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Research progress on quality control of Aconiti Lateralis Radix Praeparata based
on research approach of quality markers of traditional Chinese medicine
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Abstract: The introduction of quality markers (Q-Marker) of traditional Chinese medicine has driven the shift of quality control of
traditional Chinese medicine from “chemical characterization” to “functional characterization.” Aconiti Lateralis Radix Praeparata, a
commonly used toxic herb, is quality-controlled by a model combining the limit test of diester-type alkaloids with the content
determination of monoester-type alkaloids in the Chinese Pharmacopoeia (2025 edition). This model has played a significant role in
ensuring clinical medication safety, while the coverage of toxicity indicators and the completeness of efficacy indicators remain to be
improved. Guided by the Technical Guide for Research on Quality Markers of Traditional Chinese Medicine, this paper systematically
reviews the toxic-effect material basis and quality standard research progress of Aconiti Lateralis Radix Praeparata, and summarizes
the potential Q-Markers from the three perspectives of efficacy, toxicity, and pharmacokinetic characteristics, aiming to provide a
reference for the optimization of Aconiti Lateralis Radix Praeparata quality standards and its safe and effective clinical application.
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Fig.1 Research technical roadmap of Q-Marker of traditional Chinese medicine
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Table1 Quality control standards of Aconiti Lateralis Radix
Praeparata and its processed products in Chinese

Pharmacopoeia (2025 edition)?!
MEME (LLAC. HA &Mz (UL BAC. BHA

B MA R % B BMA AR %
iR <0.020 =0.010
ey <0.020 =0.010
=1tiga <0.020 =0.010
hbt <0.020 =0.010
3 ilay <0.010 =0.010
J B <0.020 =0.010

3.2 T hRAE BEE B K2 MBS R RIE D
SEE A 2GR UEAL TAE BOHERE, P &2 T bt
BT T WO BT 20 B R o R E 25 849 2010 4F
FRAf S B XU 2 AR B PR L B 2 AR o
Jeis BT PR AE BRI et SR 15 1S B
¥, PG —PATEFbRE. (PEZH) 2025
PRSIt i, S BRF K IR H] S — AT B X b
#Eo VU TE NI FIE ™= X, Mk F 2. 2
BRI ZE M s BBy BB . B .l
BEAT S JERME BEE AT AR B S R s
PImrds A VO )14 25O JLIERTE ) (2015 4ERRO
JRAE BEbndE (3R 2), HoAR ] S 4 AT o
[ 2 bl . M7 ARAEREAR , BT BT R
il NS AR A7 B 2 g — (R 2, NI AR
FE RIS R T g — I AR
3.2 FEFUERRS RS E

AT (R E Z5H0) 2025 FERR DL 3 FhOSUER T A=t
AC. HA A MA {ENM-FER R S8R, 3 Fhipfasy
W% BAC. BHA Fl BMA 1ENZ5%0E B8R, 7
PERIGR SR B R AR (R F A% &G 807
MARE T EETL/EH . AC. HA. MA3 R g4
Vg 51 R M-St rh B0 E EORYE, TR
B NSRBI LB RHER . WiEd HPLC
SPRRE . K E, RILZGHIR e 1% 3 Ml e &
EAFEIT 0.020%, LAHIEGIRIEE ST, PR
AW, RIS, AC. HAL MA3 ZEX0E
R A KR 50X R BAC. BHA.
BMA FABSRVAEY0R, FPERIRRRE, [FIRHR R s
BURSZETE, ERAMH] “WREAR B,
WG E 3 PR iR A Y iE B A0 T 0.010%,
PRUEA ] ity FL A& B A2 2045

F2  (HINEPHRAEHIFTE) 2015 FAXTHHFHFE
Ykl R E T HIARE
Table 2 Quality control standards of characteristic
processed products of Fuzi in Sichuan Provincial Processing
Specifications for Chinese Herbal Decoction Pieces (2015

edition)*3

WAME (BLAC. HASEME (LI BAC. BHA

kel A MA B ET) /% 1 BMAFEET) /%

2 <0.020 0.010~0.130
vodiinay <0.020 0.010~0.130

FAB <0.020 =0.010

E=Niay <0.020 =0.010

p <0.020 =0.001

PN <0.020 =0.010

G ipay 0.100~0.250 y

Eigan 0.030~0.150 ¥

& 6 P EAs B (R EZG L) 2010 FRRHT
#2025 FOREREE, HimkZHE 5425 Q-
Marker FJE W NE—E. (1) 6 F =il Bs AL A
BN S KB R gy, WX RS SkE S b, [
I B 7 45 B R L MRy, el I 2 55 AR
ZiRFLe-AT1 (2) 3 PPORBR B A YRS 3 Pl R AL AR
VIBAAAE A OC R, & B RE S DU R LR
I TZME: (3) 6 FBbRp s I E R —IRAH 77 %
TR EER, SRR AT 5 — RN,
(4) BUBE 2R A= Pyt . B2 10 XU, i 2R A= 1)
W2 aETE, —FH MG L 25T O .
T B8 5 BT 573 IR ANT2 98, IR s ik
)2 6] o

WIEIA W IT, FEIAT A bR A RCE 2 1) 2
fih b, BmYEfRAR TP R . BRI ASEAS
NN R E NN ) N E A s o G
BB, R AN A NIAT TG SR T i
FURIN, AEAS I B R 1) PRIBURH L H A HE 24
HLAZ I AT 3 b OB R A ek, ARSI H v E M VAR
53, B BRSSO A S — 20
UESE, IR A Wl [F) A S8 A P 28 ) o i 28 A R 1)
FUAE, ARSI B 1 b [ A5 A o AN 8 15 B
AETEEO, AR PE SN AE PN NI &, A
W4T AT AR AEXS D dt 3B 2 BN RE 7T, SR ANTE
R ZEREEX . Wb, EFEREEARN e
PREERE ORI, A b g A R A 24 ORI
E B Sk 10-F2 35 5 Sl 10-F2 5558 2 Sk
SEXBERL AR, 3 Moy BRI 25 HURUE 1) AC
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o AR A XUEE 7 5 B R AR G D K AR i I R
AR . HEEE R AR VDB R, MR BTAR
SR BRTEZEIG M, RIS 0 E
T A2 52550 AT AR i o 4 3 fr e Y
VRN, BHANEEFRIEERR, M
JoE B v B 0 G 3 I R S b FH 255 R, i — 2P 52
LT R AR

Ubah, W, HIE A LIRS A Yrhe v
AP E, (BiZZRR s )
ZILHIL, AFE Q-Marker HFA VR
W ez B2 N2 REY), JRHIFED R
MBS IR, M LLTE B 24544 3137 77 (1) A% 3269
TR S REHEE & . X )i B ik LUE N Q-
Marker, {HYEMEEZ FEFRIDEE TS PPN A0 47 A
HZHEMAE
4 [MF Q-Marker FFRINIK

TR, FEE Q-Marker B FLHIAWHEN, M
T Q-Marker W7t H 252 8567 B N4 E#H FSE
Bt A2 R A 24 e M SRR A, TR
T RFNMTRE S VN TAE, D hE B — R A
TERR BRI F R0k 5y, AT R R AR
AL — D e J AR T Wt FU B Al
4.1 MIFEHESHISHE

Yang 25061i% f] HPLC-QTOE-MS 45 &5 Mk 2 fif
24 (PNN) BT, RGMENTHIFF. fi)l
5y ) A i R 2 S . T UL e 42
Cro B il AEMIHR, X 11 RIS R T &
e, WA R X A AN R 254 1 BTk
B, &0k 7 R (fuziline, FE). BHA. ¥4
BER (talatisamine, TE) 3 PMEHEARED).

Shi 2575 ] UPLC-QTOF-MS 54 2% 0
Gt J7 it 40 Oy B AR S K 81 10 12 Sk @ VR AA it
17787, T PCA KM€ FE. BMA. MA. HA
NIHTEEREY, ERTFIRPRERR, H
2 FMONERHERREY) . 2 MO EY; RN 3RS
15 AT X A3 1E S SRS IObR £, By 4RI R
Ji AR R A .

Li SECSETR M S i SR s s ie, &
G R Q-Marker BT, 1#id UHPLC MS/MS
X} 30 #UPHF M AT T, GG 2iEhE
PR BRAMS SERENE . OIERE EIEVEN,
ik JE R (neoline, NE). FE. SE. 10-}83&3
5388 (10-OH mesaconitine, 10-OHMA). TE. &
HHRisE (isotalatizidine, 1E) M 16B-FEJE 0ok 5205
(16B-OH cardiopetalline, 16p OH CE) AELE Q-
Marker, XEERRATEM TR B & B mE, H2H
TR 24 5 (M) BN M85

Pei %51t A/ UPLC-QTOF-MS & UPLC-
QTRAP-MS #iR, &AM Y., A% K 2ot
Gt ATk, RGN T M5 )11 RFIE
KPR iEMEZ 5 i F e 801 MR,
AR 12 N EPURTEEA O —HE R,
i 14-2 KR AT AR (14-acetylkarakoline). M1
Sk Cheteratisine) #% %5 & NI T4 H 4>, FE.
NE. 533LA (sachaconitine) 3-Z. 05 b (3-
acetylaconitine) £ P& & WA S o
42 MIFESHRTHIHHHAR

Q-Marker & 5 lIfi R I 30 BB AH LI, 43 3K
PR IR AT . T Q-Marker [ “-& & m] il
TEPERRHG . SIAEIC” MR ARUE N bR A, AT
I A SR 5T AR (1) A BAT R bR A 1 2 R0
AT TIA, XL A4 10-0H MA. SE.
NE. FE. TE. IE. Z#%3L## (karacoline, KE).
ACN. HAN. MAN, _RiBmr&ifg i 2 figk 3.
&R, 10-OHMA. SE. NE. FE. TE fl IE
KIET “4.17 TIFTASCERAIIE/E Q-Marker §iiiE 25
H; KE. ACN. MAN. HAN B AR AR SOk B 32
5 NIEEAE Q-Marker, {H U B F0IE SEH B A BAHA )
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HEME R E NN IR, 38 IR 4
43 MIFHEHIRSTHEHEMRR

o Bt R A R RO R 2, s SR
‘ BRI R BIM G 456 E NSNS LR,

C-19 BRI A% KRR o ,
M LR BB RS BB R REAE (3R 7). 2R e
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Fig.2 Chemical structures of ten aconitum alkaloids 30 & (median lethal dose, LDso) 73 714 0.12~
®3 9 C19 B FEE YA B IRFILE

Table 3 Names and structures of nine C-19 diterpenoid alkaloids

ghr A LEWIE, Ri R Rz Ry Rs Re R7 Rs Ry Rio Ru  Rnz
X g 7 10-F2 335 5 3L Bk OMe CH; OH OMe OMe H OAc OH OH OBz OH OMe
Jhz i 2 JEBRR OH Et H OMe OMe H OH H H OH H OMe
MR OH Et H OMe OMe H OH H H OH OH OMe
R GE R OMe Et H OMe H HOH H H OH H OMe
SIERE OH Et H OMe H HOH H H OH H OMe
E2 TP OH Et H H H HOH H H OH H OMe
5 Sk 5 OMe Et OH OMe OMe H OH H OH OH OH OMe
WK Sk J5 OMe CH;: H OMe OMe H OH H OH OH OH OMe
B 53k OMe CH; OH OMe OMe H OH H OH OH OH OMe

x4 WMTFESHESEIOMEFRFER

Table 4 Cardiovascular protective effects of toxic and pharmacological components of Aconiti Lateralis Radix Praeparata

% FEAEH YE AL SCHk
KRR ORI BEE O BOE Wnt/B-catenin 18 B2 &R AE Y& R #%] TBCID15/Fisl/  60-62
YEIT IR EERE L L Rab7A /- SR F bE;  BEAR Keapl #1036 Nrf2, 13 [/ PGC-10. )3
)] NRF1/TFAM i Bt {2 i b AR AL Mk AR
R DRSS PrbaE P15 CALR 855 75 Sl %; 41H] PERK/eIF20/ATF4/Chop B IS 53, 63-64
BE T, 306 NLRP3/GSDMD i FE T
BRI SR DR 205 A= AT =, (RS IR RN, IERRIETEE 52,54

WY SLER g CURIEIRT; 118%, 25205 BH 25 43 65
WL BRI i PINK1-SQSTM1 Zbifl B, &8 Lohifkgtii 66

x5 MFESRESHMKERBER

TableS Anti-inflammatory and analgesic effects of toxic and pharmacological components of Aconiti Lateralis Radix Praeparata

L% PR R R Sk
10-23E8 5 km8 4040 IL-1p ik, PLRBEMEMNT MA IR SRTHER, BURIEESET MA 58
RER OSSR EL; U MMP3; I IL-1p 3K bk, 3T R, SS9 T BMA 58, 67-68

By PULRIEE T BMA: 4% E b4 i
MI1/M2 H5AK SV R T - L R - S RE 2P

Je R HEERTT R N MMP3; #IH] IL-1B 3R b HiAk . IRARR, WG HER T 58, 69-
iE; LT BMA BMA; R AME s & E K R 70
TR MR AR NI MMP3; #IH] IL-18 3£ s/ H4A . SR_RTFE I, BIMIEESR T BMA 58
iE; LT BMA
B A ARG 2 I T =R WAL BRI 71
B Sk JE T YAPL @ B A RERR AT T, WAME R fRYT GAD6S #h&It, TR, REHE 72

TRIK Al ) 2h e
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Table 6 Other pharmacological activities of toxic and pharmacological components of Aconiti Lateralis Radix Praeparata
L% A AE AL Sk
RARR TR D WOE DA, SREE D CAL HEARANZ T R Al 1B 0 % A 1 73
hiEEIE W3l GABA-A 24K, I HI i #2 TC i) B AU 74
JeBRR CERRRT /R JOBBICAZIERT 0 AMPKEER, i BACEL, /> A Ui#R 5 Tau BERRAL 55
bR BRI WO B IR 2R, SRR QORI AR, PRI B 2 AR 75
b E DA G S O BELVA AE AR BRI PHOESE , FIRZE ST T, SR VR R SR T B A L 76-77
FERE SRR ¥ ERK/CREB ##%, v3/M i A sRmkik A ik 78
EZ PRI A EE R ER i p65 LR R T A A& B AT 4 79
B R S A _Fif PPARy FE . #0] INK/ERK/MAPK 15 S %, i 22 ki iR 7 80
B3R HUERB PELIT NF-kB/c-Fos/NFATcl 155, #IHk &4 gk st - 81
GEAN Rt i) RANKL 5 5 (951 4 7 Ao 5 B i, BELIST NF-«B/NFATcl {5 5 i % 82
Bk T S E R BELRRIIGE. ] NF-B SR8 # M b i 123w 83

®7T MWTFESRESBIFEHHE

Table 7 Toxicity characteristics of toxic and pharmacological components of Aconiti Lateralis Radix Praeparata

L% g SR YRR LDso/(mg kg™ K2 SCHR
10-F2 5538 5 35 Cio W PHTY /R iv 0.11 — 58
KRR Cao ZHIR MR /NER iv 142.50 — 84
Je /R Cio Tz /NER iv 150.00 — 84
i Cio iz 24 /NER po — >1 000 mg-kg* 85
bEEE AL Cio TR /NER iv 115.00 — 84
FERE Co JiG TR — — — — —
EZ RSN Cio fic Bz 2 /NER iv 51.50 — 84
55 3 IR Cio Tz /NER iv 120.00 — 86
VP Cio HEY — — — — —
5 K Cio gl 24 N po — >1 200 mg-kg? 87
“7 ORISR BRI

“— indicates no relevant data or that the literature has not reported it.

0.27. 0.47. 0.10~0.13 mg/kgB7); 3 Fh AR AL L)%
BAC. BHA. BMA X/ K LDso 237128 10~
23, 23, 21 mg/kell, MELZ T, 10-OH MA #i4%
5 AC S MU E ()00 2 A VDR >4 L 2 5,
SE. NE. FE. TE. KE. MAN. ACN %4} R 1f,
HAN 5 IE M@ tE st 2ds B ar R WARIE .
44 MFESURTHANZRR

215 E R S 2 IR N () R B K, 2
PEANY B 7253 28088 o mT 1 1 B AR . IR ZE
VIR FH BRI L AR 2 AT, 6 CaE 1 2548
AR AT B4, R RN RN BT BT
FlH (R 8),

NEEPAR N i S AL A, e —
i A= M 5 i) B R LR B IR R 5 i i A HE R s
SRR RS, AN DRk, AR S IR S Bk

To w3 B2 ARFIESS, o, NE. TE. FE (1)
AR Bz T AT 25 L 2 Rk B BMA
(3.05%), RN FRFE 7857 & TRl . 5 REmE RN,
TG 2 A kS e A A B 5 TR i 18 s R A HE S
JF B o sk A 00N, A4 A ) ) FH S AR I8 10-OH
MA J& T X A, HAMFIHE (7.02%) &
THAT 4 B AR EY MA (1.88%).

25 b, ARSCAE RGBT B U8 0 AR
R, MR, Btk 29302 3 MR, A9h
T TR E bR ST T e . Q-Marker [ 9I% R
HAEA R T R RS E. B
B LA TR .

A R S ATt >k, LA NE. FE. TE AR
KM Cro FEBER 548, HO MRy PLk
PRSI, BB IR T <RI PHROY . i
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Table 8 Pharmacokinetic profiles of toxic and pharmacological components of Aconiti Lateralis Radix Praeparata

D% gty AR /% HLT AR
10-B2 R 2306, Cro XU ERY 7.02 CURED B8 SAEFO B B Bl O, RRSREH CRRD B
RER Coo HURMERL 4951 (VLD B8 AT B I B, R ETRH CRRD B
Je R Cio PR 63.82 (/MR ¥ A0 OB M. E, RRERH CRRD B
ft+ R Cio [z 18.14 (/IR B8] AT B B B, RiRRETH CRRD B
BRI ER Cio iZEE Y 83.84 (/IR D SAE T B B Bl O, WRSREH CRRD B
SR E Cuo iZEE Y 5.9 CKED PO SAE T B B Bl B, RRSREH CRRD B
EZI-E PR Cio iZEE Y 6.0 CKED P SAE T B B Bl B, WRSREH CRRD B
5 3L T Cio G — ST BT . B B ULAL. AL, OFEE; W

ATk CRRD B2
53k SR Co JIE TR — —
B K SR Cio HESY 14.9 (KR ©3) AT B R WL E. B, BRI, HEE

8 Wbl ORRD B3

“—7 FORTOMREIRBOSCIRARRE -

“—” indicates no relevant data or that the literature has not reported it.
1B RO DhRG  [FI e SRR AR iR
AR DR . A WOR P JE 25 v T 2 i PR R TR R A
IrHIPEH . SE Y Coo PHNRMARL ALV, S5FFETAS
AT Cro MR i AEW0eL,  [FIRE A R4 O i
BRI PURBE AR RIS, et 1k
W RE € . FERTIPETTIH, NE. FE. TE. SE
FEZ AR T 258 SOl w i gk i, shgs
yJa kN T2 78 2 B8, e R S A AT
D HEA G AT, ST AT B 24 RO S W A A1 126 B
4¥. 10-OH MA BRI 2GRS, (A &k
AR A R IR BR 1] 7 HA T 25 8bn B 7 77,
HiE Ay etk .

TERFATEET, Sk SAEYIRON & Sk R A bR
EVERFAERR Y, REE MR H AR 2541 e 73
Atio [, P75 e e oAt 5 S B e A A A

o bR, CAWEIESE FE 5 TE [
RN T 5 HA S KR Y P2 R 6578, ]
BT IE SRS R DX B SR SR B AR
FF6 Q-Marker A P f0E )5 N .

FEARIE SRR, MR BT B R
oo RN T 2NE RN LG, PR e % 245
RRAEDNELAL: FR, GR0% EERA. 7
A AR, B RIFEEMRN AR SR
JEA B 2 B AFAE 22 0 o BT A% 3 5 ) R )
ik Q-Marker, 5% H B 25 R AE LG RN T L X
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AT B RUBE 2R L 5P 2R A e ) 7 i 11 ¥ AR
M CHRZRIE, H NE. FE. TE %% Co G
J SE 5§ Cao B AEWDBEIT R ARG AL G R AN 00T
TEME] S Al A7 S5 RE Y R B SR = R gt
WETT, AT 56 5 1) 40 Jof A St I
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