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Study on the Effects of Danhong Injection on Gene Expression Profile of Acute Myocardial Infarction
Model Rats by Gene Chip Technique
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ABSTRACT OBIJECTIVE: To investigate the effects of Danhong injection (DHI) on gene expression profile of acute myocardial
infarction (AMI) model rats. METHODS: Male SD rats were randomly divided into sham operation group, model group and DHI

- - —— - group (0.76 mL/kg), with 10 rats in each group. AMI model
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was established by ligation of left anterior descending
coronary artery in model group and DHI group. After

modeling, sham operation group and model group were given
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constant volume of normal saline intramuscularly, and DHI
group was given relevant medicine intramuscularly, once a

day, for consecutive 14 days. After last administration,
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myocardial tissue in the marginal zone of infarction was separated. The change of gene expression profile was detected by gene chip
technique. Using fold-change of relative expression as index, differentially expressed microRNA (miRNA) were screened. On the
basis of retrieving their corresponding genes, gene ontology (GO) and KEGG pathway enrichment analysis were carried out by
using DAVID bioinformatics resource database and KEGG pathway database, respectively. TargetScan database was used to predict
the target gene messenger RNA (mRNA) corresponding to differentially expressed miRNA. Cytoscape 3.6.1 software was used to
construct and analyze the miRNA-mRNA network. Agilent GeneSpring GX v11.5 software was used to screen target genes and
miRNA related to inflammation in the above networks. RESULTS: Compared with sham operation group, there were 22
differentially expressed miRNAs in model group, 5 up-regulated and 17 down-regulated. Compared with model group, there were
26 differentially expressed miRNAs in DHI group, and all of them were up-regulated. The differentially expressed miRNAs related
to DHI therapy for AMI included rno-let-7a-5p, rno-let-7d-5p, rno-let-7f-5p, rno-miR-26b-5p, mo-miR-29b-3p, cel-miR-39-3p,
cel-miR-39-5p, rmo-miR-142-5p, mo-miR-191a-5p, rno-miR-409a-3p. Results of GO analysis and KEGG pathway enrichment
analysis showed that differentially expressed miRNAs were mainly concentrated in membrane-bound organelles, cytoplasm,
endometrial system and other cell components. The molecular functions such as protein binding and ion binding were exerted
through biological processes such as anatomical structure development, multicellular tissue development and development process,
which were mainly enriched in calcium signaling pathway, PPAR signaling pathway, VEGF signaling pathway, cell apoptosis,
glycosylphosphatidylinositol anchored biosynthesis, valine, leucine and isoleucine degradation, etc. miRNA-mRNA network
analysis showed that there were 25 target gene mRNAs corresponding to differentially expressed miRNA and 24 miRNAs related to
it. There were 6 inflammation-related target genes (/L6, IL1b, TNF, TLR4, CRP, CXCL12) in this network, involving 19
differentially expressed miRNAs. CONCLUSIONS: The therapeutic effect of DHI on AMI may be related to regulating the
expression of related miRNA, affecting signal transduction of calcium ion, PPAR and VEGF pathways, and regulating the
secretion of inflammatory markers such as interleukin, chemokine and C-reactive protein.

KEYWORDS Gene chip technique; Danhong injection; Acute myocardial infarction; Differential expression; MicroRNA;
Messenger RNA; Signaling pathway; Inflammation; Rat
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 RNA (miRNA) #9286 £ 32 5 # &Y, miRNA A3
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1.2 Zm5idH

DHI (Jif A5 K il 254 BR A | iS50 17121030, #1
B SCHE 10 mL) s EST I F TR IA RER 2R RA
FRZN A 415 2 017140617, BLA% - 0.96 g (160 J7 FAAL)];
QIAzol Lysis 2 U A i 175 (45 : 79306) .miRNA
4fifk 387 £ miRNeasy Mini Kit($1t5-: 217004) .miRNA
FE AR £ miScript [T RT Kit(F1t5-:218161) X #E
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{5 B miRBase £ 45 /& (https : //www.mirbase.org) ¥
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PL“2.67 I T i 22 57 235 miRNA A% i BE DR Ay %of
% ¥ H KEGG #4i % (https : //www.kegg.jp ) #1T KEGG
W E AT, B R UL PR, HA /N B H
AW R AR R 2 ) B 45 iR T TBtools
0.6656 i Ab 3, DL B HEARTEE R .
2.8 miRNA-mRNA [ 547

i Bl TargetScan (4 /% (http : //www.targetscan.org/)
P 22 57 4% 1k miRNA (245 5 AMI % A DL DHLRY?
A O 4 FB miRNA) /9 #8 2k [ mRNA, Jf iz ] Cyto-
scape 3.6.1 B4 44 i miRNA-mRNA ¥ 4% , X} 22 7 £ ik
miRNA 5 HARH: R 2 8] A AH B OC RFEA T a] ALJRE7s ; []
i, v FH Agilent GeneSpring GX v11.5 ZX2F i % F i ]
26 h B RE A DGR BRI TR, UIGAZ A 5 AMLR A= 5 R
W V¥4 ) miRNA . _EIR 74T B iR 5 A= ) =
FRHAT IR Al 5E A
2.9 HiELLE

FIH Excel 2010 X85 - fis AT A — AL Ab B, &
A RT2 Profiler qPCR Array System 7£2k 73 #1544 (http - /
www.SABiosciences.com/pcrarraydataanalysis.php ) i1 743
Mro SR SPSS 17.0 B AFXS Bt dEAT e it oo b . THE%E
FHA X+ s 808 AR LBCR H K 3. P<<0.05 W 2E5A
gt rE L
3 #HR
3.1 ZERFTIXmiRNATFIESTER

SGRT AR M, BRI LH 22 57 435 miRNA 3£ 224>,
HAp R FRSA R LT LR 1(EF, “mo”
INRER, “cel” FRon AL, TR SREAEIAH L4, DHI 4
ZE 52435 miRNA $£ 26 5%, o 3k Bl TRILR 2.
# 1.3 20 WL, 5 DHIIRYY AMIAT K (9 22 5 % 1K miR-
NA 4§ rno-let-7a-5p . rno-let-7d-5p . rno-let-7f-5p , rno-
miR-26b-5p . rno-miR-29b-3p, cel-miR-39-3p. cel-miR-39-
5p.rno-miR-142-5p .rno-miR-191a-5p .rno-miR-409a-3p.

*1 HRBAS5EHEFAREANERFKIEZ mIRNA

Tab 1 Differentially expressed miRNA in model

group and sham operation group

miRNA i Ff ERITH P mikNA % Ff ER P

mo-let-Ta-5p =353 0.0324 mo-miR-30c-5p —=2.330 0.033 6
mo-let-7d-5p =2.017 0.0412 mo-miR-30e-5p —2.243 0.026 6
mo-let-7E-5p —3.788 0.0254 mo-miR-26a-5p =217 0.0209
mo-miR-126a-3p =294 00123 mo-miR-40%-3p —2.5% 0.0105
mo-miR-128-3p —2014 00154 cel-miR-39-3p —4.187 0.0041
mo-miR-150-5p —3.816 0.0287 cel-miR-39-5p =3.502 00139
mo-miR-191a-5p =2.191 0.0365 mo-miR-146b-5p 4147 0.003 4
mo-miR-142-5p —2438 00178 mo-miR-21-5p 2.681 0.0318
mo-miR-26b-5p —3.940 0.0012 mo-miR-214-3p 5Am 00178
mo-miR-29b-3p =2.730 00101 mo-miR-383-5p 2150 0.0273
mo-miR-30b-5p —2373 0.0459 mo-miR-31a-5p 4491 0.0059
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#*2 DHIASKEARZERRIE miRNA
Tab 2 Differentially expressed miRNA in DHI group
and model group

mRNAHf ER P miRNA £ ERH P

mo-let-Ta-5p 4876 0.0073 mo-miR-186-5p 3.162 00239
mo-let-Te-5p 2240 0.0198 mo-miR-191a-5p 2.198 00148
mo-let-7d-5p 2414 0.0398 mo-miR-205 2.899 0.031 6
mo-let-Te-5p 2287 0.0308 mo-miR-207 2339 0.0190
mo-let-7f-5p 2811 00145 mo-miR-210-3p 2343 0.0251
mo-miR-103-3p 2.008 0.0249 mo-miR-26b-5p 2039 0.0215
mo-miR-129-5p 2113 0.0103 mo-miR-296-3p 227 0.0169
mo-miR-130a-3p 2241 0.0156 mo-miR-29%-5p 2043 0.0337
mo-miR-142-5p 3191 0.0224 mo-miR-29b-3p 3920 0.0093
mo-miR-143-3p 2356 0.0312 mo-miR-325-5p 2334 00124
mo-miR-15b-5p 2221 00188 mo-miR-409-3p 3367 0.0114
mo-miR-16-5p 2014 0.0353 cel-miR-39-3p 4365 0.0074
mo-miR-185-5p 2589 0.043 6 cel-miR-39-5p 3.651 0.016 8

3.2 ZERFRiXmiRNA XM NERE GO HTER

2 57318 miRNA X0 3 [H] 2 L4 Tp 7 R 25 5 41 i
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“#R
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(PPAR) {5 518 % , L% W iz £ K 7 (VEGF) 15 518
B, B IR A1 A T 1 AR BRI S AH G S i L
ENES N
3.4 Z=RFiXmiRNA-mRNA MK 55145 R

FEZ M 45, 5 25 5 3235 miRNA X A9 2 []
mRNA 3t 25 4~ , 61§ CXCL10 ., IL7 . Nox4 . VEGF ., TNF .
CCL3 % 3 5 2 45 FBE ) miRNA A 244>, 3 WL E 3 (&
o, 05T 26R 25 5 25k miRNA, [B T 28 7% % 1 18 35 [
mRNA, L FIR W ) . Hidr, 5 R SV AH Y
SUELRA 64, 43 9 IL10 IL1h . TNF . TLR4 .CRP . CX-
CL12, %6} 7553635 miRNA £ 19, 6145 mo-let-7a-5p ,
rmo-let-7¢-5p .ro-miR-205 ,rno-miR-26b-5p %5, PEILF 3,
4 iTig

miRNA # A NI 20 2 s i Ky + R AL Z —,
HZ25THAMERNOIEERKET 483 BT . 41E
W SETSAENMEZMEREYLR, HS5E2E
FOBE I AN o X5 505 G M i JRe 4 ) 19 & A= % U AR
e HET, AKE 2 AT T £2 5 miRNA, HAL
TIATEANWIEE N, C A B AR s 22—

LRI R AR IR T F 20 80 AR H ), R HE R
ZeA My , BRE & RUF 9 B SEAZ R A BOR Ty b 11 5 7
YR RESE AT R Y LSRG S ERICRE ST i T
ZeA8 3 R A AR ) 2= 58 A 0 B T T AR ERURE
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Tab 3 mRNA and miRNA of predicted inflamma-
tion-related target genes
Hi W R ST 2 5k I RIAE R AR
v miRNA i ERFmikNA

IL10 9 mo-let-7a-5p, mo-let-Te-5p, mo-let-7d-5p, mo-let-Te-
Spumo-let-7f-5p , mo-miR-4092-3p . mo-miR-299- Sp.,
mo-miR-186-5p ,mo-miR-185-5p

IL1b 2 mo-miR-205,mo-miR-103-3p

INF 2 mo-miR-26b-5p ,mo-miR-1302-3p

TLR4 1 mo-miR-186-5p

CRP 3 mo-miR-207,mo-miR-26b-5p ,rmo-miR-185-5p
mo-miR-325-5p. ro-miR-1302-3p , mo-miR-207, rno-

L I miR-191a-5p, mo-miR-210-3p., mo-miR-205 , mo-miR-

142-5p., mo-miR-185-5p, mo-miR-103-3p, mo-miR-
186-5p ,rno-miR-143-3p

DHI i R I 25302 5500 , T T PR Y 78 1
P LR SRR TRE Do L B0 O JUUBE B I L A 55850, 7
BT Oy ik — A R AR FIALAR , A BE 5 1 52 1]
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AMI K FRUBE R Bty b, DASE DRSS R R AR B, R 1)
1 DHI X #5878 K B0 TURE BB 30 2% IX 35 DY) 6 3K 3% 1 5%
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RE , D0 ) 3 v RO LS T 0 e A s Hoy B 2
P 3 A S DR, AT SE BT AR B AR AR AR
AR RAFEDUS DK AERE AL BV | TR Ao 34 AT e P9 12 24
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