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miR - 150 —5p inhibits oxidative stress and immunological infiltration via
the TLR7/NF - kB axis to improve diabetic nephropathy

RAN Jiao —jiao, LIU Jing, ZHANG Jing, ZHAO Chen —xu, WANG Chu - ying, LI Yu — mei
School of Pharmacy, Changchun University of Chinese Medicine, Changchun, Jilin 130117, China
Abstract ; Objective To identify oxidative stress (0S) — and immune — related biomarkers and their therapeutic targets in
diabetic nephropathy (DN). The development of DN is closely associated with chronic inflammation, which exhibits complex
interactions between OS and immune — metabolic alterations, collectively driving disease progression. Methods Download the
GSE142153 dataset and evaluate immune cell infiltration in its samples. Simultaneously perform differential analysis on this
dataset, intersecting the resulting differentially expressed genes ( DEGs) with overall survival — related genes ( OSRGs) to
identify OS - related differentially expressed genes (DE — OSRGs) in the DN process. Functional enrichment analysis clarified
the biological roles of DE — OSRGs. A protein — protein interaction ( PPI) network was constructed, and core DE — OSRGs
were selected using the MCC algorithm in the cytoHubba plugin. After validating their reliability via ROC diagnostic curves,
target miRNAs of DE — OSRGs were cross — analyzed with DN - related microRNAs to identify miR — 150 — 5p, with binding
sites subsequently validated. Finally, the expression of core DE — OSRGs and the mechanism of action of their target miRNAs
were validated using a rat DN model. Results  Bioinformatics analysis identified TLR7 as the core DE — OSRG, and
combined with target miRNA prediction, miR — 150 —5p was determined as the primary focus of this study. Animal experiments
demonstrated that miR - 150 — 5p agomir significantly downregulated TLR7 and NF — kB p65 expression (P <0.05), reduced
the production of malondialdehyde (MDA) , a marker of oxidative stress (P <0.05), and increased the activity of superoxide
dismutase (SOD) and glutathione peroxidase (GSH —Px) (P <0.05). Furthermore, miR — 150 —5p suppressed secretion of
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tumor necrosis factor —a (TNF — « ), interleukin =6 (IL —6), and interleukin - I (IL —18) (P <0.05), mitigated

immune cell infiltration, and improved renal pathological damage. Conclusion

By down - regulating TLR7 and modulating

the NF - kB pathway, miR - 150 - 5p attenuates OS injury and inflammation in DN, thereby improving renal function and

offering a promising therapeutic target.
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Fig. 7 Detection of oxidative stress markers in rat blood
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Fig. 9 Immunohistochemical analysis of rat kidney tissue

43 4k I T 88 ( myeloid differentiation factor 88,
MyD88) Fi1 fift 84 K 5 A - 32 1A #H 2 A 5 6 (tumor
necrosis factor receptor — associated factor 6, TRAF6 ) 4§
DTS E S, S HENE T B MH KA o
(inhibitor of nuclear factor kappa B alpha, IkBa ) )
FRALFNRE A , TR NF — kB (p65/p50) , i HBER%
MR 2 A0 M A% 45 A DNA W REE 7 91, ] 4 3k 9
e, NF - kB 7R 40 A% 45 4 1) 2 R i 48 35 [H 10
Ja B F X8, 20 IL -6 TNF - o | IL - 18 %542 R 41

JRLPR A8 2R 38 [ BRSO Al 28 5 AH OG0 7, 3R 41
AL R -2 ( cyclooxygenase —2,COX -2) iF5 A —%F 4k
A5 (inducible nitric oxide synthase ,iNOS) , JilJE] OS
F A HE 2 I, i — 25 i BE PR B e Y e B AR
B3 PR, TLRT/NF — kB {5530 % 7 PR s
S 1 OS Ay i i rh a7l 1 GBI 0

ABFFE M miR - 150 - Sp 7ERkEEIE I S
SR B s vh A SRR AT, B miR - 150 - 5p
AR T IEAAE SN AT OS8R i, miR —~



. 348 -

PRARTR BT 2% 2026 4750 53 4545 2 81 Modern Preventive Medicine, 2026, Vol. 53, NO. 2

A
TNF-G | s S o S
6| ——— -
o -
NF-kB p65 | « - —— —

GAPDH
AN
O &
€ & & ¢
o O &
&) O N
> &
R S
Q v
N
&
G Hkk K H ns
ns 4 k%%
~ 200 2 .
o A 43 3 v
53 1.5F oFa R
3 ° a T v
0 B a= 4 : Y
82 1015 i s 5 o Elm A
-z L} x L] o4 Ay
gL v Fg 4 ‘E‘
£ - - v = o
i 0.5 &+ ¥ = A A
N N
& s & oo"‘o S s s
9 & < *® &
R RS
I >
& &

B ns C
25
*% * kX

2.0
x T
z s 3
< 15
3 3
? 10 2
Z =
F s

=
z L
g g,
< )
[} s
~
B g
F ¥ T
('8
z
0
S & ©
&£ °°9‘° oo
($) ® &
K O
&
&
T
o
o
<
[2)
@
E

TE A R EE AR E B - F g8 BB A SE 24347 ;G — H Jy TLR7 mRNA il miR — 150 — 5p AR KK G200, WA 4, P (HAR

L —2

B 10 SRS 4120 JORE AT G2 (A T TLRT/NF — kB 3 A G 25 1 A 4G

Fig. 10 Detection of inflammation — related proteins and TLR7/NF — kB pathway — related proteins in rat kidney tissue
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