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Abstract: Using the idiosyncratic lipopolysaccharide (LPS)-mediated hepatotoxicity model as a positive
control, liver injury induced by Cortex Dictamni aqueous extract (AE) or Cortex Dictamni ethanol extracts (EE)
was evaluated. Idiosyncratic hepatotoxicity model was established in rats [Institutional Animal Care and Use
Committee (IACUC)-2018-008] by injecting LPS at a dosage of 2.8 mg - kg'. Rats were randomly divided into

Wik H #: 2018-11-19; & [5] H 1: 2018-12-27.
FEETH  F K AR E A H (81874368, 81630100); b5 R HE 1% (2181100006218001).
*JH HAEH Tel: 86-10-66933322, Fax: 86-10-66933325, E-mail: pharmacy 302@126.com;
Tel / Fax: 86-10-66933325, E-mail: Baizf2008@hotmail.com
DOI: 10.16438/7.0513-4870.2018-1045



A FRAR TSN A R BORe S BT AR T - 679 -

10 groups. The plasma levels of liver function biomarkers such as alanine transaminase (ALT), aspartate amino-
transferase (AST) were measured. Histological changes (HE staining), hepatocellular apoptosis and the content of
cytokines of liver were measured. Network pharmacology was used to analyze the relationship between chemical
components and immunity in Cortex Dictamni. Compared with the control group, the doses (25, 50 g - kg') of
AE or EE had no significant changes in ALT, AST and liver pathology (P>0.05). The doses of 4.2 g-kg"' of AE or
EE+LPS groups exhibited an elevation in ALT, AST and serum cytokines (P<0.01). Disorder of liver lobular
arrangement and irregular island-like or massive necrosis of liver cells were observed in these groups. Network
pharmacology shows that Cortex Dictamni may directly or indirectly participate in the process of immunomodula-
tion. We found that Cortex Dictamni regulated 15 core targets and affected 19 pathways, including apoptosis,
TNF-a, NF-kappa B signaling pathways. These results suggest that Cortex Dictamni can induce idiosyncratic
hepatotoxicity and the water extract can induce more serious liver injury then ethanol extract of Cortex Dictamni.
These findings provide a reference for elucidating the idiosyncratic hepatotoxicity induced by Cortex Dictamni.
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Figure 1

Influence of 25, 50 g- kg of Cortex Dictamni aqueous extract (AE) or Cortex Dictamni ethanol extracts (EE) on plasma alanine

transaminase (ALT) (A), aspartate aminotransferase (AST) (B), total bilirubin (TBIL) (C), direct bilirubin (DBIL) (D), total bile acid (TBA)
(E) activities. “25”, “50” represent intragastric administration of 25, 50 g-kg"' of AE or EE. n = 10, X £+ 5. "P<0.05, ""P<0.01 vs control group
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Figure 2

Influence of co-treatment with lipopolysaccharide (LPS, 2.8 mg-kg') and 4.2 g kg of AE or EE on plasma ALT (A), AST (B),

TBIL (C), DBIL (D), TBA (E) activities. n = 10, X = 5. "P<0.05, ""P<0.01 vs LPS group; “P<0.05 vs EE + LPS group
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Figure 3 Effect of AE or EE on histologic change of hepatic tissue of rats. A: Control group; B: LPS group; C: AE (4.2 g-kg") group;
D: AE (25 g-kg") group; E: AE (50 g-kg') group; F: EE (4.2 g-kg') group; G: EE (25 g-kg™) group; H: EE (50 g-kg") group; I: AE (4.2

g-kg") + LPS group; J: EE (4.2 g-kg') + LPS group. HE staining (x200)
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Figure 4 Effect of AE and EE on hepatocytes apoptosis in liver tissue detected with TUNEL staining (x200). A: Control group; B: LPS
group; C: AE (4.2 g-kg") group; D: EE (4.2 g-kg") group; E: AE (4.2 g-kg™") + LPS group; F: EE (4.2 g-kg") + LPS group; n =10, X + 5.
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Figure 5 Effect of inflammatory cytokine on 4.2, 25, 50 g-kg' AE or EE induced liver injury. A-C represent the influence of 25, 50 g- kg™

of AE or EE on plasma tumor necrosis factor (TNF-a), interleukin-18 (IL-1p), interleukin-6 (IL-6). “25”, “50” represent intragastric admin-

istration of 25, 50 g-kg"' of AE or EE. D-F represent the influence of co-treatment with LPS and 4.2 g-kg' of AE or EE on plasma TNF-a,
IL-18, IL-6. n = 10, ¥ + 5. "P<0.05, " P<0.001 vs LPS group; **P<0.001 vs control group
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Figure 6 The biological target network related of Cortex Dictam-

ni and “Cortex Dictamni ingredient-target-disease” network
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Table 1 The related topological parameters of Cortex Dictamni in the treatment of immune

No. Protein name Uniprot ID Closeness centrality Degree  Betweenness centrality
1 Caspase-8 Q14790 0.194 778 6 0.005 779
2 Serine-protein kinase ataxia telangiectasia mutated (ATM) Q13315 0.202 606 9 0.010 269
3 Interleukin-6 receptor subunit-f P40189 0.208 027 8 0.015618
4 Caspase-3 P42574 0.208 42 18 0.023 47
5 Transcription factor p65 Q04206 0.215 962 19 0.013 984
6 Nuclear factor NF-xB p100 subunit Q00653 0.217 366 31 0.016 53
7 TNF receptor-associated factor 3 Q13114 0.220 888 7 0.010 592
8 Serine/threonine-protein kinase TBK1 Q9UHD2 0.221 509 9 0.010 229
9 TNF receptor-associated factor 6 Q9Y4K3 0.222 67 20 0.036 882

10 TNF receptor-associated factor 2 Q12933 0.224 299 11 0.020 442

11 NF-«B inhibitor-a P25963 0.230 962 18 0.022 332

12 NF-«B essential modulator QI9Y6K9 0.237 419 21 0.030 099

13 Interleukin-6 P05231 0.250 909 7 0.017 465

14 Apoptosis regulator Bel-2 P10415 0.277 946 19 0.053 957

15 Nitric oxide synthase, inducible P35228 0.281 633 23 0.052 474

Table 2 The pathways of Cortex Dictamni in the treatment of

immune
Pathway Count Count % P value

Apoptosis 19 30.6  6.60E-24
TNF signaling pathway 21 339 2.00E-22
NF-xB signaling pathway 18 29 2.40E-19
RIG-I-like receptor signaling pathway 16 258 9.10E-18
Hepatitis C 18 29 4.50E-16
Toll-like receptor signaling pathway 16 258  6.70E-15
MAPK signaling pathway 20 32.3  1.60E-13
HTLV-I infection 20 32.3  1.70E-13
NOD-like receptor signaling pathway 11 17.7  2.40E-11
Cytosolic DNA-sensing pathway 11 17.7  1.20E-10
T cell receptor signaling pathway 12 19.4 8.80E-10
B cell receptor signaling pathway 10 16.1  5.70E-09
Non-alcoholic fatty liver disease (NAFLD) 12 19.4 5.10E-08
PI3K-Akt signaling pathway 16 25.8 1.50E-07
HIF-1 signaling pathway 9 14.5  1.70E-06
Cytokine-cytokine receptor interaction 12 19.4  3.60E-06
Sphingolipid signaling pathway 9 14.5  7.90E-06
VEGEF signaling pathway 5 8.1  1.90E-03
p53 signaling pathway 5 8.1 2.60E-03
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