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Abstract: Objective To evaluate the hepatotoxicity caused by water extract with alcohol precipitating of Toosendan Fructus (TF) and
Toosendan Fructus + Corydalis Rhizoma (TF + CR) based on metabolic profiling of fatty acids in mice serum. Methods A gas
chromatography-mass spectrometry method was applied for simultaneous quantification of 15 fatty acids, including both non-esterified and
esterified fatty acids, in the serum of control, TF-treated, and TF + CR-treated mice. Meanwhile, the change of fatty acid metabolic profile in
liver injured mice was analyzed by principal component analysis (PCA) and partial least squares-discriminant analysis (PLS-DA). Results
The result of PCA showed that the metabolic profile of serum fatty acids in TF-treated mice significantly deviated from the normal level, and
CR with hepatoprotective effect could obviously reverse the deviation. More importantly, the result of PLS-DA illustrated that palmitoleic
acid, vaccenic acid, and arachidonic acid had important contribution on the hepatotoxicity induced by TF. Therefore, the three fatty acids were
identified as potential biomarkers. Conclusion Hepatotoxicity caused by TF has a good correlation with the metabolic profiling of fatty acid.
The project can provide foundation for further investigation on the evaluation and mechanism of TF-induced hepatotoxicity.
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Fig.1 Comparison on activities of ALT and AST of mice in

each group (X +s,n=8)
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Table 1 Effects of TF and TF + CR on concentration of non-esterified fatty acids in mice serum (X £s,n=8)

a1l WS R (g mL ")
C12:0 C14:0 Cl16:0 Cl6:1n7 C17:0 Cl18:0 C18:1n9 Cl18:1n7
X 12.98+0.87 18524199 4925515747 1190+331 9441215 2622216408 8529+ 595  13.30%1.77
TF 13.29£0.80 19414408  42692489.85 16.11+2.89" 9.89+234 250.82463.61 92101292  22.56+3.68
TF+CR  13.40%141 19814398  419.05+55.63  9.40+3.89 11.19£1.53 29890+88.81 77.75+23.00  1440+4.57%
15 WS (pg-mL ")
Cl18:2n6 C18:3n3 C20:0 C20:3n6 C20:4n6 C20:5n3 C22:6n3
X 160.02+12.57 11.80+1.57 12.15+1.62 922+1.67 3582+ 436 10.07+1.82 64.06+10.21
TF 150.26+21.87 11.0042.26 12.62+1.00 12294143 3006+ 3.66°  1348+257  67.03% 9.11

TFHCR  160.93+£4357 11154257  11.83+132 11164267 47.83+11.82% 1260+£238  90.29+18.94

S LLE: "P<0.05 TP<0.01 "P<0.001:; 5 TF 41t P<0.05 #P<0.01 *#P<0.001, A
"P<0.05 “P<0.01 ""P<0.001 s control group; “P<0.05 #P<0.01 *P<0.001 vs TF group, same as below

F 2 TF # TF+CR /)R IE P EE L AGAAER K F RIS (X L5, n=8)
Table 2 Effects of TF and TF+CR on concentration of esterified fatty acids in mice serum (X *s, n =8)

Al FEAL R DI (ng'mL ™)
C12:0 C14:0 C16:0 Cl16:1n7 C17:0 C18:0 C18:1n9 C18:1n7
i 13.09£041 14152055 37695% 5695 7.65+082  9.79+1.00 1809311425 13453£23.09 23.03£3.97
TF 13.94+0.87 1386117 35723+ 49.11 2169626 9.09+125  154.50+24.17° 193.50+21.39"" 49.81+8.84""
TF+CR 13394063 13832071 369.44+107.94 9352267% 9.18%146  159.96+60.05 1612545021 23.8746.02%
. Mk A4 B AR (gL
C18:2n6 C18:3n3 €20:0 €20:3n6 €20:4n6 €20:5n3 C22:6n3
i 4572444422 9524133 551E1.05 26651340 173.28£23.04  20.06+573  188.93£32.80
TF 4503543970 11.78+1.59" 5994064  3295+4.86° 118731648 29.92+7.86" 173.62+31.23

TFH+CR  477.17+121.71 114742294 5374104  26.53+£549" 192.35428.92% 24164550 2521746536

A B
¥ gt
|-l ' 3]
10
BTreCcR_— | 105 0 45 10 15 20
10 :
S 8 8
] 6 | & 2
'

- 4 TF Ag )(51{’. 5
¥ TR 7 St
- ] 0 . = -2

-2 a® TF+CR 4
—5 —4 SN -6
_ -~ - —
6 - #k
8y 510 2]
¢
~ 0
-10 z 5
1] -10 _; 10
310 08
-15 -10 -5 0 5 10 1520

t[1]

2 PCABIZ##=E (A) FIZHMSE (B)
Fig.2 2D score plot (A) and 3D score plot (B) of PCA
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BE— 2B AT o AR AT (1) 484 R AT VIP A (&
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FrUG 2 B IX 3 /MG TR AE XTI ALRT TF 412 (i)Y
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YRR .
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0.84 2 o« " e R
04: ¥ SM1.DAQ2)
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Fig. 3 Permutation test model validation plot (A), loading plot (B) and VIP plot (C) of PLS-DA model between control and

TF groups
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