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Abstract

Introduction: Yerba mate (Ilex paraguariensis) and coffee (Coffea spp.) are beverages rich in
bioactive compounds such as polyphenols, caffeine, and chlorogenic acid, which exhibit
antioxidant, anti-inflammatory, and anticancer properties. Their regular consumption may
positively influence oral health by modulating the oral microbiome, reducing oxidative stress,
and supporting tissue regeneration. Studies indicate that yerba mate may inhibit the
proliferation of cancer cells, while coffee, due to its antioxidant content, enhances protective
mechanisms against oral cancers. This paper analyzes the beneficial effects of these beverages

on oral health and their potential role in cancer prevention.

Material and Methods: To examine the protective effects of yerba mate and coffee on oral
health and cancer prevention, studies on the bioactive compounds present in these beverages,
their impact on the oral microbiome and inflammatory processes, as well as their role in

modulating oxidative stress and supporting tissue regeneration, were considered.

Description of the state of knowledge:Yerba mate and coffee are rich sources of bioactive

compounds that may positively influence oral health and reduce the risk of cancer. The
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polyphenols, alkaloids, and phenolic acids contained in these beverages exhibit antioxidant,
anti-inflammatory, and antiproliferative properties, which may be relevant in the prevention of
neoplastic diseases. Phenolic compounds present in yerba mate and coffee can modulate the
oral microbiota by limiting the growth of pathogenic bacteria such as Porphyromonas
gingivalis and Streptococcus mutans, which are associated with periodontal disease and dental
caries. Moreover, their anti-inflammatory and antioxidant effects may support mucosal
regeneration and accelerate wound healing in the oral cavity.Studies suggest that yerba mate
may inhibit cancer cell proliferation by modulating signaling pathways such as PI3K/Akt and
NF-kB, which are involved in tumor development. Coffee, due to its high content of
chlorogenic acid and other polyphenols, may reduce oxidative stress and exert a protective
effect on the epithelial cells of the oral mucosa. While both beverages demonstrate protective
effects, their combined consumption may enhance health-promoting outcomes, for example,
by strengthening antioxidant mechanisms and regulating immune responses. However, further
research is needed to determine the optimal dosage and frequency of consumption in the

context of oral health and cancer prevention.

Conclusions: Yerba mate and coffee may support oral health and cancer prevention due to the
presence of bioactive compounds with antioxidant, anti-inflammatory, and antiproliferative
properties. Polyphenols, caffeine, and theobromine influence cellular metabolism, promote
mucosal regeneration, and inhibit the growth of cariogenic bacteria. Additionally, the
modulation of signaling pathways may limit cancer cell proliferation and support apoptosis.
Both beverages also contribute to enamel protection by reducing demineralization. Despite
their potential benefits, further research is needed to determine the optimal mode of

consumption and the long-term effects of regular intake.

Key words:Yerba mate,Coffee,Oral health, Antioxidants,Polyphenols,Cancer
prevention,Microbiome modulation,Anti-inflammatory effects,Oxidative stress,Bioactive

compounds



Introduction

Yerba mate (Ilex paraguariensis) and coffee (Coffea spp.) are among the most widely
consumed beverages globally, valued not only for their sensory properties but also for their
potential health-promoting effects. They contain numerous bioactive compounds such as
polyphenols, caffeine, phenolic acids, and flavonoids, which exhibit antioxidant, anti-
inflammatory, and anticancer properties [1-3]. In recent years, there has been growing interest
in their impact on oral health, including effects on the microbiome, mucosal inflammation,
and cancer prevention [4,5]. Yerba mate is rich in various bioactive substances, including
chlorogenic acid, theobromine, rutin, and quercetin, which exert protective effects on the
human body [1,6]. Similarly, coffee contains potent antioxidants, such as chlorogenic acid and
caffeine, which may protect cells from oxidative stress and support regenerative processes
[4,7]. Regular consumption of these beverages has been associated with beneficial effects on
metabolism, the cardiovascular system, and immune defense mechanisms, which may also be
relevant in the context of oral health [1,8].Compounds found in yerba mate and coffee may
influence the oral microbiota by inhibiting the growth of pathogenic bacteria such as
Streptococcus mutans and Porphyromonas gingivalis, which are key contributors to dental
caries and periodontal disease [1,4]. Furthermore, the anti-inflammatory and antioxidant
properties of these beverages may support mucosal healing and limit degenerative processes
in oral tissues [9].Coffee and yerba mate may also affect the acid-base balance in the oral
cavity. Some studies have shown that polyphenols present in these beverages may support
enamel remineralization, counteracting demineralization and reducing the risk of dental
erosion [3,7]. Additionally, the presence of caffeine may modulate immune responses and
reduce gingival inflammation, which is particularly important in the prevention of periodontal
diseases [10,11]. One of the key research areas is the potential role of yerba mate and coffee
in oral cancer prevention. Oxidative stress and chronic inflammation play significant roles in
carcinogenesis, and the bioactive compounds in these beverages may reduce these risk factors
[9,12]. Polyphenols such as chlorogenic acid and quercetin have demonstrated the ability to
inhibit cancer cell proliferation and induce apoptosis by modulating signaling pathways such
as PI3K/Akt and NF-kB [4,6,13]. Epidemiological studies suggest that moderate coffee
consumption may lower the risk of developing certain oral cancers due to its anti-

inflammatory and antioxidant properties [12]. Similar effects may be observed with yerba
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mate; however, some studies emphasize that consuming this beverage at high temperatures
may increase the risk of mucosal damage, which could be a contributing factor in cancer
development [14].The aim of this review is to analyze the beneficial effects of yerba mate and
coffee on oral health and their role in cancer prevention. In particular, the impact of these
beverages on the oral microbiome, inflammatory and carious processes, enamel protection,
and molecular anticancer mechanisms will be discussed. A review of current research will
allow for an assessment of the extent to which yerba mate and coffee may support oral health
and whether their consumption could be considered a component of cancer prevention

strategies.
Material and methods

A literature review was conducted based on scientific articles from the PubMed and
ResearchGate databases, published between 2014 and 2025. The analysis included clinical
studies and systematic reviews on the role of Yerba mate (llex paraguariensis) and
coffee(Coffea spp.) in Oral Health and Cancer Prevention. The literature search was
performed  using  specific ~ keywords, such as Yerba  mate,Coffee, Oral
health,Antioxidants, Polyphenols, Cancer prevention,Microbiome modulation, Anti-

inflammatory effects, Oxidative stress,Bioactive compounds
Description of the state of knowledge

Yerba mate (/lex paraguariensis) and coffee (Coffea spp.) are rich sources of bioactive
compounds that exhibit a wide range of health-promoting properties. Their effects
include antioxidant, anti-inflammatory, antiproliferative, and protective actions on the
oral epithelial cells [1]. Pharmacological analyses indicate that yerba mate contains at
least 16 key bioactive constituents that interact with 229 biological targets, and its
potential applications cover more than 300 different diseases, including cancers,
diabetes, atherosclerosis, and neurodegenerative disorders [4]. Coffee, rich in
chlorogenic acid, caffeine, and other polyphenols, demonstrates similar effects by
supporting cellular protection against oxidative stress and modulating inflammatory
responses [3,7]. Both beverages influence critical metabolic pathways, such as
PI3K/Akt, NF-kB, and MAPK, which are implicated in the development of cancer and

inflammatory diseases [4]. Their synergistic action may further enhance the body's
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defense mechanisms, particularly in the context of oral health and cancer prevention

[7].
Bioactive Compounds in Yerba Mate and Coftee

Yerba mate (llex paraguariensis) and coffee (Coffea spp.) are rich sources of bioactive
compounds that exhibit numerous health-promoting properties, including antioxidant, anti-
inflammatory, antibacterial, and potentially anticancer effects. The most important groups of
bioactive compounds found in these beverages include polyphenols, alkaloids, terpenoids, and
other constituents with documented effects on cellular metabolism and oral health [3,4,15].
Polyphenols such as chlorogenic acid, quercetin, rutin, and catechins play a key role in
neutralizing free radicals and inhibiting inflammatory processes, thereby contributing to the
protection of periodontal tissues and the oral mucosa from oxidative damage and degradation
caused by chronic inflammation [1,16]. Chlorogenic acid, which is abundant in both coffee
and yerba mate, exhibits strong antioxidant activity, reducing oxidative stress in cells and
protecting DNA, proteins, and lipids from damage [4,17] . Furthermore, chlorogenic acid has
been shown to inhibit the growth of cariogenic bacteria such as Streptococcus mutans and
periodontal pathogens like Porphyromonas gingivalis, suggesting its potential role in the
prevention of oral diseases [1]. Quercetin, one of the main flavonoids present in yerba mate,
has the ability to inhibit the activity of pro-inflammatory cytokines, including interleukin-6
and tumor necrosis factor alpha (TNF-a), which may help reduce inflammation in the oral
cavity and support the regeneration of damaged tissues [4,18]. Rutin, also found in yerba mate,
strengthens blood vessels and improves microcirculation, which may aid in wound healing
and the regeneration of the oral mucosa following dental procedures [1,19]. Catechins,
particularly abundant in yerba mate, exhibit strong antibacterial activity and may inhibit the
growth of bacteria responsible for periodontal disease, as well as limit degradation processes
that weaken the tooth-supporting structures [4,20]. In addition to polyphenols, alkaloids such
as caffeine and theobromine play a significant role in the biological effects of yerba mate and
coffee. Caffeine is a potent metabolic stimulant, but its effects extend beyond stimulation of
the nervous system, as it also exhibits anti-inflammatory and antibacterial properties [21].
Studies suggest that caffeine may reduce the activity of proteolytic enzymes responsible for
the degradation of periodontal tissues, which could be important in the prevention of gum
diseases [22]. Moreover, caffeine has been shown to influence the expression of inflammatory

markers in oral epithelial cells by reducing the production of pro-inflammatory mediators and
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modulating the immune response [23].Theobromine, another key alkaloid, in addition to its
stimulant properties, has the ability to strengthen enamel by increasing the bioavailability of
calcium and phosphate [24]. Clinical studies suggest that theobromine may effectively reduce
the risk of enamel demineralization and support its remineralization, making it a potential
alternative to fluoride in the prevention of dental caries [24,25]. Another important group of
bioactive compounds includes terpenoids, such as ursolic acid and oleanolic acid, which are
present in yerba mate and demonstrate potent anti-inflammatory and cytoprotective properties
[26]. Ursolic acid has the capacity to inhibit the proliferation of cancer cells and induce
apoptosis, which may be relevant for oral cancer prevention [26,27]. Oleanolic acid supports
tissue regeneration and reduces mucosal damage caused by chronic inflammation, indicating
its potential use in the treatment of periodontal disease and precancerous conditions [26]. In
addition to these key compounds, both yerba mate and coffee provide essential micronutrients
such as calcium, magnesium, zinc, and vitamin C, all of which play a role in maintaining the
health of teeth and oral mucosa [28]. Calcium and phosphorus are necessary for proper
enamel and bone mineralization, while zinc possesses antibacterial properties and may

enhance the mucosal barrier's resistance to infection [29].

Antioxidant and Anti-Inflammatory Activity, and Support for Periodontal Health and
Wound Healing

Oxidative stress and chronic inflammation play a key role in the pathogenesis of various oral
diseases, including periodontal disease and oral cancers. The bioactive compounds found in
yerba mate and coffee exhibit the ability to neutralize free radicals and inhibit the activity of
pro-inflammatory cytokines such as interleukin-6 (IL-6) and tumor necrosis factor-alpha
(TNF-a) [5]. The polyphenols present in these beverages may also inhibit the activity of
enzymes involved in extracellular matrix degradation, thereby contributing to the protection
of periodontal tissues and the oral mucosa [5]. Regular consumption of these drinks may
enhance the immune system, which is particularly relevant in the context of protecting the
oral cavity against bacterial and viral infections [30]. Moreover, certain constituents of yerba
mate and coffee have been shown to modulate immune responses, potentially limiting chronic
inflammation and supporting tissue healing processes [30,31].In the context of oral health, the
antioxidant and anti-inflammatory effects of these beverages may contribute to gum
protection, reduction of periodontal disease risk, and support for mucosal regeneration

following injuries or dental procedures [31]. Periodontal health and effective oral wound
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healing depend on the balance between inflammatory processes, fibroblast activity, and the
delivery of nutrients to regenerating tissues [5,30,32]. Within these processes, the bioactive
components of infusions may play an important role by supporting both reparative and
protective mechanisms. Studies suggest that caffeine and flavonoids can stimulate fibroblast
proliferation and enhance collagen production, which are crucial for tissue healing in the oral
cavity following trauma or surgical interventions [33]. Additionally, these compounds may
improve microcirculation, facilitating the transport of oxygen and nutrients to sites
undergoing regeneration [8,30]. For maintaining periodontal health, the impact of yerba mate
and coffee on extracellular matrix metabolism is also significant. Certain compounds in these
beverages have been shown to regulate the activity of matrix metalloproteinases (MMPs),
which are involved in tissue remodeling and may contribute to the progression of periodontal
diseases when excessively active [34]. Inhibiting destructive enzymes may help preserve
periodontal integrity and limit bone tissue degradation [30]. Furthermore, some compounds
found in yerba mate may exhibit pro-angiogenic properties, promoting the formation of new

blood vessels in damaged areas, thereby supporting efficient wound healing [32].

Potential Role in the Inhibition of Cancerous Processes

Contemporary research suggests that the health-promoting properties of yerba mate and
coffee stem from their ability to modulate numerous biological processes at the molecular
level. Network pharmacology analyses have demonstrated that the bioactive compounds in
these beverages interact with multiple biological targets, including both regulators of
oxidative stress and key signaling proteins involved in carcinogenesis [1]. Oxidative stress is
a major contributor to the malignant transformation of oral epithelial cells, and polyphenols
such as chlorogenic acid, quercetin, and catechins effectively neutralize reactive oxygen
species (ROS), protecting cellular structures from oxidative damage [35]. Moreover,
flavonoids present in Ilex paraguariensis infusions, including rutin and kaempferol, may
enhance the activity of antioxidant enzymes such as superoxide dismutase and catalase,
thereby strengthening cellular defense against oxidative stress [19,36]. Yerba mate also
modulates the activity of signaling proteins related to tumorigenesis, such as AKT1, STAT3,
and MAPK1, which are crucial regulators of cell survival and inflammatory responses [4,37].
Furthermore, its compounds exhibit affinity for TP53 and TNF, indicating a potential impact
on apoptotic mechanisms and immunomodulation [4,38]. Coffee, due to its content of

chlorogenic acid and other polyphenols, may enhance protection against oxidative damage by
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regulating transcription factors such as NF-kB and AP-1 [4]. Abnormal proliferation of cancer
cells represents another critical process in tumor development, and chlorogenic acid may
inhibit the activity of the NF-kB transcription factor, which promotes cancer cell growth and
shields them from apoptosis [30]. Quercetin and kaempferol inhibit the PI3K/Akt signaling
pathway, which controls cell cycle progression and cancer cell proliferation, while
theobromine present in yerba mate has demonstrated the ability to reduce the proliferation
rate of cancer cells, potentially slowing the progression of oral cancer [24,25,39]. Apoptosis,
or programmed cell death, is a key defensive mechanism against cancer, and polyphenols
found in both beverages may restore cancer cell sensitivity to apoptosis by activating pro-
apoptotic proteins such as Bax and inhibiting anti-apoptotic proteins like Bel-2 [39]. Ursolic
and oleanolic acids may activate caspases—key enzymes in the apoptotic process of cancer
cells —while catechins modulate the p53 pathway, which is frequently deactivated in oral
cancers [26,27]. Inhibition of angiogenesis and metastasis represents another crucial aspect of
the anticancer activity. Chlorogenic acid, present in both coffee and yerba mate, may suppress
the expression of vascular endothelial growth factor (VEGF), thereby limiting
neovascularization and oxygen supply to tumors [38]. Kaempferol and quercetin have been
shown to inhibit matrix metalloproteinase (MMP) activity, enzymes responsible for
extracellular matrix degradation that facilitate cancer cell invasion into adjacent tissues [4,40].
Flavonoids in llex paraguariensis may also reduce the expression of integrins—proteins
responsible for cancer cell adhesion to new tissues—which is a critical step in the metastatic
process [4]. Dysbiosis of the oral microbiome can contribute to cancer development by
promoting chronic inflammation and producing toxins that facilitate malignant transformation.
Catechins and caffeine exhibit antibacterial properties, reducing populations of pathogens
such as Porphyromonas gingivalis and Fusobacterium nucleatum, which are associated with
an increased risk of oral cancer [4,41,42]. Polyphenols in yerba mate may also inhibit the
growth of bacteria that produce DNA-damaging toxins in oral epithelial cells, thus lowering
the risk of cancer-related mutations.The protective effects of these beverages may therefore
derive from their impact on cancer cell metabolism, as well as their ability to regulate
inflammation and the oral microbiome [17,43,44]. Their bioactive components may support
oral cancer prevention by reducing oxidative stress, inhibiting cancer cell proliferation,
inducing apoptosis, and modulating angiogenesis and metastasis [4,5,35,45]. In addition, their
capacity to modulate the oral microbiota, combined with anti-inflammatory properties, further

enhances their chemopreventive potential [42].
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Protection Against Caries and Erosive Lesions

Yerba mate and coffee may contribute to the reduction of carious and erosive processes
through mechanisms involving their bioactive compounds, which modulate the oral
microbiota and support remineralization processes [41,44]. Phenolic compounds present in
these beverages have demonstrated the ability to inhibit bacterial enzyme activity that
promotes enamel demineralization, thereby potentially contributing to enamel protection
[17,43,44]. Additionally, alkaloids such as caffeine and theobromine may influence the
metabolism of cariogenic bacteria by reducing their adhesion to tooth surfaces, thus limiting
the formation of bacterial biofilm [4,24,25,46]. The anti-inflammatory and antioxidant
properties of these beverages are also of significance, as they may support the regenerative
processes of periodontal tissues and neutralize free radicals involved in enamel damage [7].
However, it is important to note that their impact on oral health depends on various factors,
including the mode of consumption, frequency, and the temperature of the beverage [5]. Some
studies suggest that these beverages may support enamel remineralization under specific
conditions; however, their acidic pH—particularly in the case of coffee—may, in some
instances, contribute to erosion [2,15]. Therefore, understanding the balance between the
beneficial effects of bioactive compounds and the potential side effects associated with long-

term consumption of these beverages is crucial [41].
Synergistic Effects of Yerba Mate and Coffee

Although yerba mate and coffee differ in their chemical composition and origin, they share
numerous health-promoting properties that may complement each other, enhancing their
overall beneficial impact on the body. Their bioactive components—such as polyphenols
(chlorogenic acid, rutin, quercetin), alkaloids (caffeine, theobromine), terpenoids (ursolic acid,
oleanolic acid), and other antioxidant and anti-inflammatory compounds—may act
synergistically to support oral health and exert anticancer effects [4,24,25]. One of the main
mechanisms underlying this synergy is the reduction of oxidative stress. Both beverages are
rich in polyphenols, which are potent antioxidants capable of neutralizing free radicals and
inhibiting lipid peroxidation [47]. Studies have shown that chlorogenic acid, found in both
drinks, protects oral epithelial cells from oxidative damage, which is crucial in cancer

prevention [1]. Additionally, alkaloids such as caffeine and theobromine demonstrate the
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ability to modulate inflammatory responses by reducing levels of pro-inflammatory cytokines,
including interleukin-6 (IL-6) and tumor necrosis factor-alpha (TNF-a) [48]. Their combined
action may effectively suppress chronic inflammation of the oral mucosa, which plays a
significant role in the prevention of periodontal diseases and oral cancers [4].The oral
microbiome plays a key role in maintaining the health of the mucosa and periodontium.
Bioactive compounds from both infusions may influence the composition of the bacterial
microflora by limiting the growth of pathogens responsible for oral diseases. The polyphenols
present in these beverages exhibit bacteriostatic effects against Streptococcus mutans and
Porphyromonas gingivalis, the main etiological agents of dental caries and periodontal
diseases [15]. Moreover, caffeine may modulate immune responses and reduce bacterial
adhesion to tooth and gum surfaces, further limiting inflammation [41]. An important aspect
of this synergy is their potential role in oral cancer prevention. Epidemiological studies
suggest that regular coffee consumption may be associated with a reduced risk of certain oral
cancers, a benefit attributed to its strong antioxidant and anti-inflammatory properties [49].
llex paraguariensis, in turn, contains compounds capable of inhibiting cancer -cell
proliferation through the regulation of signaling pathways such as PI3K/Akt and NF-«B,
which are key in carcinogenesis [30]. The synergistic action of polyphenols and alkaloids
from both beverages may more effectively inhibit angiogenesis and promote apoptosis in
cancer cells, suggesting their potential role in oral cancer prevention [2,4]. Furthermore, both
beverages may support the regeneration of the oral mucosa and wound healing processes.
Certain phenolic compounds found in these infusions stimulate the proliferation of fibroblasts
and keratinocytes, facilitating epithelial repair and accelerating tissue healing following injury
[43,50]. Chlorogenic acid and flavonoids also improve microcirculation, enhancing the
delivery of oxygen and nutrients to damaged tissues, thereby promoting regeneration
[17,51,52]. The presence of caffeine may further enhance these effects by improving
endothelial function and increasing blood flow in the oral mucosa [53]. The combined action
of these mechanisms suggests that yerba mate and coffee may offer natural support for tissue
regeneration and protection against complications arising from mucosal damage. The synergy
between llex paraguariensis and Coffea spp. indicates potential benefits from their moderate
and regular consumption. However, further studies are necessary to determine the optimal

proportions and underlying mechanisms of their effects on human health.
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Conclusions

Yerba mate and coffee play a significant role in oral health protection and potential cancer
prevention. The bioactive compounds they contain, such as polyphenols, alkaloids, and
phenolic acids, exhibit antioxidant, anti-inflammatory, and antiproliferative properties, which
may support the body's defense mechanisms. The presence of caffeine and theobromine
influences cellular metabolism by modulating immune responses and reducing oxidative
stress. Polyphenols, including chlorogenic acid and quercetin, promote the regeneration of the
oral mucosa and inhibit the growth of bacteria responsible for dental caries and periodontal
diseases. Moreover, the bioactive constituents of these beverages may regulate key signaling
pathways, such as PI3K/Akt and NF-kB, thereby limiting cancer cell proliferation and
promoting apoptosis. Their effects also include enamel protection by reducing
demineralization and supporting remineralization processes. The synergistic effects of yerba
mate and coffee may enhance their beneficial impact on oral health; however, further research
is needed to determine the optimal consumption patterns and the long-term effects of their

regular use.

Disclosure:

Author’s Contribution Statement:

Conceptualization: ~ Jakub  Rybowski, Sylwia KrzySkowska,Aneta Redner,Kamila
Smala,Kacper Buczek;

Methodology: Jakub Rybowski, Sylwia Krzyskowska,Dominik Stanibuta;

Writing - rough preparation: Jakub Rybowski, Maciej Szczupaj,Aneta Redner,Kamila
Krukowska,Kamila Smala,Kacper Buczek,Patrycja Zwierzchlewska;

Writing - review and editing: Jakub Rybowski, Sylwia Krzyskowska,Kamila
Krukowska,Maciej Szczupaj,Aneta Redner,Dominik Stanibuta;

Project administration: Jakub Rybowski,Sylwia Krzyskowska, Maciej Szczupaj;

All authors have read and agreed with the published version of the manuscript.

Funding Statement: The study did not receive special funding.

12



References

1. Rzasa-Duran E, Kryczyk-Poprawa A, Drabicki D, Podkowa A, Sutkowska-Ziaja K,
Szewczyk A, et al. Yerba Mate as a Source of Elements and Bioactive Compounds with
Antioxidant Activity. Antioxidants 2022;11:371.

2. Najman K, Rajewski R, Sadowska A, Hallmann E, Buczak K. Changes in the
Physicochemical and Bioactive Properties of Yerba Mate Depending on the Brewing
Conditions. Molecules 2024;29:2590.

3. Fraga CG, Croft KD, Kennedy DO, Tomas-Barberan FA. The effects of polyphenols
and other bioactives on human health. Food Funct. 2019;10:514-28.

4. Yue Z, Fu H, Ma H, Ma H, Li L, Feng Z, et al. Exploration of the main active
components and pharmacological mechanism of Yerba Mate based on network pharmacology.
Endokrynol. Pol. 2022;VM/OJS/J/87812.

5. Kim HH, Jeong SH, Park MY, Bhosale PB, Abusaliya A, Kim HW, et al. Potential
Antioxidant and Anti-Inflammatory Properties of Polyphenolic Compounds from Cirsium
japonicum Extract. Int. J. Mol. Sci. 2024;25:785.

6. Lutomski P, Gozdziewska M, Florek-Luszczki M. Health properties of Yerba Mate.
Ann. Agric. Environ. Med. 2020;27:310-3.

7. Wolska J, Janda K, Jakubczyk K, Szymkowiak M, Chlubek D, Gutowska 1. Levels of
Antioxidant Activity and Fluoride Content in Coffee Infusions of Arabica, Robusta and Green
Coffee Beans in According to their Brewing Methods. Biol. Trace Elem. Res. 2017;179:327—
33.

8. Riachi LG, De Maria CAB. Yerba mate: An overview of physiological effects in
humans. J. Funct. Foods 2017;38:308-20.

9. Correa VG, De Sa-Nakanishi AB, Gongalves GDA, Barros L, Ferreira ICFR, Bracht A,
et al. Yerba mate aqueous extract improves the oxidative and inflammatory states of rats with
adjuvant-induced arthritis. Food Funct. 2019;10:5682-96.

10. Jung S, Kim MH, Park JH, Jeong Y, Ko KS. Cellular Antioxidant and Anti-
Inflammatory Effects of Coffee Extracts with Different Roasting Levels. J. Med. Food
2017;20:626-35.

1. Derosa G, D’Angelo A, Maffioli P. Metabolic Actions of a Supplement of Ilex

Paraguariensis (An Extract of the Leaf Standardized to 2% I-Deoxinojirimcina), White

13


https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2

Mulberry and Chromium Picolinate in Nondiabetic Subjects with Dysglycemia: A
Randomized Trial. Life 2021;11:709.

12.  Miranda J, Monteiro L, Albuquerque R, Pacheco J, Khan Z, Lopez-Lopez J, et al.
Coffee is protective against oral and pharyngeal cancer: A systematic review and meta-
analysis. Med. Oral Patol. Oral Cirugia Bucal 2017;0-0.

13. Garcia-Lazaro RS, Lamdan H, Caligiuri LG, Lorenzo N, Berengeno AL, Ortega HH,
et al. In vitro and in vivo antitumor activity of Yerba Mate extract in colon cancer models. J.
Food Sci. 2020;85:2186-97.

14. Loomis D, Guyton KZ, Grosse Y, Lauby-Secretan B, El Ghissassi F, Bouvard V, et al.
Carcinogenicity of drinking coffee, mate, and very hot beverages. Lancet Oncol.
2016;17:877-8.

15.  Valduga AT, Gongalves IL, Magri E, Delalibera Finzer JR. Chemistry, pharmacology
and new trends in traditional functional and medicinal beverages. Food Res. Int.
2019;120:478-503.

16. Liang N, Kitts D. Antioxidant Property of Coffee Components: Assessment of
Methods that Define Mechanisms of Action. Molecules 2014;19:19180-208.

17. Tajik N, Tajik M, Mack I, Enck P. The potential effects of chlorogenic acid, the main
phenolic components in coffee, on health: a comprehensive review of the literature. Eur. J.
Nutr. 2017;56:2215-44.

18.  Aghababaei F, Hadidi M. Recent Advances in Potential Health Benefits of Quercetin.
Pharmaceuticals 2023;16:1020.

19. Al-Dhabi NA, Valan Arasu M, Park CH, Park SU. An up-to-date review of rutin and
its biological and pharmacological activities. EXCLI J. 14Doc59 ISSN 1611-2156 [Internet]
2015 [cited 2025 Apr 5];Available from:
https://www.excli.de/vol14/Park 09012015 proof.pdf

20.  WuM, Brown AC. Applications of Catechins in the Treatment of Bacterial Infections.
Pathogens 2021;10:546.

21. Bramantoro T, Zulfiana AA, Amir MS, Irmalia WR, Mohd Nor NA, Nugraha AP, et al.
The contradictory effects of coffee intake on periodontal health: a systematic review of
experimental and observational studies. F1000Research 2022;11:924.

22. Paczkowska-Walendowska M, Grzegorzewski J, Kwiatek J, Lesna M, Cielecka-
Piontek J. Green Tea: A Novel Perspective on the Traditional Plant’s Potential in Managing
Periodontal Diseases. Pharmaceuticals 2025;18:409.

23. Kovacs EG, Alatshan A, Budai MM, Czimmerer Z, Biré E, Benk6 S. Caffeine Has

14


https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2

Different Inmunomodulatory Effect on the Cytokine Expression and NLRP3 Inflammasome
Function in Various Human Macrophage Subpopulations. Nutrients 2021;13:2409.

24.  Nakamoto T, Falster AU, Simmons WB. Theobromine: A Safe and Effective
Alternative for Fluoride in Dentifrices. J. Caffeine Res. 2016;6:1-9.

25. Taneja V, Nekkanti S, Gupta K, Hassija J. Remineralization potential of theobromine
on artificial carious lesions. J. Int. Soc. Prev. Community Dent. 2019;9:576.

26. Gudoityte E, Arandarcikaite O, Mazeikiene I, Bendokas V, Liobikas J. Ursolic and
Oleanolic Acids: Plant Metabolites with Neuroprotective Potential. Int. J. Mol. Sci.
2021;22:4599.

27.  Khwaza V, Oyedeji OO, Aderibigbe BA. Ursolic Acid-Based Derivatives as Potential
Anti-Cancer Agents: An Update. Int. J. Mol. Sci. 2020;21:5920.

28.  Ranjit R, Takalloabdal S, Galchenko A. Importance of micronutrients in the oral cavity.
Acta Stomatol. Naissi 2021;37:2186—202.

29.  Lynch RJM. Zinc in the mouth, its interactions with dental enamel and possible effects
on caries; a review of the literature. Int. Dent. J. 2011;61:46-54.

30.  Gawron-Gzella A, Chanaj-Kaczmarek J, Cielecka-Piontek J. Yerba Mate—A Long but
Current History. Nutrients 2021;13:3706.

31. Kobayashi T, Maruyama T, Yoneda T, Miyai H, Azuma T, Tomofuji T, et al. Effects of
Coffee Intake on Oxidative Stress During Aging-related Alterations in Periodontal Tissue. In
Vivo 2020;34:615-22.

32. Aliabadi M, Chee BS, Matos M, Cortese YJ, Nugent MJD, De Lima TAM, et al. Yerba
Mate Extract in Microfibrillated Cellulose and Corn Starch Films as a Potential Wound
Healing Bandage. Polymers 2020;12:2807.

33.  Przylipiak A, Donejko M, Rysiak E, Gluszuk K, Surazynski A. Influence of caffeine
and hyaluronic&nbsp;acid on collagen biosynthesis in human skin fibroblasts. Drug Des.
Devel. Ther. 2014;1923.

34. Radzki D, Negri A, Kusiak A, Obuchowski M. Matrix Metalloproteinases in the
Periodontium—Vital in Tissue Turnover and Unfortunate in Periodontitis. Int. J. Mol. Sci.
2024;25:2763.

35. Guo Y, Li Z, Chen F, Chai Y. Polyphenols in Oral Health: Homeostasis Maintenance,
Disease Prevention, and Therapeutic Applications. Nutrients 2023;15:4384.

36.  Williams RJ, Spencer JPE, Rice-Evans C. Flavonoids: antioxidants or signalling
molecules? Free Radic. Biol. Med. 2004;36:838-49.

37. Balasuriya N, McKenna M, Liu X, Li SSC, O’Donoghue P. Phosphorylation-

15


https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2

Dependent Inhibition of Aktl. Genes 2018;9:450.

38. Silen W, Machen TE, Forte JG. Acid-base balance in amphibian gastric mucosa. Am. J.
Physiol. 1975;229:721-30.

39. Rocio Soledad GL, Lorena Gisel C, Norailys L, Humberto L, Daniel Fernando A,
Hernan Gabriel F. Yerba Mate Modulates Tumor Cells Functions Involved in Metastasis in
Breast Cancer Models. Front. Pharmacol. 2021;12:750197.

40. Ronco AL, Stefani ED, Mendoza B, Vazquez A, Abbona E, Sanchez G, et al. Mate and
Tea Intake, Dietary Antioxidants and Risk of Breast Cancer: a Case-Control Study. Asian Pac.
J. Cancer Prev. APJCP 2016;17:2923-33.

41. Peters BA, McCullough ML, Purdue MP, Freedman ND, Um CY, Gapstur SM, et al.
Association of Coffee and Tea Intake with the Oral Microbiome: Results from a Large Cross-
Sectional Study. Cancer Epidemiol. Biomarkers Prev. 2018;27:814-21.

42. Perera M, Al-hebshi NN, Perera I, Ipe D, Ulett GC, Speicher DJ, et al. Inflammatory
Bacteriome and Oral Squamous Cell Carcinoma. J. Dent. Res. 2018;97:725-32.

43, Merecz-Sadowska A, Sitarek P, Kucharska E, Kowalczyk T, Zajdel K, Ceglinski T, et
al. Antioxidant Properties of Plant-Derived Phenolic Compounds and Their Effect on Skin
Fibroblast Cells. Antioxidants 2021;10:726.

44, Janda K, Jakubczyk K, Lukomska A, Baranowska-Bosiacka I, Rgbacz-Maron E, Dec
K, et al. Effect of the Yerba mate (Ilex paraguariensis) brewing method on the content of
selected elements and antioxidant potential of infusions. Pol. J. Chem. Technol. 2020;22:54—
60.

45. Li M, Zheng Y, Zhao J, Liu M, Shu X, Li Q, et al. Polyphenol Mechanisms against
Gastric Cancer and Their Interactions with Gut Microbiota: A Review. Curr. Oncol.
2022;29:5247-61.

46.  Fuggetta MP, Zonfrillo M, Villiva C, Bonmassar E, Ravagnan G. Inflammatory
Microenvironment and Adipogenic Differentiation in Obesity: The Inhibitory Effect of
Theobromine in a Model of Human Obesity In Vitro. Mediators Inflamm. 2019;2019:1-10.
47. Masek A, Latos-Brozio M, Kaluzna-Czaplinska J, Rosiak A, Chrzescijanska E.
Antioxidant Properties of Green Coffee Extract. Forests 2020;11:557.

48. Bhol NK, Bhanjadeo MM, Singh AK, Dash UC, Ojha RR, Majhi S, et al. The
interplay between cytokines, inflammation, and antioxidants: mechanistic insights and
therapeutic potentials of various antioxidants and anti-cytokine compounds. Biomed.
Pharmacother. 2024;178:117177.

49, He T, Guo X, Li X, Liao C, Yin W. Association between coffee intake and the risk of

16


https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2

oral cavity cancer: a meta-analysis of observational studies. Eur. J. Cancer Prev. 2020;29:80-8.
50. Vitale S, Colanero S, Placidi M, Di Emidio G, Tatone C, Amicarelli F, et al.
Phytochemistry and Biological Activity of Medicinal Plants in Wound Healing: An Overview
of Current Research. Molecules 2022;27:3566.

51.  Nguyen V, Taine EG, Meng D, Cui T, Tan W. Chlorogenic Acid: A Systematic Review
on the Biological Functions, Mechanistic Actions, and Therapeutic Potentials. Nutrients
2024;16:924.

52. Zahra M, Abrahamse H, George BP. Flavonoids: Antioxidant Powerhouses and Their
Role in Nanomedicine. Antioxidants 2024;13:922.

53. Higashi Y. Coffee and Endothelial Function: A Coffee Paradox? Nutrients
2019;11:2104.

17


https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2
https://www.zotero.org/google-docs/?WfiOm2

	Introduction
	Description of the state of knowledge 
	Yerba mate (Ilex paraguariensis) and coffee (Coffe
	Potential Role in the Inhibition of Cancerous Proc
	Synergistic Effects of Yerba Mate and Coffee


