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Abstract: Objective To investigate the role of miR-199b-5p in the treatment of anti-renal fibrosis of Improved-Nephropathy Formula
1 GHi'E 95 1 577, N1F). Methods A total of 36 rats were randomly divided into sham group, model group, N1F low-, medium- and
high-dose (9.69, 19.38, 38.76 g/kg) groups and losartan (50 mg/kg) group, with six rats in each group. Except the sham group, renal

fibrosis model was established by left unilateral ureteral obstruction method in the other groups. After 14 d of drug intervention, renal
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function was detected in each group of rats. The pathological changes of renal tissue were observed by hematoxylin-eosin (HE) and
Masson staining. Renal tissues of rats in sham group, model group and N1F high-dose group were sequenced by miRNA, screened for
differentially expressed miRNAs and verified by qRT-PCR, gene ontology (GO) function and Kyoto encyclopedia of genes and
genomes (KEGG) pathway enrichment analysis of target genes were performed. The correlation between miRNAs and epithelial-
mesenchymal transition (EMT) and renal fibrosis was analyzed by bioinformatics. The expressions of EMT-related proteins in renal
tissue were detected by immunofluorescence and Western blotting. Results Compared with model group, serum creatinine (SCr) and
blood urea nitrogen (BUN) levels were significantly decreased (P < 0.05, 0.01), the pathological changes of renal tissue were improved
in N1F groups. miRNA sequencing analysis showed that the expression of miR-199b-5p was up-regulated in model group, but down-
regulated in N1F high-dose group. qRT-PCR verified that the relative mRNA expression level was basically consistent with the
sequencing results. A total of 90 target genes in miR-199b-5p were related to EMT and renal fibrosis. Compared with model group, the
expressions of EMT-related proteins a-smooth muscle actin (a-SMA) and Vimentin in renal tissue were down-regulated (P < 0.05,
0.001), but the expressions of E-cadherin and Zonula occludens-1 (ZO-1) were up-regulated in N1F groups (P < 0.05). Conclusion
N1F may inhibit EMT by down-regulating the expression of miR-199b-5p, and play an anti-renal fibrosis role.

Key words: Improved-Nephropathy Formula 1; epithelial mesenchymal transformation; renal fibrosis; RNA sequencing; miR-199b-

5p; saikosaponin; astragaloside A; berberine hydrochloride
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miRNA Al (5-37)
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HIEFARELE: "P<0.01; SEBALLE: *P<0.05 #P<0.01.
**P <0.01 vs sham group; *P <0.05 *P <0.01 vs model group.

3.2 NIF XS4 KRS ERIEE AN
mE 1R, BRTFEARAKRRE SRS, &
NER B NE KBRS R . ST ARG
B, MR ENE BRI IR BAR SRS,
ek, RIBIETE, KERVEMMIRIE, FINEZE



* 1604 »

FED 20244E3 8 $55% B5H  Chinese Traditional and Herbal Drugs 2024 March Vol. 55 No. 5

Masson

4, ‘BT R A DT B R % s SRR LU,
FE 2K RE NE 2R 1) R VA R A — e FE
AR, IR AT, o NIF &7 & 2 e 5
Y PR D
33 EEFIKIETK

W 2 7158 3 Fow, SRR, BAYZH L

A 6

rro-miR-136g-9p A%1
*rno-tifA-Ha-5p_Rs+2
mo-miR -5z ,
. -
mo-miR-20a-5 * mo-miA-30c-5p_ -2
4 7013519 Rt = r;uu:;un.aru-au L
. i MR- B3 5pa

g PAY P1E
= - a-miA-30e-5p
S 0.75
%N S 0.50
E | . 0.25
21 .
i
0

2
log, T A4

NI1F/(gkg™)
El 1 NIF XEAENKRSEREELHFN (X200)
Fig. 1 Effect of N1F on pathological changes of renal tissue in rats with renal fibrosis (x 200)
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#3 BEXRBEHEAERRIEH miRNA
Table 3 Differentially expressed miRNA in renal tissue of

rats in each group

A vs [RTFARHANIF E7EH vs HRIH

# 5 miRNA A = I e
rno-miR-199b-5p 0.032 3.04 4.25 0.028
rno-miR-127-5p 0.046 3.02 0.08 0.041
rno-miR-103-2-5p 0.044 3.03 0.37 0.028
rno-PC-3p-39464 0.012 5.16 0.13 0.047

3.4 miR-199b-5p Z&=53R1%H qRT-PCR 31
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Fig. 3 qRT-PCR validation of miR-199b-5p (X £ s, n =6)

epithelial cell proliferation

A regulation of epithelial cell proliferation
positive regulation of epithelial cell proliferation

positive regulation of cell adhesion

regulation of DNA-binding transcription factor activity
tissue migration

regulation of intracellular protein transport

response to transforming growth factor beta

positive regulation of angiogenesis

regulation of intracelluar potein transport

transcipton regulator complex

nuclear euchromatin

external side of plasma membrane

RNA polymerase II transcription regulator complex
euchromatin

PML Body

cell cortex

focal adhession

cell-substrate junction

collagen-containing extracellular matrix

DNA-binding transcription factor binding

RNA polymerase II-specific DNA-binding transcription factor binding
SMAD binding

activating transcription factor binding

RNA polymerase II activating transcription factor binding
transmembrane receptor tyrosine kinase activity

growth factor activity

heat shock protein binding

transmembrane receptor protein kinase activity

protein serine/threonine kinase activity

3.5 miR-199b-5p KRR FHITNRE T4
miR-199b-5p (1] GO e &£ 74T (Kl 4-A) &
N, BEEEDN FEUE SRR PSR AR, X
RN PS R S ANR 1 i D e o SIS R e 50 )0 AN 7S €6
4 & DNA B[R 745 G duioigie . o, J
% H. KEGG = E£0 (& 4-B) SR, &
BEEETEREEKH T34 2 (receptor tyrosine
protein kinase erbB2, ErbB). WERELNLEE 3-Fk
(phosphatidylinositol 3-kinase, PI3K) -£& ¥4/ B
(protein kinase B, Akt). Wi BRI YL I <5, S,
XF miR-199b-5p §ZM'E £F4EAL KT R] BENLA] EMT 2
1Tk, 454 Targetscan TUIAIH B4, %E T
miR-199b-5p $EIEK HH 5 EMT. B £ 41k AH S T e
1) 90 NP (1 505 AR 85 F bi-H2 A BT BAE H
(protein-protein interaction, PP1) 91 EE{E 2 HUHE 4 Hif
20 A MIAZOEE R, IR b FOG N ) RT RE AR AL )

B
mBP
=§/§: Proteoglycans in CanCer § - . RN
' 10
endocrine resistance 4 0 . o1
H 12
hepatitis B : | 4
[ K]
ErbB signaling pathway + s . 14
; 0
colorectal cancer - g . 16
prostate cancer .
Measles{ @ ; P
1.6X10°%
PI3K-Akt signaling pathway ' 12108
human cytomegalovirys infection . * 0.8X10°®
0.4X10°%
breast cancer | @

—lgP

o

5 10
enrichment score

15

B4 miR-199b-5p $EEHI GO IEE (A) F KEGG @i (B) B
Fig. 4 GO function (A) and KEGG pathway (B) enrichment analysis of miR-199b-5p target genes

(R4,
3.6 NIF M'SAHENKREHLS EMT HXERE
vz |

mE 6 fin, SEFARALE, BRI KR E
2R ZO-1. E-cadherin £ AR IA/K T & & FF1%
(P<0.001), a-SMA £ Vimentin & [ %5 /K T & #
T (P<<0.001); SR LLE:, #4254 a-SMA

FARIBKPEEZFIC (P<0.001), NIF H1. &
FIELH AN VP2 Vimentin 28 [ 287K 5535 FRAK
(P<0.05. 0.01. 0.001), NIF . &AM
20 B-cadherin & 1R IAKF 2 T (P<0.05),
FEu et gt B (8 7) 5 Western blotting 45 5
—5, 5T ARALE, BRI KR EHL 2O-1 FH
PERIEI /D, a-SMA PHIERIAIE 2 SHIRIA LI,



- 1606 * PER 2024E3 8 B55% HSH  Chinese Traditional and Herbal Drugs 2024 March Vol. 55 No. 5

miR-199b-5p B 4F 4k

257

EMT

5 5EMT. SA4HEXMIIREER ik
Fig.5 Screening of functional genes related to EMT and

renal fibrosis
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Table 4 Functional genes related to EMT and renal
fibrosis in miR-199b-5p-target genes
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Fig. 6 Effect of N1F on EMT related proteins expressions in rats with renal fibrosis (X s, n=3)
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Fig. 7 Effect of N1F on EMT related proteins expressions in rats with renal fibrosis (immunofluorescence, x 20)
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