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AU A T2 5 1 0T B S A U ) 1 8 2 Ji SR A% 1 ( Cleaved caspase) — 9,
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Abstract; Objective

which corilagin affects high — glucose - induced oxidative stress and

To explore the possible mechanisms through

apoptosis in podocytes to alleviate diabetic nephropathy ( DN ) .
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Methods
glucose) , model group (30 mmol + L™" glucose) , corilagin group (30 mmol - L' glucose plus 50 pM corilagin

MPCS cells in the logarithmic growth phase were divided into 5 groups: control group (5 mmol - L

treatment ) , corilagin + pcDNA3. 1 group (30 mmol + L™ glucose plus corilagin 50 wM treatment after transfection
with pcDNA3. 1), and corilagin + peDNA3. 1 — transcription factor 7 ( TCF7) group (30 mmol - L™" glucose plus
corilagin 50 uM treatment after transfection with pcDNA3.1 — TCF7). Real — time quantitative polymerase chain
reaction ( qPCR) was used to detect the expression of long non - coding RNA ( LncRNA) TCF7; terminal
deoxynucleotidyl transferase dUTP nick — end labeling was employed to assess the apoptosis rate; Western blot was used
to analyze the expression of Cleaved caspase —9, Cleaved caspase — 3, and proteins related to the glycogen synthase
kinase 3 beta ( GSK3B )/nuclear factor erythroid — 2 — related factor2 ( Nrf2 ) signaling pathway; 2', 7" -
dichlorofluorescein diacetate fluorescent probe was utilized to measure reactive oxygen species ( ROS) levels; and
immunofluorescence was used to examine the expression of nephrin and podocin. Results The apoptosis rates for the
control , model, corilagin, corilagin + pcDNA3. 1 and corilagin + pcDNA3. 1 - TCF7 groups were (5.72 +0.49) % ,
(31.14 £5.46 )%, (17.01 £2.75)% , (16.21 +2.83)% and (25.80 +3.42)% , respectively; the relative
expression levels of Cleaved caspase — 9 were 1.00 + 0.11, 3.91 + 0.41, 2.43 + 0.29, 2.49 +0.33 and
3.88 £0. 37, respectively; the relative expression levels for Cleaved caspase —3 were 1.00 +0.08, 5.04 +0. 63,
3.35 +0.48, 3.29+0.45 and 4.78 =+ 0.56, respectively; the ROS levels were 1.00 + 0.14, 6.27 +1. 16,
2.29 +0.32, 2.41 +£0.38 and 5.17 £ 1. 08, respectively; malondialdehyde ( MDA ) levels were (2.33 +0.35),
(9.26+2.23), (4.80 +0.86), (4.47 +0.74) and (7.52+1.36) nmol + mg ', respectively; superoxide
dismutase (SOD ) levels were (41.34 + 6.13), (12.15 +£1.99), (33.38+4.55), (30.01 £4.70) and
(24.16 £3.71) U - mg™"', respectively; and catalase ( CAT) levels were (68.22 +5.45), (28.27 +3.48),
(52.13 £6.06), (50.24 +7.43) and (41.91 £5.39) U - mg~", respectively. When the above indicators in control
group compared with those in model group, the above indicators in model group compared with those in the corilagin
group, and the above indicators in the corilagin + pcDNA3. 1 group compared with those in the corilagin + pcDNA3. 1 - TCF7
group, all differences showed statistically significant (P <0.05,P <0.01,P <0.001). Conclusion Corilagin can
inhibit high — glucose — induced oxidative stress and apoptosis in podocytes, thereby alleviating DN, possibly related to
its regulation of the GSK33/Nrf2 signaling pathway by LncRNA TCFT.

Key words: corilagin; diabetic nephropathy; transcription factor 7; glycogen synthase kinase 3 beta; nuclear factor

erythroid —2 — related factor2 ; podocyte; oxidative stress; apoptosis
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(2',7" - dichloro fluorescein diacetate, DCFH — DA ) %<
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W) FF %1 40 F . LncRNA TCF7 1F [6] 5 5' - CCGTC-
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FH0.3% Triton X =100 A, EIEFF 5 min, il
A TUNEL J WiRA# 100 pL F 37 CHEATFF 1 h,
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2 35 A o A A REE f 4% Z2 5 I s i [
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B 4 CHET o BRI, in A ZH1(1:2 000) % i
WEIEHEE 2 ho PEMEL, A DAPL Jeii =B
10 min, 1T 7 6 HE K B |7 ) £ v, F1 2806 B i
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qRT - PCR .7, 5 XF BE 20 A Eb , A5 780 24 200 Jifd v
LncRNA TCFT FX} 32k K835 (P <0.001) ;5
BRI ZH AH LL , corilagin ZH 4f fifd o LncRNA TCFT Xt 3R
IR B F FEAR (P <0.001) ;55 corilagin ZH A LL,
corilagin + pcDNA3. 1 41 4fi J}fd o LncRNA TCF7 3%} 3%
WKPEEG I ERREGEIFE (P >0.05): 5
corilagin + pcDNA3. 1 Z{#H kb, corilagin + pcDNA3. 1 — TCF7
ZH 20 i th LneRNA TCFT A XF 3% 35 7K °F 8. % Tt &
(P<0.001),0L5& 1,
2 RAMMMBATEEMNILER

TUNEL #0453 W7, 5 X B2 AH L, 15 80 41
AT TR B E TR (P <0.001) ; SERIAAH L,

F®1 K HMM P HEIE 4TS RNA % 5% B 7 7 (LneRNA
TCFT ) FIXFFRIK K- (% £ 5)

Table 1
transcription factor 7 ( LncRNA TCF7) in different groups of cells

Relative expression levels of long non — coding RNA

(x%5s)

Group n LneRNA TCF7
Control 8 1.00 +0. 08
Model 8 2.34+£0.32"" "
Corilagin 8 1.62 £0.24444
Corilagin + pcDNA3. 1 8 1.57 £0. 21
Corilagin + pcDNA3. 1 - TCF7 8 2.21 £0.34444

LncRNA TCFT : Long non — coding RNA transcription factor 7; Compared

* P < 0.001; Compared with model group,
pcDNA3. 1

with control group,
ABAP <0.001; Compared  with
A44p<0.001.

corilagin  + group,

corilaginZH ZHMIIR TR 42 R (P <0.001) ; 5 corilagin
ZHAH L, corilagin + pcDNA3. 1 H 40 A TR AEG 1 2#
FERILGIT%E X (P >0.05); 5 corilagin +
pecDNA3. 141 4H kb, corilagin + pcDNA3. 1 — TCF7 4141
J T AR B TR (P <0.001) , WK 1 f1 2, WB
Rl g , 5% B4 AR E , BRI ZH Cleaved caspase —9 Al
Cleaved caspase — 3 #f Xt ik K 2 8 & FH = (35
P<0.001); 5 # % 2 #H [, corilagin i Cleaved
caspase —9 Fll Cleaved caspase — 3 FHX} 3 ik 7K -1 i
AL (4 P <0.001) ;5 corilagin ZH4H L., corilagin +
pcDNA3. 1 2 Cleaved caspase —9 F Cleaved caspase —3
AR R K PG i 7 B2 R ARG (8
P >0.05) ;5 corilagin + pcDNA3. 1 ZH#H k., corilagin +
pcDNA3. 1 - TCF7 #H Cleaved caspase — 9 FlI Cleaved
caspase — 3 FHXTFIAK I B EF T & (#HP <0.001) ,
ULIE T FZ& 2,
3 FHHEMMEREAKFERLLER

DCFH - DA Je A 558 i, 500 B AT L, AU
ROS OG5 B W25 THim (P <0.001) ; 5B LA 1L,
corilagin 26 ROS 5¢ 6o & L FE &ML (P <0.001) ; 5
corilaginZ{#H I, corilagin + pcDNA3. 1 2 ROS 7¢ Yk &
G FER TG X (P >0.05) ; Hcorilagin +
pcDNA3. 1 ZH #H kb, corilagin + pcDNA3. 1 - TCF7 #H

1 2 3 4 5
. _ e
Cleaved caspase: _ e

1 o B e s G 25 2 40 A T
Figure 1  Comparison of apoptosis levels among different groups
of cells detected by Western blot

1 Control group; 2: Model group; 3: Corilagin group; 4: Corilagin +

pcDNA3. 1;5 group: Corilagin + pcDNA3. 1 - TCF7 group.

T2 BHMMIIT-E S Cleaved caspase —9 Fll Cleaved caspase —3 FHX}FIE K- HLEE (% £ 5)

Table 2 Comparison of apoptosis rates and relative expression levels of Cleaved caspase —9 and Cleaved caspase — 3 among different

groups of cells (x +s)

Group n Cell apoptosis rate( % ) Cleaved caspase —9 Cleaved caspase —3
Control 8 5.72 £0.49 1.00 £0. 11 1.00 +0. 08
Model 8 31.14 £5.46* ¢ 3.91 £0.41** " 5.04+0.63** "
Corilagin 8 17.01 2, 75554 2.43 £0.29444 3.35+0.48444
Corilagin + pcDNA3. 1 8 16.21 £2.83 2.49 £0.33 3.29+0.45
Corilagin + pcDNA3. 1 - TCF7 8 25.80 +3.42444 3.88 £(0.37444 4.78 £0. 56444

Compared with control group, * * * P <0. 001 ; Compared with model group,““% P <0. 001 ; Compared with corilagin + pcDNA3. 1 group, 444 P <0. 001.
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ROS O i B & THE (P <0.001) , W4k 3, 5 &
R 25 3R B, 50 BRZEURE LE , AR 2H 40 fiig i MDA K
- FE 5, SOD 1 CAT 3 M3 i ERE L (B
P <0.001) ; 5EHI 4] A L, corilagin 41 21 Jifi / MDA
IOV 55 A%, SOD 1 CAT 3§ ME ¥ &8 % I+ &5 (35
P <0.001) ;5 corilagin 24 A kb, corilagin + pcDNA3. 1
AN MDA 7K F & SOD Fl CAT 1§ ¥E7E G it2%
ZRYTHEITFE X (Y P >0.05); 5 corilagin +
pcDNA3. 1 ZHAH kb, corilagin + pcDNA3. 1 — TCF7 ZH 41
fgrh MDA KSR EFTHE (P <0.001),SOD F1 CAT 7%
PER B E AR ($P <0.05) , WL 3,
4 FHMALEHI14EHE X E B Nephrin 1 Podocin 3k
EKFRIEL IR

eI DA I 45 R 7, 55 0 BUZH A B, A 2
ZH ML P Nephrin F1 Podocin )7 Y6 B 147 i B FEA (3
P <0.001) ; SHAIZAH E , corilagin 41 21 g Nephrin
HI Podocin (5 ICHRIE ) 55 7HS (1 P <0.001) 5 55
corilagin ZH #H kb, corilagin + pcDNA3. 1 #H 40 Jig
Nephrin il Podocin 5658 BE7E G127 |22 F Gt
FE X (HP>0.05); 5 corilagin + pcDNA3. 1 24 #H

R4 KA Nephrin F1 Podocin & F A X 2 K- L 5L
(x+5s)
Table 4  Comparison of relative fluorescence levels of Nephrin

and Podocin proteins among different groups of cells (x £s)

Group n Nephrin Podocin
Control 8 1.00 £0. 08 1.00 £0. 10
Model 8 0.53+0.06*** 0.31+0.03**"
Corilagin 8  0.74+0.09444 0.61 £0.072244
Corilagin + pcDNA3. 1 8 0.72 £0.07 0.64 £0. 06
Corilagin + pcDNA3. 1 - TCF7 8 0.65 £0.054 0.57 £0.064

Compared with control group, *** P < 0.001; Compared with model
group, 242 P < 0.001; Compared with corilagin + pcDNA3.1 group,
Ap<0.05.

R3 KA AL IR KT L (2 £ 5)

L., corilagin + pcDNA3. 1 — TCF7 ZH 41 g # Nephrin
Podocin [ 5% S % J& 35 8 FEK (¥ P <0.05),
W34,
5 FAMH GSK3p/Nrf2 (5 SEERHEXEARIEK
TEeis

WB A 455 B, 550 FEZH AR L, #5780 21 240 Jfa v
p — GSK3B(S9)/GSK3B FI Nef2 7K -4 i 3 FA% (3
P < 0.001); 5 £ 8 20 4 b, corilagin 241 2 fifd h
p — GSK3B(S9)/GSK3B FI Nrf2 7k -+ ik 3 Fh 5 (3
P <0.001) ;5 corilagin ZHAH kb, corilagin + pcDNA3. 1
AN p — GSK3B(S9)/GSK3B HI Nef2 /K F-AE S i
¥ ERRITGTEE X () P >0.05) 5 5 corilagin +
pcDNA3. 1 ZH#H L, corilagin + pcDNA3. 1 — TCF7 ZH 41
Jir p — GSK3B(S9)/GSK3R Fil Nrf2 7K 34 it 2 [ AI%
(P<0.01,P<0.001), L& 2 fg 5,

1 2 3 4 S

2 P S A A 2 A i D R 3B/ T LA
SR T 2 MG T 2 ( GSK3R/N2 ) £ 53 1
HHMFIBKF

Figure 2 Relative expression levels of proteins related to the
glycogen synthase kinase 3 beta/nuclear factor erythroid — 2 -
related factor2 ( GSK33/Nrf2 ) signaling pathway in cells from each
group detected by Western blot

1 Control group; 2: Model group; 3: Corilagin group; 4: Corilagin +
peDNA3. 135 group: Corilagin + peDNA3. 1 — TCF7 group.

Table 3 Comparison of oxidative stress — related indicators among different groups of cells (x +s)

Group n ROS MDA (nmol - mg™!) SOD(U - mg™!) CAT(U - mg™")
Control 8 1.00 +0. 14 2.33 20.35 41.34 +6. 13 68.22 +5.45
Model 8 6.27 £1.16* ** 9.26+2.23%** 12.15£1.99%** 28.27 £3.48* **
Corilagin 8 2,29 £0.32444 4.80 £0.86%22 33.38 £4. 55404 52.13 £6.06%%%
Corilagin + pcDNA3. 1 8 2.41 0. 38 4.47 +0.74 30.01 4. 70 50.24 +7.43
Corilagin + pcDNA3. 1 - TCF7 8 5.17£1.08444 7.52+1.36444 24.16 +3.714 41.91 £5.394

ROS : Reactive oxygen species; MDA ; Malondialdehyde ; SOD ; Superoxide dismutase; CAT ; Catalase ; Compared with control group, * * * P < 0. 001 ; Compared

with model group, 242 P <0. 001 ; Compared with corilagin + pcDNA3. 1 group,4 P <0.05,444 P <0.001.



Chin J Clin Pharmacol

45

Vol. 42 No. 1 January 2026 ( Serial No. 447)

RS UL GSK3R/Nef2 {551 A5G 1 HHN R 8K
MR (2 £5)

Table 5
related to the GSK3B/Nif2 signaling pathway among different

Comparison of relative expression levels of proteins

groups of cells (x £5)

p—GSK3B(%9)/

Group n CsK3p Nrf2
Control 8 1.00 0. 14 1.00 £0. 10
Model 8 0.63x0.08"** 0.55=0.06"""*
Corilagin 8  0.93£0.09%4%% 0.77 £0.10444
Corilagin + pcDNA3. 1 8  0.95x0.11 0.72 0. 08

Corilagin + pcDNA3. 1 —~TCF7 8  0.71 +0.07444 (.58 +0. (0744

Compared with control group, *** P < 0.001; Compared with model

group, 222 P < 0.001; Compared with corilagin + pcDNA3.1 group,
ALp<0.01,444P<0.001.
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