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Mechanism of Pharmacological Liver and Kidney Injuries of Dictamni Cortex
Based on UPLC-Q-TOF-MS
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[Abstract] Objective: This study aims to reveal the mechanism of liver and kidney injuries caused by Dictamni Cortex and
its interrelationship by metabonomics analysis of liver and kidney via ultra-performance liquid chromatography-quadrupole-time-of-
flight mass spectrometry (UPLC-Q-TOF-MS). Methods: The content of the marker compounds of Dictamni Cortex was measured
by high-performance liquid chromatography (HPLC) to carry out quality control. Sprague Dawley (SD) rats were randomly
divided into a blank group (normal saline), an administration group (0.9, 2.7, 8.1 g-kg"), and a high-dose withdrawal control
group, with eight rats in each group. Continuous administration was performed once daily for 28 days. The liver and kidney injuries
caused by each administration group were assessed by organ indices, pathological observations, and serum and plasma biochemical
indices measured by enzyme-linked immunosorbent assay (ELISA ). The potential biomarkers of liver and kidney injuries caused by
Dictamni Cortex were screened, and pathway enrichment analysis and correlation analysis were performed based on UPLC-Q-TOF-

MS. Results: Compared with the blank group, both the medium- and low-dose groups showed insignificant damage to the liver
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and kidney of rats. The high-dose group exhibited the most serious damage, and the level of liver and kidney function indices
[alanine aminotransferase (ALT) , aspartate aminotransferase (AST) , creatinine (Cr) , and blood urea nitrogen (BUN) ] and
serum inflammatory indices ([ interleukin 18 (IL-18), IL-6, and tumor necrosis factor-a (TNF-a) | in the serum were significantly
changed (P<0.01). The liver and kidney metabolism pathways and differential metabolites were quite different. Among them,
phenylalanine metabolism, niacin and nicotinamide metabolism, and glycerophospholipid metabolism were common pathways.
Correlation analysis of differential metabolites showed that there were significant correlations among disorders of
4’ -Phosphopantothenoylcysteine, PC (16: 0/15: 0) , phenylethylamine, arachidonic acid, and linoleic acid in liver and kidney
tissue. Conclusion: The decoction of Dictamni Cortex can cause liver and kidney injuries, and its mechanism may be related to

oxidative stress and lipid metabolism disorders. The correlation of differential metabolites indicates the interaction between liver and

kidney injuries.
[Keywords]

Dictamni Cortex; liver injury; kidney injury; untargeted metabolomics; ultra-performance liquid

chromatography-quadrupole-time-of-flight mass spectrometry (UPLC-Q-TOF-MS)
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Fig. 1 Effect of Dictamni Cortex on pathological changes of liver and kidney tissues in each group of rats (HE, x400)
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Table 1 Effect of different doses of Dictamni Cortex on organ index in rats (x+s,n=8)

4151 Fl /g ke JHINE 5T 5 /g JHIE 48 /% I )5 £ /g B k4 B0 %
Control 41 8.43+0.20 2.57+0.13 1.79+0.08 0.54+0.07
D4 0.9 8.65+0.38 2.62+0.11 1.83+0.07 0.56+0.11
VA 2.7 8.97+0.55" 2.77+0.09" 1.85+0.05 0.61+0.08
GH4l 8.1 9.32+0.377 2.84+0.127 1.91+0.70% 0.670.05%
TG4 8.1 8.42+0.41 2.64+0.10 1.80+0.06 0.64+0.12"

0 525 4 e Y P<0.05,2 P<0.01(F£ 2 [#)
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Table 2 Effect of different doses of aqueous decoction of Dictamni Cortex on blood biochemical indexes in rats (x+s,7=8)

205 FlHE/g-kg'  ALT/U-L'  AST/U-L' CREA/umol-L! BUN/mmol-L" IL-6/ng-L"! IL-18/ng-L"  TNF-a/ng-L"
Control 41 31.84+1.35  106.05+4.44 52.65+4.50 6.31£1.16 21.88+1.35 32.83+0.87 28.45+3.52
D4 0.9 32.55+0.83  114.25+12.36  55.10£2.79 6.85£0.56 24.59+1.54" 37.32+1.01"  32.73+3.03
Z4H 2.7 33.89+0.52" 118.36+7.53 58.64+1.63 7.82£0.53 28.93x1.45" 41.10£2.39”  34.30+1.51"
G4 8.1 34.22+0.807 125.80+2.05%  62.95+4.41” 8.89+1.07% 35.48+1.35% 46.90+3.15%  46.30+1.66”
TG4 8.1 33.61£0.34" 121.09+4.99"  60.46+3.32" 8.15+1.24" 30.17+1.15" 42.30+3.382  36.30+4.37"
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