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Advances in studies on toxicity and modern toxicology of species in Aconitum L.

LIU Shuai, LI Yan, LI Wei-fei, XU Jin-kai, LI Fei, DU Hong
Beijing University of Chinese Medicine, Beijing 100029, China

Abstract: The species in Aconitum L. are commonly used in China as well known toxic herbs. Its main components, such as aconitine,
mesaconitine, and hypaconitine, have significant pharmacological activity, and are also its toxic components. As a result, the
therapeutic dose and toxic dose are very close, and the clinical therapeutic window is narrow. Adverse reactions and poisoning
incidents occur frequently in clinic, which limits its wide applications. Modern toxicology studies on the plants of Aconitum L. to make
the toxicity and its clear mechanism have important significance for more reasonable clinical guidance and safety evaluation. This
paper reviews the toxicity of the plants of Aconitum L. and its mechanism and provides a scientific basis for clinical use.
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Fig. 1 Example of two-steps hydrolysis
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Table 1 Acute toxicity tests for diterpenoid alkaloids in mice

LDsy/(mg'kg ")

po sc 1p v
IEDN ] 1.0~1.8 0.27~0.31 0.22~0.31 0.10~0.12
B ST 1.90 0.20~0.38 0.20~0.30 0.068~0.13
VDR 5.80 1.19~1.90 0.50~1.01 0.47
2R FR I 2 3k SR 1500 7010 10.10~23
2R G 3 2 Sk SRk 810 230 24019 21
2R R IR 5 3k R 830 130 120119 23
3- 2195 S, 2.11~2.89 0.58~1.0 0.71 0.47
25 5 S AR 0.35
B[ A= MER T 0.42
SR 6.1~11.5
) 5 3k 5 142~144
MENEDR 0.26 0.585
1, 3L 5T, 117
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Table 2 Acute toxicity tests for processing or compatibility of three species of Aconitum L. in mice

LDsy/ (mg'kgil)

13, S ) B AL o =

ENES EEN-NEY ) 700.912, 292 381U 2 40617

AR i 20 00012, 20 560"

TR 1) R oy 116912 22829017

ENEWN S RINEY) 1.405 5

| B 2 R B 2209.9711
JI 500 AN 3300.0

il )11 24 10 000.0

NG I 2.8459

RT3 Ey| 46.299 2
B0 R R 11301.0

SR 20 560.0

SRR 20 560.0°

LI FHE) 2.004 7

=g 10.723 2

SR S 40.205 4
B 7 e S BT AR 17 700

MWF+HE 31 16 800

MF+HE 11 25 400

MTF+H®E (1:3) >22 800

M7 +3EE (1:3) 28 800

B+ R (12 3) 23 300
) &P 414 JUEER: ;) 163 757

NS+EE 2:1) 168 461

N+ (1:1) 234153

NE+Eic (1:2) 196 981

NE+HEA 2:1) 183 189

NMNE+HEA (1:1) 239332

MNE+H[A7 (1:2) 250 380
TR

Ao
maximal dose
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Table 3 Cytotoxicity and mechanism of alkaloids in plants of Aconitum L. on cardiac muscle cells
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DA 1 2] B 2 @it 520 /N B Focal adhesion {55
TE I PR OB R DRI 5| A BRI, A R BRI R AR
TS M S BTV 5t e BLAE )1 5 5% /0 R R UL 7 6 9
R, [HRE AL 27.6 g/kg I, ATEZI/N D
123K45 68 77 DAL AN /N BRI B R 5E3, FrbVAE )1
XN R AT AE AN R EZIH .

R4 BLARHREE NSRS

Table 4 Neurotoxicity and mechanism of plants in Aconitum L. and its main alkaloids

%*jfjg S it Pl Bk
DN FRAKAL T2 LA B I B 1 5% fl AT 2 AR AL 5 B & B) 37
AE H A7 AR R AT L
1 3T KER I e 2 4 L O T 38
Bl RS BAAKRIGIL-IEG 402 LA B BELIT 7 122 5 A sh 1 AL 39
R ez
5 35 B A0 AN e R B, SR BT 3L S TR e, A 40
aco) Na“. K'. Ca & 7 i1 Na¥, TC ST S8 AT S5 K = 43 AR
K*-ATP B 235 i 2438 A IR R A RH 2
i 52 F) 4545
5 3 B SD KRR A s b Wi 2e, 4Nfmsme . Zekn #0 Na', K'-ATP =I5k, Fmad 41
IR AR, MFAE, BRPERE A Na' K Catt. Mg® Rl
FAFR ZIBTHIRE, FRAMRAIES
FTRE M
5 3 i B i) v i 22 B R b 48 T 4 i A K 42
AN AR RGO R D RN D e B A O B 43
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A1 /N B S R TR /)~ B 2R6 A DR R o R B R 44
(ECMD. REF B (FAK) Al
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AN N £ 27.6 g/kg & T A M /N BRACAZ 3R 47

BRES I/ B B RS S L
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