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Study on content of alkaloid and cardiac toxicity before and after preparation of
Aconitum vilmorinianum

LI Sui-Yu, LIU Xiao-yun, TANG Chun-ping, CHEN Yan-fen, WANG Li-ping, WEN Yu-ying, LIN Xiao-zhong,
YANG Chao-yan, SHEN Zhi-bin
School of Traditional Chinese Medicine, Guangdong Pharmaceutical University, Guangzhou 510006, China

Abstract: Objective To investigate the content changes of two alkaloid before and after the processing of Aconitum vilmorinianum
and its effect on cardiotoxicity. Methods The UPLC method was used to determine the content of yunaconitine and
8-acetylacetonarine before and after the processing of 4. vilmorinianum. The half lethal dose (LDso) of A. vilmorinianum to rats was
determined by Bliss method. Rats were ig administrated A. vilmoriniauum and its processed products for 14 d. The chages of II lead
electrocardiogram of anesthetized rats and myocardial morphology were observed, and the serum levels of lactate kinase (CK) and
lactate dehydrogenase (LDH) were detected. Results The content of yunaconitine before and after the preparation of A.
vilmorinianum was 263.96 pg/g and not detected respectively. The content of 8-acetylacetonarine was not detected and 568.47 pg/g
respectively. The LDso of the raw product was crude drug 4.2 g/kg, and the maximum dose of the processed product was crude drug
18.0 g/kg; In the anesthetized rats of the raw group, ventricular premature beats, ventricular bipolar law, and ventricular fibrillation
occurred successively. The processed product group showed bradycardia in the early stage and returned to normal in 60 min; Compared
with the blank group, the LDH and CK levels in the raw group were significantly increased (P < 0.05), and only the LDH level was
significantly increased in the processed product group (P < 0.05); The gap between myocardial fibers in the raw group was significantly
enlarged, and the infiltration of inflammatory cells was obvious. The myocardial fibers of the product group are arranged neatly, and
individual inflammatory cells infiltrated in the interstitial. Conclusion At the given dose, 4. vilmorinianum has greater cardiotoxicity,
and the toxicity of A. vilmorinianum is obviously reduced after processing.
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WY Aconitum vilmorinianum Kom. NTE
£} (Ranunculaceae) 33LJ& aconitum Kom. 24
TR, NPREL ., BB KRELL R,
EHG LSS, RS T R EAdeEs. PU)Ie
HAI ST M PRI, LR SRR, PRI, B R
FETE MR A h A%, PR £ TRy B T8t
MIBRTTIE FRRAER3, HErc U 2005
FERRC = B R 2 bR vE ) o 5 Sk s rp 2 b 5 M e,
Mz, EEERT O, P4 7E %
B, AIECKBLLERER, RZEMEE AN,
o, Sk R 2R 0 XU A 1 Sk A 22 K
i BSCEE I /N B B R 2 1 S ), HE K2
SRR AM AR, B B RN KRR
B TR RN, S, MR K AR 8-
Sy 7NN T LIRS e ) = e O P SN ENER 7
8- CTE S B m I AR DSk E, 1T R
Sl e AR CE R, AR DA IS SRR -
A T8 A B R A S ) AR AR K
CNFFEIE IR BT FT, AR O M i S e O R
(RIFZM, R O s PR FH 24 1) 22 A PSR I S I
1 #8
1.1 AR5

WELY, T RFEELRINE TR, 2T R
K o 2 2 B 0 e AT Bl B S e N B ER L
JEHEYIE Y Aconitum vilmorinianum Kom. BT
HEPR, #t5 20160705, 20160802 20160804; il
WG, JBHITEN (o E O SR )
(1986 4F) HR 5 B 15 “ R 28K "%, #1'5 20160902
20160910 20160922 (43 7 X 87 i A= i ik 5
20160705 20160802, 20160804 ); JE 1 il %f I
(i %0 98.96%, it5 MUST-17102101). 8-%
B 5 mE T MR (BT E B 99.21%, #it S
MUST-17112802), 40y 5 s #l 2 B =R A
AR oG ARG, HAb k2535 R 0 Hral
1.2 )

SPF 220 5517137 SD KRR 100 H, BERESF,
H#g (70~90 d), f&JiiE (200£20) g, HI7HRAE
= 2SI A ek, SIVERTIE S SCXK ()
2013-0002, JiEAMIEG S 44007200049984
1.3 &5

BL-420 ‘W55 RELTL R G, AR ZS BRI
HRRAT; Waters ACQUITYUPLCH-Class i# &i4k
WA TS (&% QSM PUTTi I E A4S . SM-FTN

FEAEFEAS . PDA ZHCE FESIETIN 28 & Empower3
TAEw:, 3£ Waters %] ); XBridgeTMBEHC s
# (100 mm X 4.6 mm, 2.5 um), 3 Waters A #];
BA310 AW R fist, EI 13w Bl T2 /46
FRAHE] .

2 FEEHR

21 BEELSYRREHIRFPESEI 8-KXIEE
SEEElE

2.1 PR EERIIH S o O SRR 8-2%
LR S B B S R, R ERRE, I ) R
HIREN 0218 8 mg/mL FVE L B0 HE i A R 5
EIREN 0.263 2 mg/mL (1) 8- ZE I o0t B A
HEaST/

2.1.2 ARSI A R AR B I A
WHREMAR (F 350 % 2.0g, A 3 mL 2K
T, KA 50 mL FAE-FEE (11D B
T, 35 CHEEAHEEL 30 min, JEIT, K EHUE
W 25 mL, 35 CHERET . REH PR ER S
10 mL, 0.22 pm fALIERE R, BXEEM, EPFRPL,
2.1.3 B AN XBridgeTMBEH Cis £
(100 mmX4.6 mm, 2.5 pm), VLI N ZNE-40
mmol/L #§fR — &4 [#ERZ 1M pH (3.0£0.1)] U9,
BEEVEML: 0~5min, 15%~26%Z&: 5~7 min,
26%~35%Z.Ji§; 7~10 min, 35%Z.JE; 10~12 min,
35%~75%E; 12~15min, 75%~15%Z 1Y,
FEEN 35 °Cs ARRBUAEN 0.6 mL/min, HEFEEA
10 uL, FigEEK A 260 nm.

2.1.4 KEIUPREEE 43RS % R B S HR 8-2%
TV S B et HE T S AT R M R S, T
“2.1.37 TUN A% FAFERE, 75 SIN=3 %M T,
DA S, B AN 8- LT VL % sl 1) JO 3 P52 93 19
0.218 8+ 0.526 4 pg/mL, FHVEZHHA 8-2 ZEH
BB AR IBR 43 70°4 0.218 8+ 0.526 4 ug/mL.
215 LMERREE Rk RGE S A 8-
2 CRTE L O IR PV 24 4. 64 8. 10 pL,
fE “2.1.37 TUR R SR bie, e g, DA
TR AME AR (YD, St B Sl VAR A B
AR (X0, eilbrEliZe, HREDSHA 8-%4
P L S i ) [0 U 5 A2 93 7 R Y =233 765 X—41 521
(2=0.9999), Y=517224 X—4650.1 (2=0.9999).
216 MHEEEE HHWHEEL (H#5
20160705) Al — LM E W . W R Y (IS
20160902) [F— 4l iidil, £ “2.1.37 UMl
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FAFBEBLIHFE 6 IR, A IE SR 8-2 LEE S
BRI T AR RSD 20514 0.20%F1 0.45%, BI85
B R

217 HEEMFEL SHFEERNEERED (itS
20160705) AT E L (HL5 20160902) % 2.0 g,
VAT 6 B RESN, i “2.1.27 TR 7k R
W, R “2.1.37 TR Bk 2R RE I e, 45 5R R
L AT 8-2 LR L B ) 5 &2 40 2] RSD 4390 A
1.35%41 0.83%, FTEEZVEREF.

218 FEMEE SHAMEERIGERY (5
20160705) AT E L (HL5 20160902) % 2.0 g,
i “2.1.27 WUR AR &R mIE T, AR “2.1.37
TR BG4 29 F 0. 24 4. 6. 8. 12, 24 hilk
P, EFEORER 10 pL, DAMEMEIARTTSE, W15 S0
A 8- O WEE ST A RSD 40 N 0.51%A1
0.30%, FKHIFEMLE 24 h NEE.

2.1.9 JIAEEIRERE R EERIGEERED (S

20160705) Al 35 55 (k5 20160902) %2 1.0 g,
SAPEAT 6 I FE A, B S A AR B IV S B
XTHE N 262.56 pg, HlEF AL PAEE IO 8-
CIRE S I 460.6 ng, I “2.1.27 TR 57k
F AR AT, TR “2.1.37 TR (i A e TE
AT 8- LW S R AR, TR, 25
TR HA 8-2 LI A BT RA IAE RICR 4351
N 99.26%H1 97.39%, RSD 43414 2.32%F1 3.49%.
2.1.10  FEARINGEZE R F3 ARG 5 PR B B )
WL KK 2.0 g, 1% “2.1.27 Wi F ik &4k
WA, TE “2.1.37 TUN GG A RERE, 2 B E
3 bk R o o P VEL S BT 8- LTV Y
B, ISR LR 1, e g R WA 1. UPLC v
B o (L S T B 2 BT SAME D 263.96 nglgs
8-2 CMEE S AR TAS IR i) B B b 8- Tk
VLS ) o B BT 3ME N 568.47 ng/g, L HRAK
FREDIBR -

. i o £ T
— fﬂTW 8- LWL BRI, il il
|
\
|
/\ \
| 8
e - I B Y
J
h | ﬁ%ﬂ |
| | |
\ I ﬁ, Ll ﬂ 8- 2B 5
! ,L I i 1 | AWMLY A /\ N f\
PN o e ) e AV N R Y A WY W A Y B W
0 2 4 6 8 10 12 14 2 4 6 8 10 12 14
t/min t/min
1 RELSYmRMEH mE UPLC
Fig1 UPLC of A. vilmorinianum and its preparation
R1 AESPAESHEFIAESH 8-XZEASHMELSR (n=06)
Table 1 Determination of yunnaconitine and 8-deacetylyunaconitine in raw products (n = 6)
B i #its BES /(g g™) FE i It 8- LME S/ (ngg ™)
HE L 20160705 237.58 P 20160902 550.53
20160802 250.76 20160910 574.25
20160804 303.55 20160922 580.65

2.2 GtEFAME

B 8 x 5 %on, KA SPSS
21.0 BT HR R T7 2 0o
23 EESMHERESHGIE

73 TS R 5 R 5 R ok R (G 357020 g,

BN 20 mL 0.5%CMC-Na V& fi#, % H.

24 2MHMIIE

241 2HEFHWETRE  BEEE 12h KR, R
BRI N 3 A, AN IR, B 4R | o
FOH, R 3R, MEMEH . Z9244% 10 mL/kg
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ig 2525 1 Ik, WA ig SRR AP ER K. 4K
RAE T AR LR L 25 IR B, 20 Tl R B i e /N4
FbE (Dm) K/ aiEE (Dn) FUA R )50 &
HIAIFE (o) [Ho =B mNE LT ER K 25k
ig Zi)a, KRAILIET:, WHHT 5K 52 &
(MTD) B Kes 25w,
242 2AMEFEEELLR ORKAARNE: W
R EE K, R )RR, TR E K
SR BEIL & (LDso) Al MTD, Hit {7 Kea2h
BIE. BOKR 12 R, MR, 7E B0 A
EWEAHFEEHE. B T ig A THITHES
(HEZ5 24 g/kg) 1K, CFKBAGHIRAS LKL FE
RIAED . @PHEBBLENE: BRI L REK,
WHLL ) Dn Al Dm 73342 2.2 g/kg F 7.64
glkgo UK 50 K, de ki s MM RIBENL >4,
10 Ko kiEmitiess R, HEE i o fin 1.
0.74 53 7 5 AL (42 2.30. 3.10, 4.20. 5.68-.
7.64 g/kg), %I ig 4hYj, WEK BRI
SR, Girh KRERIET-Z, KH Bliss ¥1HH LDso LA
J LDso B 95% AT {5 PR -
243 DTSR 4258 minJ5, HlHEE
L KRB IAFFRE G = PR, 2
AR, 3 S KRG A& T IR
BLBFET AE DL, KA ZiRIE N2 24.0 g/kg.
Y5245 3 min J5, B SH KRG H A
FEEMHIT. BI5E. BaIATHLEIR; 445 7 min
Ja MG AP . e, dhiE, EEET. HELD
74245230, 3.10. 420, 5.68. 7.64 g/kg FAHIA R
FET- B 5159 04 3. 5. 8. 9, it Bliss it E

B9 ) LDso N2 4.20 g/kg, F LDso [ 95%A1 15
R NAE 24 3.51~5.09 g/kg.
2.5 RESEHEIRIEX AR OIS MR
2.5.1  FELEMHIETE R RO BB BUK
B 36 A, MERERE, R ERPL N 3 4. XTI
M. FELY (4245021 gkg) AR IS4 (4
74§ 0.21 ghkg), AR A 1/20 LDso, ZHZ51E
BN 10 mL/kg, &40 12 Ko KRR ig v 11k,
B Z14 d, RIRGZ5 1 h ), ip 10%/KE &
(3 mL/kg) #BEATRRIE, Boordhls, s E e,
HRAEMGE S RERS, ERHEIEENSA L, 7
[ AR PR, & R, 1l RS H KR
ANTAIR ] A (154 304 45. 60 min) 1T SHGOHIA,
R PP T QT IS, PR AL QRS [AHAN
OERBAIEHI, QT Mz LZm, Ktk
I 75 B A ORI IE A QTe (A1, 1E£## H Bazett 22
 QTc=QT/RR" K IE QT A3, RR JhruEAL 0>
RAY, MR 60 B LLLRIGE],

BRI ESN 14 d, WSS ALRRE AR 154
30, 45. 60 min IT SHEOH AR, S5XT ML,
TE S P IR R E S (P<0.05), T JHIREER
PR (P<<0.05), QRS P [H]7E 30 min F1 45 min
BEREK (P<0.05), QTc AR ZW /N (P<0.05),
OFRPERE (P<0.01); HITE LA S IR
HHEZER (P>0.05); SHlEESAMIL, mE
P IR R ZETHE (P<0.05), T JR0EE EE K
(P<<0.05), QRS ¥} [AIFE 30 min F1 45 min .35 &
£ (P<0.05), QTc [MHAEZE /N (P<0.05), LF
B S (P<<0.01). 453 W 2~5,

2 BEKXFE 15min LEBEE (X L5, n=10)
Table 2 ECG (15 min) of three groups of rats (X £s, n =10)

415 PWIRE/mV  THEE/mYV QRS [(#/ms PRIEH/mMs QT [I#/ms 0LF/(Xmin')  QTC |i] #i/ms
Xt 0.06510.016  0.145+£0.026  14.792+1.549 46.637% 6.106 63.051£6.736 437.11+21.75 166.96+7.26
WEL  0.09610.025"% 0.092+£0.056% 16.131+£3.274 49.881+10.146 66.271+£8.670 343.62+£31.49™#  158.06+5.14"#
L 0.08310.031  0.141+£0.046  14.719+2.361 49.408+ 3.715 64.280+3.135 419.25+35.05 169.93+3.93

XA "P<0.05 "P<0.01; SHIEFESHLE: *P<0.05 #P<0.01, T

*P<0.05 "P<0.01 vs control group; *P<0.05 #P<0.01 vs A. vilmorinianum preparation group, same as below

&3 BEKXRE 30 min DEE (X 5, 1=10)
Table 3 ECG (30 min) of three groups of rats (X *s, n =10)

A PWIEE/MV  THIEE/mYV QRS IEM/ms  PRIEMI/Mms QT MMl/ms  OF/(XKmin™)  QTC Iall/ms
X 0.064£0.017  0.14540.026  14.331£1.953  50.60415.962 61.6286.449 443.50+26.40 170.78 +6.16
FHELY  0.09720.036™ 0.092+0.055" 17.347+1.559"# 52.143+4.383 67.021+6.713° 325.89428.08"# 159.14+4.95#
I 0.06720.019  0.141+0.046  15.467£1.180  51.200+4.530 62.3561:2.300 433.75£37.67 167.8443.40
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F4 ZEKR 45 min LEE (X 5, n=10)
Table 4 ECG (45 min) of three groups of rats (X £s, n =10)

A5 PIEE/mV  TIHIEE/MmMV QRS [A]#/ms

PR [A] #fi/ms

QT [i#i/ms  LF/(Rmin™") QTC [A]H/ms

X i 0.065+0.017 0.151+0.028  15.285+1.904

HEL

49.667+5.206 62.981+5.824
0.10440.035™# 0.105+£0.053™ 17.9294+2.281"* 51.917+£2.244 68.958+6.519"% 319.334+21.04™* 156.19£6.78"%

435.90+34.61 170.03+3.50

HFEEY  0.054+0.029 0.127£0.051  15.644%1.719 52.44242.849 61.20513.949 44529422.49 167.06+7.77
&5 HBLEKXR 60 min /LEE (X s, n=10)
Table 5 ECG (60 min) of three groups of rats (X *s, n = 10)
15 PUIERE /MY  TWHIRE/MmMV QRS [M#/ms PR IAHI/Ms QT HIMI/ms  LF/Rmin')  QTC [AI}/ms
papit 0.06440.02 0.131%£0.024 16.04941.705 49.276+£9.525 63.9094+3.207 431.63+£34.29 172.8143.09
HEL 0.093+£0.033"*  0.098+0.034™* 16.250+1.276 49.933+4.567 65.988+4.906 308.44+21.49* 153.2948.69"#

FIFED 006010019  0.14310.042

15.125£1.363 51.817£6.762 65.0901£3.453 430.71+32.52

176.02t4.14

2.5.2  BE ORI AT SO KRR IMLE AR AL TR AR AT E
TRBIEm 1% “2.5.17 B HA Y, KRG
1 h J&, KEREESEIECRM, 558 g
(4 C, 3000 r/min, 0> 10 min), 4xHzEhA1LS
AT ASCRGE I 1 37w LR B (CKO« FLER M & (LDH
KD, FESZRIECH O, FH ¥ AR 3 K e D IR
MR LYS, B4R TR K, FREOERE,
THEOIEFR L COBEFEE = CIE i &/ &) 131,

KEOESLAEZ 14d f5, SXTHRAMIL, #HEY
2H K BRI CK A LDH 7K 347 B & T+ 5 (P<<0.05),
HE R K RUMTE LDH A CK KV BA ETHE
#, (HHA LDH K FEREE (P<0.05); Hifil#
B AR, R 2K RRMLYE ) CK A LDH /KF
HEFE (P<0.05); SXTREAIAEL, 2 A

i B S AR R IR BOE R AN B2 (P>0.05).
R 6.

2.53 P SHEHIET e R B H GRS
W US> OOIEZEZ, H 4% VEEERE E, HA
AUEEI, Y (5um), HE Ji, AYRHMET
RGN, 25 BURT I, o JE LR RO LT 2 HE 1) 3 5%
R, WA, FEARMLUE R, R
RANPIZI; 3 AR B O 4R 2 AL, O
LET 42 1] R S B B 5, WLZZAH AN, UL
B, Hbr XIRUVA RV R . 240, TIBRIAE S 5K,
FEMLAEADE L, I DLECE R AR s SR
RSO WA LEHE I BUESE,  OLETETRI AL 22
FHAREZEY ST, (B /INILAE FE I, I3 2 R
. R 2.

* 6 RELWFIRTEX AR MEELCEFRFLIEREENE (X X5, 1=10)

Table 6 Effects of A. vilmorinianum on serum biochemical parameters and cardiac index in rats before and after

processing (X *s, n=10)

21 51 CK/(U-L™) LDH/(U-L™Y OAFFEHU%
o} 8 832.704-534.49 570.914147.71 0.31340.029
WG 2 708.00501.95"# 1 150.004333.94"# 0.35140.043
[l 1 064.89+486.40 841.33+237.46" 0.336+0.010

hlE
E2 BAKRBONALFEWELESR (HE LB, X400)

Fig.2 Pathological observation of myocardial tissue in each group (HE staining, x400)
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3 g

H H 5 55 (1) 4 5 1 A RO I B VAR O
TH ORI FEIEANE VRN, 58 B 5 J i 17 S5 AR D) 5
BN X O E R E RS S AR B, IX e
Mol [ 3R B I PR 2 22 4 . AR B 3 5 00T 91 3R A
8-2% LMW HEVH S B LUV S B S e B PR NS, S
MELEREW, EMPREDSEEHRN 263.96
uglg, 8-F MRS MAN H, MHlMmFr 8- 4
PR VEL S B & N 568.47 pg/g, HESECARK . 43t
MU fE, PR VES A R, 8-5 SBEE S
RIS, DA R M ) S B IR e S
TR L M S R A O

Il PR b B0 JUE B VR VA 32 G ThRe = A
WU . DhReE EEACHEE, LHmER. O
FHpLMm ESE, A EEAFONALREE R
O WA s M ggiel, ARt NGB K, CK,
LDH I3 7K B O W SR E) 3 AN 77 T R WL 5%
TR DM T E LG 2 14 d XK RO AEER R
oM SRR A IR, RIRGE 2 1 h JEEEE %L 60
min, EMFEFIERSLT, SXTEAMLL, F5mH
OHEOFEE T, e HIEERE, S
A S B ORISR, Mh AL O R E
PEZ SR, AR dIiE CK A1 LDH /KP4 5 5 18
HAFEH A, N ARAE LDH KT
H (P<0.05), B, CUHSUREESEERE
N, A A SRR B, 5y DXL AT AR A
Z4d, MY 5K, I 0 EE R AIMRIE, )
i ZELAR LB R B O WL A B AR, DL & SRR B
AR IO AE R EROR, St ih], RS S A
BEC, 8- AMRES M E BT &, B M [T
Ja O IE R AT B S S . 8- TR LR
L) & 2R A .

LSRR BN A R AT, AR
o B M1 W S A R ) A IR R PR AL
LRI SEBR AT, R I T 3 1 HA YR EEAE A
AW EE GG IR 2 A BA — 2% ME.
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