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Abstract: Transient receptor potential vanilloid (TRPV), an important class of non-selective cation channels,
is closely associated with a variety of physiological and pathological processes. Pungent flavour is one of the
important flavours in the doctrine of five flavours in traditional Chinese medicine, which has the functions of
relieving the epidermis, moving the Qi, activating the blood and so on, which has a variety of main treatments.
Modern research has shown that the active ingredients in numerous pungent Chinese medicine have the ability to
modulate TRPV channels. The purpose of paper is to explore the biological characteristics of TRPV channels, the
modern research process of pungent Chinese medicine and its mechanism in inflammation, pain and other
pathological processes. This paper discusses the research progress of the pharmacological action of pungent
Chinese medicine based on TRPV channel, in order to reveal the scientific connotation of spicy traditional Chinese
medicine, and also provide new research ideas and models for the modern research of Chinese medicine.
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vanilloid, TRPV) {E N — ek £ 14 fH & 118 3E, |7z
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H R RIS R AR ONELZ —,
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PRGN SE R 2 PE A F AL I R 7 R 2%
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YEH, TRPV i 18 I 6 i 6k fa B 7 0 2 51 i — R 5115
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fih 5 AN S AN 53 J5 SR % 8 . TRPV~4 #i itk — 35
5 N BB ME (thermoTRPV B 1) 7 H A 24 (& =
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TRPV B @18 1F Jy—Fh [FJ5 DY SEAR S5 44, H 4 A 0
P G, B 5 6 A5 i 45 1 38 (S1~86), TE S5
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& mE R

1.1 BESUREE TRPVI~45@;8 TRPVI~4i@iE

N N o
00000 D) P Vi 10000
SN O Eel B - S6
00009 . D D) 10000
@ i & v

—

N-
Figure 1 Transient receptor potential vanilloid (TRPV) structure
and interaction sites. S1 — S6 are 6 helical fragments in the
transmembrane region; P is the hole ring; the black circles are
Na”'; the yellow diamonds are Ca>"; A1-A6 are six ankyrin repeat

units in the N-terminal
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Table 1 Comparison of transient receptor potential vanilloid (TRPV) ion channels

A7, AR B O AT AR 3 AT I (1

TRPV channel

Activating factor

Distribution site

Biological function

TRPVI

TRPV2

TRPV3

TRPV4

TRPVS

TRPV6

Physical factors: heat (43 °C), mechanical
stimuli;

Chemical factors: protons, capsaicin, resin
toxins and endogenous ligands-intra
vanillin etc.

Physical factors: heat (>52 °C),
mechanical stress;

Chemical factors: cannabidiol,
probenecid, 2-aminoethoxydiphenylborate
and lysophosphatidylcholine, etc.
Physical factors: heat (>33 °C),
mechanical stress;

Chemical factors: unsaturated fatty acids,
eugenol, carvacrol, menthol, mullein,
forsythia glycoside B, osthole, and
isochlorogenic acids A, B, etc.

Physical factors: heat (30 °C), swelling,
shear forces;

Chemical factors: arachidonic acid and its
metabolites, endogenous cannabinoids,
ATP, calmodulin, ruthenium red, and
streptomycin

Intracellular and extracellular Ca>*
concentration, arachidonic acid and its
metabolites, calmodulin, vitamin D
Intracellular and extracellular Ca>*
concentration, estradiol, calmodulin, 1,25-
dihydroxyvitamin D3

Neurons, substantia nigra, hippocampus,
cerebellum, hypothalamus, immune cells,
organ epithelial cells and keratin-forming
cells

Over the whole body, highly expressed in
lungs, lymph nodes, spleen, placenta and
appendix

Dorsal root ganglia, nasal and oral
epithelial cells, intestinal epithelial cells,
highly expressed in skin keratinocytes

Widely expressed in nerves, retina, lungs,
gastrointestinal tract, heart, vascular
arteries and mammary glands

Peripheral tissues, kidneys and in distal
tubules and connecting tubules, osteocytes

Brain, bronchial, lung, and bone cells,
highly expressed in tissues of the human
digestive and genitourinary systems, such
as the stomach, small intestine, pancreas,
and prostate, uterus, placenta, etc.

Neuronal excitation and secretion, smooth
muscle contraction, release of airway
inflammatory mediators, tumors,
proliferation, angiogenesis and regulation of
cell death

Thermal sensation, neuronal development,
osmosis, mechanosensation, maintenance of
cardiac structure, insulin secretion, pro-
inflammatory processes and tumor
formation

Sensing temperature, maintaining skin
barrier function, promoting hair growth,
influencing nerve signaling, regulating
vascular tone, influencing keratinocyte
proliferation and differentiation

Thermoregulation, vasodilation, osmotic
pressure regulation, ischemia-reperfusion
injury, cardiac hypertrophy, arrhythmia,
fibrosis, and tumor cell proliferation,
differentiation, migration, and apoptosis

Neuroendocrine regulation, calcium
reabsorption, regulation of calcium
homeostasis

Extracellular calcium transport, calcium ion
reuptake, involvement in regulation of bone
metabolism, maintenance of local low-
calcium environment, tumor cell
proliferation and apoptosis
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A AR HE M 22 b 7 DB 3T ik
25115 B R SR A S A & R R RS, i
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Figure 2

Flowchart of modern research on pungent Chinese medicine
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Figure 3 Mechanism of action of capsaicin in the treatment of osteoarthritis (OA) through activation of TRPV1
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Figure 5 Mechanism of action of capsaicin in ameliorating PD through activation of TRPV1. PD: Parkinson's disease; Gsta2: Glutathione

S-transferase alpha 2; Actgl: Gamma (y)-actin 1; SOD: Superoxide dismutase; CAT: Catalase; MDA: Malondialdehyde
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Figure 6 Mechanism of anticancer action of cannabidiol through activation of TRPV2. PI3K: Phosphatidylinositol 3-kinase; Akt: Protein

kinase B; mTOR: Mammalian target of rapamycin; ERK1/2: Extracellular regulatory protein kinase 1/2; Caspase-3: Cysteine-aspartate

protease 3; Caspase-9: Cysteine-aspartate protease 9; PARP: Poly adenosinediphosphate-ribose polymerase; PTEN: Phosphatase and tensin

homolog deleted on chromosome ten
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Table 2 Active molecules of pungent Chinese medicines
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Pungent Chinese Active English . . .
. X K L. Flavor and taste Pharmacological effect Site of action
medicine ingredient abbreviation
Capsicum Capsaicin CAP Pungent, hot Anti-inflammatory, analgesia, neuroprotection TRPV1
Euodiae Fructus Evodiamine EVO Pungent, bitter, hot Anti-inflammatory TRPV1
Euphorbia Resiniferatoxin RTX Pungent, bitter, cold Analgesia TRPV1
Ginger 6-Shogaol 6S Pungent, slightly warm Anti-inflammatory, analgesia TRPV1
Ginger 8-Shogaol 8S Pungent, slightly warm Anti-inflammatory, analgesia TRPV1
Cloves Eugenol Pungent, warm Analgesia TRPV1
Hemp Cannabidiol CBD Pungent, warm Neuroprotection, anti-cancer TRPV1, TRPV2
Asarum [-Asarone Pungent, warm Neuroprotection TRPV4
Pueraria lobata root Genistein Pungent, sweet, cool Anti-cancer TRPV6
Oregano Carvacrol Pungent, slightly bitter, cool Relief of itching TRPV3
Cnidium monnieri ~ Osthole Pungent, bitter, warm Relief of itching TRPV3
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