25 % 4Rk Acta Pharmaceutica Sinica 2019, 54(12): 2169 -2177 - 2169 -

i

&

ETEYEOR N A M E 85 m R E VS

KREY, RIJE, FAEW, & WL E M, % BN 4 W
Z R, W WL BT Zfem”

(1. AR B 24 K2 24 2 e, 78 e € o 24 % 90 R o o s =, DU 1) AR 611137, 2. AT 48 R e 5 Tl
Frputs, £ R EAHT T, L5 100039; 3. EEE SRR BT AR PR AT EE 5 B R EE e, B 5T 1000215
4. WUNIAE R BE 2 RbE e, [ 5K rh R 2 R b 24 R AR D VRO R T A, D)1 B 6100415 5. VLG PR
25K, ULV T B 330004; 6. PUJIGFERAEZE PR 25\ AT IR ST/E 2 =], D)1 75 & 615000)

P T H) AR L B S R BT, Rk T A SRS AR BT VR Ok, R R 2 2 e R RS
L K = M F 8 (premature ventricular contraction, PVC) [ 55/ 8 %8 v PEAN 8 A b 1B il b 0 AR g 1, S5 SRR
PUAE B P B2 ¢ /) P 75 77) B (minimal toxic dose, MTD) 4 0.16 g-kg!, T P 3 T H A I A HUON BRI 3
B OB B T 5 25 B, TRV B0 MTD A 2.64~5.75 g-kg'; Kb B P 540 TR SR K6 0 L 00 3 4k, 22 4 PR«
ST BV O 3 K B +dp/de, T SE VT AN 8 P B ) ot P RO i P, R I I - S T A 5 43 BT S 6 T 5 B
FREA) . g5 RN, 8 BB F ¥ ELAT WA A 5 AR, L rh, AR B SR AR B R, £5 24 15 min J5 R RO THREIK L IE
T RGP LB A S M B R A A R R B O M T ML S R RO EME I 55 . SR A LC-MS/MS i [ I
I 5E B 7K B 13 Bl AR AR ) 5 o, 485 SR R I SR 0T % SR K S 3 P R B B o3 TEVE R, 2 L 24T
ATEAE MR AP AFTE, 25 TR B SERRTE A B b 6 2 HE LR B 4~56 £ AHICME M B R B, 25 A8 B R0 5 i
O R BR IRIAH S VE R I, AH DG PE R Bmiik 0.817, 177 3 S T 2R AR A0l 5 A O AR FAH SR MEARS Ko JE— 20 B0 13 i
A 10 58 0o 9 VR B8 E DA%, 2R BH 25 FR 9 24T 5 2 FRE B SRR 5 OO M, R 1T MR To s O iib 1 o W A
SLT BT A R SORE HEVEAN R 7, HE s T 8 R DL ] R AR A SR SR, RO T RO AR A, N
P L) 0 O VP 428 T I PR B GE FH AR TR 2 S

FGRIA): B RN SR TR AR B, VTN

FE 5SS RILT HAFRIRAD: A XEHS: 0513-4870(2019)12-2169-09

Quality evaluation of different processed products of Aconiti Lateralis
Radix Praeparata combining bioassay and toxicity detection

ZHANG Ding-kun"’, ZHAO Zhi-hao’, LI Chun-yu’, NIU Ming’, TAN Peng*, PEI Jin'?,
YANG Ming’, PENG Cheng', ZHANG Ping’, XIAO Xiao-he’, WANG Jia-bo™

(1. State Key Laboratory of Characteristic Chinese Medicine Resources in Southwest China, College of Pharmacy, Chengdu University
of Traditional Chinese Medicine, Chengdu 611137, China; 2. China Military Institute of Chinese Medicine, the Fifth Medical Centre
of Chinese People's Liberation Army General Hospital, Beijing 100039, China; 3. Cancer Hospital, Chinese Academy of Medical
Sciences and Peking Union Medical College, Beijing 100021, 4. State Key Laboratory of Quality Evaluation of Traditional Chinese
Medicine, Sichuan Academy of Traditional Chinese Medicine, Chengdu 610041, China; 5. Jiangxi University of Traditional Chinese
Medicine, Nanchang 330004, China; 6. Sichuan Good Doctor Panxi Pharmaceutical Co., Ltd., Xichang 615000, China)

Abstract: There are many kinds of processed products of Aconiti Lateralis Radix Praeparata (ALRP), but
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their differences in toxicity and efficacy have not been identified. The minimum premature ventricular contraction
(PVC) method was used to evaluate the biological toxicity of eight processed products. The results showed that the
minimal toxic dose (MTD) of an ethanol extract of Shengfupian (SFP) was 0.16 g-kg', which was much lower than
that of Heishunpian (HSP), Baifupian (BFP), Baofupian (BAP), Paofuzi (PFZ) or Zhengfupian (ZFP), with MTDs
ranging from 2.64 to 5.75 g-kg”'. No cardiotoxicity was detected with Chaofupian (CFP) and Paotianxiong (PTX).
A novel +dp/dt,

max

assay for acute heart failure in rats was developed to evaluate the cardiac activity. It was found
that all eight processed products had cardiac effects, with Shengfupian showing the strongest cardiotonic effect and
the ability to restore damaged cardiac function to normal within 15 minutes of injection. Heishunpian, Baifupian
and the three other products displayed moderate activity, while Paofuzi and Paotianxiong were the weakest. An
LC-MS/MS method was utilized to determine the content of 13 alkaloids in water extracts. The results demonstrated
that hypertoxic aconitine, mesaconitine, and hypaconitine could not be detected, higenamine was only present in
Shengfupian, and salsolinol was about 4-56 times higher in Shengfupian than in other products. A correlation analysis
showed that salsolinol had the best correlation with the cardiotonic index, with a correlation coefficient as high as
0.817, while the three monoester alkaloids failed to correlate with the cardiotonic effect. Higenamine and salsolinol
were cardiotonic, while the 11 other components had no cardiotonic activity. This study establishes methods for
precise evaluation of cardiotoxicity and cardiac activity, reveals the toxicity and efficacy of common processed
products, and identifies the key quality markers for cardiac activity, providing scientific support for the quality
evaluation and clinical application of processed products of aconite.
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Figure 1 Normal electrocardiogram (ECG) and premature ven-
tricular contraction (PVC) ECG of rats (A), minimal toxic dose
(MTD) results of different Aconiti Lateralis Radix Praeparata
(ALRP) products (B). "P<0.05 vs SFP. SFP, HSP, BFP, ZFP, CFP,
BAP, PFZ, and PTX represented Shengfupian, Heishunpian, Baifu-
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iong, respectively
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Figure 2 The left ventricle pressure (LVP) for normal rats (A),
and for heart failure rats (B). The change of +dp/dt,,,, value after
injecting pure water (C) and deslanoside injection (D), and the
whole process included the modeling stage (S1), stable stage (S2),

and recovery stage (S3)
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Table 1 The effect of different fuzi processed products on +dp/dz, . in heart failure rats. n = 5, x + 5. "P<0.05 vs SFP RR,,, "P<0.05 vs
SFP RD
Name RR, /% RD/% Name RR, /% RD/%
SFP 96.03 + 7.46 103.29 £ 6.51 CFP 80.03 £10.77° 73.21 +7.65
HSP 97.88 £11.32 7523 £12.18% BAP 86.14 + 8.89 68.31 +10.05%
BFP 89.83 £10.76 86.93 +9.37* PFZ 52.48 £5.59" 60.29 + 7.00”
ZFP 76.00 + 7.95" 83.76 + 7.11* PTX 56.57 + 6.46" 69.04 + 8.47*
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Figure 4 The effect of SFP (A), HSP (B), BFP (C), ZFP (D), Figure 6 EIC of ten identified alkaloids, HI (A), SA (B), AN
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Table 2 The detected ion pairs of fourteen alkaloids

TA (J)

7 KERPEMEE S

ENE

SER A 3o FEHOB R 10 5 Sk B BT 5 Sk
55 SR TEEAS Y, RO % AT A BRI
b, H AL fh Y Je ik e 2 R S 2. AR A b

R B & 2N

)

RN

WU 4.4 45 F1B 7R 7.6 1%

Component mlz Fragmentor/V Collision energy/eV Component mlz Fragmentor/V ~ Collision energy/eV
HI 272.3/106.9 110 16 BMA 590.3/105.0 205 46
SA 180.2/117.0 100 20 BAC 604.3/105.0 180 45
AN 500.3/58.1 180 48 BHA 574.3/105.0 200 46
NE 438.3/58.1 180 46 MA 632.3/105.1 180 46
FU 454.3/58.1 180 50 AC 646.3/105.1 180 50
SO 358.3/58.0 140 40 HA 616.3/105.0 180 46
TA 422.3/58.2 180 44
Table 3 Determined results of 10 investigated compounds in the decoction of ALRP processed products (ng-mL™"). "-" means no detection
Name HI SA AN NE FU SO TA BMA BAC BHA
SFP 56.23 8213.54 62.66 6 767.47 3567.03 1501.39 201.44 16 027.28 2303.53 14 706.42
HSP - 1886.11 9.02 432.00 174.52 333.35 196.85 6312.08 213.50 806.22
BFP - 1077.30 13.54 281.76 288.33 273.40 78.56 3215.53 245.88 503.00
ZFP - 1014.67 60.50 542.33 604.61 568.25 103.69 3941.37 278.01 3062.61
CFP - 897.63 81.33 386.01 542.90 509.07 116.84 2 050.74 119.52 1323.51
BAP - 386.92 10.02 200.05 231.06 216.51 78.21 687.22 39.22 132.02
PFZ - 167.55 - 190.67 172.67 165.29 66.67 2231.44 361.54 1208.08
PTX - 146.47 - 103.23 151.84 145.97 55.81 736.20 40.43 471.39
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Figure 7 Correlation analyses between salsolinol content and
RR,,, (A), and salsolinol content and RD (B). Correlation coeffi-
cient R of nine alkaloids with RR, . (C) and RD (D)
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Figure 8 The change of +dp/dz,,,

value after AC (A), MA (B), HA (C), BAC (D), BMA (E), BHA (F), AN (G), NE (H), FU (I), SO (J), TA
(K), HI(L), or SA (M) was injected into heart failure rats, and their calculated results of RR

(N) and RD (O)
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