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Study on material basis of cathepsin K targeted inhibitor in Erzhi Wan
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[Abstract] Objective To investigate the active ingredients and components that inhibiting cathepsin K activity in Erzhi
Wan, a classic kidney-tonifying formula. Methods Then-butanol, dichloromethane, ethyl acetate and petroleum ether parts and 30
active components in Erzhi Wan were screened by established high throughput fluorescence methods of inhibit the binding activity
of CTSK with Z-FR-MCA substrate, the formation of CTSK and chondroitin sulfate A (CSA) complex activity, and the activity of
substrate type I collagen degradation by CTSK. Molecular docking and insoluble collagen substrate binding assays were applied to
verify the potential CTSK inhibitors. Results The n-butanol and petroleum ether parts of Erzhi Wan inhibited the formation of
CTSK and CSA" complex by more than 90%, the petroleum ether part inhibited the binding of CTSK to substrate Z-FR-MCA by
more than 90%, the collagen degradation inhibition rate of CTSK in n-butanol part was more than 95% and that in petroleum ether
part was 58.6%. Among the 30 active components, 11 showed that the inhibition rate of CTSK and CSA” complex formation was
more than 50%, and 5 components with the inhibition rate of Z-FR-MCA binding activity more than 50%. Finally, there were four
components including eclalbasaponin IX, (-)-epicatechin gallate, nuezhenoside and wedelolactone. The inhibition rate of collagen
degradation was more than 50%. Eclipta saponin IX inhibited the binding rate between collagen fibers and CTSK, up to 60%, but all
of them failed to dock with CTSK active site. Conclusion There are active components that inhibiting cathepsin K in Erzhi Wan,
which mainly exists in the n-butanol ingredients, but the active components is not an active-site inhibitor. It might inhibit the
binding of CTSK with oligosaccharides by binding to other sites of CTSK, and then reduce the collagen degradation activity of
CTSK.
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JI2 R R A A ) S 56, 45 5 R AE 100 pmol/L i,
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BEEREV eclalbasaponin V 0 0 / M
PR | eclalbasaponin | 0 0 / M
AREER eclalbasaponin Il 0 0 / M
BEEBRT eclalbasaponin VI 11.3£1.3 0 / M
BREEAFIX eclalbasaponinIX 88.6+9.2 0 / 70.3 M
LLECRA Salidroside 27.8+3.1 0 / N
SRS Isoacteoside 65.3+4.7 0 / / N
M Oleuroprin 35.9+2.4 0 / N
LA N R Wedelolactone 58.7+5.8 2.81 / 50.1 M
AESRIR Ursolic Acid 0 59.7 / N
FBURER Oleanic acid 0 47.1 / N
IR Echinocystic acid 0 0 / M

NS Luteolin 62.148.6 0 / M. N
SALTT linarin 37.243.1 0 / M

iz % quercitrin 68.5+5.9 0 / M. N
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S 2 H L0 04 P i Isowedelolactone 0 7.0 / M
FARAG T Echinacoside 55.9+6.5 9.7 / N
ZUH Nuezhenoside 51.244.7 0.10 / 532 N
R T H Specneuzhenide 58.6£6.4 17.9 / 49.7 N
ZUHGI3 Nuezhenoside G13 23.7+2.4 0.16 / N
3-0-L B SESTHIR IR 3-O-acetyl oleanolic acid 0 66.7 / N
190-FRHERESR IR 190-OH Ursolic Acid 0 53.2 / N
LR catechin 11.3 15.3 / M
RILER L-Epicatechin 12.7 18.7 / M
FILFEREE TR (-)-Epicatechin gallate 51.245.4 10.5 / 60.2 M
PN E Emodin monomethyl ether 19.8+1.7 0 / N
B4 S B- Sitosterol 0 0 / N
34T RER O 3,4-dihydroxyphenethyl 70.3+8.4 83.2 76.4848 N
X I L p-hydroxyphenethyl 62.4+6.7 79.5 73.9225 N
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