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Biomechanopharmacology of Chinese Medicine Based on Mechano-ion Channel Piezol:

A Review

LIU Lu, WANG Yilin, XIAO Shunli, GONG Ping, FENG Jiantao, XU Jing, LIAO Fulong, YOU Yun'
(Institute of Chinese Materia Medica, China Academy of Chinese Medical Sciences,
Beijing 100700, China)

[Abstract] Ischemic stroke is one of the leading causes of death and disability worldwide. In Han
dynasty, HUA Tuo proposed the original preventive medicine idea that "with good blood circulation, the disease
cannot be born", which opened a broad space for the cross-research of blood-related mechanical factors and
pharmacology. In the pathogenesis of ischemic stroke, mechanical factors comprehensively affect the function
and crosstalk of platelets and endothelial cells. In recent years, as the well-known effects on thrombosis and
stroke, more attention has been paid to hemodynamic factors as the participants involved in pathological
mechanisms and potential therapeutic targets of ischemic stroke. The mechanical force ion channel Piezol widely
exists on the surface of many types of cells. Besides being regulated by chemical and endogenous substances,
Piezol responds to different mechanical conditions, regulates the opening and closing of channels, and activates
different downstream signaling pathways. Piezol is now regarded as an important connection between
mechanical and biochemical signals. A variety of Chinese medicine can affect the activity of Piezol protein,

which may prevent and treat thrombotic diseases such as ischemic stroke through Piezol protein. In this paper,
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the effects of Piezol protein on the physiological and pathological functions of endothelial cells and platelet
under different mechanical conditions and the role of Piezol in the process of thrombosis were reviewed, as well
as the effects of Chinese medicine, chemical medicine, and endogenous substances targeting Piezol channel.

These could provide new ideas for further exploring the mechanisms of Chinese medicines in activating blood

circulation, developing new drugs, and deepening biomechanical-pharmacology research.
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Table 1 Chemicals and endogenous substances targeting Piezol
ZilY R 0 Byt A8 AL ] EEPEN
/pwmol-L
Yodal 1 N ) ] TNF-o 755 1 P9 2 20 B 28 0 190 P9 B 20 i eNOS B R 1k [42]
Yodal 25 KU/ O e 0 D) R T 175 T A I N B A B 8y I 5 S 1 [37]
Ca” i
Yodal 30 RGBS 40 293 o 3 A AL 4 L I IS 9 BILBR 134 (8 L 51 40 i oM
BT U S A0 A B R L {10 wmol - L RA b A e 2 T3 [40-41]
HUVEC 41l g () 75 1%
Jedil 200 ARG ' 40 i 293 4tk Piezol Y HLAR AR | W75 Piezol M FHY Ca™ YA | [43]
5 24 iSSP 30
Jedi2 200 NI B 4 i 293 W43 Piezol A MLAR UM | 0% Piezol 41 3y Ca™ B TR A [43]
5 200 S e,
L 10 JIN B I SR A 0 E R AT i Al A Yodal 515 89 Ca* N [45]
LT Ik A R 4
[3gan 30 JIN R U JICET 2 40 M N0 T 1 2T 44 4 31045 240 FE A1 16 9 LR L BEL BT Piezo 1 3 3 1 M 0] Yodal [44-45]
Jit NG AT A 293 L A K P B AT 51 Y Ca’ IR
GsMTx-4 5 N RR 5 41 A 293 Phak Sy (st Dy =048 A rp, S il 3 1 P ST 0 R oA
8 17T 48 38 T8 1) 0 T L T R Y Sk 1 IF HLFH BT T Piezol M [46-47]
H, I
Dookul 10 TG B 40 At 293 NI DK P B it M Yodal Bl (g Ca® PI 3 M il Yodal 51 (4 /) B 3 2 (48]
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e -1 NG A RN L i v 20 M P9 B R B SO0 R I MT1/MMP 5 5% 5, AiE #F 1l
I, [49]
R B
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DHA 100 N R 22 R 20 R N2A VIR S A0 AR A6 5 I 32, SE K Piezo 13 38 I i [1] [52]
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W R Bt 22 3 JNEUSC LA NG A0 293 AR 5 A B I R 22 SR [ I Piezo 1 3 1 A 5 9 45 5 1 PN O [54]
R RS 11N 0!
Wi N B 0.1 JINER R L4 B L R iR 40 293 L AR UK 2y W N Bk 22 R 0 1) Y By L, 0 /b B I B 22 A R R [54]
3= RER Y] [AIRSZ:1 o Piezol [ 1) il

AR FRE KD /N B R E R A8 T8 1 aL
NS fdf B PNS 43 B B A Piezo 1 38 1 #4756 77 Yodal
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17 5 380 5% 900 11 200 L 1 o 5 3 B el 0 O ok R B Ak
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Table 2 Traditional Chinese medicine targeting Piezol
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TNF-a {4306 . $ 1] Piezol B H 24 %50 L ML 1 19
UL 2.

M T Piezol e H 25 B 5% i kb T HI KB B, H
X T Piezol £ 1 B 20 551 40 i 0] & B 1) ) SR At
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