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Analysis of IncRNA-miRNA-mRNA transcription network of pancreatic
tissue in type 2 diabetes mellitus rats intervened by Jianpi Xiaoke Formula
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(Abstract] Objective To study the changes of the long noncoding RNA (IncRNA)}-microRNA (miRNA}-messenger RNA (mRNA)
transcription network of pancreatic tissue in type 2 diabetes mellitus (T2DM) rats after intervention with Jianpi Xiaoke Formula
(JPXKF), and to explore its mechanism of action in treating T2DM from the perspective of transcriptomics. Methods Wistar rats
were selected to establish T2DM model. The rats with successful modeling were given JPXKF for 8 weeks. The fasting blood

glucose (FBG) was measured, and fasting insulin (FINS) and serum glucagon (GC) were determined by ELISA to evaluate the curative
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effects of JPXKF. Pancreatic tissue was taken for high—throughput sequencing to screen differentially expressed (DE) IncRNAs,
miRNAs, and mRNAs. Bioinformatics methods were adopted to analyze the key biological processes and target pathways involved in
drug action, and the results of sequencing were verified by qRT-PCR. Finally, the IncRNA-miRNA-mRNA ternary transcription
network and protein interaction network were constructed. Results In T2DM rats, FBG and GC increased and FINS decreased,
however, this damage can be reversed by JPXKF. According to the sequencing results, 385 DE-IncRNAs and 492 DE-mRNAs were
screened out in model rats. A total of 354 DE-IncRNAs, 590 DE-mRNAs, and 32 DE-miRNAs were identified after treatment with
JPXKF. A ceRNA network consisting of 33 DE-IncRNAs, 16 DE-miRNAs and 87 DE-mRNAs was eventually constructed. GO
enrichment analysis and KEGG pathway analysis showed that these targets of drug intervention may involve biological functions
such as glucose and lipid metabolism, sphingolipid metabolism, regulation of adipocyte lipolysis, FoxO signaling pathway, PI3K-Akt
signaling pathway, and others. Conclusion JPXKF may improve pancreatic function and regulate blood glucose by affecting the

IncRNA-miRNA-mRNA transcription network system in the pancreatic tissue of T2DM rats, and the transcription network involves

multiple pathways and biological processes.

(Keywords) Jianpi Xiaoke Formula; type 2 diabetes mellitus; long noncoding RNA; microRNA; competing endogenous

RNA; Chinese Medicine
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P<0.05 VE R IRE, ik tH i i 45 1F1Y GO FIKEGG
FH . AR PEBEFTHET | R 2 B R T 20
A~ GO % H Y5 KEGG Al F ggplot2 £l <A,
SYHTATREVS B B A P A S O R
1.7 qRT-PCR 3&iiE

HE DU A5 TR AR 6T qRT-PCR B0IE
REHL I 3 ZHEHL 3 > DE-IncRNAs(NONRATT-



1646

RE H E 2R 224 http://hnzyydxxb.hnucm.edu.cn

2023 4R 43 5

013183.2 NONRATT008447.2 FINONRATT027846.2)
13 1DE-mRNAs(Nnat . Leat 1 trpm6) , ™ $2 B
G B ERF AT IS, W2 HIGAPDH , LB
HYAERT IR ] 270 e, EIRSF S 1 YF
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FBG %275 T (P<0.05) s SRV RIAH L IR T
J& JPXK 41 FBG S REAR , AR T R (] £/ M 42
B R (P<0.05) AHEE T C 41,M 411 GC . HOMA-
IR 7KFEFt R, FINS 7K FR#E(P<0.05), 5 M 41 1k,
JPXK 41 GC . HOMA-IR 7KF R F#HH 2, FINS 7KF
FHE (P<0.05), FEWFR 2,

2.2 DE-IncRNAs 5SE&H#

Dy 235 3R A R SRS BN 5 |, T e Y 385 A4
DE-IncRNAs H 47 181 4> Eii 204 A~ F i ; &gt
T TG , KREBIRAIZUA 354 1~ DE-IncRNAs,
Hrr 177 A4~ B8, 177 AR (K 1A, B 1B), Xt
JPXK 205 M 40 L ¥E 5 1) DE—IncRNAs #E 5L A
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%1 qRT-PCR3|¥F73

ElkZ IEmSI¥)(5'->3") IG5 ->3")
NONRATTO013183.2 TCCCTTTTACTTCAGTCAAGCCA GAAGTGGGAATACTCACAACGC
NONRATT008447.2 TGACGGGACGCTACGAGGAA ACGATGTCAAACATGCGGTG
NONRATT027846.2 GCCTTCCCTAAAGTTTCCCAT GCATCAGGAGGAGTCCCACTCT

Nnat AGCGGACTCCGAGACCAGTA AGCAGCACGCGGAAGATGTA

Leat GTGTCCAGATCCGTGTCCCT TGTAGTATTCATCCTGCTGGTGG

trpm6 CCCTGAGTAACCCACTGAGCAAG TCTTCATTTCCATACTTGCCCAC

*2 KHAKXR FGB.FINS,.GC . HOMA-IR 7K F L

2051 n YAYT T FBG/(mmol/L) JBIT G FBG/(mmol/L) FINS/(mIU/L) GC/(pg/L) HOMA-IR

c# 10 5.13+0.78 5.39+1.03 19.2642.22 150.18+4.69 4.61+0.96

M 4 10 26.70+1.04 27.16+1.62% 13.39+1.58* 238.17+7.64* 16.2242.54*%
JPXK 21 10 26.91+1.28 19.40+1.82* 15.73+1.49* 200.69+6.55* 13.80+1.84*

L GAH T LA, *P<0.05, 5 C AR, *P<0.05; 5 M 40 k4%, 2P<0.05,
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