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Abstract: Objective The zebrafish model and network pharmacology were used to study the effect of glycyrrhizic acid ameliorated

the cardiotoxicity of aconitine and its mechanism, and to explore the modern scientific connotation of the compatibility to reduce the
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poison of Radix Aconiti Laterlis Preparata and Radix Glycyrrhizae. Methods Healthy wild-type AB zebrafish 48 h post fertilization
(hpf) were randomly transplanted into 6-well plates with 30 fish per well after demiltration. The control group was added with fresh
fish water. Model group and each drug treatment group were given aconitine solution, the final concentration was 10 pmol/L. Each
drug group was given glycyrrhizic acid, glycyrrhizin, and liquiritin at low, medium and high concentrations (10, 50 and 100 pmol/L)
and isoglycyrrhizin at low, medium and high concentrations (1, 5 and 10 pmol/L), respectively. Zebrfish in each group were treated
and cultured in an incubator with constant temperature and light until 72 hpf. The zebrafish heart rate was recorded and
photographed for 20 s under a microscope, and the heart rate was calculated. Image-Pro Plus 5.0 software was used to calculate the
pericardial area, and the components antagonizing aconitine cardiotoxicity in licorice were screened. The antagonistic effect of
glycyrrhizic acid against aconitine cardiotoxicity was further verified by analyzing cardiac structure and function, detecting reactive
oxygen species (ROS) and apoptosis cells. Toxicity targets of aconitine were collected based on Pharmapper, Swiss Target Prediction
and Stitch database, and "cardiotoxicity", "heart injury" and "heart failure" were used as keywords for Target retrieval by using CTD,
GeneCards and DisgeNet databases. The above two groups of targets were imported into Draw Venn online mapping to obtain the
intersection of the cardiac toxicity target set of aconitine. Glycyrrhizin active target sets were collected from PharmMapper database;
The common targets of two target sets were imported into the STRING database for protein interaction analysis. Cytoscape 3.6.0
software was used to analyze the topology of the results, and the median of node degree was used as the standard to screen important
targets. The obtained targets were imported into David database for GO and KEGG analysis. Results Compared with the control
group, the edema of pericardium in model group was significantly higher (P < 0.01), and the heart rate was significantly higher (P <
0.01). Compared with model group, the pericardial area of glycyrrhizin and isoglycyrrhizin concentration groups and glycyrrhizin
high concentration group were significantly decreased (P < 0.01), and the effect of glycyrrhizin was more obvious and concentration
dependent. The effect of low and high concentrations of glycyrrhizic acid, high and low concentrations of glycyrrhizin and
isoglycyrrhizin on the increased heart rate induced by aconitine was significant (P < 0.05, 0.01). Glycyrrhizin could concentration-
dependent antagonize the decreased rate of ventricle shortening caused by aconitine, and the difference was significant in high
concentration group (P < 0.01). Glycyrrhizin significantly inhibited the production of reactive oxygen species (ROS) in zebrafish
induced by aconitine (P < 0.01). The apoptosis induced by aconitine was significantly reduced. The mechanism of glycyrrhizin
antagonizing aconitine cardiotoxicity may be related to MAPK, GRB2, CDC42, EGFR, GSK3b, SRC and other key targets, as well
as the PI3K-Akt, Ras, FoxO and other signaling pathways. Conclusion Glycyrrhizic acid significantly alleviated the cardiotoxicity
of aconitine via regulating PI3K-Akt and Ras signaling pathways.
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Fig.1 Comparison of four compounds in Radix Glycyrrhizae against aconitine-induced cardiotoxicity
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Fig.2 Results of glycyrrhizic acid against aconitine-induced cardiotoxicity

X #R 10 50 100

100 pmotL™ HEREY (umotL ™)

5 I e P<<0.01 s SR LU " P<<0.01
#P <0.01 vs control group; “P <0.01 vs model group
3 ROS&EWN
Fig.3 ROS content detection results

HEE/ (umolL ™)
4 WIERERBER

Fig. 4 Acridine orange staining results

A8 (MP) 73 M 31453 29 A 70 ik A2 20 M, ot 19 26 A
HEEMZR . KEGG Pathway 7 #1 5 5E P<<0.01,
T2 B8 PAE /N B K HEZ1 3 HURH G 18 2% 17 20 2%, AT AL
oAb 3R 25 RN B 7 B, H R vT B 2 E 0 i
PI3K-Akt. Ras. FoxO & {5 5 i B% 45 Pt 2 Sk 5 0 JUE
.
3.5.3  HOr-HO N -E BRI R S AT EE R
Bl 8 FT i » % M 480 2 56 A1 A R 229 4534, Mo
MAPK.GRB2.CDC42.EGFR.GSK3B.SRC %5 & {5 %
1, AT REA H RIS BT S Sl OO BRI S B 51
4 it

BC AR 25 3 3 (P RO R T RIE R LR 58 &
()46 b R, BOATLREE 2 05 FH D sh 25, ik =2 AR
PR AR SIS B S . BT B A X AR BB AT
e . MAHE LR H RSP 8 n E



F44E FETH 202178 %ﬁiﬂ'm‘t % Drug Evaluation Research

Vol. 44 No. 7 July 2021 + 1373 -

5 ETSTRINGHHER-SAHEATIEMLE
Fig. 5 Glycyrrhizic acid-aconitine target interaction map based on STRING
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