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Abstract: Objective To reveal the effects of Buyang Huanwu Decoction (#hFH 3% F17%, BHD) on circular RNA (circRNA)-
microRNA (miRNA)-mRNA transcriptional network in hippocampal of rats with cerebral ischemia, explore its mechanism for
treatment of cerebral ischemia. Methods UPLC-Q-TOF/MS was used to analyze the chemical composition of BHD. SD rats were
randomly divided into control group, model group, BHD (5 g/kg) group and butylphthalide (54 mg/kg) group. The middle cerebral
artery embolization method was used to replicate cerebral ischemia model in all groups except control group. After 7 d of intervention,
neurobehavioral scores, HE staining and immunohistochemistry were used to evaluate the efficacy of BHD, competing endogenous

RNA (ceRNA) microarray was used to screen circRNAs and mRNAs differentially expressed. Main biological processes involved in
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differential genes was analyzed by gene ontology (GO) function and Kyoto encyclopedia of genes and genomes (KEGG) pathway
enrichmen; qRT-PCR was used to validate the gene microarray results. Finally, circRNA-miRNA-mRNA transcriptional network was
constructed. Results A total of 21 compounds including astragaloside IV, dormononetin, ferulic acid and paeonilactone glycosides
were identified in BHD. Rats developed neurological dysfunction and hippocampal neuronal cell damage after cerebral ischemia, and
BHD could partially reverse the above injury, increase the expression of proliferating cell nuclear antigen (PCNA) and Nestin in
hippocampal dentate gyrus. The ceRNA microarray identified 27 differentially expressed circRNAs and 767 differentially expressed
mRNAs after cerebral ischemia in rats, and 70 differentially expressed circRNAs and 692 differentially expressed mRNAs after BHD
treatment. A ternary transcriptional network consisting of seven circRNAs, nine miRNAs and 15 mRNAs was constructed.
Bioinformatics analysis showed that these targets may play a therapeutic role through autophagy, vascular endothelial growth factor
(VEGEF) signaling pathway and phosphatidylinositol 3-kinase (PI3K)-protein kinase B (Akt) signaling pathway. Conclusion BHD
may promote the proliferation of hippocampal neural progenitor cells and induce nerve regeneration by affecting circRNA-miRNA-
mRNA transcriptional network in the hippocampus of cerebral ischemia rats, involving multiple pathways and multiple biological
processes.

Key words: Buyang Huanwu Decoction; cerebral ischemia; circRNA; miRNA; ceRNA; gene microarray; nerve regeneration;
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FED 2022618 $53% B1  Chinese Traditional and Herbal Drugs 2022 January Vol. 53 No. 1 147 -
213 FIH S 32 #ARRAMMROARHEITAERES

KHZ 5580 (fold change, FC) =1.5 &k P<
0.05 fifidk 22 e pRel, JHE AR LL X £ S T4t
i SREBEZETT ZaTNgit ¥ sk iR 2 4
[8]¥4%4, 12 H Graphpad Prism 8 1E B4 HT o
3 #R
3.1 #PRZERIANZER S 7R

£ UPLC-Q-TOF-MS A5l 43 24 HIL T %
122 B R B I TE) (o) B o 58, a8 %o R AR 1)
Hamd AT, LS HEEHE IV, TR
FIIZRER « A2 N BE T SE 21 Ry, FUEIRE 25N
78.14. 46.70. 45.60. 468.40 pg/mL, WK 1.

|
Ul L

1
D) R ‘."v‘m A “ (n

w

|
|

-

m lw

R B X AR LA B RN

WK 2-A fian, SXFIEAA L, B2 K B A
AT N R TS (P<0.01); SHEERIAMEL,
HNPHIE Tz 4K B AT R BB R (P<
0.01), #MHIETLAHHE T ARBRH AR CIH 2 7,
PEIRANBHAE F137 B D0 G K B R 24T R 20

o WIF 2-B fias, SXTHRAIMILL, BRI K R
% ARIEN X AL TCHEF A S, AR pE o, 40
MuAZ [E4s; SR, #BHIETLiAAE T K
ZH K BRI B LR (1] X 22 TOHE ZI ARG BE 5%, 44 i )
BRI /N, AT T

20

w | i
Lh“n . AN

LA -‘
b

T ]HH

L
\J 'H'LL,,JJ.MHM A M“ o

I5 16

i
L. F \"H u ‘ L

I

2 4 6 8§ 10 12 14 16 18

A-EB TR B-AB RN CIRA X
SR S-FER  90-Belr FELAIZE T
IV 16-8ISEH I 17-EME R

IEETREL 1-RIER

10-SE A4 1-T5 e
1I8-KGEHFT 19-FHEEH I 2045000 21-EANE

A-positive ion mode B-negative ion mode C-chemical reference substance positive ion mode

20 22 24 26 28 30 32 34 36 38

t/min
-5 3-JuRbRE 4-HCYH SATANERE 6ATHHE 7-BE

12-EMMERH B3 RREET  4-TEFER 155K F

l-adenine  2-guanosine 3-genistein 7-O-B-D-

glucoside 4-amygdalin S-albiflorin  6-paconiflorin ~ 7-calycosin-7-O-B-D-glucoside ~ 8-ferulic Acid 9-galloylpaeoniflorin  10-methylnissolin-3-

O-glucoside  11-acetylglycitin ~ 12-methylnissolin-3-O-glucoside

13-isomucronulatol 7-O-glucoside

14-calycosin  15-astragaloside IV~ 16-

astragaloside I 17-formononetin  18-soyasaponin I  19-isoastragalosides I  20-palmitic acid 21-ligustilide

B 1 #PBEERS UPLC-Q-TOF-MS 2 EFiRE
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Fig. 3 Differentially expressed circRNA and enrichment analysis
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