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Network Toxicological Analysis and Verification of Liver Injury Induced by Dioscorea Bulbifera L.

SUN Yaxin!, QIN Hongyan?, ZANG Kaihong'?, LUO Huiying"3*(1.College of Medicine, Gansu University of
Traditional Chinese Medicine, Lanzhou 730000, China; 2.The First Hospital of Lanzhou University, Lanzhou 730000, China,
3.Key Laboratory of Pharmacology and Toxicology of Traditional Chinese Medicine, Gansu Province, Lanzhou 730000, China)

ABSTRACT: OBJECTIVE To predict the toxicological effects and mechanisms of Dioscorea bulbifera L. causing liver
damage by the network toxicology method, and verify the prediction results through animal experiments. METHODS TCMSP
combined with TOXNET was used to screen the toxic components of Dioscorea bulbifera L. that caused liver damage, and the
Pharm Mapper database was used to predict the target of the toxic components of Dioscorea bulbifera L.. Gene Cards and CTD
were used to screen liver damage targets, and Cytoscape software was used to construct a network of “toxic components-targets”
and “toxic components-liver damage targets” of Dioscorea bulbifera L.. The STRING database was used to construct a protein
interaction network and analyze the key targets of Dioscorea bulbifera L. induced liver damage. Pathway enrichment analysis
was performed on the targets of Dioscorea bulbifera L. induced liver damage through the DAVID platform. The mechanism of
Dioscorea bulbifera L. induced liver damage was verified through animal experiments. RESULTS The 63 components of
Dioscorea bulbifera L. were obtained through TCMSP. The TOXNET website screened out 8 toxic components of Dioscorea
bulbifera L. that caused liver damage. The key targets of Dioscorea bulbifera L. caused liver damage were Aktl, INS, VEGFA.
Its mechanism included many signal pathways, such as PI3K/Akt, HIF-1, Ras, Rapl, etc. The results of animal experiments
showed that decoction of Dioscorea bulbifera L. could increase serum ALT, AST and ALP levels, increase the content of MDA in
liver tissue and decrease SOD and GSH activities. Dioscorea bulbifera L. could reduce p-Akt and p-PI3K protein expression in
liver. CONCLUSION The liver damage caused by Dioscorea bulbifera L. is the result of multiple signal pathways through
multiple components and multiple targets. It is related to the reduction of the PI3K/Akt signal pathway in liver tissue.
KEYWORDS: network toxicology; Dioscorea bulbifera L.; hepatotoxicity; PI3K/Akt signaling pathway
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Fig. 1 Toxic components-targets network of Dioscorea bulbifera L.
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Fig. 2 Toxic components-targets of liver injury network of
Dioscorea bulbifera L.
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Fig. 3 Analysis of target protein interaction in liver injury
induced by Dioscorea bulbifera L.

a—the protein-protein interaction analysis chart of hepatotoxic target
of Dioscorea bulbifera L.; b—key targets of liver injury induced by
Dioscorea bulbifera L..
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Fig. 4 Enrichment analysis of toxic targets in liver injury
induced by Dioscorea bulbifera L.
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Tab. 1 Effect of decoction of Dioscorea bulbifera L. on
ALT, AST and ALP levels in mice serum(x £ s, n=10)

i/ ALP/
20 B -1 -1
2157 k! ALT/U-L AST/U-L U-(100 mL)"
IEH X HR 4L —  16.34+3.72 14.75+2.37 16.25+4.82

TR 20 19.8444.33 16.98+4.25 23.86+1.96%

WL EARA 40 40.19+16.069% 43.98+24.18D3) 24.26+2.51?

T HIEHE A HRALIEE, DP<0.05, 2P<0.01; SRR L,
9P<0.05,

Note: Compared with the normal control group, VP<0.05, 2P<0.01;
compared with the Dioscorea bulbifera L. low-dose group, ¥P <0.05.

N ! X

5 HZF A/ B RER B AR ¥ 8 o (HE, 200%)
A-IEHXTIRAL; B3 2 TR C-2y ¥ il i 4.

Fig. 5 Effect of Dioscorea bulbifera L. on histopathology
of liver in mice(HE, 200x)

A-normal control group; B-Dioscorea bulbifera L. low-dose group;
C—Dioscorea bulbifera L. high-dose group.
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Tab. 2 Effects of decoction of Dioscorea bulbifera L. on
MDA, SOD and GSH in mice liver(x £s, n=10)

419 #li/ MDA it/ SOD g fi/ GSH i 11/
g'kg”!  nmol-mg™! U-mg™! umol-g~!
IEH X HR AL —  1.2240.05  111.57+5.40  79.16+9.12
WAL 20 17020210 94.37£6.24D  51.24+9.12D
W rEAEA 40 2.04+0.37Y9Y 9155535  48.83+16.47Y2

TE: SIEWXIRALILE, DP<0.01; SEAGFIRMRAILE, 2P<0.05,
Note: Compared with the normal control group, "P<0.01; compared with
the Dioscorea bulbifera L. low-dose group, 2P<0.05.
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Fig. 6 Effect of decoction of Dioscorea bulbifera L. on
protein expression of PI3K/Akt signaling pathway in mice
liver( x s, n=6)

Compared with the normal control group, "P<0.01; compared with the
Dioscorea bulbifera L. low-dose group, 2P<0.05.
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A, STAT3 HYRFLLITE ol FEUH£F 4tk in & 4z
1 VUSR5 S BT 2T AL AR ) 0 R
T STAT3 IR LF A AL Fe S, dbnl L, &2
T B BE P B4 AT A e A YL A S SR A5 T o |
A3

Xof B 24 5 UM IR A543 88 e 0 4R o AT S
N, TR R PIBK/AKt {55l
¥ . HIF-1 {55 . FoxO {553 . Ras 53
S R BUF I 5 . Hoh PI3KY/Aket 38 i 7E 40
R, A . AR T R RN i A A R R
FAEH, FUE PI3K/Akt {5510 # ] 3 is Lo R A
PR3 T P BUF A, IR, AN
JEMER Y Akl F1 Ake2 ik 23175 & AR AE T A
A9, SR PI3K/Akt 150 AT B G 34 /N BUTT
WS AR R U7 YLK & AR S AR R s, Rl g R
Akt ZHERR AL, MG PI3KY/ Akt {5510 B A3
PR AN & LR T . PISK/AK 1553 5 H0 A
T—HTF5545Y, Hh$h INS, VEGFA 4,
FFoE 20, 1 R ] INS , 2 1 BELBT PI3K/Akt
WP, LRI AF gy & A= 08,
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R T BRAIE LA A S, ARG X 2 TR
JH WA 493 (0 B M AL 2R AT SE B0 0 IE . ISR 4G 2R 3R
/NG B A 25 25 T 20, 40 g-kg™! Al SEUIFAE
I A B S s 7, /N g Y ALT
AST. ALP f8t5Ftm, /NEFIE4IZH MDA 7K
T . GSH S SOD i J1fAI%, R 251 7] 33
B 8 PR 451473 . Western blotting 45 5 s, 25T
5. mREAFHS ) PBK. Akt BEMAEILT
W A8 4k, i p-PI3K. p-Akt A FRIE T M, FE
p-PI3K/PI3K | p-Akt/Akt 2 [AAHXTFRILFEAR, $2R
BT T EUT ST RE S PI3K/AKt {553 % T
F K AIEST I AR Sl %o 5 2F SUF
B ALHIBEA T TR BUE, 7 — e fRE L T
RA) 24 B FHL 2 T 24 4 B BEAL A A T AT R K
SR FH 200 B S 96 6 3 245 7 R B 2 E A A T K
JHF 20 B A R A T IR AIESE , DL 24 7 SO
PER S 2E= WL . o T WL B VR S,
25T RERRPE A Bl VA SR AL S S04 4

25 bprik, 2T g PI3K/Akt {5 538
B, FRARHLIAXT & A H L ERRRE S, 405
RANRF A, HBUKIP AR . IR M S
2R AR BN B . Shi S o8 25 51 54T
7% SR FH I 4% 5 B2 ) R 2 -5 0T 473 1) 7
W25 ARG, 10 BH SR I 45 2 L4 0 259 5 30
R B PEBIL AR A B B 1 1 43 %) T B A — 5 1 ]
V£, BCHEST h #E— IR A W 5T B 240 7 S BUR 25
PERIALHI BE R T 3Eat,  [RIId h o 25 s AL Y
WFFEBEAE T8 0 S 5
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