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Discussion on Material Basis of Toxic Herb Radix Aconiti Lateralis Praeparata Based

R

on the “Integrated Analytical Method of Toxicity and Efficacy”
Xiong Liang, Peng Cheng, Miao Lulin, He Yulin, Meng Chunwang, Su Haiguo
( College of Pharmacy, Chengdu University of Traditional Chinese Medicine; Key Laboratory of Chinese Herbs
Standardization of Ministry of Education; Co-construct Key Laboratory of Systematic Research,
Development and Utilization of Chinese Medicinal Resources, Chengdu 611137, China)

Abstract Chinese medicinal has both toxicity and efficacy, especially in extremely toxic drugs with potent efficacy. The toxicity
and efficacy of Chinese medicinal are both contradictory and unified. The toxic and effective material basis often affect and trans-
form to each other. Radix Aconiti Lateralis Praeparata, a famous Chinese medicinal, not only has significant efficacy, but also ex-
tremely toxic. Thus, it has been a hotspot for research. Although more than 90 compounds have been isolated from Radix Aconiti
Lateralis Praeparata, the basic reason for its efficacy and toxicity still remains to be revealed. The complexity of the problem is that
the toxicity and efficacy of Radix Aconiti Lateralis Praeparata can transform to each other under different conditions. For example,
it has significant cardiotonic effect, while it can also cause cardiotoxicity. Similarly, it can release pain, but has neurotoxicity.
Moreover, the same component may exert completely different biological effect due to the different dosage, model, processing
method, compatibility of Chinese medicinals, and drug metabolism. Based on our research results and literatures of Radix Aconiti
Lateralis Praeparata, this paper will discuss on the material basis of Radix Aconiti Lateralis Praeparata by “integrated analytical
method of toxicity and efficacy”.
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JTmER 1 karakoline CpHysNO, (5]
2 senbusine B Cy3H37NOg L6]
3 senbusine A Cy3H3,NOg [6-7]
4 neoline Cy4H39NOg [5]
5 15a-hydroxyneoline ( fuziline ) CyyH3gNO, [s]
6 talatizamine Cr4H39NO5 [5]
7 chasmanine CysH4 NOg [7]
8 karakanine CpH33NO, [8]
9 N-deethylaconine Cy3H3,NOg [9]
10 hypaconine CyH39NOg [9]
11 mesaconine CpyH39NOg [9]
12 beiwutinine CogH3oNO g (9]
13 aconicarmichoside A CaoHy7NO o [10]
14 aconicarmichoside B CpoHy7NOy, [10]
15 aconicarmichoside C CogHy7NO [10]
16 aconicarmichoside D CpoHy7NOy, [10]

HEERL 17 N-ethylhokbusine B Cp4H37NO5 [
18 (= )-(A-b)-14a-benzoyloxy-N-ethyl-1a,8 8, 15a-trihydroxy-168 , 18 -dimethoxyaconitane C30H4NO; [12]
19 (= )-(A-b)-14a-benzoyloxy-N-ethyl-1a,8 3, 15a-trihydroxy-6ct , 163, 18-trimethoxyaconitane C3;Hy3NOg [12]
20 ( =)-(A-b)-l4a-cinnamoyloxy-N-ethyl-1a,8 8, 15-trihydroxy-6at , 16 3, 18-trimethoxyaconitane C33HysNOg [12]
21 14-acetyltalatizamine CogHy NOg [6]
22 (= )-(A-b)-14a-benzoyloxy-N-ethyl-83 , 15a-dihydroxy-1a., 163 , 18-trimethoxyaconitane C3;Hy3NO, [12]
23 ( = )-(A-b)-l4a-benzoyloxy-N-ethyl-6a, 15a-dihydroxy-la,8 3, 163, 18-tetramethoxyaconitane C3,HysNOg (2]
24 (=) -(A-b)-14a-benzoyloxy-83-ethoxy-N-ethyl-6« , 15a-dihy-droxy-1 o, 163 , 18-trimethoxyaconitane Ca3HysNOgy [12]
25 (= )-(A-b)-14a-benzoyloxy-N-ethyl-6« ,83 , 15a-trihydroxy-1a, 163, 18-trimethoxyaconitane C3;Hy3NOg [12]
26 neojiangyouaconitine C33H47NOg [13]
27 (= )-(A-b)-14a-benzoyloxy-N-ethyl-133 ,15a-dihydroxy-1a ,6 , 83, 163 , 18-pentamethoxyaconitane C33H47NOg [12]
28 (= )-(A-b)-14a-benzoyloxy-N-ethyl-83 , 138, 15a-trihydroxy-1a , 163 , 18-trimethoxyaconitane C3;Hy3NOg [12]
29 (= )-(A-b)-l4a-benzoyloxy-N-ethyl-8 3 , 13 3-dihydroxy-la,6ct, 163, 18-tetramethoxyaconitane C3,HysNOg (2]
30 (= )-(A-b)-14a-benzoyloxy-N-ethyl-3ca,88,1383 , 15a-tetrahydroxy-la ,6, 163 , 18 -tetramethoxyaconitane C3HysNOgy [12]
31 (= )-(A-b)-14a-benzoyloxy-N-ethyl-3a, 108,133, 15a-tetrahydroxy-l o, 6,88, 163 , 18-pentamethoxyaconitane C33Hy;NOy [12]
32 hokbusine A ( jianyouaconitine ) C3,HysNO [14-15]
33 ( =)-(A-b)-14a-benzoyloxy-3a,88,108,13B, 15a-pentahydroxy-la ,6a, 163 , 18-tetramethoxy-N-methylaconitane  C3;Hy3NOy, [12]
34 ( =)-(A-b)-14a-benzoyloxy-3a, 108,138, 15a-tetrahydroxy-1a.,6c,8 3, 16 , 18-pentamethoxy-N-methylaconitane  C3HysNOy; (2]
35 ( =)-(A-c)-14a-benzoyloxy-3a., 108,13, 15a-tetrahydroxy-1 o ,6 ¢, 83, 168 , 18-pentamethoxy-N-methylaconitane ~ C33HysNO |, [12]
36 hokbusine B CyyH33NO5 [14]

XET 37 crassicauline A C35HyoNOy, [7]
38 3-deoxyaconitine C34Hy7NOy [7]
39 aconitine C34Hy7NOyy [7]
40 (' =)-(A-b)-8B-acetoxy-14a-benzoyloxy-N-ethyl-133 , 15a-dihydroxy-l1a.,6c, 163, 18-tetramethoxyaconitane C34H47NO [12]
41 (- )-(A-b)-8B-acetoxy-14a-benzoyloxy-N-ethyl-3a, 108,138 ,15a-tetrahydroxy-la ,6cc, 16, 18-tetramethoxyaconitane C34Hy7NO 5 [12]
42 ( =)-(A-b)-8B-acetoxy-14a-benzoyloxy-N-ethyl-3a, 108 , 13 B-trihydroxy-1a ,6cx , 163 , 18-tetramethoxyaconitane C34Hg7NOy, [12]
43 ( = )-(A-c)-8B-acetoxy-14a-benzoyloxy-N-ethyl-138 , 15a-dihydroxy-1 o ,6ct , 163, 18-tetramethoxy-19-oxo-aconitane ~ C34HysNOy (2]
44 (= )-(A-b)-8B-acetoxy-14a-benzoyloxy-N-ethyl-15a-hydroxy-la 6, 163 , 18-tetramethoxyaconitane C34Hy7NOgy [12]
45 aldohypaconitine C33Hy3NO (16]
46 hypaconitine C33Hy5NO [5.7]
47 ( = )-(A-b)-8B-acetoxy-14a-benzoyloxy-108,13 B, 15a-trihydroxy-la,6c, 16 @ , 18-tetramethoxy-N-methylaconitane ~ C33HysNO [12]
43 mesaconitine C33HysNOy [5,7]
49 ( =)-(A-b)-8B,14a-dibenzoyloxy-N-ethyl-3a, 138, 15 a-trihydroxy-1 o, 6, 163, 18-tetramethoxyaconitane C3gHy7NOyg [12]
50 beiwutine C33Hy5NO [17]
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Atisine 7 51 aconicarmine CyH35NO5 (1]
52 aconicarchamine B C31Hy;NO; [5]

Arcutine £ 53 aconicarmicharcutinium A hydroxide CyH3,NO; [18]
Hetisine %! 54 hetisine CyoHy7NO5 [19]
55 (+)-(13R,198)-1B, 11 a-diacetoxy-2a-benzoyloxy-13 ,19-dihydroxyhetisan C3;H35NOg [12]

56 ( -)-(13R,198)-11a,19-dihydroxy-N-methyl-13-( S-2-methylbutyryloxy ) 2a-propionyloxyhetisanium hydroxide. Cy9HgrNOg (2]

57 ( -)-(13R,195)-78,11«a,19-trihydroxy-N-methyl-13-( S-2-methylbutyryloxy ) -2a-propionyloxyhetisanium hydroxide ~ Cy9Hy4NO7 (2]

58 ( +)-(13R,19S)-2a-isobutyryloxy-78 ,11a, 19-trihydroxy-N-methyl-13-( S-2-methylbutyryloxy ) hetisanium hydroxide ~ C30H44NO7; [12]

Napelline 1 59 songorine CyH;3NO; [5]
60 aconicarmichinium A CysH34F3NO5 [20]

61 aconicarmichinium B CysH3,F3NOs [20]

62 aconicarmichinium B CypH3,CINO, [20]

Lycoctine %]~ 63  aconicarchamine A CpH35NOy [5]

A, M, C2 BN A Rl e T I AU A
C-13 B 2- FHBE TPk A B, 3k 26 5 4RV SR R A LA
GERIVEESNEYEY/L AbUS NULE 1 P D S TR =22kt E
MR LERILUAN , BT H ik & B T Napelline B Ly-
coctine BUF Arcutine B, i R R (59, songorine )
AR Z 5k mAa ) h A RiE . G 60 - 62 L
ZR AR B A, B iy 51 A 5 525 5 #2
HA R R AN — R LR % .

- : HO,

60 R,=H,R,=a-OH, X=TFA
H 61 Ry=H,R,=0,X=TFA
62 R;=OH,R;=a-OH, X=Cl

56 R;=COCH,CH;, R,=H [+
57 R;=COCH,CH;, R, = OH e
58 R;=COCH(CHy), R, = OH : &

4 MBFHRIREH Cy ZHEEMTR 5
®3 WFHEIIEZREEDE

2 (3 3 FIES) o

o]
S

HN

4 65

- (e}
FL?O 70 R=0OMe
kel

72 R=CH,CH;

OH R=H 73 R=H

BsS MHFHRREOEZEEDEL S
L4 JAbfLEY  HATE aE B9 B 51 o of
FEEEN YIS AR E A o 1240 1k, I
TR 22 AR (R 4 FIE 6) , T2
T EERAZE (76 —79) A5 FHEER (80 -93) .
x4 MWFHOIEEMEA S

F5 Z5 e 275 3CHk
64 uracil C4H4N,0, [17]
65  6-hydroxymethyl-3-pyridinol C;HgNO, [21]
66  adenosine C1oH3N504 [22]
67  5-hydroxymethyl-pyrrole-2-carbaldehyde CeH;NO, (1]
68  aconicaramide C1H4N,04 [11]

69  oleracein E C1,H;3NO; [11]

N-( 2'-B-D-glucopyranosyl-5'-hydroxysali-
70 cyl )-4-hydroxy-3-methoxyanthranilic  acid CyHasNOjp [22]

methyl ester

N-( 2'-B-D-glucopyranosyl-5'-hydroxysali-

71 C, Hp3sNO [22]
cyl) 4-hydroxyanthranilic acid methyl ester SR

72 aconicarmiquinamide A Cy1H,5N304 [23]

73 aconicarmiquinamide B C1oH,N;04 (23]

(28, 38, 4R, 8E)-2-[ (2’ R)-2'-hydroxy-
74 lignoceroylamino ] -8 ( E ) -octadecene-1,3,4-  C4HgzNO5 [24]

triol

L3 AR AR AT il A e S, oAt
PV TR, B AT 7 RkiE 1 11 A
B RO, 2 AR E ML IR | I A

Fr5 £ ey 2% ik
75 benzoic acid C,;Hg0, [21]
76  liquiritigenin CysH0y4 [24]
77  isoliquiritigenin Cy5H1,04 [24]
78  liquiritin Cr1Hp09 [24]
79 6" -O-acetylliquiritin CysHygOg [24]
80 (Z)-p-coumaric acid 4-0-B-glucoside CysHg0g [22]
81 (Z)-feruloyl-4-B-glucoside C16Hp009 [22]
82 (E)-feruloyl-4-B-glucoside C16H2009 [22]
83  4-methyl( - )-(R)-hydroxyeucomate CpH1404 [25]
84  4-butyl( - )-(R)-hydroxyeucomate Cy5H,004 [25]
85 ( - )-(R)-hydroxyeucomic acid C1H 1,04 [25]
86 ( -)-(R)-eucomic acid Gy H 06 [25]
87 dimethyl( - )-(R)-eucomate C3H60¢ [25]
88  4-methyl eucomate CpH 406 [25]
39 4-butyl-1-methyl ( + )-(R)-2-0-(4-hydroxy- C7HyOg [25]
3-methoxybenzoyl ) malate

90 1-butyl-4-methyl ( + )-(R)-2-O-(4-hydroxy- C11505 [25]
3-methoxybenzoyl ) malate

ol dimethyl ( + )-( R )-2-0-( 4-hydroxy-3-me- C1aH 1605 [25]
thoxybenzoyl ) malate

0 dimethyl( + )-(R)-2-0-(4-hydroxybenzoyl ) CisH 05 [25]
malate

93 methyl ( + )—%—( 4-hydroxy-3-methoxyphe- €y 14058 [25]
nyl) -3-sulfopropionate

94 isomaltol-glucoside Ci,H60g [22]

95 fuzinoside C5Hyg0435 [26]

96 gracillin CysH7,044 [24]
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FHF0 S 52 A5 0.5 Y 5 5 S i w44 0 2 1
e - 49 R M 004 K R R B — 7 SR
Liu XX 25 JBFF7 20 B35 2 5 AR, oo
103 TR, K 53k A L b T S R O 34 B
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A A SRR A A AR Y o HLSR R R
ZeH 5 2 gk AT PR RIS B2 B IR R Z IR S
SO LA L T, B b kPR TR . et
T4 2@ i PIBK A 5, B0iE p-AKT, i
caspase3 9 P T2 FAZRIR AR . X 28 % LR W
25 W 5 25T 0 T AR P ALO WL 7 VR i 2o B2-
AR/PI3K/AKT 38 # A S 7= ARsim > o shah, 1
L2t B P MR R R
2.2 MRS BT s xR A AR
GE VR 2 SR BN P 2 20 M R 4 FAER o AR T
IR EAT R 3 8T Coo 53K 00 il A= )
B ( - )-(A-b)-14a-benzoyloxy-N-ethyl-3a, 83,133,
15a-tetrahydroxy-la, 6, 163, 18-tetramethoxyaconi-
tane, ( — )-( A-b)-8B, 14a-dibenzoyloxy-N-ethyl-3a,
133, 15a-trihydroxy-la, 6, 163, 18-tetramethoxya-
conitane, ( - )-( A-b )-14a-benzoyloxy-N-ethyl-6c,
15a-dihydroxy-l1a, 88, 163, 18-tetramethoxyaconitane
XF T LG B 77155 5 /9 PC12 50 X HoA R4 7R
10 pM 259 VE FI T 4t Jf s AT 4 40 3% 07 43 0 A
(55.1+4.2)% $#2F+ % (79.8 +5.7)% . (74.7 =
4.6)%F1(75.8 £7.6)% ""*', Dimethyl ( - )-(R)-
eucomate Xof SN R <5 52 Bl 175 5 SK-N-SH fift 22 1 4
R A0 ML 05 A R PR T, 538 A B, T4
JIIE 35T (39. 96 4. 63) % . BAIBRIR g XS 2 i 4%
SRR 5T SK-N-SH i 25 B 240 i e 40 a8 03 2 AT R 47
YER, 52 A H A, mI A 40 B 3% 3 42 T (14. 03 +
4.50)% , linocinnamarin X} 25 HEA &R S SK-N-SH
B2 R AR AL A R, S B L L
¢, RIS BT (11,17 £3.48) % )
TESEIR 7 T, B 5~ 24 5 Sk iR A M i H A
B2 ROFE T, X AT BE 5 M7 R 7 KR A . )
A2 PESE I UE ] 5 Sk B8 BT 5 Sk B T2 Sk L 25 4R
15 3B guiwuline 5545 HAT H0 BRI 4 , (EL DA
FEMER LM/, I R 32 B R . Ho, 253k
TR K 2R 2 N, BRI 45 245 1 0 — 0 1) B SR S P d ke
BRI P 25 YR I, FE P SO, B R B4
Vi i 3 B 24 4 g 38 T insie , 829140 H B
RAF AR o YR Sk BB 1% Sk s ] i 2>
% BRSO, S e SO IR I T ARy



HEFPEEZE 2017 4F 11 H 45 12 3555 11 1] . 2573 -
x5 MFUERSHHRIER
%
et i AEA i
Y BE MRS HE 5 4 + dp/d AR EF 5K 3 K (ph/bl) |, B E N 0.1
J - . FRETRBEEIESE I (= /3) MK BT (/0. RROREH 01
LI EPRPERG B2 ' R Z AR WS 00 i LA ML 1, By 1k Sl PR EE R T LT,
ToAER L S PIBK A5, %06 p-AKT, i caspase3 9 T8 A A7~ A 500
BB 284 XA BRI/ IMR - BAM 1A 5510 19 A17.2 pM;350 100 mg/kg 3 aurk A/ MREE 5
- TS S, A o BRI Il 1 T
_— " A L AT 5 D LA ELR B0 % 10 S S KIS
” ! WA BN , T R R S S 2 AR 2 R B T IR R R A U
B 78 L A K BB A O IERY LVSP | + dp/dt,,, B3I, BARFZ .03 [31]
LR, T AR B B 05 W S [52]
PLIRER 2 PR 55 BB ERRER DG , BA T B 5 O [33)
oS s X Hy O, R0 ) SERATRL A A 5tk oV T, MR - -0 50 ML 9 2 Sk A [3435]
- FHF O Iy 5L 0.5 by PR JITES (AR ek OSP4 I 1Y K 3 (5 T 1 16% -30% )
B 3K L IS (AR e O P R R IR R (38 > 60% ) (o]
VEP N L T4 A e o P PRI R (P AR M 16% -30% ) (o]
e[ SR A HE IS AR O P AR IR KR (38 > 60% ) (o]
FIERLE L RIS (AR e O P R R IR R (P ST 16% -30% ) (9,35
53 [N T4 A e o P PR IR R (P AR T M 16% -30% ) [9.35]
3- L5 5 kR SR OIS AR e O P AR R R (S8 TR 31% 60% ) (9,35
fyF R Py IRVSA X L 3t S JUL AT 453 3 R 08 (o LM S OO M4 30, 418 o A A= A7 e ()
JemR LR X T L 22 S o LA A5 0% B A o MR S0 A 3, B2 e O 2B A7 B ()
( - )-( A-b )-14a-benzoy-
 low-Neethyl3a, 8B, 138, T LT 2 S PCI2 V05 ELA (PR 10 M RSN 177 A 55. 1 4. 2% |-
WEFL |5 etahydrony-la, 60, EAT! FZ79.8 £5.7% e
16, 18-tetramethoxyaconitane
(- )-C A-b )83, lda-
dibenzoyloxy-N-ethyl-3a, W MM IR FH PCL2 BTRAT IR, 10 WM IEHARAE T 55,1 £4.2% £ (o
138, 15a-trihydroxy-la, 6, ' % 74.7 +4. 6%
163, 18-tetramethoxyaconitane
( = )-( A-b )-14a-benzoy-
loxy-N-ethyl-6a, lsu_di_ﬂi%ﬁ})ﬁ XETCHE B IR 5T 06 PC12 5 B AT (R, 10 oM REILAIS Sy T A 551 4.2% ),
hydroxy-la, 88, 168, 18-tet-" T2 75.8 +7. 6%
ramethoxyaconitane
. , ' X U IR S M S SK-N-SH 2 B A1 R 200 B #5205 LA DR 9P PR T, 528 AL B AR, T
dimethyl( - )-(R) -eucomate #fiZ2 {41 HAE ST 39, 96 +4. 63% [25]
B . X/ ey BIRIF 5 SK-N-SH 2 BR 2 At 40 ML 852 405 LA PR 4P VR T, 528 AR LA, mT At
Py 2 2 i Y QNS 42T 14, 03 +4. 50% (25
S - XA AL 5 SK-N-SH AR R ML U3 SLA BRI, 555 P LI TR )
) - ARG S 4T 11,17 £3.48%
1535 HUR SN R B ST B R BURAE (36
E =BT HUH AT XSRS 00 K SRR ISR JPh K 5 - 1T 020 SRR VU, B e S g R e ) (3738
PR R A5 B AR RS, SN S TR o ], 2R B 2 A RO A T (7]
o \ SR HIBEH, O ARG T R 2 LA K 80% RTERE DB o)
FRBLH i YERHFIAE K 50%  RAEVERRITIFAERT ALK 60%
guiwuline S TE/NEURR 1A B AR VR, H EDsoff N 15 mg/kg [40]
-~ N . REARE 7 L /)N BUR) B2 S S 3 410 i P A A 80 /N B ML DR ik, AT 588 MG S0y
RIERGE Lk R Gy (A ARSI 12
P e o) D-glan] s ITERER) RS9 DT A R ARAR AT
3 SR 2 PR 1 4k j e CEARE: (] - A 1] A PR A
BRI 33 i R ?ﬁgﬁg‘;iﬂg&kﬁﬁaﬁ’ﬁn/\,ﬁﬁﬁﬁi LB D S50 NI A S R R ()
aconitan A ki SR I B I 4 e S 50 /N BT W B4 5 T e s P B R s i o [4S)
aconitan B 55 i XoF L RG4S S o LA/ R B S R LA P [44]
aconitan C ¥ 1fn e T R U A K v I /DN B P S A AR [44]
aconitan D ki Ko T B 7R U 4 e S 14 85 LA /) BRSPS AR LA [44]
- N I Staphylococcus aureus , Macrococcus caseolyticus , Klebsiella Pneumonia , Streptococcus
Hl oleracein £ U preumoniac ( MIC fE43- 5134 50 200200 200 pe/mL). [11]
. L AR/ Bt 81 DX 1T AR A0 A 7o 18 5 IX 1 BDNF K7, BT R i, B R rm
FPS-1[ a-(1—6) -D-glucan ] H{#IHl VA I 2 T TT K520 BELI [46]
20 PEHE L BEABRRERL G - L IR 2RI HE £ IR ARG ) B [47]
SR > CIEREIL BUEAEH T8 3t S 4 m b Z B IR AR R i [47]
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e} I HLRREL E =P U
PERT ARG ZRARR/NR LDso Mk i 1.8 meg/kg, & FYEST 0. 27 me/kg, JE T 41 0. 38 mg/ke, IR 0. 12 mg/kg (48]
OMEREYE AR 0 LR A T 7 A O JTUAE 35 45 R SR L 3 JUL i 3l e el 7 B [49-50]
PR AR BN B i 2 o 4 Hiads ) (s1]
THAL R G RN R S5 Cajal A0AETE M, MR AIIIB S (51]
AL AR B AL ST AN B, AR T L 12 4 0A (USSR T 5 0 SO S0 0 | 3 PR AN B8 50 % 22 4300 X ey (5254
A 1EH
ERRTEYE XS E R A IR BRI TR, R MG S LI B [55]
JENEREME 5 R R A T [56]
L1 7 = A A=l v 1 R T W B W = AN = AT N € v S (5758]
WOk At AEAZERNNR LDsos M HEH 5. 8 mg/keg, KT 1. 19 mg/ke, JEEIHT 1. 1 mg/kg, #lkIT:4T 0. 47 mg/kg (48]
OMEREYE O WU SR BRI , 4 A2 4 AT [59]
MM B2 ILA [60]
BEEE  THE/NEDIR S RN E KT (s8]
B Al ARSZEEN/NR LDso s 1.8 me/kg, BFUHT 0. 204 mg/kg, JEEEST 0. 213 mg/kg, #HIKIESS 0. 10 mg/kg (48]
DEREYE a5 K R R SR LR B i, S SO AR [s0]
BiEEE  THIENEIR S RN E KT (s8]
LG ORI SR O U AN AR (28]

AR AT ATk B R 2 A 5 R 22 R B G R S it
SN RCR ) . Guiwuline 76/ BUBLEI |- ELA7 B
E%ﬁﬁﬁﬂzﬁﬁ ,/E\: EDsoﬁ%] 15 mg/kgm] °
2.3 WRRERGAUH R 2 B xEO m
B RGEAMZ RGN 2550 B BT Rr T 227
] (BRI Z A1, A i 2= B -8 B HoAth
ZRE R, WK S8 R G0 RE IR R T B R QI S A
M

1997 4, ot Y B 5 15 3k B X 1E /N LRI
i o A AT 5007 B R AL /N UM Jis 5 s 4 e T4 3
FPEOL T R la PrRRIEM SR, R L 5
SR REHE =5 1E /I BRI J5i ) 6328 410 1) BT RS 76 /)
B M Ta PUR AR, TGS M 3% S HiIRAE ST, 12
PEBE R A S o BEAR , MBREF H 43 B A5 21 (1 7K I
PR Z2 b8 FPS-1, nT B g e ) S ERE A FI
JIg 22 A /0 BB AR E2L 4 M 18 5, -4 208 9 4
FEAE B, B R R

S H AR 2 Hikino H'™ 25 % B i Al
A 118 FF P B T 38/ D R o 2 3 R T B
T R B G A B DA P AR B BT S Sk ik L
ORI TEE , X RR 1R PR 2 B & D b, O HL
BT ST T LA o Al 0 2 B [ s AR AL S 2R
PR A8 Konno G258 MFHT- 43 85 HE I B T 22
B# aconitans A B C D it B i R AR 1E # /)N B AT, I
BEAEL/IN BRI M5 7K SF-, FL b aconitan A S5 I
TR 20 M J 15 22K DA B W SRR AR Al b
-6 - % T Tt 0 -6 -8 T2 0 S g 1 9% e, T A2 )
AR SR TS
2.4 HAMER BT B E 4y B AR R Y

oleracein E F& Bl — & BPLHAE " o M T2 8
FPS-1 A 38 i /N B EA bR [ DX 00 37 A 40 i 42 v v
IX.[¥) BDNF 7K, HATHIARVE R, HaxX R AR 4
TR LA F T e K252a BELIST . 25 1% 25 6 A1 50
PR BT AA T 500 2 e s B

3 MIFHERSHEERR

b=~ F B R 50 A P — LB R S B Y
B PEY T, RS R A G R A P R PR A
Ut , B R 4 o L Rl T 9% 22 48 v T UG 5L A= )
BB A3, 2 EEALHE 2 S B UK Sk B BT 3k Bk (L
#6),

H R R MEGE 55 2 19 0 2 3k e, HLFE Ik 24k
T2 258 O IERL L . HrpiEse
BRI RO B 3% 253k B8 FH 10 LA i
30 s 5 30 min, [ A RIS K, 4RI, BARAR )N,
201 M I ) B84 K, G RS 2, 0 B P Na ™ Al Ca®
ErE T, KT Mg® T R E AL, Na -
K" -ATP [ J1 47 B B, RS0 0L ol 52
I A A Rl S 800 # KRR . B, 53k
B 6O JIL A L83 475 PR BIL A A = % Sk Rl . AL 40
Mo I Na®-K*-ATP {5 M, S 2 A Na* ¥ &
HEE AN KW FRAG, 400 Na* -Ca®" 28 b i 3 5%
ANMIPY Ca®* 37, Ca® " 18 5 AT S SR W 4 BT | i
FEIHFER N, S EOCE A B, & A d s,
il A DS (R AN I B PR A R o Aot Ak, R
JFad SR Ak MDA (388 fin A 0y B AS E 1 18 31 O
SECAN AR A A0 A , AR S T RE
B S HEE L, UK Sk BT Sk B
BRI A DR, 2R L 30 ~
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120 mmol/L Yk &% 3k B4 RE 5 | k2 5 35 1) O JE 74
B9 LDH (FLER M U8 ) I 1 3R 1 T O UL
I AR A I 440 L 7 40 B AR T4 i
XL Sk BT 58 B, HiAE 3 x 10 7° mol/L ¥ JE T
AT ol R UL Sk LB B A s B AT R S 2 =
PR WA e A 1 Sl VR v L, 4 46 30 1 v o
WP A s, B R R . £
25055 T 1 wmol/L i, b LZH S B ™ A 4, %
B U LA LS 5 i

B O EFEPE AT, 12 Sk Bd X o 25 2R G RS AL
G P e REE . R ORI B T 2 TC 40 A AE 2% 1%
Sk B T A 30 s 4RI g B S REA 20 min
OH LA TE T , 2 400 PAY £ B ek 2 SR RV T
Yo 0 SRR , SR B 3K, 4 ORI e T
W, ZLTEREA LS TR Iz BT A ok L P 9y 8 35 8
3y SRR P 20 20 5 TR EE R B LA T R S0 I R
HURIAR L, SE AL 0] Na *-K " -ATP BEEE, 5| E 2404
(B WE % WA s/ L IR VAU de o Bt
Ca” AR, e 5040 M T 75 F1 5 B 450003 LA B AR
S 2356 TR R A AE | MTIT 75 B 1k 1 3 R 4%
Pk 2GR

/N Cajal 40556 % B, 0. 1% 1% 3k il A
JEIZHHE 30 min , 2 fd [7) 3% 15 5 42 7 22, 180 min i
WLEE A B 58 B 40 i, 40 P MDA & & 8% 7,
Na® K" Ca®" W75 AR, Na* -K " -ATP Fi i 1k
SR, B H B EEEACY . BA R E
B, 25 A 1 Sk A LA S B 2 B R, AT AR
B AL S 200 4 B, AR 00K X 7L R 43 114 0 8 1
FIP Ml S % 107 ng/mL L b 9 53 3k B v 9 7T 400
] B 2R M 8 B S 2 2 Y e
TEIIERE [ 3 TS % 012 Sk oo B K B 56
L 2 Yt A 400 ) 089 B B SR AR ) A,
HEBEREPE T RE -5 U A 2 | B 2% L B
W M R A R RR A

AL, 3R R IGA — B . KR AR
BB SRR ARBITE F W, 1 Sk 28 17 & A IR R A
H M IRIATEE , SR SO 28 O R4
RE W, S ARFE PR E N 11 peg/mL 3k
75 1.46 mg/kg ¥ ¥ R b 2 B0 AT E &% B I 7
PEPST . Sun Bo 12 FARIIZL A 0007 1, 45 T K LR
FAE 5 S B2 Sk B Y Sk B, 207 1 P AR 3
AR, 45 R R B INME IRETEZG 25 24 h IR BN B
T AR KB AR . 153k B 0 5 LT
1 BRI Sk BRI K, GC/TOF-MS 437 (73

R 5 B EEPERL AR AT BEAS R
4 MFES-IRTHNENTNESSHT

UL b S5 F 43 A il A, B wiR i i 2
A A YIRS, H AR R A ek 22 i B,

R TC TR 2 A5 W Bl K VS 1 B A 22 41 T Dk A i

P AHANHERZ I, B DL S Sk R 5 Sk i B
K RFN BN, E—E K T HRAB R
BRI YE , HX S o3 2 8], ik 2 BE A 25 B AR | A
7= B R R A Ak
4.1 FEg R DTS5 R DR
TR Y ELAA B A 5O T, g 3 5 R LS A0
JUE O i+ RO LA ) H R B -8 &R L (H
IR R S5 25 00 LI 4 T i A2 o0 B o 2t ik
DR B, KB - R R
TR S RIE T, AT DL B Sk 08 B A B B ARG
SRS, AT A B RO IR, TR gAY
ORI S BRlXoF o0 ) 30 v 00 A O A ) e £ -
AR 50 wmol/ L, T 3% 1Y 2% SR B0 R BCy
JULZ HE PR A | JBE TS L L& 4 s 5 3 o o
PECY AN, 1 Sk 2R e AN, B 2 B —
T ) B R 2B (LR A 285 U n , sk s s
I R I VPR R G A FH 24 St 38 i Jin
S, ZTA I R R AR AR

[RIRE , IR Sk 1 K BT % Sk mal 7E /D BT IR 45 24
5.8.1.8 mg/kg B B R0 T (H ) B AR &
0. 0063 mg/kg AJ /b2 BRAMAE UCER, 385 29 S L
TR IA], B0 B A R T T Sk R
0. 16 mg/kg 7| & T i 0] Pl 1 S5 T 09 K B2
PR e, e B0 B B AR Y L L R,
FHZ 7] 5 2 f 2 SRR AL B s 22—
4.2 JEdIGEMEE-SEL B RERRED
245, DA AR S LM ) T vk o AR AL M il i S Ak
b BRI B RS R TAR KR, A HE
Hl S aA TR A o BRI R 22 1 A ] i
AN IE 2% 2% 8, ARSI
RI: ARRE T AE B A e BRI
Y e e 2 1 Y e s 5 e 1
) 1 I 2R A R UL 2 A P O Sk L =k
BRFNIR 2 i) 7 JE 38 AR FEEE R REAR (LR 7))
PRI M ] LAGE 2 B P 0 0 1 S i S i U AR
BEEAL
4.3 [EMAGEME-EL ARRBENK R B
M A A B 3 AR UK, LAk 2E 8 5 fi A
Yr2E P S R HR B BC A 09 25 2 S0 Bl 2 N T
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0750 1 B e AT 32 07 B RO ) 08 B
BT LAY T B R AL ) B B MR YT B0
e T M AR RNZE 43, 48 71 IO AT 35 Rk
S LR B R T 2T B R
O R A AR
AT TS5 T RE LR R 20 JOURS 20 25 W s 14 75
AR AR TR e AL, A TR YRS R B
WIRRTE MR . BRI LR BT .
R7 FREEHR S EYE . AR W

URNEEEEMRNESE

2kt EE%W Eifii%ﬂﬁ — XXEEHEE}M@Z(%) _

(%) FE(%) Sk =P VPR
HEHHF 0.805 0.215  3.820x10-2 12.040 x10 -2 1.560 x10 -2
LT 0.543 0.143  2.390x10°2  7.650 x10~2 0.901 x10 -2
TIRHE 0.167 0.069  0.104x1072  0.037 x10~2 0.284 x 102
HER 0,138 0.041  0.104x10-2  0.069 x10-2 0.190 x 10 -2
HEF T 0.234 0.072  0.0945x10-2 0.728 x10 -2 0
A 0.215 0.077  0.115x1072  0.831 x10°2 0.095 x10 2
KR 0.150 0.041  0.0936x10-2 0.586 x 10 ~2 0
T 0.244 0.096  2.600x10°2  4.370 x10°2 1.210 x10 -2
i 0.173 0.019  0.113x1072  0.566 x10~2 0.380 x 10 2

BiF - BC A2, A A P R i 2 A 0y i 1 7
HH JRE R TR T A ek I 5 4 0 D L R
8 X TF0 S s sh My Y B 22 iU RE P ik
SR IGAT PR TR R . RS BC R b 7 ), I
A Wyt 5 S DA R A2 A, e oA 75 o) 3 Ff
RSP B AR Wy 8t B2 2 ~ 6 b B (R AT TR i 2
AR R R B A H R RS AR e
L Th T B A XU B A e
RIS o NS B3 24 0 BE F 0 P IR 006 Y ikl A=
i 14 75 2 P S R I P T A ) e o
BItE P, i RAE Y e e e] AR PR o
FEARR, 1 H A B8 o 1 e 27 - AR O A
4.4 EAIFESVERNT-BEL TR
H BEORE AR AR R AT H A0S B
A B R 0 A PR A e i 2R A el A
XUBE TS A B I AE R 0 ~ 6 h N SETH R A
FEAR RS A M7 B AR W E B 2 b s i
R, SRR A B A S A DA 1 h 3k 3 e g 0
H.3 RO (IR AR Pyt 35 S AE BT 2 h IR F)
R T 5 Sk B RS Sl R Y AE AT 2 h 1 h
et 3 B B, BT S R R AT L PR, R B ]
Xk Wi AR A A SRR

T H At — TR A < B A B I 8] 25 2y
R MBEREALH = N R Z MAFEH VI K AR, 2
PR R 2T B R B U B A sot EE
L EPENOTTE P . ITH 4D T AR5 R

B WA K I (15 min .30 min.1 h.2 h.3 h 4 h.6
b)) SRR A& S 1AL B R SIE AT B RE I 3l ) A
IR SRR PE A2 BER] . 45 /R 1~ 15 min ~
4 h 7K BTN A5 Rl B 2 A B A ) S PR
TERTA 6 h inf, BEPERRAY TS DL N DR B 1 B8 1Y
ZGIRAE R, REAE KRR /N U IR, A4 DK IR 3
iR /I B4R Sz 7 390 P s ) R 92 AR U B8, B ARG
i E SUES G RER  E INERSRTHED g R
i, o AL REE SIE A B R E /D Bl A A o A T o A
T, SR B R /N BT DK I TR 25 . FE 37T 98 B A
H, &I 1S min F1 30 min 7K FURAE S5, {HL [R) i
MR R A, ok RIAET SR R
R/ o N [ B T Si0] 7 R A MY (S D
OEREPER LSS, KM 252 8 h, 10 h, 12 h
BAMRMEENUIER, HLOMEEME R FAt.
BT ANE R RO T R R R R e
HETBL,
4.5 AT MR- 25T R 25 )
VE Y 5 55 FIF L I 18] A, 36 2352 Wi 25 W06 T T
M ze et R, REERIKZ 25 0.6 ng/ke
55 3B B SR U Sk BB, DR BRAAR P AN S AG: N
BT SRR BT Sk B TR S Sk R, E K S i YV
L ARG F 1A P P S D R T T Sk T
AR F IR % 3K T, 5 S S i 2 =k ik , 26
FEMEAR I A U 2L A= Wy e 1A A AT RI A R F
AR P B TR A 0 B I P T A i, I LU 7 A
P ETEAAR PN 8T 538 L A 7 2 A Y % 3
8 FH IR 2 Sk Dl 2% P B K 1% K il | 2 Sk Dt
B KRR 2. 6-7. 5 A%, BV PR BROR Y Sk S
PEWI A LA BR A R T A TR
TER BUFROREAR A A T, 2 Sk w2 R 6% 3K Ji
25 3 SR AR 3 A 2 A S R X
3 i A= WA BT A A8 B R A A 1ELE Sk
A7 K IdR /N A, A2 P AT B AT 5
M) B A= P e A et A o 9, 7 e ] DA R H Al
W E K, Tt — ML SR iR 25, 553k 500
pe/kg B2k AR Y& S, R 5 3k ) Cmax
AUCO—t F1 AUCO— oo I /0 1.5 %5, H T HLHI BT 5T
RIL, a% GRS K Bk 2 e PR AL BHE £ 3k
e B
5 #5iE
(iSRRI ETE PN NP SSYN (P
TEFIITSE AR, TEid 2519 100 A [0), AR B 5~ IT
J& T IRARIBIESE, LLHE T H AL 1 T 2b , Wi HA
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o FIECRE AR A e B (R BLAE &K, 15 9K AT 1M 1
Mo AR AT 5 T AR R U T AR KR
J& , 2 A} (the lateral roots of Aconitum carmichae-
lii) ARG 90 LAY (A ENS) AHRE 3L
PRI RETEAR b T BT IR VAR I, KL S8 Y
Bt 57K ORI A0 s KRR WS 4R vh T A ke
X HoAth 73 TR ABIE ST 5 RS 31X Bt A2 )
BT ST 22 45 b T il AR e 2, X H A A= e )
WFFERD 5 J5 BER T PR 8 25800 58 F B BEBF A
FEo PRI, B BE-RE T A BT AT 9K 18 55 8, X
A RERT SRR A e — Py 2 LR AR A B 2 A R AN
DL TEIA SIS 5T R ATEEG 0ri Jr NE 4R
PR B AL FIHIE S — 1 C R o

T RE 5 R0 B A TERY , U AR P AL 2
RFEP 2 rh B AR R T G 1, 24—, [A]
— o> JEATEARR T, A BE A 58 A F 1A
V12230000, AL ] RE 1] A ] ) B0 72, S I A
Feft o SXANAIR 25 T LU B IR Ab 2 R
A LUEFE R R AR R R R AR R
MITERR ABH RS, X 5P EANESEEZ
SEEW) G B RERT AssAC , d AT DL S B0 IE B
P DR BURACR , X s gt B, #5
RGN RERATIT T 1 B~ B il 1) 5 — ol 74
F A AU At A R R 2584 T —Fh 0 2 (H 2 AT
SRAT R B 1) it A i 57 T, AR J— A AR 58
B TR AL 2
(1R MG. BB 5 e 1o Jost A0 S8 25— B 2 3 A0 10 48 3

FRALE BT (=) [T ] 525 3 5 IE PR, 2014,30 (4) :131-
134.

(213655 B O EsEE LTI AT ZE [ D ] B - nUAS Hh B 2l K2,
2012.
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