects 
[24]. Yerba mate extract significantly increases levels 
of GLP-1 (glucagon-like peptide-1), a peptide signal 
regulating appetite, and leptin, a hormone that controls 
fat tissue mass by reducing appetite and food intake. 
Hussein et al. observed a significant reduction in body 
weight, body mass index (BMI), and food consumption 
in mice treated with yerba mate extract at 50 and 100 
mg/kg doses over three weeks. These results suggest 
potential anorectic effects of yerba mate [30].

Further studies analyzing white adipose tissue 
(WAT) morphology showed a reduction in adipocyte 
size and induced browning of WAT—a process that 
increases mitochondria quantity and UCP1 protein 
expression. This results in enhanced thermogenesis, 
increased energy expenditure, and prevention of exces-
sive fat accumulation [31]. It has been demonstrated 
that yerba mate, prepared daily by dissolving 7.49 g of 
yerba mate powder in 296 mL of water and adminis-
tered to six-month-old mice, increases oxygen utiliza-
tion by mitochondria in adipose tissue, but not in other 
examined tissues. It also raises ATP levels in skeletal 
muscle while decreasing them in adipose tissue, which 
explains weight loss induced by yerba mate consump-
tion [32]. Pedro et al. investigated the effect of yerba 
mate extract, prepared by drying and milling the leaves 
and branches of Ilex paraguariensis mixed in a 70:30 
ratio, on lipid metabolism in Wistar rats fed a high-fat 
diet. The findings revealed a reduction in visceral fat 
gain and plasma LDL levels. The researchers concluded 
that yerba mate preparations could completely reverse 
high-fat diet-induced hepatic lipogenesis [33], though 
further research is required.
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Metabolic and cardiovascular diseases 
and obesity

Wistar rats with diabetes were subjected to a 
30-day yerba mate treatment. The results showed 
improved glycemia levels in diabetic rats, although 
they remained elevated, while insulin levels did not 
change after 30 days of treatment with yerba mate [10].

Nutrigenomic studies suggest that yerba mate 
supports obesity reduction and may indirectly lower 
the risk of cardiovascular diseases. Consumption of 
yerba mate infusion extract significantly alters gene 
expression in immune cells, impacting metabolic and 
immune pathways. Polyphenols in yerba mate reduce 
inflammatory marker expression while modulating 
metabolic pathways related to lipid and glucose regula-
tion (p < 0.05). A study by Pachura et al. demonstrated 
that standardized fractions of saponins and terpenoids 
from Ilex aquifolium (the European taxon of holly) 
reduced liver steatosis and increased triglyceride levels 
in a rat model [29].

Research published in the British Journal of 
Nutrition highlights the impact of yerba mate on the 
expression of genes responsible for metabolism and 
cardiometabolic health. Yerba mate infusion consump-
tion altered the expression of 2,635 genes, including 
2,385 protein-coding genes, 6 miRNAs, and 244 long 
non-coding RNAs (lncRNAs). Yerba mate influences 
key signaling pathways, such as PI3K-Akt, MAPK, and 
cAMP, which are crucial for glucose metabolism, lipid 
metabolism, and inflammatory responses. Specifically, 
changes included the FOXO3 gene, associated with 
oxidative stress response and protection against car-
diometabolic diseases, as well as TNFSF11 and VWF 
genes, which play roles in atherosclerosis development 
and inflammatory processes. Reduced expression of 
these genes suggests protective effects on the cardio-
vascular system (p < 0.05). Yerba mate infusion also 
protects against oxidative stress [32].

Another study conducted on Wistar rats demon-
strated the antidiabetic potential of yerba mate. Active 
components of the plant, particularly chlorogenic acid 
and various flavonoids, inhibit alpha-glucosidase activ-
ity, slowing carbohydrate absorption in the intestine 
[34]. Yerba mate also appears to enhance glycogen 
synthesis in the liver, providing an additional mecha-
nism for glucose regulation. Advanced glycation end 
products (AGEs), which are linked to diabetic com-
plications, were significantly reduced under in vitro 
conditions following yerba mate infusion, suggest-

ing a protective effect against cell damage caused by 
hyperglycemia [35].

Studies confirm the beneficial effects of yerba mate 
on carbohydrate metabolism; however, its efficacy 
in managing type 2 diabetes and insulin resistance 
requires further clinical research [35].

Gut microbiota
The human intestine is colonized by a diverse array 

of microorganisms, including bacteria belonging to 
Firmicutes, Bacteroidetes, and Actinobacteria. Over 
half of the Firmicutes phylum consists of members of 
the Clostridia class, the predominant class within this 
group. This is followed by Bacteroidia, Bifidobacteriales, 
Enterobacterales, and Lactobacillales, each contribut-
ing significantly to the microbiota composition [36]. 
Moreover microbiota performs essential metabolic and 
immunological functions in the host organism, includ-
ing the capacity to ferment undigested dietary poly-
saccharides, leading to the production of short-chain 
fatty acids (SCFAs). Dysregulation of the microbiota-
gut-brain axis can amplify a range of central nervous 
system (CNS) disorders through the altered production 
of metabolites, such as SCFAs. Furthermore, through 
its interaction with the central nervous system via the 
gut-brain axis, the microbiome alleviates disorders 
within the gastrointestinal tract and other organs, 
cognitive impairments, and depressive-like behaviors. 
It influences the host’s neuropsychological and behav-
ioral functioning [37].

Hydrophobic extracts macerated with hexane 
or extracted using supercritical CO2 at 300 bars and 
50°C are rich in antimicrobial compounds. These have 
demonstrated antibacterial potential against bacteria 
such as Escherichia coli, Pseudomonas aeruginosa, 
Salmonella typhimurium, Staphylococcus aureus, and 
Bacillus cereus, which contribute to gut dysbiosis [38]. 
Another study confirmed strong antibacterial activity 
against Staphylococcus aureus, Listeria monocytogenes, 
and Salmonella enteritidis, but not against Escherichia 
coli [39].

An in vivo study conducted on 61 C57BL/6/J wild-
type (WT) mice (both males and females) aged 8–12 
weeks, which were administered an extract via gavage 
at a dose of 0.025 g for 7 days—prepared by dissolving 
1 g of the dry leaf extract in 8 mL of water at 60°C, 
followed by cooling and filtration—significantly affects 
gut microbiota composition by reducing bacteria from 
the Eubacterium rectale/Clostridium coccoides group 
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and the Enterobacteriaceae family while increasing 
Lactobacillus and Lactococcus populations. To assess 
gut microbiota, fecal samples were collected on days 
0, 7, and 14 after extract administration. From each 
mouse, 100 mg of these samples were used for microbial 
DNA isolation, and the abundance of specific gut bac-
terial groups was quantified using the qPCR method. 

These microbiota modifications may promote the 
polarization of intestinal macrophages toward the M2 
type, aiding in the reduction of intestinal inflamma-
tion. Regulating gut dysbiosis and promoting beneficial 
bacterial growth can alleviate symptoms of gastroin-
testinal inflammation. However, findings suggest that 
yerba mate does not directly affect M2 macrophage 
polarization but instead influences the gut environment 
to induce such changes [13]. Yerba mate consumption 
helps manage gut dysbiosis by reducing Eubacterium 
rectale/Clostridium coccoides and Enterobacteriaceae 
while increasing Lactobacillus/Lactococcus, thereby 
mitigating intestinal inf lammation symptoms 
(p < 0.05) [13,40].

Chemical studies on yerba mate indicate that 
chlorogenic acid, a dominant bioactive compound 
in the extract, exhibits anti-inflammatory proper-
ties by reducing the production of pro-inflammatory 
cytokines like IL-6 and TNFα [13]. Chlorogenic acid 
also influences gut microbiota, further supporting 
its anti-inflammatory effects at the intestinal level 
[13,41,42]. Figure 1 shows the main properties of yerba 
mate.

Other health aspects of yerba mate 
consumption

Research by Pereira et al. on female Wistar rats 
showed that yerba mate, partly through reducing oxida-
tive stress, minimizes bone tissue degradation during 
the perimenopausal period, thereby reducing the risk 
of osteoporosis [43]. A study by Conforti et al. involv-
ing 146 women who consumed at least 1 liter of yerba 
mate infusion daily for a minimum of 4 years found 
that these women had 9.7% higher lumbar spine bone 
mineral density and 6.2% higher femoral neck bone 
mineral density compared to non-yerba mate consum-
ers at the same menopausal stage [44].

In a rat model simulating postmenopausal con-
ditions (ovariectomy), regular yerba mate consump-
tion significantly limited weight gain within weeks. 
Triglyceride, total cholesterol, and LDL levels also 
decreased, approaching those observed in control 
groups. These findings suggest that yerba mate may aid 
in the prevention and treatment of metabolic disorders 
associated with menopause [31].

An intriguing effect of yerba mate consumption 
is its potential influence on lifespan. While current 
studies cannot conclusively determine whether yerba 
mate infusions impact human longevity, research on 
Drosophila melanogaster showed a significant lifespan 
extension following supplementation with Ilex para-
guariensis at a dose of 10 mg/mL [45].

Figure 1. Properties of yerba mate
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Conclusion
The presented studies highlight the positive health 

effects of yerba mate infusion consumption, including 
its impact on gut microbiota. Potential medical applica-
tions of yerba mate include cancer prevention, prophy-
laxis and treatment of diabetes, obesity, cardiovascular 
diseases, and osteoporosis. However, further human 
studies are necessary to better establish the physiolo-
gical relevance and safety of yerba mate consumption.

Conflict of interest 
None

Correspondence address
+ Kaja Kiedrowska
Student Scientific Association of Lifestyle Medicine, 
Faculty of Health Sciences, Pomeranian Medical 
University in Szczecin
ul. Władysława Broniewskiego 24, 71-460 Szczecin
( (+48 91) 441 48 08
: kajakiedrowska@gmail.com

References
 1. Florczak J, Karmańska A, Wędzisz A, et al. Skład chemiczny suszu różnych gatunków Yerba mate. Bromatol Chem Toksykol. 2011;44(4):1105-

10.
 2. Dmowski P, Post L. Wpływ krotności parzenia na właściwości przeciwutleniające naparów Yerba Mate. Zeszyty Naukowe Akademii 

Morskiej w Gdyni. 2018;104:9-18.
 3. Kim SY, Oh MR, Kim MG, et al. Anti-obesity effects of Yerba Mate (Ilex Paraguariensis): a randomized, double-blind, placebo-controlled 

clinical trial. BMC Complement Altern Med. 2015;15:338.
 4. Bates MN, Hopenhayn C, Rey OA, et al. Bladder cancer and mate consumption in Argentina: a case-control study. Cancer Lett. 2007;246(1-

2):268-73.
 5. Bracesco N, Sosa V, Blanc L, et al. Analysis of radioprotection and antimutagenic effects of Ilex paraguariensis infusion and its component 

rutin. Braz J Med Biol Res. 2018;51(9):e7404.
 6. Yue Z, Fu H, Ma H, et al. Exploration of the main active components and pharmacological mechanism of Yerba Mate based on network 

pharmacology. Endokrynol Pol. 2022;3(4):725-35.
 7. Wnuk M, Lewinska A, Oklejewicz B, et al. Evaluation of the cyto- and genotoxic activity of yerba mate (Ilex paraguariensis) in human 

lymphocytes in vitro. Mutat Res. 2009;679(1-2):18-23.
 8. Lodise O, Patil K, Karshenboym I, et al. Inhibition of Prostate Cancer Cells by 4,5-Dicaffeoylquinic Acid through Cell Cycle Arrest. 

Prostate Cancer. 2019;2019(1):4520645.
 9. Cho AS, Jeon SM, Kim MJ, et al. Chlorogenic acid exhibits anti-obesity property and improves lipid metabolism in high-fat diet-induced-

obese mice. Food Chem Toxicol. 2010;48(3):937-43.
 10. Rocha DS, Casagrande L, Model J, et al. Effect of yerba mate (Ilex paraguariensis) extract on the metabolism of diabetic rats. Biomed 

Pharmacother. 2018;105(7):370-76.
 11. Arçari DP, Bartchewsky W, dos Santos TW, et al. Antiobesity effects of yerba maté extract (Ilex paraguariensis) in high-fat diet-induced 

obese mice. Obesity (Silver Spring). 2009;17(12):2127-33.
 12. Cittadini MC, Albrecht C, Miranda AR, et al. Neuroprotective Effect of Ilex Paraguariensis Intake on Brain Myelin of Lung 

Adenocarcinoma-Bearing Male Balb/c Mice. Nutr Cancer. 2019;71(4):629-33.
 13. Olate-Briones A, Albornoz-Muñoz S, Rodríguez-Arriaza F, et al. Yerba Mate (Ilex paraguariensis) Reduces Colitis Severity by Promoting 

Anti-Inflammatory Macrophage Polarization. Nutrients. 2024;16(11):1616.
 14. Garcia-Lazaro RS, Lamdan H, Caligiuri LG, et al. In vitro and in vivo antitumor activity of Yerba Mate extract in colon cancer models. 

J Food Sci. 2020;85(7):2186-97.
 15. Łukomska A, Jakubczyk K, Maciejewska D, et al. The Fluoride Content of Yerba Mate Depending on the Country of Origin and the 

Conditions of the Infusion. Biol Trace Elem Res. 2015;167(2):320-5.
 16. Treviso RL, Sant’Anna V, Fabricio MF, et al. Time and temperature influence on physicochemical, microbiological, and sensory profiles 

of yerba mate kombucha. J Food Sci Technol. 2024;61(9):1733-42.
 17. Calixto MRP, Rech D, Dos Santos VL, et al. Chimarrão consumption and prognostic factors in breast cancer: Correlation with antioxidants 

and blood caffeine levels. Phytother Res. 2021;35(2):888-97.
 18. Rahib L, Wehner MR, Matrisian LM, et al. Estimated Projection of US Cancer Incidence and Death to 2040. JAMA Netw Open. 

2021;4(4):e214708.
 19. Ronco AL, Stefani ED, Mendoza B, et al. Mate and Tea Intake, Dietary Antioxidants and Risk of Breast Cancer: a Case-Control Study. 

Asian Pac J Cancer Prev. 2016;17(6):2923-33.



95

F A R M A C J A  W S P Ó Ł C Z E S N A  2025; 18: 88-95  

 20. Rocio Soledad GL, Lorena Gisel C, Norailys L, et al. Yerba Mate Modulates Tumor Cells Functions Involved in Metastasis in Breast 
Cancer Models. Front Pharmacol. 2021;12:750197.

 21. Barg M, Rezin GT, Leffa DD, et al. Evaluation of the protective effect of Ilex paraguariensis and Camellia sinensis extracts on the prevention 
of oxidative damage caused by ultraviolet radiation. Environ Toxicol Pharmacol. 2014;37(1):195-201.

 22. Cuelho CHF, Alves GAD, Lovatto MO, et al. Topical formulation containing Ilex Paraguariensis extract increases metalloproteinases 
and myeloperoxidase activities in mice exposed to UVB radiation. J Photochem Photobiol B. 2018;189:95-103.

 23. Puangpraphant S, Berhow MA, Vermillion K, et al. Dicaffeoylquinic acids in Yerba mate (Ilex paraguariensis St. Hilaire) inhibit NF-κB 
nucleus translocation in macrophages and induce apoptosis by activating caspases-8 and -3 in human colon cancer cells. Mol Nutr Food 
Res. 2011;55(10):1509-22.

 24. Lopes AB, Metzdorf M, Metzdorf L, nie et al. Urinary Concentrations of Polycyclic Aromatic Hydrocarbon Metabolites in Maté Drinkers 
in Rio Grande do Sul, Brazil. Cancer Epidemiol Biomarkers Prev. 2018;27(3):331-7.

 25. Amigo-Benavent M, Wang S, Mateos R, et al. Antiproliferative and cytotoxic effects of green coffee and yerba mate extracts, their main 
hydroxycinnamic acids, methylxanthine and metabolites in different human cell lines. Food Chem Toxicol. 2017;106(Pt A):125-38.

 26. Santiano FE, Fernández MLÁ, Espino M, et al. Protective effects of Yerba mate (IIex paraguariensis) on prostate cancer development. 
Nutrition. 2023;108:111957.

 27. Bu S, Yuan CY, Xue Q, et al. Bilobalide suppresses adipogenesis in 3T3-L1 adipocytes via the AMPK signaling pathway. Molecules. 
2019;24(19):3503.

 28. Kudo M, Gao M, Hayashi M, et al. Ilex paraguariensis A.St.-Hil. improves lipid metabolism in high-fat diet-fed obese rats and suppresses 
intracellular lipid accumulation in 3T3-L1 adipocytes via the AMPK-dependent and insulin signaling pathways. Food Nutr Res. 
2024;68:10307.

 29. Pachura N, Kupczyński R, Lewandowska K, et al. Biochemical and Molecular Investigation of the Effect of Saponins and Terpenoids 
Derived from Leaves of Ilex aquifolium on Lipid Metabolism of Obese Zucker Rats. Molecules. 2022;27(11):3376.

 30. Hussein GME, Matsuda H, Nakamura S, et al. Mate tea (Ilex paraguariensis) promotes satiety and body weight lowering in mice: 
involvement of glucagon-like peptide-1. Biol Pharm Bull. 2011;34(12):1849-55.

 31. Andrade VMM, de Moura AF, da Costa Chaves K, et al. Yerba mate consumption by ovariectomized rats alters white adipose tissue. Mol 
Cell Endocrinol. 2023;564:11188.

 32. Walton CM, Saito ER, Warren CE, et al. Yerba Maté (Ilex paraguariensis) Supplement Exerts Beneficial, Tissue-Specific Effects on 
Mitochondrial Efficiency and Redox Status in Healthy Adult Mice. Nutrients. 2023;15(20):4454.

 33. de Resende PE, Kaiser S, Pittol V, et al. Influence of crude extract and bioactive fractions of Ilex paraguariensis A. St. Hil. (yerba mate) 
on the Wistar rat lipid metabolism. J Funct Foods. 2015;15(3):440-45.

 34. Pereira DF, Kappel VD, Cazarolli LH, et al. Influence of the traditional Brazilian drink Ilex paraguariensis tea on glucose homeostasis. 
Phytomedicine. 2012;19(10):868-77.

 35. Ruskovska T, Morand C, Bonetti CI, et al. Multigenomic modifications in human circulating immune cells in response to consumption 
of polyphenol rich extract of yerba mate (Ilex paraguariensis A. St.-Hil.) are suggestive of cardiometabolic protective effects. Br J Nutr. 
2022;129(2):185-205.

 36. King CH, Desai H, Sylvetsky H, et al. Baseline human gut microbiota profile in healthy people and standard reporting template. PLoS 
One. 2019;14(9):e0206484.

 37. Xiao W, Su J, Gao X, et al. The microbiota-gut-brain axis participates in chronic cerebral hypoperfusion by disrupting the metabolism 
of short-chain fatty acids. Microbiome. 2022;10(1):62.

 38. Vieitez I, Maceiras L, Jachmani an I, et al. Antioxidant and antibacterial activity of different extracts from herbs obtained by maceration 
or supercritical technology. J Supercrit Fluids. 2017;133:58-64.

 39. Prado Martin JG, Porto E, de Alencar SM, et al. Antimicrobial activity of yerba mate (Ilex paraguariensis St. Hil.) against food pathogens. 
Rev Argent Microbiol. 2013;45(2):93-8.

 40. Yee SM, Choi H, Seon JE, et al. Axl alleviates DSS-induced colitis by preventing dysbiosis of gut microbiota. Sci Rep. 2023;13(1):5371.
 41. Zhang SQ, Tian D, Hu CY, et al. Chlorogenic Acid Ameliorates High-Fat and High-Fructose Diet-Induced Cognitive Impairment via 

Mediating the Microbiota-Gut-Brain Axis. J Agric Food Chem. 2022;70(8):2600-15.
 42. Hu X, Zhen W, Bai D, et al. Effects of dietary chlorogenic acid on cecal microbiota and metabolites in broilers during lipopolysaccharide-

induced immune stress. Front Microbiol. 2024;15:1347053.
 43. Pereira CS, Stringhetta-Garcia CT, da Silva Xavier L, et al. llex paraguariensis decreases oxidative stress in bone and mitigates the damage 

in rats during perimenopause. Exp Gerontol. 2017;98:148-52.
 44. Conforti AS, Gallo ME, Saraví FD. Yerba Mate (Ilex paraguariensis) consumption is associated with higher bone mineral density in 

postmenopausal women. Bone. 2012;50(1):9-13.
 45. Niraula P, Ghimire S, Lee H, et al. Ilex paraguariensis Extends Lifespan and Increases an Ability to Resist Environmental Stresses in 

Drosophila. Rejuvenation Res. 2018;21(6):497-505.


	_heading=h.30j0zll
	_Hlk184986534

	Przycisk 2: 
	Przycisk 3: 


