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Effect and potential metabolic mechanism of Danhong Injection on angiogenesis
based on zebrafish model and metabonomics technology

WANG Fang'-2, BI Chenghao!, BI Wenjie?, LI Mengjiao?, WANG Songsong?, HAN Liwen?, LI Yubo'
1. College of Chinese Medicine, Tianjin University of Traditional Chinese Medicine, Tianjin 301617, China
2. School of Pharmacy, Shandong First Medical University (Shandong Academy of Medical Sciences), Jinan 250117, China

Abstract: Objective To study the effect of Danhong Injection (FH£LiF 4}, DHI) on angiogenesis based on zebrafish model and
explore its metabolic mechanism by metabonomics and qRT-PCR. Methods The transgenic strain Tg (flk1:EGFP) was used as model
animal to observe the promoting effect of DHI on the blood vessels of zebrafish internodes. The endogenous differential metabolites
of zebrafish in the process of angiogenic phenotype change were detected by non-targeted metabonomics based on ultra performance
liquid chromatography quadrupole time of flight mass spectrometry (UPLC-Q-TOF-MS), and the potential metabolic mechanism
related to the angiogenic effect of DHI was further explored by qRT-PCR. Results DHI could reverse the inhibitory effect of vascular
endothelial growth factor receptor inhibitor PTK787 on interganglia vessels of zebrafish in a dose-dependent manner (P < 0.01).
Compared with model group, seven endogenous metabolites levels were found to have significant changes in DHI group, mainly related
to the pentose phosphate pathway, arginine and ornithine metabolic pathway. qRT-PCR results showed that DHI significantly reversed
the expression levels of glucose-6-phosphate dehydrogenase (g6pd), transaldolase 1 (taldol), transketolase a (tkta), ribose S-phosphate
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isomerase A (rpia) and ribulose-5-phosphate-3-epimerase (rpe) genes in the pentose phosphate pathway in zebrafish (P < 0.05, 0.01).

Conclusion Zebrafish model was used to verify the remarkable angiogenesis effect of DHI. Metabonomics and qRT-PCR studies

showed that the angiogenesis of DHI was mainly related to pentose phosphate pathway.
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Table 1 Primer sequences
A SIMFESI (5°-37) KN bp
gapdh  F: TGACCCGTGCTGCTTTCTTGAC 146
R: TTTGCCGCCTTCTGCCTTAACC
gbpd F: GACCGAGCTGGACCTGACCTAC 133
R: GGCTTCCCTCAACTCATCACTGC
taldol  F: TGACTACAGGACGGTGGTGATGG 100
R: CAGCAGTGCAGGTGAGATGGTG
thta F: GCCTCCCTCTCTTCTCCTCCTTC 144

R: CCGTCTGCTGGTCTGGTTTGTG

rpia F: GTGTGATGAGGAGGGTTGTGTTCG 110
R: CCGCCTGCTGCTGTTGATTAGTC

rpe F: GAGAAGCAGCATGGCGTACAC 104
R: CAGCACCGCACTCCATCATTC

24 GitEoMh
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PTK787 0.05 ug-mL™!
2 5001

200 um 2 0001

PTK787 0.20 pg-mL !
S 1500

10 001

1 15 34K um

5001
PTK787 0.80 pg-mL-!

S 005 020 080  1.60
PTK787/(ug-mL™")

PTK787 1.60 pg'mL !

ExHRA S "P<0.01.
**P <0.01 vs control group.
1 PTK787 MWD& LATEMENIFNE (X+s,n=06)
Fig.1 Effect of PTK787 on intersegmental blood vessels of zebrafish larva (X + s, n = 6)
%o 1

PSR 15 uL-mL™!

PO i 15 30 60
FHA S/ (ug-mL ™)

EXIRALE: #P<0.01 ##P<0.001; SHMALLE: "P<0.05 “P<0.01, E4 [,
#P<0.01 *P<0.001 vs control group; "P < 0.05 P <0.01 vs model group, same as Fig. 4.

2 PRELESHERX PTK787 SRS @ AT EMENTE (X+s,n=6)

Fig. 2 Effect of Danhong Injection on intersegment vessels of PTK787-induced zebrafish larvae (X £ s, n =6)
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A-PLS result; B-OPLS-DA of control group and model group; C-replacement test results of control group and model group; D-OPLS-DA of model group

and Danhong Injection group; E-replacement test results of model group and Danhong Injection group; F-pathway enrichment analysis.

3 XERE. BRBVAFSLTSIRA R B E ST
Fig. 3 Metabolic profile analysis of control group, model group and Danhong Injection group
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Table 2 Differential metabolites

ANEIEY] HMDB DR mlz FRAYH vs X R ZH FHA A SR vs FEALH
bt A b HMDB0003224  CsHi004 133.049 ! 1
D-1% b HMDB0000283  CsH10Os 131.035 ! 1
MR HMDB0012874  C20H2s0: 299.200 ! 0
n-Z.-5-$7 HMDB0001238  CasHs2NO7P  522.352 ! 0
170,21- 2 B 2 7 B B HMDB0006762  CeéHaCu 214.901 ! 0
-]z A A HMDB0001851  CsH120s 133.049 ! 0
D-FS AR HMDB0003416  CaoH70Os 701.502 ! 1

3R B, BRI

1 indicates up-regulation, | indicates down-regulation.
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Fig. 4 Expressions of pentose phosphate pathway related genes in zebrafish of each group (X +s,n=3)
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