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Abstrak 

Kanker menjadi salah satu penyebab kematian terbanyak di dunia. Hingga saat ini diperkirakan telah 

terjadi 10 juta kematian yang disebabkan oleh penyakit ini. Hingga kita dapat mengetaui bahwa kanker 

merupakan penyakit yang terjadi akibat ketidakseiombangan gen molekul dan reseptor dari sel. Reseptor 

pengecap rasa pahit (T2R) diketahui diekspresikan diluar organ pengecap dan mempunyai fungsi selain 

mendeteksi persepsi rasa pahit. Reseptor ini diketahui dapat terlibat dalam mekanisme perkembangan dari sel 

kanker. capsaicin terlibat dalam berbagai macam gen yang mengatur siklus hidup dan pertumbuhan dari sel 

kanker. Aktivitas dari capsaicin dalam menghambat pertumbuhan dari sel kanker dapat diamati melalui berbagai 

macam target gen seperti jalur pensinyalan onkogen dan gen penekan pertumbuhan tumor (tumor-suppressor 

gene). Pengamatan sistematika pada artikel ini dilakukan dengan menggunakan 4 database elektronik yaitu 

Google Scholar, PubMed, ResearchGate dan NCBI. Kata kunci yang digunakan adalah “capsaicin” yang 

digabungkan dengan “T2R”, “T2R8”, “TAS2R”, “TRPV1”, “GPCRs” dan juga “Cancer”, “Cancer cell line”, 

“Mice”, “Rat”, “Human”. Capsaicin mempengaruhi aktivitas sel normal dan sel kanker melalui jalur TRPV 1 dan 

T2r. Melalui jalur TRPV1, Capsaicin meningkatkan kalsium intraseluler dan mengganggu integritas matriks 

mitokondria. Melalui jalur T2r, Capsaicin menyebabkan pelepasan IP3, yang meningkatkan kalsium intraseluler 

melalui stres retikulum endoplasma. 

. 
 

Kata Kunci: Kanker, Capsaicin, TRPV1, T2R 

 
Abstract  

Cancer is one of the leading causes of death in the world. It is estimated that this disease has caused 10 

million deaths. The cause of the development of cells into cancer is still a mystery until we know that cancer is a 

disease that occurs due to an imbalance of molecular genes and cell receptors. Bitter taste receptors (T2R) are 

known to be expressed outside the taste buds and detect the perception of a bitter taste. These receptors are known 

to be involved in the mechanism of cancer cell development. Capsaicin is involved in a wide variety of genes that 

regulate the life cycle and growth of cancer cells. The activity of Capsaicin in inhibiting cell growth can be 

observed through various target genes, such as oncogene signaling pathways and tumor-suppressor genes. The 

systematics in this article is carried out using four electronic databases, namely Google Scholar, PubMed, 

ResearchGate, and NCBI. The keywords used are "capsaicin" combined with "T2R", "T2R8", "TAS2R", "TRPV1", 

"GPCRs" and also "Cancer", "Cancer cell line", "Mice", "Rat", "Man". Capsaicin affects the activity of normal cells 

and cancer cells through the TRPV 1 and T2r pathways. Through the TRPV1 pathway, Capsaicin increases 

intracellular calcium and disrupts the mitochondrial matrix. Via the T2r pathway, Capsaicin causes IP3, which 

increases intracellular calcium through endoplasmic reticulum stress. 

 
Keywords: Cancer, Capsaicin, TRPV1, T2R 

 
 
 

1. INTRODUCTION 

 
Cancer is one of the leading causes of 

death in the world. It is estimated that this 
disease has caused 10 million deaths. The 

formation of cancer cells is not separated 
from the division errors that occur in the 
body's cells. Therefore, cancer can spread 
throughout the body's tissues. Cancer can be 
formed due to radiation, chemical 
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compounds, and viruses that can damage 
genetic material. However, the cause of the 
development of cells into cancer is still a 
mystery until we know that cancer is a 
disease that occurs due to an imbalance of 
molecular genes and cell receptors (NIH, 
2022). 

Bitter taste receptors (T2R) are known 
to be expressed outside the taste buds and 
have functions other than detecting the 
perception of a bitter taste. These receptors 
are known to be involved in the mechanism 
of the development of cancer cells. Increased 
expression of T2R mediated by bitter stimuli 
is known to enhance the anti-cancer effect 
(Zehentner et al, 2021). The T2R group 
belongs to G protein-coupled receptors that 
can be activated through various molecules 
(Behrens & Meyerhof, 2011). The sensitivity 
of T2R is known to increase intracellular 
calcium ions, which causes cells to activate 
the innate immune response (Lee et al., 
2014). 

Capsaicin is the most abundant bioactive 
phytochemical component found in red chili 
plants. Christian Bucholz first extracted this 
compound in 1816, and proved to have 
analgesic activity (Chang et al., 2021). 
Research from Clark et al. (2016) states that 
capsaicin is involved in various genes that 
regulate cancer cells' life cycle and growth. 
Capsaicin's activity in inhibiting cancer cell 
growth can be observed through various 
target genes, such as oncogene signaling 
pathways and tumor-suppressor genes (Clark 
et al., 2016). Capsaicin can stimulate the 
nerves responsible for heat and stimulate the 
bitter taste receptors. Capsaicin has a 
function similar to ethanol in increasing the 
expression of bitter receptors (Nolden et al., 
2016). This ability causes capsaicin to be 
able to enter various balance pathways in the 
body system (Smail, 2019). 

In addition to its function in activating 
bitter taste buds, the vanilloid content in 
capsaicin is known to activate the transient 
Transient receptor potential vanilloid 1 
(TRPV1). These receptors can regulate the 
balance of intracellular calcium ions. 
Sensitization and activation of TRPV1 can 
affect several functions of organelles in 
producing bioactive components involved in 

the inflammatory response in cells (Clark & 
Lee, 2016). Activating these two receptors, 
T2R and TRPV1 can regulate the cell life 
cycle, such as its ability to divide and 
carcinogenesis. This review article will focus 
on the ability of capsaicin to activate these 
two receptors and their relationship to 
preventing the development of cancer cells. 

This review aims to observe the activity of 
Capsaicin with membrane receptors on normal cells 
and cancer cells. The review will focus on the 
expression of TRPV1 and T2R as the primary 
receptors for Capsaicin and the intracellular 
mechanisms involved. 

 

2. RESEARCH METHOD 

 

2.1 Searching Criteria 

This systematic review includes 

studies focusing on the ability of Capsaicin 

to increase the expression of T2R and 

TRPV1, which are involved in the 

development of cancer cells observed from 

various perspectives. This article aims to 

summarize the current knowledge regarding 

the relationship between capsaicin and 

cancer cells directly or mediated by T2R and 

TRPV1, related to gene expression, and 

protein interactions at the molecular level in 

each compound affected by T2R and 

TRPV1. The scientific literature on the 

effect of Capsaicin on cells observed 

through the link between T2R and TRPV1 is 

still widely available, so this article is 

expected to provide a comprehensive 

overview and encourage further research. 

 

2.2 Journal Search Strategy 

The systematics in this article is 

carried out using four electronic databases, 

namely Google Scholar, PubMed, 

ResearchGate, and NCBI. The keywords 

used are "capsaicin" combined with "T2R", 

"T2R8", "TAS2R", "TRPV1", "GPCRs" and 

also "Cancer", "Cancer cell line", "Mice", 

"Rat", "Man". The articles used are articles 

that at least meet the two main criteria 

above—later articles as a database for 

writing this article. The effect of Capsaicin 

on taste receptors was carried out by a 

literature study with inclusion criteria, 
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namely 1) research conducted on humans 

and experimental animals and 2) observation 

of bitter receptors found on the tongue, 

respiratory tract, and digestive tract. Pre-

proof journals and review journals are 

included in the exclusion criteria used. 

 

3. RESULTS AND DISCUSSION 

  
Table 1. Effects and roles of Capsaicin on Taste receptors 

and TRPV 

Obje

ct  

Cell Receptor Function reference 

Kultu

r sel 

Cell line T2rs Anti-

osteosarco

ma agent 

Bao et al, 

2019 

Kultu

r sel 

fibroblast 

cell line 

Sitotoksis

itas 

Induces 

cytotoxic 

effects 

Lavorgna 

et al, 

2019 

Kultu

r sel 

MCF-7, 

T47D, BT-

474, 

SKBR-3 

dan MDA-

MB231 

EGF Suppressin

g the 

growth of 

breast 

cancer cells 

is good 

Thoennis

sen et al, 

2019 

Menc

it 

t24 cell 

(bladder 

cell line) 

T2rs ROS 

activation 

and 

apoptosis 

induction 

Yang et 

al, 2010 

Menc

it 

Fungiform, 

foliata, 

circumvall

ata 

TRPV1 Regulates 

the passage 

of stimuli 

to nerves 

Zhang et 

al, 2010 

Menc

it 

Brain call TRPV1 Ca2+ . ion 

gate 

Zhang et 

al, 2010 

Tikus pulmonary 

neurons 

T2rs, 

TRPV1 

Detection 

of toxic 

component

s 

Gu et al, 

2017 

Tikus Fungiform, 

foliata, 

circumvall

ata 

T1rs - 

T2rs 

Taste bitter 

taste via 

vanilloid 

receptor 

(VR1) 

Moon et 

al, 2010 

Tikus Epithelial 

cell 

T2rs somatosens

ory system 

Roper, 

2014 

Tikus ciliated 

respiratory 

epithelial 

cells 

TRPV1 trpv1 

activation 

via T2rs 

Qihai et 

al, 2017 

Tikus Sel 

epitelial 

TRPV1 Circulation

, mucus 

secretion 

and 

homeostasi

s 

Holzer et 

al, 2011 

huma

n 

Fungiform, 

foliata, 

circumvall

ata 

TAS2R3/

4/5 

Bitter taste Nolden et 

al, 2011 

huma

n 

Circumvall

ata 

T2r, 

TRPV1 

Peer signal 

on taste 

receptors 

Jahng et 

al, 2010 

Rabit Dorsal root 

ganglia 

TRPV1 Influx of 

Ca . ions 

Bujak et 

al, 2019 

Rabit HEK293 

cells 

TRPV2 Influx of 

Ca . ions 

Bujak et 

al, 2019 

 

Based on table 1, it can be observed 

that Capsaicin has a comprehensive function 

in the digestive, respiratory and nervous 

organs. It can be said that Capsaicin can 

affect the bitter receptor and transient 

receptor potential vanilloid 1 (TRPV1), 

which are spread in the body. The effect 

given by Capsaicin by activating these two 

channels can extend from Ca2+ ion intake, 

Chemesthesis, excitatory pathways to 

nerves, to cell balance and apoptosis. 

Capsaicin has different effects on the 

research subjects that have been carried out. 

At the cell culture level, Capsaicin can 

stimulate TRPV1 expression, which is 

continued downstream to enhance the 

cytotoxic effect of cells (Bao et al., 2019; 

Lavorgna et al., 2019)). The effect of 

Capsaicin in increasing the sensitivity of 

bitter receptors was also observed in mice, 

rats, and guinea pigs (Holzer et al., 2011). In 

vitro and in vivo studies using this 

compound indicate that Capsaicin increases 

the sensitivity of TRPV and bitter receptors 

such as Taste 2 receptors (T2rs) (Bao et al., 

2019; Yang et al., 2010). 

The effect caused by Capsaicin on 

body functions can be used to observe the 

homeostatic condition of the body in 

response to an imbalance. Vanilloid receptor 

(VR), as the primary receptor of Capsaicin, 

has a downstream signal that is vital in 

controlling cell life. Capsaicin will increase 
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recognition by TRPV1. The presence of this 

gate can be used by cells to carry out ion 

exchange (Ca2+) as an ion balance and 

response to cell death (Yang et al., 2017). 

Increased TRPV1 is also closely 

related to T2rs. It is known that activation of 

T2rs is associated with mediating the 

sensitization of TRPV1 and making it more 

sensitive to stimuli (gu et al., 2017). 

Activation of this receptor is also associated 

with Ca2+ ion intake in Fungiforme, foliate 

and circumvallate papillae in rats and 

humans (Park et al., 2003; Green et al., 

2003). This gate is highly permeable to 

calcium ions which are also integrated with 

the heat sensor (Zhang et al., 2020). The 

presence of the TRPV1 ion channel and its 

function in regulating the entry and exit of 

calcium can mediate the immune response to 

the presence of cancer cells (Bujak et al., 

2019). 

The expression of TRPV1 induced 

by Capsaicin gave the same response as 

human embryonic kidney (HEK) 293 cels 

and Dorsal root ganglion (DRG) in receiving 

heat stimulation (Rosenberger et al., 2020; 

Nascimento et al., 2018). This activation can 

also cause a response from NfKb to reduce 

chemokines and life cytokines from cells 

(Gavva et al., 2004). 

Taste receptors were initially found 

only on the tongue that functions in taste 

sensitivity to food but is also involved in 

chemosensory outside the tongue. The 

expression of taste receptors has been 

observed in various organs such as the brain, 

respiratory, reproductive system, and 

digestive tract (Kinnamon, 2012). The 

presence of this receptor outside the tongue 

has the primary function of detecting taste. It 

is much more developed to detect toxic 

components that will or have entered the 

body (Feng, 2013). The expression of 

varying taste receptors in human organs can 

also be closely related to the innate immune 

response (Lee et al., 2015; Lee et al., 2015) 

Taste receptors can be divided into 

two main classes: ion channels and G 

protein-coupled receptors (GPCRs). Ion 

channels maintain the balance of 

intracellular sodium ions, while GPCRs 

detect taste perception, one of which is bitter 

taste (Li, 2013). Ion exchange by the 

receptor will then be mediated by the 

epithelial sodium channel (ENaC), which is 

highly selective for Na+ ions. ENaC belongs 

to the Degenerin ion channel family, which 

is expressed on the plasma membrane of 

cells making up the intestines, kidneys, 

lungs, and various organs that can be used to 

exchange Na+ ions (Tushar & Okusa, 2019). 

GPCRS was first identified on the 

tongue's taste 2 receptors (Tas2R). These 

receptors can then transmit taste and toxic 

signals to the brain mediated by taste family 

type 1 (T1R) and taste family type 2 (T2R) 

receptors. T1R is activated by sweet, salty, 

and umami tastes, while T2R is activated by 

bitter tastes (Lee et al., 2015). So far, it is 

known that there are more than 25 

heterodimers of T2R formed by various 

bitter sensations. Animals use bitter taste 

recognition as a natural response to detecting 

the presence of toxins, including alkaloids 

found in the plants they eat (Li & Zhang, 

2015). 

 
Table 2 Comparison of observations on t2r8 in various 

organisms 

Organism Cell Pengamatan Function reference 

Cell line Acute 

Myeloid 

Leukemia 

(AML) 

t2r8 Balance of 

leukemia cell 

culture 

Salvestrini 

et al, 2020 

Caenorhabditis 

elegans 

ASI 

Neurons 

cDNA t2r8 Chemotaxis Conte et 

al, 2006 

Mencit RAW264.7 

Cell line 

t2r8 Anti-

inflammatory 

Coquant 

et al, 2021 

Tikus STC-1 

cells 

rt2R8 Regulates 

intracellular 

Ca 

concentration 

Wu et al, 

2002 

Tikus foliata t2r8 Bitter taste Adler et 

al, 2000 

Human Epithelial 

Cell 

t2rs Bitter taste Tarragon 

et al, 2020 

Human Papillary 

Thyroid 

Carcinoma 

(PTC) 

TAS2R3/4 Controls 

thyroid 

hormone 

production 

Choi et 

al, 2018 
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Human Airway 

Epithelial 

cells 

t2rs Initiation of 

innate 

immune 

response and 

apoptosis 

Sharma et 

al, 2021 

 

Increased expression of T2rs occurs 

in the papillae Fungiformis, foliate and 

circumvallate and can also increase the 

expression of T2rs found in the respiratory 

and digestive tract. T2rs are not only a bitter 

taster but can also be used to regulate the 

reception of extracellular signals in the 

intracellular direction (Zhang et al., 2010). 

Activation of T2rs is also associated with 

introducing toxic or toxic substances to cells 

through vanilloid receptors. So it can be seen 

that the presence of Capsaicin here can 

increase mucus excretion in an organ 

through vanilloid receptors (Green et al., 

2003). 

Capsaicin can also increase the 

sensitivity of mucous gland epithelial cells to 

a substance or chemical compound. This 

condition can increase the response of 

somatosensory cells that regulate the work of 

the sensory nervous system (Roper, 2014). 

This response is also related to the function 

of T2rs, which can transmit stimuli as bitter 

taste buds (Green et al., 2003). Its ability to 

continue this stimulation can play a role in 

maintaining homeostatic conditions of the 

body, so some literature still says that the 

presence of Capsaicin can increase mucus 

production from glands and even reduce its 

activity (Holzer et al., 2011). 

In STC-Cells isolated from the 

duodenum of rats, the presence of the t2r 

family can be detected, namely t2r2, t2r3, 

t2r5, t2r6, t2r8, t2r10, and t2r12 (Wu et al., 

2018). Furthermore, the presence of t2r8 was 

found in the intestinal secretin tumor cell 

line (STC-1), which regulates the 

concentration of intracellular calcium ions 

(Wu et al., 2018). t2r8, together with other 

t2r families, can initiate physiological 

responses when combined with their 

receptors. This condition can increase the 

chance of t2r8 preventing the spread and 

growth of cancer cells (Seo et al., 2017). 

The group of t2r8 in mice includes 

T2R08; mGR08; mT2R8 PTC; T2R8; 

HTAS2R8; H T2R4; HTAS2R4 (Andres-

Barquin & Conte, 2004). The presence of 

t2r8 and t2r4 in mice has the same function 

in detecting bitter taste and calcium ion 

balance (Wolfgan et al., 2010). Genetic 

variations on t2r4 in humans can also be 

used to reduce the severity of thyroid 

hormone-related Papillary Thyroid 

Carcinoma (PTC) patients (Choi et al., 

2018). In addition, the expression of t2r8 

could also be observed at the cell line level 

of Acute Myeloid Leukemia (AML). The 

presence of this receptor has a function in 

regulating the intake of calcium ions into 

cells (Salvestrini et al., 2020) 

 

 
Figure 1 Interaction between Capsaicin with t2r8 and 

TRPV1 on cancer cell apoptosis 

Capsaicin activates the Inositol 

triphosphate (IP3) signaling pathway via 

GPCRS-mediated t2r8 (Miura et al., 2007). 

IP3 can stimulate endoplasmic reticulum 

stress, which can affect the balance of Ca2+ 

ions directly in the cytoplasm of pc12 cells 

(Krizanova et al., 2014). Capsaicin has the 

same role as resiniferatoxin in increasing the 

activity of the lipid-dependent kinase in 

dorsal root ganglion neurons and triggering 

the activity of protein kinase C, which is also 

involved in regulating cell division (Harvey 

et al., 1995). IP3 receptors (IP3R) are also 

found on the surface of the mitochondrial 

membrane. This protein also mediates 

communication between the ER and 

mitochondria in activating the cell death 

cascade through apoptosis (Bartok et al., 

2019). 
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4. CONCLUSIONS AND 

SUGGESTIONS 

 

Capsaicin affects the activity of normal cells 

and cancer cells through the TRPV 1 and 

T2r pathways. Through the TRPV1 

pathway, Capsaicin increases intracellular 

calcium and disrupts the integrity of the 

matrix mitochondrial. Through the T2r 

pathway, Capsaicin causes the release of 

IP3, which increases intracellular calcium 

through endoplasmic reticulum stress. 

 

ACKNOWLEDGEMENT  

 

We want to thank (alm) Prof. Jenny 

Sunariani (Faculty of Dentistry, Airlangga 

University), who initiated writing articles on 

Capsaicin and trpv1. In addition, we also 

thank Doctor Anis (Faculty of Dentistry, 

Airlangga University), who helped in 

completing this article 

 

BIBLIOGRAPHY  
 

Adler, E., Hoon, M. A., Mueller, K. L., 

Chandrashekar, J., Ryba, N. J. ., & Zuker, C. 

S. (2000). A Novel Family of Mammalian 

Taste Receptors. Cell, 100(6), 693–702. 

doi:10.1016/s0092-8674(00)80705-9 

Andres-Barquin, P. J., & Conte, C. (2004). 

Molecular Basis of Bitter Taste: The T2R 

Family of G Protein-Coupled Receptors. Cell 

Biochemistry and Biophysics, 41(1), 099–

112. doi:10.1385/cbb:41:1:099  

Bao, Z., Dai, X., Wang, P., Tao, Y., & Chai, D. 

(2019). Capsaicin induces cytotoxicity in 

human osteosarcoma MG63 cells through 

TRPV1-dependent and -independent 

pathways. Cell cycle (Georgetown, Tex.), 

18(12), 1379–1392. 

https://doi.org/10.1080/15384101.2019.1618

119 

Bartok, A., Weaver, D., Golenár, T.  (2019). IP3 

receptor isoforms differently regulate ER-

mitochondrial contacts and local calcium 

transfer. Nat Commun 10, 3726. 

https://doi.org/10.1038/s41467-019-11646-3 

Behrens, M., & Meyerhof, W. (2011). Gustatory and 

extragustatory functions of mammalian taste 

receptors. Physiology & behavior, 105(1), 4–

13. 

https://doi.org/10.1016/j.physbeh.2011.02.01

0 

Bujak, J. K., Kosmala, D., Szopa, I. M., Majchrzak, 

K., & Bednarczyk, P. (2019). Inflammation, 

Cancer and Immunity—Implication of 

TRPV1 Channel. Frontiers in Oncology, 

9.https://doi.org/10.3389/fonc.2019.01087  

Chang A, Rosani A, Quick J. Capsaicin. [Updated 

2021 Sep 14]. In: StatPearls [Internet]. 

Treasure Island (FL): StatPearls Publishing; 

2022 Jan-. Available from: 

https://www.ncbi.nlm.nih.gov/books/NBK45

9168/ 

Choi, JH., Lee, J., Yang, S. et al. Genetic variations 

in TAS2R3 and TAS2R4 bitterness receptors 

modify papillary carcinoma risk and thyroid 

function in Korean females. Sci Rep 8, 15004 

(2018). https://doi.org/10.1038/s41598-018-

33338-6 

Clark, R., & Lee, S. H. (2016). Anticancer Properties 

of Capsaicin Against Human Cancer. 

Anticancer research, 36(3), 837–843.  

Clark, R., & Lee, S. H. (2016). Anticancer Properties 

of Capsaicin Against Human Cancer. 

Anticancer research, 36(3), 837–

843.https://pubmed.ncbi.nlm.nih.gov/269769

69/  

Conte, C., Guarin, E., Marcuz, A., & Andres-

Barquin, P. J. (2006). Functional expression 

of mammalian bitter taste receptors in 

Caenorhabditis elegans. Biochimie, 88(7), 

801–806. doi:10.1016/j.biochi.2006.01.008 

Freund, J. R., & Lee, R. J. (2018). Taste receptors in 

the upper airway. World Journal of 

Otorhinolaryngology - Head and Neck 

Surgery, 4(1), 67–76.  

https://doi.org/10.1016/j.wjorl.2018.02.004  

G Coquant, D Aguanno, A Peyrottes, L Brot, C 

Belloir, L Briand, J P Grill, S Thenet, L De 

Sordi, P Seksik, P064 3-oxo-C12:2, a 

Quorum Sensing molecule from the gut, 

exerts anti-inflammatory effects through a 

bitter taste receptor, Journal of Crohn's and 

Colitis, Volume 15, Issue Supplement_1, 

May 2021, Pages S169–S170, 

https://doi.org/10.1093/ecco-jcc/jjab076.193 

Gavva, N. R., Klionsky, L., Qu, Y., Shi, L., Tamir, 

R., Edenson, S., … Treanor, J. J. S. (2004). 

Molecular Determinants of Vanilloid 

Sensitivity in TRPV1. Journal of Biological 

Chemistry, 279(19), 20283–20295.  

https://doi.org/10.1074/jbc.m312577200  

Gu, Q. (David), Joe, D. S., & Gilbert, C. A. (2017). 

Activation of bitter taste receptors in 

pulmonary nociceptors sensitizes TRPV1 



Jurnal Biosains Pascasarjana Vol. 25 (2023) pp 

© (2023) Sekolah Pascasarjana Universitas Airlangga, Indonesia 

  

96 

JBP Vol. 25, No. 2, Desember 2023- Faruk Rokhman Ardi Putra, Anis Irmawati  
DOI 10.20473/jbp.v25i2.2023.90-97 

channels through the PLC and PKC signaling 

pathway. American Journal of Physiology-

Lung Cellular and Molecular Physiology, 

312(3), L326–L333. 

https://doi.org/10.1152/ajplung.00468.2016   

Harvey, J.S., Davis, C., James, I.F. and Burgess, 

G.M. (1995), Activation of Protein Kinase C 

by the Capsaicin Analogue Resiniferatoxin in 

Sensory Neurones. Journal of 

Neurochemistry, 65: 1309-1317. 

https://doi.org/10.1046/j.1471-

4159.1995.65031309.x  

Höfer, D., Püschel, B., & Drenckhahn, D. (1996). 

Taste receptor-like cells in the rat gut 

identified by expression of alpha-gustducin. 

Proceedings of the National Academy of 

Sciences of the United States of America, 

93(13), 6631–6634. 

https://doi.org/10.1073/pnas.93.13.6631  

Holzer P. (2011). TRP channels in the digestive 

system. Current pharmaceutical 

biotechnology, 12(1), 24–34. 

https://doi.org/10.2174/13892011179393786

2 

Jahng, J. W., Moon, Y. W., & Lee, J.-H. (2010). 

Immunohistochemical detection of capsaicin 

receptors in taste cells of human 

circumvallate papillae. Asian Journal of Oral 

and Maxillofacial Surgery, 22(4), 193–197. 

doi:10.1016/j.ajoms.2010.04.002  

Kinnamon, S.C. (2012), Taste receptor signalling – 

from tongues to lungs. Acta Physiologica, 

204: 158-168. https://doi.org/10.1111/j.1748-

1716.2011.02308.x  

Krizanova, O., Steliarova, I., Csaderova, L., 

Pastorek, M., & Hudecova, S. (2014). 

Capsaicin induces apoptosis in PC12 cells 

through ER stress. Oncology Reports, 31, 

581-588. 

https://doi.org/10.3892/or.2013.2921  

Lavorgna, M., Orlo, E., Nugnes, R., Piscitelli, C., 

Russo, C., & Isidori, M. (2019). Capsaicin in 

Hot Chili Peppers: In Vitro Evaluation of Its 

Antiradical, Antiproliferative and Apoptotic 

Activities. Plant foods for human nutrition 

(Dordrecht, Netherlands), 74(2), 164–170. 

https://doi.org/10.1007/s11130-019-00722-0 

Lee, R, J; Cohen, Noam A. (2015) Cellular and 

Molecular Life Sciences; Basel Vol. 72, Iss. 

2,  (Jan 2015): 217-236.  

https://doi.org/10.1007/s00018-014-1736-7   

Lee, Robert & Cohen, Noam. (2014). Taste 

Receptors in Innate Immunity. Cellular and 

molecular life sciences : CMLS. 72. 

10.1007/s00018-014-1736-7.  

Li, D., & Zhang, J. (2013). Diet Shapes the 

Evolution of the Vertebrate Bitter Taste 

Receptor Gene Repertoire. Molecular 

Biology and Evolution, 31(2), 303–309. 

https://doi.org/10.1093/molbev/mst219  

Li, F. (2013) Taste perception: from the tongue to the 

testis, Molecular Human Reproduction, 

Volume 19, Issue 6, June 2013, Pages 349–

360, https://doi.org/10.1093/molehr/gat009  

Miura, H., Nakayama, A., Shindo, Y., Kusakabe, Y., 

Tomonari, H., & Harada, S. (2007). 

Expression of Gustducin Overlaps with That 

of Type III IP3 Receptor in Taste Buds of the 

Rat Soft Palate. Chemical Senses, 32(7), 

689–696. 

https://doi.org/10.1093/chemse/bjm036   

Moon, Y.W., Lee, JH., Yoo, S.B. et al. Capsaicin 

receptors are colocalized with sweet/bitter 

receptors in the taste sensing cells of 

circumvallate papillae. Genes Nutr 5, 251–

255 (2010). https://doi.org/10.1007/s12263-

009-0164-z 

Nascimento, A. I., Mar, F. M., & Sousa, M. M. 

(2018). The intriguing nature of dorsal root 

ganglion neurons: Linking structure with 

polarity and function. Progress in 

Neurobiology, 168, 86–103.  

https://doi.org/10.1016/j.pneurobio.2018.05.0  

National Institutes of Health (US); Biological 

Sciences Curriculum Study. NIH 

Curriculum Supplement Series [Internet]. 

Bethesda (MD): National Institutes of Health 

(US); 2007. Understanding Cancer. 

Available from: 

https://www.ncbi.nlm.nih.gov/books/NBK2

0362/. 

Nolden, A. A., McGeary, J. E., & Hayes, J. E. 

(2016). Differential bitterness in capsaicin, 

piperine, and ethanol associates with 

polymorphisms in multiple bitter taste 

receptor genes. Physiology & behavior, 156, 

117–127. 

https://doi.org/10.1016/j.physbeh.2016.01.01

7 

Nolden, A. A., McGeary, J. E., & Hayes, J. E. 

(2016). Differential bitterness in capsaicin, 

piperine, and ethanol associates with 

polymorphisms in multiple bitter taste 

receptor genes. Physiology & Behavior, 156, 

117–127. doi:10.1016/j.physbeh.2016.01.017 

Qihai, G., Deanna S. J and Carolyn, A, G. (2017). 

Activation of bitter taste receptors in 

pulmonary nociceptors sensitizes TRPV1 

channels through the PLC and PKC signaling 



Jurnal Biosains Pascasarjana Vol. 25 (2023) pp 

© (2023) Sekolah Pascasarjana Universitas Airlangga, Indonesia 

  

97 

JBP Vol. 25, No. 2, Desember 2023- Faruk Rokhman Ardi Putra, Anis Irmawati  
DOI 10.20473/jbp.v25i2.2023.90-97 

pathway. Am J Physiol Lung Cell Mol 

Physiol 312: L326–L333.  

Roper S. D. (2014). TRPs in taste and chemesthesis. 

Handbook of experimental pharmacology, 

223, 827–871. https://doi.org/10.1007/978-3-

319-05161-1_5 

Rosenberger, D.C., Binzen, U., Treede, RD. et al. 

The capsaicin receptor TRPV1 is the first line 

defense protecting from acute non damaging 

heat: a translational approach. J Transl Med 

18, 28 (2020). 

https://doi.org/10.1186/s12967-019-02200-2  

Salvestrini, V., Ciciarello, M., Pensato, V., 

Simonetti, G., Laginestra, M. A., Bruno, S., 

… Curti, A. (2020). Denatonium as a Bitter 

Taste Receptor Agonist Modifies 

Transcriptomic Profile and Functions of 

Acute Myeloid Leukemia Cells. Frontiers in 

Oncology, 10. doi:10.3389/fonc.2020.01225 

Seo Y, Kim YS, Lee KE, Park TH, Kim Y (2017) 

Anti-cancer stemness and anti-invasive 

activity of bitter taste receptors, TAS2R8 and 

TAS2R10, in human neuroblastoma cells. 

PLOS ONE 12(5): e0176851. 

https://doi.org/10.1371/journal.pone.0176851  

Sharma P., Conaway S., Deshpande D. (2021) Bitter 

Taste Receptors in the Airway Cells 

Functions. In: . Handbook of Experimental 

Pharmacology. Springer, Berlin, Heidelberg. 

https://doi.org/10.1007/164_2021_436 

Smail H. O. (2019). The roles of genes in the bitter 

taste. AIMS genetics, 6(4), 88–97. 

https://doi.org/10.3934/genet.2019.4.88  

Tarragon, E., & Moreno, J. J. (2020). Polyphenols 

and taste 2 receptors. Physiological, 

pathophysiological and pharmacological 

implications. Biochemical Pharmacology, 

114086. doi:10.1016/j.bcp.2020.114086  

Thoennissen, N., O'Kelly, J., Lu, D. et al. Capsaicin 

causes cell-cycle arrest and apoptosis in ER-

positive and -negative breast cancer cells by 

modulating the EGFR/HER-2 pathway. 

Oncogene 29, 285–296 (2010). 

https://doi.org/10.1038/onc.2009.335 

Tushar, C., & Okusa, M. D. (2019). Aldosterone 

Antagonists, Amiloride, and Triamterene. 

Critical Care Nephrology, 368–373.e1. 

doi:10.1016/b978-0-323-44942-7.00063-7  

Wolfgan. M., Batram. C., Kuhn. C., Brockhoff. C., 

Chudoba. E., Bufe., Appendino. G., Behrens. 

M., (2010). The Molecular Receptive Ranges 

of Human TAS2R Bitter Taste Receptors, 

Chemical Senses, Volume 35, Issue 2, 

February 2010, Pages 157–170, 

https://doi.org/10.1093/chemse/bjp092 

Wu, S. V., Rozengurt, N., Yang, M., Young, S. H., 

Sinnett-Smith, J., & Rozengurt, E. (2002). 

Expression of bitter taste receptors of the T2R 

family in the gastrointestinal tract and 

enteroendocrine STC-1 cells. Proceedings of 

the National Academy of Sciences of the 

United States of America, 99(4), 2392–2397. 

https://doi.org/10.1073/pnas.042617699 

Yang, F., & Zheng, J. (2017). Understand spiciness: 

mechanism of TRPV1 channel activation by 

capsaicin. Protein & cell, 8(3), 169–177. 

https://doi.org/10.1007/s13238-016-0353-7 

Yang, Z. H., Wang, X. H., Wang, H. P., Hu, L. Q., 

Zheng, X. M., & Li, S. W. (2010). Capsaicin 

mediates cell death in bladder cancer T24 

cells through reactive oxygen species 

production and mitochondrial depolarization. 

Urology, 75(3), 735–741. 

https://doi.org/10.1016/j.urology.2009.03.042 

Zehentner, S., Reiner, A. T., Grimm, C., & Somoza, 

V. (2021). The Role of Bitter Taste Receptors 

in Cancer: A Systematic Review. Cancers, 

13(23), 5891. 

https://doi.org/10.3390/cancers13235891  

Zhang, Y., Kolli, T., Hivley, R., Jaber, L., Zhao, F. I., 

Yan, J., & Herness, S. (2010). 

Characterization of the expression pattern of 

adrenergic receptors in rat taste buds. 

Neuroscience, 169(3), 1421-1437. 

 

 

 


