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Toxicity comparison between combination of Asteris Radix with Farfarae Flos and
leaves of Tussilago farfara
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Abstract: Objective To compare the toxicity of two kinds of Ziwansan, which were prepared by Asteris Radix with Farfarae Flos (FF)
and the leaves of Tussilago farfara (FL), respectively, The results will provide scientific basis for the utilization of leaves of T farfarae.
Methods The FF and FL were in combination ratio of 1:1 with Asteris Radix, respectively, and given to mice at a dose of 40 g/kg for 14 d.
The drug toxicology was evaluated by serum biochemical indicators and histopathological examination, as well as "H-NMR based
metabonomic approach. Results The mice liver showed obvious damage as revealed by serum biochemical indicators and
histopathological examination. Totally 15 biomarkers related to liver toxicity were determined by multivariate statistics and KEGG
metabolic pathway analysis. By analyzing the distance between drug treated groups and blank group in scatter plots and the level changes
of hepatoxicity related biomarkers, it was found that Ziwansan prepared by FF and FL showed different toxic effects on mice metabolome.
However, there was no evidence that Ziwansan made from FL showed stronger toxicity than that made from FF. Conclusion These
results suggest that FL and FF show equivalent toxicity in Ziwansan, which lays the foundation for the utilization of leaves of 7. farfara.
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Table 1 Organ indexes of mice in different groups (X *s, n=28)

415 OIEFE L JHNEFE4L JRE H £ Jifife % (ERlEERA i B

X He 0.55+0.07 436%0.36 0.3740.08 0.71£0.08 1.51+0.14 0.21+0.06
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Fig. 1 Histopathological analysis of mice organs in each group
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Table 2 Clinical chemistry parameters in serum of mice in each group (X *s,n =28)

25 ALB/(g'L™) ALP/(U-L™) ALT/(U-L™Y AST/(U-L™) TBIL/(mmol-L™")
of HeL 37.51+2.05 69.13+ 17.41 68.13+ 14.19 234.13% 60.63 10.76 +2.46
w5 i 37.66+1.57 859.25+303.59" 498.134+195.92™ 833.38+250.60" 10.96+1.94
L= 3920+234  561.25+268.57" 611.63+140.93"" 833.38+150.50" 8.45+1.83"

X4 TP<0.05 TP<0.01; S5EE4E: “P<0.05

"P<0.05 ""P<0.01 vs control group; “P <0.05 vs Radix Asteris with Farfarae Flos group
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Fig.2 Typical 'H-NMR spectra of mice serum and liver
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Table 3 'H-NMR assignments of major metabolites from mice serum and liver

e R4 WA Fih s 1R WS Fih
1 fyHg 0.74 (s) JHFAE 28 R 3.27(t),3.91(s) My, FHE
2 AR 0.94 (t), 1.02 (d) M. FHIE | 29 &EWEE 3.36(s) i, FEE
3 AR 0.96 (d), 0.97 (d) Mg, FEE | 30 HER 3.56(s) I FPE
4 HER 0.99(d), 1.05(d),2.27 (m) M. FFF | 31 Hub 3.56 (dd), 3.66 (dd) iR
5 RTR 1.08 (d) iR 32 pAEAHE 4.65(d) I A
6 3-FETHR 1.20(d), 2.31(d), 241 (d) & AFUE | 33 o-H &bk 5.19 (d), 3.94 (m) JHERE
7 A 1.33(d), 4.12 (q) M. FFE | 34 o-Hi%pE 5.24(d) IR
8 NHIR 1.48 (d),3.77 (q) Mmy&. BHE | 35 HPEER 541 (m) JHFAE
9 L% 1.92 (s) M3 FFAE | 36 JRmEnE 581 (d), 7.55 (d) JFRE
10 N-ZBHbBEER 2.02(s) IR} 37 WER 6.90 (d), 7.19 (d) I FPE
11 O-ZBHbbiER 2.14(5) liRiE 38 KNER 7.32 (m), 742 (m) I A
12 HER 2.14(s),2.64 (t),3.85 (m)  JFE 39 HAR 7.04(s),7.75 (5) [y
13 R 215 (m), 244 (m), 377 (m) [0, FFE | 40 R 8.44(5) M FFAE
14 ABEHEE (GSSG) 2.17 (m), 2.54 (m), 2.95 (m), ATHF 41 BHR 6.53 (s) JHEAE

3.25 (m), 2.98 (dd) 42 Mty 6.10 (d), 8.24 (s), 8.35 (5) JHE

15 ZBZmgik 228(s) iR 43 HHIE 7.88 (s) JHFE
16 %R 2.06 (m), 2.35 (m) M. FFUE | 44 Yesmnd 8.20 (s), 8.22 (s) JHFAE
17 WK 2.37(s) M3 FFAE | 45 JRmRAE 7.60 (dd), 8.26 (d), 8.72 (d), 8.94 (d) I
18 BEHIRR 241(s) Mg BFE | 46 JRTF#R 7.96 (d), 5.96 (d), 5.97 (d) JFEE
19 PR 2.53(d), 2.70 (d) IMi% 47 JRF R 8.1 (d), 5.99 (d) JHFAE
20 HI% 2.72(s) JHEE 48 =HERRHLE 8.51 (d) JHFRE
21 HEF 3.04(s),3.94(s) Mg BFE | 49 R 8.54 (s) JHRE
22 JE 3.21(s), 3.51 (), 4.05 (t) M. FFE | 50 =Ml 8.56(s) JHFAE
23 HUMTEMEING,  3.22(s),3.63 (m), 430 (m) ML FERE | 51 JULAF—ER 8.58 (s) JFFE
24 WHRIEE 322(s),3.61 (t),421(t) i, JFFUE | 52 —WEmRIG 8.61(s) JHEE
25 TR W 3.23(t),3.99 (m) M AL | 53 MR 0.87 (m), 1.28 (m), 1.58 (m),2.03  IlLi&

26 FAMW=F% 3.26 (s) 17 (m), 2.23 (m), 5.30 (m)

27 R 327 (1) JHEE
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Fig.3 PCA score plots of the "H-NMR spectra of mice serum (A) and liver (B)
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Fig. 4 OPLS-DA score plots of "H-NMR spectra of mice serum (A) and liver (B)
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Table 4 Mean value coordinates and distances between MOERETENHT (X £s5,n=8)
administration groups and control group Table 5 Comparison of integral levels of metabolites in control,
415 TR (X, T) s, s, H, and Y from mice serum ( X *s, n =38)
n=_8 Jilb ; Jilb £ ; o . UM
(n=8) i FFAE WO b G AR _ il -
banicl (3395, —1.729) (-14.216,-3.158) eI 53T X
AN
R SR +0.021™ +0.036™ +
W (4018, -1515) (2956, 7637) 7415 2028 2 j:/)—?ikM 0.263_0.021** 0.258_0.036“ 0.352£0.028
3 AR 0.062+£0.002 0.063£0.010 0.085£0.009
N = AR .10940.007"  0.095+0.022" 14810,
2.6 BTS2 4 ujik&z X 0.109x0 007** 0.095 0022M 0.148£0.018
. . . . . ~ 5 3FHETIR  0.06210.009 0.077+£0.014 0.144£0.022
LU P b, L i A H R AL 5 ) 6 JLR 043120042 03830078  0.643+0.078
R AR U B 2 HL S A ) 5 G TR B ) A AT AR 7 WEE 0078400137 0.113£0014™°  0.132+0.019
A%, EEERANEE 5 FE, SR R I 77 V) I 4 8 LR 0.195:£0.055 01810063 0.198:0.041
UHATRRAS M (32 6). 22541/ BLIMLE T 1 9 ZEECEEE 008100057 0.098£0.008 0.110£0011
10 BHR 0.055+£0.003"  0.065+£0.008"  0.0460.004

SRR SRR WRIR. 3R TR IR,

—_
—_

BEEE  0078+£0010 007020015 00710010

FrER . IR INM R A8 W25 AL, BER. N 12 FrR 0.099+0.009" 0.090+0015"  0.13240.023
SN T A RN BT R 13 —F 006010011  0.05240.007  0.05940.009
WA, BEER. 3BT, 28, A8 14 JUF 0.140+0.013" 012540018  0.193+0.022
= N N A = A A A
15 1B 022340053 020320043  0.19720.014
% ; = i g 2 H
LS HILETL MR, HFoR s AR R 16 BEIGHIGL 078540.146° 0750+0.174  0.59840.093
FA, MAR. PRI . SPCHK. AR . 17 o8 0473+0.116 043040093 042540039
RS TSR B-RE AR L o AR . o- T EERE 18 Hih 0522400477 0577200367  0405+0.031
T e 19 AR 0.058£0.005"  0.062+0006"  0.150£0.018
. L ] 20 HZE® 022640013 023940014  026040.024
o RS 2 o 2 R IR TR FRAL Y SR "P<0.05 "P<001: ST “P<005 “P<001
vy . s IR 54 L 015 =91e E 54 | 1
§E1’kt$: J'JFU\%’@ lgl?%ﬂ? ( lgl 5 %DIE[ 6), ﬂﬂm{%qj "P<0.05 "P<0.01 vs control group; “P < 0.05 ““P <0.05 vs
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*6 WEHAMMHEFESHRANRABRGEESYRIARNETESH (X £s,n=8)
Table 6 Comparison of integral levels of metabolites in control, H, and Y from mice liver (X s, n =8)
B B IR . T HR
R . —— G i . —
15375 UEY] bBi] 15375 UEY] DB
1 TSP 1 1 1 16 U 0.47140.069 044240086 0.56120.072
2 EmE 2876105687 2846106757 3.926+0367 17 2.963+0516" 2724408507 4.100%0447
3 4R 1338402637 1317402947 1.850+0.157 18 @l 0.557£0.194 0428+0.160  0.51540.047
4 By 0398400827 0386+0.103 05710061 19 g 34060413 3431004927 1.776+0243
5 3R 1199102437 1209402707 1.665+0.146 20 ey 0271£0.079" 0.34840.420 0.146£0.028
6 W 3824405637 3.537+0.746° 239610425 21 HaER 1301£0.175" 13594202017 1.823£0.172
T WEE 3827£0583 412110646 438940430 2 EEE 0.65740.100™ 0.684+0.122"  0.42740.092
8 7 0.872+0.180"  0.991£0295  1.239+0.145 23 pAARE 144120266 15730307 0.957+0.408
9 EHE  0902£0178 086310259  0.911£0.105 % o @ 015310024 0.161£0.030  0.032%0.153
10 558 026620090 02500092 0.411£0.078 25 oA 1.005+0.1857 102820219 0437£0.115
1w 014140032 013520038 0.188+0.026 26 fpmg 0.119£0.019 0.130£0.024  0.08540.080
12 peme 0138+0.023°  0.175+0.087  0.110+0.013 YRR 0.24140.038 025940084  0.33540.067
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