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Farnesol is a quorum sensing (QS) molecule synthesized by Candida albicans acting as a negative regulator 
of morphogenesis; it blocks the yeast-to-hyphae transformation. This molecule is currently studied in particular 
from the viewpoint of possible use as a substance with anticancer properties and with an antimicrobial, and 
anti-biofilm effect in yeasts resistant or tolerant to conventional therapeutic agents, for example fluconazole. 
Besides the aforementioned effect on morphological transformation through cyclic AMP (cAMP)/protein kinase 
A (cAMP-PKA) pathway, it also affects other biochemical pathways of yeasts, for example those ones for sterol 
biosynthesis or triggering of apoptosis via accumulation of ROS (reactive oxygen species) that damage essen-
tial cellular compartments. ROS activate intracellular caspases that are indicators of apoptotic response in C. 
albicans. However, an influence of farnesol on C. albicans yeasts is dependent on used concentrations; while 
higher concentrations (200 - 300 μM) are stressful for yeasts, lower concentrations (about 40 μM) protect them 
from stress. This QS molecule is also able to modulate efflux pumps in resistant yeasts. This review provides an 
overview of the current knowledge about production, role, and mode of action of farnesol in the clinically most 
important yeast C. albicans. 

1. Introduction
Quorum sensing (QS) is a process of intercellular communica-
tion used by microorganisms to synchronize behaviour within a 
population. QS molecules, also named autoinducers, play a crucial 
role in this process. Their function is unique because during cell 
growth in a population, these molecules continuously accumu-
late and, after reaching threshold concentrations, they induce a 
coordinated expression of several key genes followed with the 
activation of relevant biochemical pathways (Miller and Bassler 
2001; Katragkou et al. 2015). The QS system is involved in many 
processes. For example, in the bacterium Burkholderia thailand-
ensis, the QS system BtaR2-BtaI2 is probably responsible for the 
production of polyketide or peptide antibiotics against Gram-pos-
itive bacteria (Duerkop et al. 2009). Another example - the QS 
molecule tyrosol - produced by some yeasts of the genus Candida 
stimulates hyphal formation and biofilm production. Besides 
biofilm production, QS molecules are also generally responsible 
for the adaptation of microorganisms to the environment in which 
they survive (Albuquerque and Casadevall 2012; Hennig et al. 
2015). Farnesol is another QS molecule produced by the yeast of 
the genus Candida; but acting in the opposite way compared to 
tyrosol. It is able: i) to inhibit the yeast-to-hypha transformation 
in planktonic populations of yeasts; ii) to contribute to the control 
of biofilm development trough modulation of cell density and 
morphology; iii) to initiate programmed cell death – apoptosis. 
Because of all these effects, farnesol is assumed to play a role 
in fungal pathogenicity (Wongsuk et al. 2016). Besides yeasts, 
several plants are producing farnesol that can protect them against 
pests (Grace 2002). Considering the unique properties of the QS 
molecule farnesol, the aim of this study was to summarize the 
current knowledge about its production, role, and mode of action 
in the clinically most important yeast C. albicans.

2. Chemical signalling molecules produced by yeasts of 
the genus Candida
Farnesol was the first QS molecule identified in eukaryotic organ-
isms and it was discovered in 2001 (Hornby et al. 2001). Chemi-
cally, it is a sesquiterpene alcohol (3,7,11-trimethyl-2,6,10-dodeca-
triene-1-ol) (Shchepin et al. 2003) which contains three isoprene 
units (Fig. 1 A). This alcohol is produced as a by-product of 
biosynthesis of ergosterol that plays a key role in the membrane 
integrity of microscopic fungi. Farnesol is a negative regulator of 
filamentous growth. Cell density is one of the main stimuli for 

Fig. 1:  Signalling molecules of C. albicans – A farnesol, B farnesoic acid, C tyrosol.
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farnesol production (Madhani 2011). This molecule is not produced 
only in the planktonic culture of C. albicans but also in population 
colonizing solid surfaces during biofilm formation (Ramage et al. 
2002). In the biofilm, this QS molecule inhibits the yeast-to-hyphae 
transformation resulting in decreased biofilm robustness (Martins 
et al. 2007; Yu et al. 2012). Weber et al. (2008) confirmed that not 
only C. albicans and Candida dubliniensis but also other represen-
tatives from the Candida genus, such as Candida parapsilosis or 
Candida krusei, can produce farnesol; but concentrations are so low 
that they do not probably play a role in biofilm formation (Weber 
et al. 2008). The main effects of farnesol to microorganisms and 
plants are summarized in the Table.

Table: Effects of farnesol on microorganisms and plants 

ORGANISM EFFECT (concentration - dependent)

Candida albicans Negative regulator of filamentation (Román et al. 
2009; Lu et al. 2014)

  Reduction of biofilm formation (Ramage et al. 
2002)

  Gene expression of ergosterol pathway (Yu et al. 
2012)

  Protection against oxidative stress (Deveau et al. 
2010)

  Induction of apoptosis (Léger et al. 2015)

Other microorganisms 
(bacteria, filamentous 
fungi)

Antimicrobial activity (Koo et al. 2002; Semigh-
ini et al. 2006; Wang et al. 2014; Bonikowski et 
al. 2015)

Plants Protects against pests (Grace 2002)

Farnesoic acid [(2E,6E)-3,7,11-trimethyl-2,6,10-dodecatrien acid] 
(Oh et al. 2001), shown in Fig. 1 (B), is another QS molecule 
produced by C. albicans ATCC 10231. Its structure is very similar 
to that of farnesol, from which it is formed by oxidation via 
aldehyde (farnesal) to farnesoic acid. The particular steps in the 
synthesis of this substance are catalysed by one or two NAD+-de-
pendent dehydrogenases (Baker et al. 1983). Similarly to farnesol, 
this substance inhibits the yeast-to-hyphae transition of C. albicans 
(De Rossi et al. 2014) but its effectiveness is substantially lower 
than that to farnesol.
In 2004, another QS molecule - tyrosol (2-[4-hydroxyphenyl] 
ethanol) (Chen et al. 2004) shown in Fig. 1 (C), was identified 
in C.  albicans. Tyrosol is derived from the amino acid tyrosine 
and it is a natural phenolic compound with antioxidant properties 
occurring also in olive oil (De La Torre-Robles et al. 2014). This 
aromatic alcohol acts in the opposite way to farnesol. Its production 
accelerates filamentous growth, i.e. the yeast-to-hyphae transition 
(Chen et al. 2004). Tyrosol is produced, especially by C. albicans 
and C. tropicalis, which is likely to be connected to their ability to 
form true hyphae that afterwards, allow the penetration of these 
yeasts into host tissues, compared to other yeasts of the Candida 
genus unable to perform filamentous growth (Cremer et al. 1999; 
Albuquerque and Casadevall 2012).

3. Farnesol as a part of essential oils and its antimicro-
bial, and anticancer properties
At present, it is generally known that essential oils produced as 
plant secondary metabolites are concentrated hydrophobic liquids 
containing volatile aromatic compounds (Hyldgaard et al. 2012). 
One of the best known essential oils is tea tree oil extracted 
from the Australian plant Melaleuca alternifolia. This essential 
oil consists of terpene hydrocarbons, especially monoterpenes, 
sequiterpenes and their associated alcohols (Carson et al. 2006). 
At present, the antimicrobial activity is one of the most important 
properties generally studied in essential oils and their components 
(Bassolé and Juliani 2012). Farnesol is a common molecule present 
in many essential oils manifesting antimicrobial properties. The 
essential oil from Tetradenia riparia was identified to be active 
against cariogenic bacteria (de Melo et al. 2015). The essential 

oils of plants such as Cymbopogon martini, Mentha piperita, 
Pelargonium graveolens, and Rosmarinus officinalis analyzed by 
GC – MS technique proved the best activity of four compounds, 
namely, geraniol, trans-geraniol, citral, and farnesol against Esch-
erichia coli, Pseudomonas aeruginosa, Salmonella typhi, Staph-
ylococcus aureus, and Bacillus cereus in vitro (Thanighaiarassu 
and Sivamani 2013). Similarly, the oil derived from the seeds of 
Abelmoschus moschatus containing farnesol acetate (51.45%) 
showed an antibacterial activity against bacteria Bacillus subtilis, 
S. aureus, and Enterococcus faecalis (Arokiyaraj et al. 2015). 
Additionally, volatile oils of Pluchea dioscoridis, with the major 
component farnesol (16.50  %) exhibited a cidal effect on Culex 
pipiens mosquito larvae (Grace 2002). Thus, one could hypoth-
esize that farnesol can protect plants against pests. However, an 
evaluation of contribution of farnesol to an antimicrobial activity 
in essential oils should not be overestimated as oils are composed 
of many different molecules.
Antimicrobial properties of externally added purified farnesol have 
been tested as well. This alcohol contributes to the inhibition of 
several important human pathogens, including bacteria from the 
genus Staphylococcus (Bonikowski et al. 2015), Streptococcus 
mutans (Koo et al. 2002), or filamentous fungi from the genera 
Aspergillus, Paracoccidioides, or Cryptococcus (Semighini et al. 
2006; Derengowski et al. 2009; Cordeiro Rde et al. 2012). Thus, 
farnesol seems to be a promising molecule potentially useful for 
the control of growth of several microorganisms (Derengowski et 
al. 2009).
In spite of the antimicrobial activity of farnesol proved in vitro, 
inconsistent results have been published about its effects in respect 
to the treatment of candidiasis and host immune system. Hisajima 
et al. (2008) described the effects of farnesol treatment against 
experimental oral candidiasis in mice. Results from histological 
examination indicated that farnesol suppressed the mycelial growth 
of C. albicans on the surface of tongues, but did not decrease 
detected CFU (colony forming units) of C. albicans not only on 
tongues, but also in faeces, kidneys, and livers. Another publica-
tion described the in vivo effect of the exogenous administration 
of a “cocktail solution” that contained alcohols including farnesol 
in a murine model of hematogenously disseminated candidiasis. 
The mice injected intraperitoneally proved an increased survival 
and histological observations suggested an inhibitory effect on 
C. albicans filamentation within the kidney (Martins et al. 2012). 
These observations are consistent with our preliminary results that 
showed an inhibitory effect of externally added farnesol to the 
yeast-to-hyphae transition in vitro and ex vivo on mouse tongues, 
but its administration did not prevent surviving C. albicans cell 
population (Dižová, unpublished results). In context of this infor-
mation, it is questionable, whether farnesol could be effective 
enough in eradication of candidiasis. Moreover, recently, farnesol 
was described as a potent stimulator of macrophage chemok-
ines (Hargarten et al. 2015). Authors suggested that secretion of 
farnesol in immunocompromised hosts could promote C. albicans 
dissemination though macrophages. A similar situation might be 
expected in patients with neutropenia treated with azoles as alike 
effect has already been described in vitro and in vivo (Hornby and 
Nickerson, 2004; Navarathna et al. 2005). Farnesol was also able 
to enhance inflammation via an activation of neutrophils and to 
damage differentiation of monocytes into mature dendritic cells 
(Leonhardt et al. 2015). In the light of this knowledge, farnesol 
acts rather as a virulence factor than as a molecule useful for direct 
treatment of generalized candidiasis. However, it is necessary 
to take into account that described effects were dependent upon 
tested concentrations of farnesol as well as on host status.
Farnesol is also produced in humans. It is a metabolite of the meva-
lonate/cholesterol pathway located in the position similar to that in 
the yeast ergosterol synthesis. Additionally, it is the last common 
intermediate for the synthesis of coenzyme Q and dolichol, and the 
substrate for protein isoprenylation (Parmryd and Dallner 1996). 
It has been already proved that isoprenoids including farnesol 
play a critical role in the negative regulation of cell proliferation 
and differentiation, promote apoptosis, and are effective in tumor 
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suppression using different experimental models. Participation in 
those processes suggests a great anticancer potential of isoprenoids 
(Ong et al. 2012; Chen et al. 2014; Joo et al. 2015; Lee et al. 2015). 
These actions are mediated via a  variety of signalling pathways 
like the phosphatidylinositol-3-kinase (PI3K)/serine/threonine 
kinase (Akt) signalling pathway (Park et al., 2014), CDP-choline 
pathway (Clement and Kent 1999), or MAP- (Mitogen Activated 
Protein) kinase pathways (McCubrey et al. 2006). Farnesol also 
activates the nuclear receptor farnesoid X (Forman et al. 1995), 
induces the expression of thyroid hormone receptor-β1 mRNA 
(Duncan and Archer 2006), and facilitates the activities of 
peroxisome proliferator-activated receptor-α and -γ (Takahashi 
et al. 2002). Additionally, farnesol manifested in vitro effects on 
3-hydroxy-3-methylglutaryl-CoA (HMG-CoA) reductase, an 
enzyme converting HMG-CoA to mevalonate, but in dose and 
cell line selection-dependent manner (Meigs and Simoni 1997). 
Yeasts use HMG-CoA reductase for the same enzymatic step as 
humans, but while HMG-CoA represents a possible target in treat-
ment or prevention of cancer diseases in humans, an inhibition of 
HMG-CoA in Candida, for example by pravastatin, can prevent 
farnesol production resulting in decreased virulence of C. albicans 
(Tashiro et al. 2012). Farnesol has also been reported to increase 
ROS (Reactive Oxygen Species) production in mammalian cells. 
However, while generation of ROS resulting from farnesol activity 
can inhibit growth and promote apoptosis in fungi (Semighini et 
al. 2006; Fairn et al. 2007; Wang et al. 2014), it seems that it is not 
a major factor contributing to the death of mammalian cells (Joo 
and Jetten 2010).

4. Farnesol production and its impact on metabolic 
pathways of yeasts
Farnesol in yeasts is formed as a by-product from the ergosterol 
biosynthesis pathway by enzymatic dephosphorylation of farnesyl 
pyrophosphate (farnesyl diphosphate) (Hornby et al. 2003; Han 
et al. 2011; Rodriguez et al. 2014). Important enzymes for this 
pathway are encoded by ERG genes. Farnesyl diphosphate 
synthase, encoded by the ERG20 gene, synthesizes trans trans 
farnesyl diphosphate – a precursor of farnesol from isopentenyl 
diphosphate (Piłsyk et al. 2014) (Fig. 2). 
After the administration of antifungals, especially in the case of 
long-term therapy or in immunocompromised patients, the yeasts 
become resistant to therapeutic agents (Loeffler and Stevens 
2003). The resistance to azole antimycotics, particularly the drug 
fluconazole used in the treatment of many mycotic diseases is very 
common (Senevirante et al. 2016). The target for the azoles is the 
enzyme cytochrome P450 lanosterol-14α-demethylase, which is 
encoded by the ERG11 gene (Borecká-Melkusová et al. 2009) 
(Fig.  2). The most common resistance to fluconazole is due to 
mutation or increased expression of the ERG11 gene (Borecká-
Melkusová et al. 2009; Lee et al. 2014) or expression of genes 
encoding of efflux pumps CDR (Candida Drug Resistance) and 
MDR (Multiple Drug Resistance), responsible for the efflux of drug 
out of the cell. Another mechanism is a change in an expression 
of various ERG genes in the ergosterol pathway resulting in the 
increased production of sterols other than ergosterol. These sterols 
ensure the partial functionality of yeast membranes (Loeffler and 
Stevens 2003). In 2012, Yu et al. (2012) tested the hypothesis that 
externally added farnesol could affect resistance to fluconazole 
of the biofilm produced by C. albicans. They studied the change 
in expression of potential target genes in the ergosterol pathway 
in the presence of farnesol using molecular methods: reverse 
transcription PCR (RT-PCR) and quantitative PCR (qPCR). The 
results showed that the expression of certain genes in the ergosterol 
pathway, i.e. ERG3, ERG1, ERG6, ERG25, and ERG11 signifi-
cantly decreased in the group treated with 300 μM farnesol (Yu et 
al. 2012). Besides the genes of the ergosterol pathway, the reduced 
expression of the aforementioned MDR1 gene was recorded as 
well. At the same time, the concentration of fluconazole required 
for a 50% reduction in yeast biofilm decreased after 24 h from 
more than 1024 μg/ml of the drug to 4 μg/ml in the group affected 

by farnesol and the yeasts formed a three-times thinner biofilm 
compared to the biofilm not affected by farnesol (Yu et al. 2012). 
Additionally, in vitro synergic interactions between farnesol and 
other antifungals (micafungin, amphotericin B) were described 

(Katragkou et al. 2015).
It has already been mentioned that certain QS molecules affect 
morphological transition with an impact on the C. albicans life 
cycle. Hyphae can better adhere to the host skin and mucosa as 
well as penetrate deeper into the tissues or vessels resulting in 
significant injury (Chevalier et al. 2012; Wibawa et al. 2015). 
Additionally, if the yeast is able to form hyphae, the biofilm is more 
robust (Paramonova et al. 2009; Wibawa et al. 2015). In C. albi-
cans, hyphae production is regulated via the activation of the cyclic 
AMP/protein kinase A (cAMP-PKA) signalling pathway, which 
regulates decreasing the NRG1 gene expression. The NRG1 gene 
is a repressor of filamentous growth. Farnesol can block the yeast-
to-hyphae transition by affecting the cAMP signalling via blocking 
the activity of adenylate cyclase Cyr1 (Hogan and Muhlschlegel 
2011; Albuquerque and Casadevall 2012; Lu et al. 2014) and Tpk2, 
the catalytic subunit of PKA in cAMP-PKA pathway, when NRG1 
gene expression is not decreased and the repressor of filamentous 
growth remains active. Farnesol can affect the NRG1 repressor 
also via stabilization of Cup9, a transcriptional repressor, which 

Fig. 2:  Scheme of ergosterol pathway and indication of the site of synthesis of farnesol 
from trans-farnesyl-pyrophosphate. The pathway is illustrated schematically 
(two consecutive arrows show an association of chemical reactions involving 
several products - multiple steps). The localization of the ERG20 gene encod-
ing farnesyl-diphosphate synthase, which is important for farnesol synthesis, 
is indicated. The ERG9 gene encoding squalene synthase is located after the 
farnesol synthesis. The target site of azole derivatives, including fluconazole, 
is the enzyme lanosterol-14α-demethylase, which is encoded by the ERG11 
gene.
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blocks SOK1 gene expression participating in Nrg1 protein degra-
dation. In the absence of farnesol, the Cup9 repressor is degraded 
by ubiquitin protein ligase Ubr1 (Lu et al. 2014). In this case, the 
SOK1 gene is expressed and induces Nrg1 protein degradation. 
The described process is shown in Fig. 3.
Farnesol also acts on the MAP kinase pathway, which responds to 
extracellular stimuli and stress, and regulates multiple processes, 
including proliferation in eukaryotic cells (Román et al. 2009). 
Cek1 is the protein MAP kinase in C. albicans, which is involved 
in hyphae formation (Román et al. 2005). QS molecule farnesol 
represses the phosphorylation Cek1, encoded by the gene CEK1, 
resulting in inhibition of filamentation. Damage of this gene 
reduces the virulence of yeasts. Cek1 is independent of Chk1 
(Román et al. 2009), the Candida histidine kinase that is the QS 
molecule receptor, but mutations in Chk1 causes insensitivity to 
farnesol (Kruppa et al. 2004; Kruppa and Calderone 2006).
Farnesol plays an important role in protection against oxidative 
stress in which ROS are crucial. These include either free radicals, 
such as hydroxyl radicals (OH) and superoxide anions (O

2
-), or 

non-radical molecules, for example, hydrogen peroxide (H
2
O

2
) 

(Powers et al. 2011). ROS effectively interact with nucleic acids, 
lipids or proteins causing a serious or even lethal destruction of 
cell structures of microorganisms leading to programmed cell 
death – apoptosis (Fan et al. 2005). However, yeasts developed 
defence mechanisms – they produce enzymes (catalases, super-
oxide dismutases and others) which convert ROS to less dangerous 
forms (Martchenko et al. 2004). Several studies showed that ROS 

production does not necessarily lead to cell death (Pan 2011; Cáp 
et al. 2012) and for example, certain bacteria can take advantage 
from them as a form of protection against other microorganisms. 
It seems that low level stress activates defence mechanisms and 
increases an adaptability of microorganisms to external environ-
mental conditions (Cáp et al. 2012). Farnesol at a concentration 
of 40 μM that is considered to be physiological, i.e. naturally 
produced in a yeast population, is able to activate response of 
yeasts to oxidative stress induced by ROS production (Shirtliff et 
al. 2009) and, thus, protect cells against apoptosis. The possible 
mechanism is the induction of a catalase encoded by the CAT1 
gene during negative regulation of morphological transition via 
inhibition of the Ras-cAMP-PKA pathway. Farnesol also triggers 
Hog1 phosphorylation where Hog1 acts as a regulator of resistance 
to oxidative stress (Deveau et al. 2010).
On the other hand, higher concentrations of farnesol (200 - 300 
μM) cause in C. albicans the disruption of the mitochondrial elec-
tron transport chain and it is accompanied by ROS release resulting 
in apoptosis (Fan et al. 2005). Besides this yeast, farnesol can 
trigger apoptosis also in other microorganisms, such as Saccharo-
myces cerevisiae (Fairn et al. 2007) used in the food industry, or 
in the filamentous micromycete Aspergillus nidulans (Semighini 
et al. 2006; Wang et al. 2014). The process of apoptosis is induced 
by extracellular and intracellular stimuli, which activate cysteine 
proteases, caspases responsible for the mediation of the apoptotic 
signal in proteolytic cascade (McStay and Green 2014). Farnesol 
participation in apoptosis was revealed by studies in which an 
increased number of caspases, depending on the tested higher 
farnesol concentrations, was detected in C. albicans (Shirtliff et al. 
2009; Léger et al. 2015). At present, metacaspase Mca1p encoded 
by the MCA1 gene is considered to be one of the most important 
proteases inducing cell death. Although this metacaspase has not 
been sufficiently examined, it probably plays an important role in 
the degradation of “heat shock” proteins that weaken cell defence 
leading to subsequent cell death. Probably, this caspase is involved 
in the process of mitochondrial biogenesis control and mitochon-
drial degradation (Léger et al. 2015). It can be assumed that the 
association between apoptosis induced by farnesol in C. albicans 
and metacaspase Mca1p exists because regulation of the gene for 
this protein is affected by various farnesol concentrations (Léger 
et al. 2015). The most new publication of Léger et al. (2016) 
supported previous observations; they proved that metacaspase 
Mca1p plays a critical role in the early phase of apoptosis through 
alteration of the protein glycosylation machinery generated by 
farnesol stress (250 μM). In C. albicans, the apoptosis might be 
associated also with glutathione elimination. Glutathione acts as an 
antioxidant and plays an important role during cell detoxification 
from harmful substances and contaminants, or ROS. Glutathione, 
which is mainly present in its reduced form (GSH), is an omni-
present thiol compound which contains a tripeptide consisting of 
cysteine, glutamic acid, and glycine. Glutathione is synthesized in 
the cell via six enzyme-catalysed reactions, called the γ-glutamyl 
cycle. Farnesol (300 μM) conjugates with glutathione, while the 
expression of the CDR1 gene encoding efflux pumps increases. 
Glutathione conjugates are effluxed out of the cell by efflux pumps 
and, subsequently, the viability of yeasts decreases (Zhu et al. 
2011).
Understanding of the QS molecule farnesol and its mode of action, 
can result in the development of new, alternative antifungals. In 
spite of the fact that farnesol itself proved antimicrobial effects 
only in high concentrations, it has a great potential to be used as 
a supporting substance in combination with another drugs (azole 
antifungal agents). Its ability to interact with efflux pumps that 
most frequently mediate resistance to azoles in C. albicans, might 
be an option for the treatment of infections caused by resistant 
fungi.

5. Conclusion
In recent years, the number of clinical isolates of microorganisms 
resistant to conventional therapeutic agents has increased. The 
situation is even worse in the treatment of biofilm-associated 

Fig. 3:  Effect of farnesol on the inhibition of C. albicans filamentous growth by two 
pathways affecting the NRG1 negative regulator of filamentous growth (de-
signed according to Lu et al. 2014). The first pathway is the cAMP-PKA sig-
nalling pathway where farnesol blocks the activity of adenylate cyclase Cyr 
and, subsequently, the catalytic subunit PKA Tpk2, which results in no reduc-
tion of the NRG1 gene expression. Farnesol also blocks the degradation of the 
protein Cup9 leading to the derepression of gene encoding SOK1 that does not 
degrade the protein Nrg1 which remains stable. In both cases, the repressor 
encoded by the NRG1 gene remains active and, thus, it blocks the yeast-to-
hyphae transformation of C. albicans.
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infections. The mentioned limitations have stimulated scientists 
for searching new therapeutic options. Use of signalling molecules 
which help microorganisms to adapt to the environment is one 
possibility. Farnesol, which is produced by C. albicans and partic-
ipates in the regulation of biofilm and filamentous growth in this 
yeast, could be an interesting choice. The effects of farnesol on C. 
albicans are summarized in Fig. 4. At present, this sesquiterpene 
alcohol is studied not only in relation to yeasts, in which it modu-
lates the above mentioned processes, but also in relation to various 
bacteria, filamentous fungi, or cancer cells. Although the effect of 
farnesol on the physiology of microorganisms has been partially 
examined, especially in relation to the generation and accumula-
tion of ROS, not all of its effects on prokaryotic or eukaryotic cells 
of microorganisms are known. Also, mammalian cells should not 
be overlooked because the toxicity and other effects of farnesol 
represent a necessary parameter of any substance applicability in 
practice. In conclusion, it can be summarized that farnesol is a 
compound with a high potency. However, there is still not enough 
information about all of its possible effects in order to be able to, 
unequivocally, identify farnesol as a substance suitable for clinical 
use.
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