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Correlation between toxicity and changes of alkaloids in combination
of Veratrum nigrum and ginseng
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Abstract: Objective To explore the correlation between the toxicity of Veratrum nigrum-ginseng combination (VGC) and alkaloids
in eighteen incompatible medications (Shibafan) in the theory of traditional Chinese medicines. Methods The toxicities of different
ratios of VGC were investigated by animal toxicity experiment. Through ultra performance liquid chromatography coupled with
time-of-flight mass spectrometry (UPLC/Q-TOFMS), alkaloids among co-decoction, mixed decoction, and re-decoction of VGC in the
ratio of 1:2.63 were detected. The datasets were processed with Mass Lynx V14.1 software to analyze the changes of alkaloids.
Results Animal toxicity experiment indicated that there was a high mortality and the difference of toxicity between the
co-decoction and mixed decoction was the most significant, as the ratio of VGC was 1:2.63. The two factors in the VGC
re-decoctions, i.e. the increased dissolution of toxic alkaloids and the drug interreaction, which could cause the material change, were
unified. It could be observed that the dissolution of jervine and veratramine and the content of alkaloids were increased. The contents
of germidine and 3-angeloylzygadenine in co-decoction and mixed decoction were increased, which might mean that the chemiccal
interaction could lead to the stripping components of the related components increased. Conclusion The toxicity increases of VGC
may be closely related to the increased dissolution of alkaloids and drug interaction.
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Table 1 Effect of VGC co-decoction in different ratios

on mortality of mice (n=20)
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(gkg) (gkg) %
A 055 4.87 1:8.85 0 0
B 026  40.00 1:1538 0 0
C 1.14 3.00 1:2.63 14 70
D 013 121 1:931 0 0
E 006 9.79 1:163.2 1 5
F 5.00 2.42 1:048 20 100
G 239 19.68 1:823 8 40
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Table 2 Mortality of mice between VGC co-decoction
and VGC mixed decoction groups (n=20)
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(gkg) (gkg) %
CHIFME 114 3.00 1:263 2 10
CAHFE 114  3.00 1:263 14 70
F&IF 500 242 1:048 20 100
FOR 500 242 1:048 20 100
G&IFm 239 1968 1:823 10 50
GAHIW 239 1968 1:823 9 45
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Fig.1 LC-MC TIC chromatograms of VGC mixed decoction
(A),VGC co-decoction (B), and VGC re-decoction (C)
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Table 3 Compounds of total ion peak in VGC mixed decoction,

VGC co-decoction, and VGC re-decoction
FIXH R 1 (X10%)

Wty / min EY

S Hig
1 254 Fpig 4603052  460.306 3
2 3.63 FPUHR 5723593  572.3587
3 454 IKEH 6363755 6363748
4 518 JFAME 4262987  426.300 8
5 545 HIMRE 410.3048  410.3059
6 591 KA 678.384 3 —
7631 3-ZHHMBUEAERE 5763531 576.3536
8 7.09 EHEITINE 412.3223  412.3216
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Fig. 2 OPLS analysis on VGC mixed decoction, VGC

co-decoction, and VGC re-decoction
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Fig.3 OPLS-DA/S-Plot between VGC mixed decoction
and VGC co-decoction (ES")
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Fig. 4 OPLS-DA/S-Plot between VGC co-decoction
and VGC re-decoction
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Fig. 5 Trend plots of ionic strength changes of characteristic

compounds from VGC mixed decoction
and VGC co-decoction (ES™)
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Fig. 6 Trend plots of ionic strength of characteristic compounds
from VGC co-decoctionand VGC re-decoction (ES™)
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