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Abstract: Cytochrome P450s (CYP450) is a superfamily of phase I metabolic enzymes, which participates in
more than 90% of drug oxidation. The induction or inhibition of CYP450s is the main mechanism of drug-drug
interaction. In recent years, in vitro metabolism studies conducted through isolated organs, cells, or enzyme
systems have developed rapidly, due to their precision and simplicity. Therefore, profiles of the in vitro metabolism
studies of traditional Chinese medicines can infer the possible metabolic pathways of drugs, predict the potential
drug interactions, and may enhance the rational use of drugs in clinic. This article reviews the in vitro inhibitory
effects of traditional Chinese medicine, ingredients, and extracts on the activities of CYP450 enzymes in the liver
microsomes, which can provide a reference for further researches on the interaction between Chinese medicine and
chemical medicine.
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Inhibition of traditional Chinese medicine and its components on CYP1A2. HLM: Human liver microsome; RLM: Rat liver

Category Name Source In vitro model IC, /K. Inhibition type Ref.

Flavone Kurarinone Sophora flavescens HLM 13.64 umol-L" Competitive [11]

Kaempferitrin Vepris heterophylla HLM 20.56 pmol-L"! Competitive [12]

Diosmetin Teucrium HLM 2.6 umol-L"! - [13]

The other compound Isofraxidin Umbelliferae HLM 23.01 pmol-L" Competitive [14]

Honokiol Magnolia officinalis RLM 1.6 umol-L™ (K)  Mixed [15]

Magnolol Magnolia officinalis RLM 1.62 +0.423 pmol-L" Non-competitive [16]

Psoralidin Psoraleacorylifolia HLM 1.818 £ 0.22 pmol-L" Non-competitive [17]

Glycyrol Glycyrrhiza uralensis HLM 2.2 pmol-L"! Competitive [18]

Mollugin Rubia cordifolia HLM 1.03 pmol-L" Competitive [19]

Astragaloside IV Radix Astragali RLM 45 pmol-L™! Competitive [20]

Traditional Chinese Corydalis saxicola Bunting  Corydalis saxicola Bunting RLM 38.08 mg-mL" Non-competitive [21]
medicine extracts total alkaloids extract

Huanglian extract Coptis chinensis Franch HLM 36.8 pg'mL’ - [22]

Danshen ethanolic extract Salvia miltiorrhiza Bunge HLM 2.91 pg'mL’ Competitive [23]

RLM 8.49 ug-mL" Competitive

Chinese patent medicine  Qingfei Paidu decoction - HLM 174.4 7.7 pg-mL" - [24]

Huosu Yangwei oral liquid - HLM 0.314 8 mg-mL" - [25]

Danhong injection Salvia miltiorrhiza Bunge HLM 0.793% - [26]
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Table 2

Inhibition of traditional Chinese medicine and its components on CYP2C. HRC: Human recombinant CYP

Category Name Source CYP2C In vitro model IC,, Inhibition type Ref.
Alkaloid Epiberberine Rhizoma Coptidis CYP2C9 HLM 8.18 pmol-L"! Anti-competitive [32]
Phellodendrine Phellodendri CYP2C9 HLM 16.30 umol-L"  Competitive [33]
Sophocarpine Sophora CYP2C9 HLM 15.96 umol- L' Competitive [34]
Flavone Kaempferitrin Vepris heterophylla CYP2C9 HLM 16.42 pmol- L'  Competitive [12]
Cynaroside Angelica keiskei CYP2C9 HLM 16.58 umol-L"! Competitive [35]
Terpenoid Pachymic acid Poria CYP2C9 HLM 27.95 umol-L" Competitive [36]
Alantolactone Helenium CYP2C9 HLM 36.82 umol-L" - [37]
Dihydrotanshinone Salvia miltiorrhiza CYP2C19 HLM 0.1 pmol-L"! Mixed [38]
Miltirone Salvia miltiorrhiza CYP2C9 HLM 8.61 umol-L"! Competitive [39]
Celastrol Tripterygium CYP2Cl11 RLM 10.2 pmol-L™! Competitive [40]
wilfordii
The other compound Osthole Angelica CYP2C9 HLM 5.736 pg'mL" Competitive [41]
CYP2CI11 RLM 11.33 pgrmL” Non-competitive
Honokiol Magnolia officinalis  CYP2C11 RLM 16.5 umol-L™! Mixed [15]
Rosmarinic acid Rosemary CYP2C9 HRC 39.6 pmol-L"! Mixed [42]
CYP2C9 HLM 76.89 umol-L"! - [43]
Sauchinone Saururus chinensis CYP2C19 HLM 3.60 pmol-L"! Non-competitive [44]
Shikonin Boraginaceae CYP2C9 HLM 1.01 pmol-L"! Mixed [45]
CYP2CI11 RLM 2.36 pmol-L" Mixed
Bergenin Bergenia CYP2C9 HLM 15.11 pmol-L"  Competitive [46]
purpurascens
Glycyrol Glycyrrhiza uralensis  CYP2C9 HLM 0.13 pmol-L"! Competitive [18]
Cajaninstilbene acid Pigeonpea CYP2C9 HLM 31.3 pmol-L"! Competitive [47]
Curculigoside Curculigo CYP2C8 HLM 11.93 pmol-L"  Competitive [48]
Catalpol Rehmanniae Radix CYP2C9 HLM 14.69 umol-L"! Competitive [49]
Traditional Chinese Tinospora cordifolia - CYP2C9 HLM 127.55 ug-mL" - [50]
medicine extract extracts
Ethanol extract of Descurainia sophia CYP2C9 HLM 258+ 1.9 ug'mL" Mixed [51]
Descurainia sophia seeds
CYP2C19 HLM 38.7+ 1.7 uyg'mL" Mixed
Danshen ethanolic extract Salvia miltiorrhiza CYP2C19 HLM 30.9 pg-mL Competitive [38]
Bunge
Marsdenia tenacissima Marsdenia CYP2C9 HLM 12.68 mg-mL" - [52]
extract tenacissima
CYP2C19 HLM 25.48 mg-mL" -
Sophora flavescens Sophora favescens CYP2C8 HLM 1.42 pg'mL”’ - [53]
extract
CYP2C9 HLM 13.6 ug-mL™ Competitive
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Continued
Category Name Source CYP2C In vitro model IC,, Inhibition type Ref.
CYP2C19 HLM 19.1 pg-mL" -
Labisia pumila extracts  Labisa pumila CYP2C8 HLM 2.39 pg-mL" Non-competitive [54]
CYP2C9 HLM 0.56 pg-mL" Competitive
CYP2C19 HLM 4.1 pgrmL™! Non-competitive
Chinese patent medicine Qingfei Paidu decoction - CYP2C8 HLM 337.7+43.3 uyg'mL" - [24]
- CYP2C9 HLM 706.8 = 71.1 ug-mL"' -
Bovis Calculus Artifactus Bovis Calculus CYP2Cl11 RLM 3.71 pmol-L"! - [55]
Huosu Yangwei oral liquid - CYP2C8 HLM 1.191 mg-mL" - [25]
- CYP2C9 HLM 1.815 mg-mL" -
- CYP2C19 HLM 1.272 mg-mL" -
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Inhibition of traditional Chinese medicine and its components on CYP2D6

Category Name Source In vitro model IC,, Inhibition type Ref.
Alkaloid Peimine Fritillaria ussuriensis HLM 22.46 pmol-L"! Competitive [60]
Epiberberine Rhizoma Coptidis HLM 11.86 umol-L" Anti-competitive [32]
Lupanine Blue cohosh HLM 10.00 pmol-L"! - [61]
Flavone Dihydromyricetin Ampelopsis grossedentata HLM 22.69 pmol-L™! Competitive [62]
Terpenoid Ganoderic acid A Ganoderma lucidum HLM 21.83 umol-L" Competitive [63]
The other compound Anemarsaponin BII Anemarrhena asphodeloides HLM 16.26 pmol-L™! Competitive [64]
Bunge
Acetylshikonin Lithospermum erythorhizon HLM 2.6 pmol L' - [45]
Traditional Chinese Lotus leaf alcoholic extract ~ Nelumbo nucifera Gaertn HLM 12.05 pg'mL" - [65]
medicine extract
Lotus leaf alcoholic extract - Nelumbo nucifera Gaertn HLM 0.96 pg-mL" Competitive
alkaloid fraction
Lotus leaf alcoholic extract - Nelumbo nucifera Gaertn HLM 139.40 ug-mL" Competitive
flavonoid fraction
Chinese patent medicine Qingfei Paidu decoction - HLM 1253 +105.7 ug'mL" - [24]
Huosu Yangwei oral liquid - HLM 2.642 mg-mL" - [25]
Danhong injection Salvia miltiorrhiza Bunge HLM 0.676% - [43]
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Table 4 Inhibition of traditional Chinese medicine and its components on CYP2E]
Category Name Source In vitro model IC,, Inhibition type Ref.
Flavone Acacetin Lygodium japonicum RLM 12.36 pmol-L"! Competitive  [68]
Baicalin Radix Scutellariae RLM 103.5 pmol-L" Competitive  [69]
Kaempferol Lysimachia clethroides Duby RLM 60.26 = 2.54 pmol-L™ - [70]
Dihydromyricetin Ampelopsis grossedentata HLM 25.74 pumol-L"! Competitive  [62]
Diosmetin Teucrium HLM 20.5 pmol-L"! - [13]
Terpenoid Catalpol Rehmanniae Radix HLM 22.4 pmol-L"! Competitive  [49]
Friedelin Maytenus ilicifolia HLM 22.54 pmol-L"! Competitive  [71]
Ganoderic acid A Ganoderma lucidum HLM 28.35 umol-L" Competitive  [63]
Pachymic acid Poria HLM 24.22 umol-L" Competitive  [36]
Bergenin Bergenia purpurascens HLM 22.83 umol-L" Competitive  [46]
Isofraxidin Umbelliferae HLM 15.98 pmol-L"! Competitive  [14]
Eleutheroside B Acanthopanax senticosus HLM 193.20 umol-L" Mixed [72]
Eleutheroside E Acanthopanax senticosus HLM 188.36 umol-L"' Mixed
Traditional Chinese Herbal extract of Jingyin - HLM 810.0 + 154.4 pg-mL"' - [73]
medicine extract granules
Danshen water extract Salvia miltiorrhiza Bunge RLM 1.07 mg-mL" Mixed [74]
Chinese patent medicine Danhong injection Salvia miltiorrhiza Bunge HLM 0.917% - [26]
Danhong injection Salvia miltiorrhiza Bunge HLM 1.10% - [43]
Huosu Yangwei oral liquid - HLM 1.062 mg-mL" - [25]
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Table 5 Inhibition of traditional Chinese medicine and its components on CYP3A
In vitro e
Category Name Source CYP3A IC,, Inhibition type Ref.
model
Alkaloid Cornin Verbena officinalis CYP3A4 HLM 9.20 pumol-L" Non-competitive [80]
Epiberberine Rhizoma Coptidis CYP3A4 HLM 81.5 umol-L" - [32]
Peimine Fritillaria ussuriensis CYP3A4 HLM 13.43 umol-L"  Non-competitive [60]
Phellodendrine Phellodendri chinensis cortex ~ CYP3A4 HLM 14.98 umol-L"  Non-competitive [33]
Sophocarpine Sophora CYP3A4 HLM 12.22 umol-L"  Non-competitive [34]
Brucine Strychnos nuxvomica L. CYP3A4 HLM 0.77 umol-L"! Competitive [81]
Flavone Astilbin Smilacis glabrae Roxb CYP3A4 HLM 2.63 pmol-L" Non-competitive [82]
lysionotin Lysionotus CYP3A4 HLM 13.85 umol-L"  Non-competitive [83]
Kaempferitrin Justicia spicigera CYP3A4 HLM 13.87 umol-L”"  Non-competitive [12]
Cynaroside Angelica keiskei CYP3A4 HLM 15.88 umol-L"  Non-competitive [35]
Dihydromyricetin Ampelopsis grossedentata CYP3A4 HLM 14.75 umol-L"  Non-competitive [62]
Licochalcone A liguorice CYP3A4 HLM 2.77 pmol-L"! Competitive [84]
Puerarin Puerariae Radix CYP3A4 HLM  15.5+3.9 umol-L" - [85]
Acacetin Lygodium japonicum CYP3A1 RLM 58.46 umol-L"! Mixed [86]
Apigenin Lygodium root CYP3A1 RLM 8.20 pumol-L"! -
Chrysin Propolis CYP3A4 HLM  2.5+0.6 umol-L" - [87]
Myricetin Myricaceae CYP3A4 HLM 20.29 umol-L"  Non-competitive [88]
CYP3A2 RLM 27.14 umol-L"'  Mixed
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Continued
In vitro e
Category Name Source CYP3A IC,, Inhibition type Ref.
model
Isobavachalcone Fructus Psoraleae CYP3A4 HLM 3520 umol-L"  Competitive [89]
Methylophiop-ogonanone A  Ophiopogon japonicas CYP3A HLM 2.75 pmol-L"! - [90]
Terpenoid Ganoderic acid A Ganoderma lucidum CYP3A4 HLM 15.05 umol-L"  Non-competitive [63]
Catalpol Rehmanniae Radix CYP3A4 HLM 14.27 pmol-L"! Non-competitive [49]
Friedelin Maytenus ilicifolia CYP3A4 HLM 10.79 umol-L"  Non-competitive [71]
Glycyrrhetinic acid Licorice CYP3A4 HLM 1.53 pmol-L"! - [91]
Alantolactone Helenium CYP3A4 HLM 3.599 umol-L"  Non-competitive [37]
Celastro Trypterygium wilfordi Hook ~ CYP3A2 RLM 23.2 ymol-L"! Mixed [40]
Dihydrotanshinone Danshen CYP3A2 RLM 56.1 pmol-L"! - [92]
Phenol Curculigoside Curculigo orchioides CYP3A4 HLM 9.47 umol-L"! Competitive [48]
The other compound Anemarsaponin BII Anemarrhena asphodeloides ~ CYP3A4 HLM 13.67 umol-L"  Non-competitive [64]
Pachymic acid Poria CYP3A4 HLM 15.04 umol- L' Non-competitive [36]
Isofraxidin Umbelliferae CYP3A4 HLM 15.49 umol-L"  Non-competitive [14]
Sauchinone Saururaceae CYP3A4 HLM 0.207 umol-L"  Non-competitive [44]
Bergenin Bergenia purpurascens CYP3A4 HLM 14.39 ymol-L"  Non-competitive [46]
Sodium tanshinone IIA Danshen CYP3A4 HLM 6.4 umol-L"! Competitive [93]
sulfonate
Cajaninstilbene acid Pigeonpea CYP3A4 HLM 28.3 umol-L"' - [47]
Gomisin B Schisandra chinensis CYP3A4 HLM 0.76 pmol-L"' - [94]
Gomisin C CYP3A4 HLM  0.059 +0.03 pmol-L" - [95]
Magnolol Magnolia officinalis CYP3A RLM 35.0pmol-L”! Competitive [16]
Traditional Chinese Huang-Lian-Jie-Du- - CYP3A1 RLM 4.24 ug-mL”! - [96]
medicine extract decoction-total flavonoids
Huang-Lian-Jie-Du- - CYP3A1 RLM 2.61 pg-mL" -
decoction-total alkaloids
Marsdenia tenacissima Marsdenia tenacissima CYP3A4 HLM 11.25 mg-mL" - [52]
extract
Danshen extract Salvia miltiorrhiza Bunge CYP3A4 HLM 136 ug-mL" Competitive [97]
CYP3Al RLM 748 pg-mL"! Competitive
Chinese patent Bovis Calculus Artifactus  Bovis Calculus CYP3A1 RLM 0.17 umol-L"! - [55]
medicine
Dengzhan Shengmai - CYP3A1 RLM 0.02 mg-mL" - [98]
capsule
Salvianolate - CYP3A4 HLM 1.438 mg-L" Non-competitive [99]
ARG 0 CYP3A BB S LM HI/E it HR T2 REL3 REB LA )E, KRAAN CYP3A4

[ &% T B (IC,, = 0.77 umol-L™), 4% 1l /& 1% 4t
M LTI EEAMS S, RS E LSS TAEYD
Bl K] 30% ~40%, F A 535 (18U P2 buiog 1
FHU A A SR IE O 4 R A K L
KPS T7 AR FAE ML, 7 G B T B BF 52 &
AR WA LT R e 4 A R 25 PR R 2, 789 K
FEHZGEAE R o ARG FLTT R R 770 AL N 7 1 PR T 2454
WF 7T, N7 4 % RE H it CYP3A4 AR it il 3% 1 1) 410 4l
TEH

KAIERE P IR T LR MR TR X CYP3A4
P4 H B 9, 1C,, 18 73 93 24 0.76 pmol-L™ 1 0.059 +
0.03 pmol-L™"e  FLBR A 2= BHE ) Tk + 1) T 45 %
RS, FESHARMRER FERME L i R TR
YRR, 25 BRAT 70 3% B B OR3P U B e e IR % 1t
B PR A S 58 S 3 PR AR L, AR BIE 208 Tk
T KRR R R Ay, 205 8%, B TR A,

TRET IR e 2] 31 2 A2 5 35 78 Ak, RS e 1)
1 24 ¢ 5 — ) [ il 28 7R TR (AUC) 38 K 2 60%, Bk
M 28 CYP3A4 AR 7 ) 72 Jik K 08 1 £ 1) AUC %
KU, HAlf AR FIRE S RAKRT Sl A% T
ORI 2 4 T 2, TR e T L SRR, W
FF— S0 Bl BR T, MU7E 5 4 CYP3A4 AR
i RS RE R TR 2 TSR M 2 YA BAE R .
6 5B

AR, HTE R B G IR YT C & BUNTRIT TR K
F 5 ¥, JUH T — S8 1 8 a7 ML A SR 0 5 A
LR TT RIS 220 G — b k. i aidL
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