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Development history prospect on pharmacokinetics of traditional Chinese
medicine and its prescriptions

ZHANG Xin, LIU Min, HUANG Yishan, LI Xiaodong
College of Pharmacy, Fujian University of Traditional Chinese Medicine, Fuzhou 350122, China

Abstract: Due to the complexity of traditional Chinese medicine (TCM) components and the uncertainty of their pharmacodynamic
substance basis, there is still a lack of validated guidelines for determining dosages and administration frequencies. The understanding of
interaction mechanisms between TCM components and the consistency evaluation of TCM formulations have also progressed slowly.
Currently, pharmacokinetics studies of TCM are not considered essential for the development of new TCM drugs and the implementation
of clinical dosing regimens. This has led to an incomplete understanding of the in vivo behavior of pharmacologically active substances in
TCM prescriptions, as well as a lack of scientific elucidation on the correlation between blood concentration changes of whole formulations
versus individual components and their adverse effects. It is also a direct reason why advanced formulations like sustained-release and
targeted delivery systems have not made breakthroughs. To illustrate the importance and urgency of TCM pharmacokinetics, this paper
conducts a review and outlook through platforms like “China National Knowledge Infrastructure” “PubMed” and “National Natural
Science Foundation of China” by searching keywords such as “traditional Chinese medicine formula”, “pharmacokinetics” and
“toxickinetics”. The aim is to reveal the development patterns of TCM and its prescription pharmacokinetics both domestically and
internationally, thereby laying a solid foundation for the rapid development and rational application of the discipline.
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Fig.1 Development trend of review content on pharmacokinetic of traditional Chinese medicine
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Table 1 Pharmacokinetics of traditional Chinese medicine formulas
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Fig. 4 Main contents of toxicokinetic research on traditional Chinese medicine

7 RAAREMEXEN

7 ) (B K 2 i B R e WP, AR Y
o2 25 gt E AR A E A (1) 2007 4EAAf
1 COGTFEIR P RIRAWEFFEEARB AR
FERD: e 2h . RARZAYIESE AR AT (Fifh
MHECLE) KIGPRAE vk e, FHEA MK
R SR 2Bl I T A R SRR (2)2007
SEMUATH) (T ENR P2 RIR SR TR S
ORI R ARSE FIR M @ s ). Pl s 285
IR AL G RSB, RIRTIRZY 2555 ADME F§

fiE, $RUEEZEZAZFSH. (3) 2013 FFEMAH (K
T EUR RNV R 200 SR R ELR @ & ). M e
A By 1) B R SR 25 W AT AR I IR 24 30 2 T
o RISV = I ERERRE T, BUhTE RIRZY
VIR R I H AT R N IS AR PRI A T, R 2%
IR E K Ja Bt RIR IS HH G . (4) 2020 4F70
A 0 R 2 23 28 J FRAR TR EESR ) BE 246
Wreh. RAEZG . ARG Ty TR 2 BT IR K
[F) 44 7 75 24 R A HR 4k 55 1T EEREHE 25 3 500 72 N 2%
FEM PR AL . (5) 2022 FEMAGH (GET ANHELR



* 5612 «

FES 20256E87 $56% H 158  Chinese Traditional and Herbal Drugs 2025 August Vol. 56 No. 15

(1 H 25 52 7 R0 2 I R i 5 s ) GlAT D) A
(FET “ =458 M HIRERA R T VEEA R
SEM GRITOY: I “ =447 HiHR KR,
1R R EAGES AT S, NASKTHT
SCHE R 2 52 T ) 300 BT 24 T R R SR B M ER O
(6) 2024 FEMAAIRTIEH (M12: ZjWHEAEH
WEFEY B N R 26 i s AR i i 2 8 S S % i)
B A (2024 455 130 5): H 2024 4F 10
H 29 HEFFMEEIAE I TT (LRI 10 7] 550
), BIEA MI12 F8 T 5N K 0. %48 5 R
M HEAT S AL B A A FUHEZE . HESIWF 72 05 2 E B
1oy AL ERIRES Wit 3R TF 29 2 NS .
8 HiEERE
8.1 FMBUNIFAMA L ERER AR

I 555 s s 0 AT AR RN TR e AR ) v i R
J&, 8 RO - TSR AT SE IR IR B 2
H oy R AR =i 2 A o R0 e B i, R
VIREA T 2GR FE IR RS B, SCREFGIE 23 ¥ 5
Bt HLEE N EBI B 301k & G0 nT A e ST
FALA Y ADME R5it, DidAsik 25955k s FA
AL B T R MR I ) 25 I FE AR AL, ARG HEF)
BRI SIS ZH NS48
FORs B G o R R VR TR AR T Wl EE ST
Z 11 TEA R PR AN N\ A o (1 24 3y 23 S B0 3
W, EREAYIIRE-R . RERESER. 8
N R AR ) RGHFRTT AN ARG 1A 53
Br, XPIXUE ST AR B AT A BRI 24, E 3R
HEE ARSI S A 2585 B AL S5 K
S WS (O HEER 2R GERN o AR 2T
BN TR BRI, X 2R3 AT e R AR AR I B
BEATT, EHREA IR KRR FIEb . A
RERRAL S IRSE, 2 HA v] R B AR I8 B P 45
82 ZRUMRAZENEZR

25 BEFATI R & TR 25 25 3l W o £ By
s BN ILRAE B FERT G 00T B0 FH 45 2 S B
FAK e T 5 RS SRR R
I, ¥R E0EE. ik, Bk, B
FAL YK S 6 R 273 AR ) 2 I 92 D 1 22 TR 1)
RlEr N A AR R 3 o Tl A i b £ TR 7
B REBUERERRGIIR S, KA WAaes Tt
TEH 28R 1803 2 30 Bt S kA5 B B ALATA AT
Z U AT IS SRR gtk T RS
PR BRI B, 0B 5T 252550 220 7e )R i

5.
8.3 KRR IREMINEE

A PN 25 35018 5y o B R B R R 2 2 B)) 2 2
R EA R AT A BTG B, AT R A A T
PR AR S 2080 8, ik B ARER 2
Wk CE R oy BRI s R ml ol i 20 A BOR
1% W OGBS I L B, N2 BN R Fe R T R
WS E AR e X PR T 2 0K K B ek R R p 2
iR o A F B 28 2 SN B 0, 48T+
H 2R NI TR S RS TR
84 HHZFIEARBNESHR

HAT, 2285105 2 RN R 2
M2 EAT A, ZRIESA ARG
PERONA SEF I E S Bl 2 RES 25HE, W
N 2R bR A 259K 57 BB A K &R
T W 25 20 3 B R AR B RR S AR A A
g 2B AR AL A S S BT 23R AR . T
i E A G 2Ry, X TR N
ADME I 2 0] GEAH H.s200, ‘FECAEZ M2 8) 5 1
B0 WNHELL BR Sy AT B ) B 5 5 A A 1 i 1) 0
PE, AT S Hopt e o AR 2 . R 25 207 HhoAS
5] J 7 2 [B) P REAFAE B Rl SRS BLAE A4S T0 24
VITEAR N AT AR BE N AT A4 o it L5y 7T g
AR 2 PR, T 5 — 8 R4 AT RE A ) LR
W, SEZIRI AR R M AT . EL R 25 A
FHAUHIIE 5 Je 22 AN AT, IX L8 o2 ) (1) AH ELAE
FH AT BESZ M 25007 R0R e Ak o kA, Sig s
TEBEMEER ., FEERERE, W78
WIS A PERHE RS
8.5 HAAUNFIFILHIRE

H 2 25 F IR FUL AR B UK, T4
THE R E A RIS R 24 2 o B R 2B 2 R WS
s G =B AR I 253 BE AR 2411 B - -
B R AW TP TR R T B2 -2
%7 3D MR R « f-2k-T -4k Big, AIRK
YR TT R RACTR KR . UEVA 253 % 5 I 243
AL G A, B REEIRS TIRN
SR BV, Bh I 25 AR AR AN 25301
FABIL 0 R

gr b, Y RTINS T E E 2
Poll, (HBEE PRI B SR FEH g
Y SMPET, ZHPEA, EOAlk S50
WTHAR RN T BESE I 2 JoRGHERL T, B kL



FES 20256E87 $56% H 158  Chinese Traditional and Herbal Drugs 2025 August Vol. 56 No. 15 * 5613 »

AR OHES FONEREE IR PR AR RMA RN E
BRAr B ZRBIERE b SRy, N b
R S R 51 5, S P2 sh R A
VA WTEAS S8, SRk 22 245 245 8)) 2 1) 2 V) i
HAILE R R .

Lt B EAART. RELAKEF T
AN ZAT T AR B R B, BlAT, XAk L
@) G L, Bt P FHMBYE
KT #K.

FBAR PAVHEHFRAREEF TR

SE K

[1] FHIF, 5KPE. EMATN 543 71% [M]. 2 6
B, dbmt: AR TA AR, 2022.

[21 &2 FE WA ) )20 58 1) R R B R 613
Yt R M EEAE [ PEGHESEM SR,
2015, 29(5): 686-687

[8]1 XIEz. RE GRS FRK R BB (1], HE 2
278, 2010, 45(2): 81-89.

[4] BREfe, sk, 205, % R RMNEEHA
IV. K& BERATAEMEAR N IR, HEA A 7).
2525254, 1963(9): 525-530.

[6] KFk, mpol, ZRME, & WA B8 FACH BT
Fi: L SRR MR R AR 1% 00 [1]. 4%
24, 1979, 14(6): 349-355.

[6] xIEz. RE GBS FH AR RIT#RE (1]
25224, 1992, 27(12): 707-709.

[71 BREM. hEGARH N M) b PEEZAR
AL, 1999.

[8] FRarE:. Hhe§iRah et FidE R [J]. vt BE 2B
24, 1992, 8(2): 126-129.

(91 zZ=ff%, MAZE, $MT, & 248 2R3 2% Y
FTFEMES [J]. P EFRESLEGRE, 1998, 18(10):
637-639.

[10] PEEE, BRVTEE, {T-F. “ 2588l 115" B i i
FHAEE . 23 BRI R ZRE, 1997,
22(4): 250-252.

[11] D98, BN, ZEBoh, 25 rp2g i i 24 B 0 v ST
o EHRAEHAWENIFHFT MR [J]. P4
HH5IRER, 1999, 15(3): 44-46.

[12] £E %, PME, Komatsu K, %5725 B4 B4 & 7 A 5
ZBN IR L [A] /) B bRk Gl 24 Ko i SCR BT 20
[C]. dbxt: HFRfESEE 2 K2z, 2000: 348.

[13] F&R. WARP A FERATE 1] FEF R
&, 2000, 25(2): 70-72.

[14] AE°F, BEER. JAVELI LI O BF 505 7044 9 oy
B PR B BT AR [J]. AR R R AR
1}, 2000, 23(2): 4-6.

[15] W FhEF 4w, EAEME. DALY 15 7L B

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

M) bt ARTA: AR, 2002.

SR, 77, MRITEE. SR BOR S 25U (7]
HFRERAR — R BRI, 2009, 11(1): 142-146.
RICWE, WRAE, 2R, 55, F: T8 KRR AR A
PRI L5 48 SCEE T A (0], R EEZ, 2012, 43(4):
690-693.

T, AR, £ 8. 205 2R YRR
KRB BE SRR )] 245554, 2009,
44(3): 270-275.

Zhou F, Zhang J W, Li P, et al. Toward a new age of cellular
pharmacokinetics in drug discovery [J]. Drug Metab Rev,
2011, 43(3): 335-345.

Wang Y, Wu J W, Hong Y, et al. Ginsenosides retard
atherogenesis via remodelling host-microbiome metabolic
homeostasis [J]. Br J Pharmacol, 2024, 181(12): 1768-
1792.

Li C, JiaW W, Yang J L, ef al. Multi-compound and drug-
combination pharmacokinetic research on Chinese herbal
medicines [J]. Acta Pharmacol Sin, 2022, 43(12): 3080-
3095.

BN, BR, B, & A2 ma iR i kK
P v 24 22 A At R RO SR IR 42 53 48 7= L 2 AR
fiE [J]. 255243, 2021, 56(9): 2426-2446.

B, PEREE. BUNE UK BORAE o 25 07 T R 7T i
J& 0], RHEZ%E, 2015, 27(1): 61-63.

FKFT, TRENTE, PhRER. W BORAE s 25 e
IR A [J]. MEIRZE 252254, 2010, 26(6): 558-561.
Rz, R B G- BT BORAE P 25 57
MBS (3], T AREE 24 B A, 2014, 35(2):
121-124.

S, R gk, WS IR F R AE 25 T T b
[7]. A Rl2E{Es, 2014, 12(S1): 38-42.

FRIRA, TIEE, BEM. PUEHORAE T 258 7T i B
Mt [, 484k, 2017, 36(5): 579-587.
AEE. BTSN R R R ANE T % R S R
J7BRLECET AT [D]. BB TLPEHBE 2R, 2024.
U, IELE, XUV, S P2 T RN ) i A
Wt R )] LT R 2R, 2014, 16(9):
108-113.

Lan K, Jia W. An integrated metabolomics and
pharmacokinetics strategy for multi-component drugs
evaluation [J]. Curr Drug Metab, 2010, 11(1): 105-114.
Lan K, Xie G X, Jia W. Towards polypharmacokinetics:
Pharmacokinetics of multicomponent drugs and herbal
medicines using a metabolomics approach [J]. Evid Based
Complement Alternat Med, 2013,2013: 819147.

Xie G X, Wang S L, Zhang H, et al. Poly-pharmacokinetic
study of a multicomponent herbal medicine in healthy
Chinese volunteers [J]. Clin Pharmacol Ther, 2018,
103(4): 692-702.



* 5614 «

FES 20256E87 $56% H 158  Chinese Traditional and Herbal Drugs 2025 August Vol. 56 No. 15

(33]

[34]

(35]

(36]

(37]

(38]

(39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

(48]

[49]

N, B, 0, . BT IR A AN =1
T P A A B U 25 R R R R AT (9] R
7Y, 2025, 56(8): 2709-2724.

KH, FRUKWE, TREX, . T IOTUE QA 2
7N 35 TR R T B TR E 10 24 2800 B AR AL AT A
[J]. HHEZY, 2025, 56(8): 2735-2747.

s, fL¥, g, . BT I uEAQs A 2= U i 5
IR YT A A FE R DK 98 ) 25 280V R L Rt 7 (0],
FRELZY, 2025, 56(8): 2725-2734.

PUEHIR, HER, B, . bk 5k aEh
SRIBAE BIF 5T IR B G 5% i ) 738 Ak R B % SEHR Y [T].
HHEE2Y, 2023, 54(12): 4061-4068.

SRR, XYL, XIS, 5. P22 o ik Rz
HUE RO R SER SRR L [J]. PR R A, 2013,
28(11): 3367-3373.

P TT, BATE, YT, RIS R -
SEGHEERNVIR (1. HRREEEA, 2006, 8(6):
13-18.

POHIE, H#T, MER, F. AL T 11 RS 1
w1 B R R ()], W ES R
224, 2024, 44(5): 791-801.

B, TRENAL, MR, s AR - 5 ROBUH (il ik
6 I RE 78 IR M7 S TE Beagle RAKNIIZ550% [J].
i EZG 24, 2014, 49(16): 1442-1447.

FUEE, WING, AR, TR AL S
HEAR o3 2 25 58 I FL AR A A R PR O BIEE (0],
252248, 2015, 50(6): 788-792.

FUEE, WIN, AR RANE S HPLC ¥ [F) 25
5E I AL 73 1) 770K SR A N e ZE R BE (0], vh B
74,2015, 46(16): 2421-2427.

BN, A 2 ) I B R ) R A N AR SR AR AT
FC [D]. &M fEE P EE 2R, 2016.

WY TR B AR N B T R Tk
ZHVEN [D]. B 8RR R, 2017.

Yang M M, Wu H S, Li X D. The in vivo evaluation on
total components from extract of Aconitum based on a new
analytic method of area under absorbance-wavelength
curve [J]. J Spectrosc, 2019, 2019(1): 6385165.

XIFRGE, R, AL, & BT AR S
F 49 KR 277K A A 25 AK3h =t 0], sk
U748, 2024, 30(2): 164-171.

Lipscomb J C, Haddad S, Poet T, et al. Physiologically-
based pharmacokinetic (PBPK) models in toxicity testing
and risk assessment [J]. Adv Exp Med Biol, 2012, 745: 76-
95.

Huang H, Zhao W J, Qin N, et al. Recent progress on
physiologically based pharmacokinetic (PBPK) model: A
review based on bibliometrics [J]. Toxics, 2024, 12(6):
433,

Gu X T, Cai YT, Zheng CYY, et al. PK-PD relationship of

[50]

[51]

[52]

[53]

[54]

[58]

[56]

[57]

[58]

[59]

[60]

[61]

[62]

[63]

poorly absorbable active ingredients from traditional
Chinese medicines explaining by metabolic enzyme of gut
microbiota: A case study of dehydrocorydaline [J]. J
Pharm Biomed Anal, 2025, 252: 116478.

De Buck S S, Mackie C E. Physiologically based
approaches towards the prediction of pharmacokinetics: /n
vitro-in vivo extrapolation [J]. Expert Opin Drug Metab
Toxicol, 2007, 3(6): 865-878.

Santos L G A, Jaiswal S, Chen K F, et al. Real-world
application of physiologically based pharmacokinetic
models in drug discovery [J]. Drug Metab Dispos, 2025,
53(1): 100015.

g, D, R o 24 25 A0 AR AL R BT 57
EENAMIFTCHERE (7], T B, 2021, 18(11):
1029-1033.

DU, FENI, BREFE. AT25H 58 K A N 254880 75
ST (7). PE 2GRS, 2000, 35(9): 615-618.
MR, AFIRe, 4 B, . M2 AN E MY
750 b 5 S AE IR 253 S (0], )TN R R
2243, 2001, 18(3): 243-246.

IO, IR, e, & M T S5 R BT T HAE
KRN RZh 2 (1], 2525 51K, 2007,
23(5): 13-15.

/NN, ZEE, MK, & RO R RIS 7 A N
Xt CYP1A2 BEE PE (IR 78 L2 R S (9], T
BlEEAR—HEAIMAAALL, 2011, 13(1): 193-200.

2%, ik, EEAL, & WEBHERRKBRET
R R PRBN I A RHAERT FE (0], 2557543k, 2014,
49(10): 1418-1425.

SRARR, TR, ER, S SEREATEON ML
WILHEAL [J]. AR PEER 4 & 443, 2019, 28(29):
3193-3196.

Bk, R, b, S5 B RRM AR R 1
KRNI 2205 (1] hEZA R 5 HH Y
78,2019, 33(10): 822.

o, AR, Wi, S5 TR AE MR KT (R
NRURE AR N 25BN 122 AT WA (0], AR R
R—rFEZGIAAL, 2022, 24(10): 4022-4030.

PUHIE, R, HER, & AMHIE T 11 R R
AN )1 SIS R R ()], IR T BE R
223, 2024, 44(5): 791-801.

Wang X R, Quan S, Zhang H, et al. Development and
validation of a sensitive UPLC-Q-TOF-MS/MS for the
measurement of nine components in rat plasma and tissues
and its application to pharmacokinetics and tissue
distribution studies with Xuanfei Baidu Granules [J]. Curr
Drug Metab, 2022, 23(2): 150-163.

Chen S M, Qi H, Zhu CY, et al. Quality and composition
control of complex TCM preparations through a novel

“herbs-in vivo compounds-targets-pathways” network



FES 20256E87 $56% H 158  Chinese Traditional and Herbal Drugs 2025 August Vol. 56 No. 15

* 5615 »

[64]

[65]

[66]

(67]

(68]

(69]

[70]

[71]

[72]

[73]

[74]

[75]

[76]

[77]

methodology: The case of Lianhuagingwen Capsules [J].
Pharmacol Res, 2025,213: 107650.

Wen M, Yang L P, Huang H F, et al. Development of na
HPLC-MS/MS method for the

ginsenosides Rg1 and Rbi from ‘Shenmai’ Injection in

determination  of

beagle dogs after single and multiple doses and application
in pharmacokinetics [J]. Biomed Chromatogr, 2023, 37(3):
e5565.

Mi N, Cheng T F, Li H L, et al. Metabolite profiling of
traditional Chinese medicine formula Dan Zhi Tablet: An
integrated strategy based on UPLC-QTOF/MS combined
with multivariate statistical analysis [J]. J Pharm Biomed
Anal, 2019, 164: 70-85.

W%, THGEE, XA, EHE R 2 2R AR
AR [J]. ERFEZ], 2016, 9(7): 891-895.
THE, TR, K, S IR E HORTE T 2R 2
RN FTER R AR [J]. 252854k, 2016, 51(8):
1217-1226.

M, mEW, BEW, % T LC-MS/MS &4+
BREAR 25 [ 5207 48 R A A I 254K 3) 1 22 /T 78 (0]
rE F 25 4% 3, 2025, 50(5): 1385-1391.

FPERE, TLAF, TK/R, . UPLC-MS-MS &k 52
NEBEFPNBEFWAMEGRE 1. TEAGEYS5E
PiE2Ik K, 2019, 33(10): 822-823.

KUIAWT, RE BUKR, 55, R v RS KRGS
2 J5 3% Hh B AR RRAE 23 25 4R35 2 i BUEIE A (0],
2 Mk, 2024, 44(7): 1202-1211.

FEWH, TR, KWL, & WOLE-EHKI&LTE
FARNZ R JE B B M 5% 2R B LA rh 245 245 8 2 v i 32
[J]. MR B RS, 2012, 22(6): 26-31.

Smolen V F, Barile R G, Theophanous T G. Relationship
between dose, effect, time, and biophasic drug levels [J]. J
Pharm Sci, 1972, 61(3): 467-470.

FPHE, TRkikde, . PA M) I E LS R
(7). vEdbZEEIR &, 1998, 13(3): 125-127.

XIRF B, sk, FF, S5 Z5ERRLRIEINE 2L R
TWHZiEh =28 (I B E SR I AR E, 2016,
22(16): 75-79.

Fhim, PR, RE R, 5. ZFANIEN T S M
WGBSR [J].  E I R 2 B2 5307 2,
2012, 17(1): 69-72.

A, 585, B SR T A %A I b 2 1Y
NS ] P AZE SRR, 1988, 4(1): 5-8.
Wang H B, Brown P C, Chow E CY, et al. 3D cell culture
models: Drug pharmacokinetics, safety assessment, and
regulatory consideration [J]. Clin Transl Sci, 2021, 14(5):
1659-1680.

[78]

[79]

[80]

[81]

(82]

[83]

[84]

[85]

[86]

(87]

(88]

[89]

[90]

Sarkar U, Ravindra K C, Large E, et al. Integrated

assessment of diclofenac biotransformation,
pharmacokinetics, and omics-based toxicity in a three-
dimensional human liver-immunocompetent coculture
system [J]. Drug Metab Dispos, 2017, 45(7): 855-866.

Kimura H, Nishikawa M, Kutsuzawa N,

Advancements in Microphysiological systems: Exploring

et al.

organoids and organ-on-a-chip technologies in drug
development-focus on pharmacokinetics related organs
[J]. Drug Metab Pharmacokinet, 2025, 60: 101046.
Onozato D, Yamashita M, Fukuyama R, et al. Efficient
generation of Cynomolgus monkey induced pluripotent
organoids with
pharmacokinetic functions [J]. Stem Cells Dev, 2018,
27(15): 1033-1045.

Low L A, Mummery C, Berridge B R, et al. Organs-on-
chips: Into the next decade [J]. Nat Rev Drug Discov, 2021,
20: 345-361.

Myszezyszyn A, Muench A, Lehmann V, ef al. A hollow

stem cell-derived intestinal

fiber membrane-based liver organoid-on-a-chip model for
examining drug metabolism and
Biofabrication, 2025, 17(2): 025035.
=, TR, th2TE A RS A0 [J].
R 258K 2R 2R, 1992, 23(1): 25-26.

Zhang P, Kong D, Du Q, et al. A conscious rat model

transport  [J].

involving bradycardia and hypotension after oral
administration: A toxicokinetical study of aconitine [J].
Xenobiotica, 2017, 47(6): 515-525.
B, RER, ki, F BE5 (B0 LEEME
3 AEER TR AT (1], B S
IR, 2018, 34(4): 139-144.
Wu J F, Duan R, Deng H R, et al. The effect of
compatibility of Aconiti Radix and honey on the
pharmacokinetics of five Aconitum alkaloids in rat plasma
[J]. Biomed Chromatogr, 2022, 36(11): e5453.
Ni L L, Miao P, Jiang J, et al. Glycyrrhiza uralensis
promote the metabolism of toxic components of Aconitum
carmichaeli by CYP3A and alleviate the development of
chronic heart failure [J]. PLoS One, 2022, 17(6):
¢0270069.
XEM, EHE, THET, & SRS EMEN
AT (], AR EEARE, 2002, 21(9): 554-556.
TR, HRE, kR, S AR RS 1
ZHHIME [J]. PALEEIRIR, 2003, 19(1): 19-20.
AR, INERE, E)7H B AR Beagle RIAN
BRI (7], T EIRR 2 AR R IT A, 2014,
19(12): 1326-1331.

[AE%it ARERT]



