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Effect of oridonin on high glucose induced pyroptosis of renal tubular epithelial cells by regulating the
Nrf2/HO-1 pathway
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[Abstract ] Objective To investigate the effect of oridonin (Ori) on high glucose (HG)-induced pyroptosis in rat renal tu-
bular epithelial cells by regulating the nuclear factor erythroid 2-related factor 2 ( Nrf2)/heme oxygenase-1 ( HO-1) pathway.
Methods The Cell Counting Kit-8 ( CCK-8) assay was used to detect the effect of different concentrations (2.5, 5, 10pwmol/L) of
Ori on the survival rate of HG-induced NRK-52E cells and the survival rate of NRK-52E cells under different intervention times. The
concentration and time of Ori’s action were screened. NRK-52E cells were divided into the control group ( Control group, 5.6 mmol/L

D-glucose) , HG group (30 mmol/L D-glucose) , HG + Ori group (30 mmol/L D-glucose + 5 pmol/L Ori) , HG + Ori + si-NC group
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(30 mmol/L D-glucose + 5 pwmol/L Ori + transfection of si-NC) , and HG + Ori + si-Nrf2 group (30 mmol/L D-glucose + 5 pmol/L
Ori + transfection of si-Nrf2). The cell morphology was observed by transmission electron microscopy; the level of pyroptosis was de-
tected by caspase-1 and PI double staining; the levels of ROS and mtROS in cells were determined by flow cytometry; LDH kit was
used to detect the level of LDH in cell supernatant; ELISA was used to detect the levels of IL-1B8and IL-18 in cell supernatant; SOD
activity detection kit was used to detect the activity of SOD in cells; Western blot was used to detect the expressions of Nrf2, HO-1,
NQO1, nucleotide-binding oligomerization domain-like receptor protein 3 (NLRP3) , GSDMD-N, caspase-1 p20, interleukin-18 (IL-
1B), and IL-18 proteins.
and the cell membrane had micropores. The cell pyroptosis rate, the co-localization rate of ROS and mtROS, the levels of LDH, IL-1p
and IL-18, and the expressions of NLRP3, GSDMD-N, caspase-1 p20, IL-1B, and IL-18 proteins were significantly increased ( P<
0.05), while the levels of SOD, Nrf2, HO-1, and NQO1 were significantly decreased ( P<0.05) ; compared with the HG group, the

Results Compared with the Control group, the cells in the HG group were swollen and even ruptured,

cells in the HG + Ori group had less swelling and rupture, and the cell pyroptosis rate, the co-localization rate of ROS and mtROS, the
levels of LDH, IL-1B and IL-18, and the expressions of NLRP3, GSDMD-N, caspase-1 p20, IL-13, and IL-18 proteins were signifi-
cantly decreased ( P<0.05), while the levels of SOD, Nrf2, HO-1, and NQO1 were significantly increased ( P<0.05) ; compared
with the HG + Ori + si-NC group, the cells in the HG + Ori + si-Nrf2 group had more swelling and rupture, and the cell pyroptosis
rate, the co-localization rate of ROS and mtROS, the levels of LDH, IL-1B and IL-18, and the expressions of NLRP3, GSDMD-N,
caspase-1 p20, IL-1B, and IL-18 proteins were significantly increased (P<0.05), while the levels of SOD, Nif2, HO-1, and NQOI

were significantly decreased (P<0.05). Conclusion Ori may inhibit HG-induced pyroptosis of renal tubular epithelial cells by reg-

ulating the expression of key proteins in the Nrf2/HO-1 pathway.
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D-#Z# +5 pwmol/L Ori) (HG +Ori +si-NC 21 ( 30
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52 MR T 6 fLART , T 45 T AH AL B 5 R U
PRI AR AN, 28 PBS VA5 il g 2 4 i 2, o0
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W TC LY 55 % 50 B ) T 4 M 1% =48 b 0 5 4 i
30 min; £8 PBS PR 5, 41 200 H i i i 44
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FFE(P<0.05),1M 2.5.5.10 wmol/L Ori Ab B 5
[(101.88+3.45)% . (98.65+4. 12)% . (102. 36 +
3.89) % | AAFTE 22 F G 2# B L (P>0.05) ,
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LN /D s 5 HG+O0ri+si-NC 4140 L, HG +Ori+
si-Nef2 2 i ik B 420 bt &2 | 0034 e N = e
i, WL,

2.3 Ori 3 NRK-52E HiET/KEHEWE 5
Control ZHAH ., HG 2H NRK-52E 4T R B Z T
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Figure 1 Observation of NRK-52E cells in each group by transmission electron microscopy( x200)
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Figure 2 Determination ofpyroptosis by flow cytometry
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Figure 3 Determination of intracellular ROS and mtROS

levels in NRK-52E cells of each group by flow

cytometry

2.5 Ori 3 NRK-52E 40 f k& & LDH, IL-1B,
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VR E TR, SOD T M i PR (P<0.05) 3 5 HG
AL, HG+Ori 4 LDH IL-1B8 il IL-18 /K- &
FREAL, SOD 5 M 3 T (P<0. 05) ;5 HG+O0ri+
si-NC 41 AH I, HG +Ori+si-Nef2 41 LDH | IL-1B F
IL-18 /K 2 1, SOD TRt i F &K (P<0.05)
W1,

2.6 Ori ¥ NRK-52E 4 i1 ff Nrf2, HO-1, NQO1
FEAREBENE 5 Control 414, HG 4 NRK-

52F 4ifgrf Nef2 HO-1 F1 NQO1 7K i 35 FE A% ( P<
0.05) ;55 HG 4L M b, HG+O0ri 41 Nrf2 HO-1 Al
NQO1 /K- 2 T+ (P<0.05) ;5 HG+Ori+si-NC
A, HG +Ori+si-Nrf2 20 Nrf2  HO-1 #1 NQO1
K- AR (P<0.05) . LK 4,

2.7 OriXf NRK-52E i ET-FEARIZH I
5 Control 41, HG 41 NRK-52E 4 jitd i NLRP3 .
GSDMD-N | caspase-1 p20,IL-18,IL-18 K B T
= (P<0.05) ;5 HG dlAf b, HG+O0ri 41+ NLRP3,
GSDMD-N | caspase-1 p20,IL-18,1L-18 K B R
% ( P<0.05) ;5 HG+Ori+si-NC ZH4H [t , HG +Ori+si-
Nrf2 26 7 NLRP3 . GSDMD-N . caspase-1 p20 IL-1B3 .
IL-18 7K 2 755 (P<0.05) ., LI 5,

F 1 &% NRK-52E 4@ k& LDH,IL-18,IL-18,SOD
EMEKELEE (x5 ,n=6)

Table 1 Comparison of LDH, IL-13, IL-18 activities and

SOD activity levels in the supernatant of NRK-

52E cells in each group(x+s,n=6)

it LDH AT (mU/mL)  IL-1p(pg/mL)  IL-18(pg/mL)  SOD Ht(mU/mL)
Control 41 84.37410.20  76.95:10.24  26.39:4.37 30.1845.29

HG 41 ST2.19+73.54™  516.82¢73.16 ™ 602.71£90.24 " 14.62+2.96 "
HG+0ri 4 167.23£35.16%  234.51x45.92%  186.25¢35.18%  28.35:4.73%
HG+0ri+siNCAL 18642043, 41%  208.76:42. 63" 193.16237.82%  27.964.38"
HO+Ori+si-ND 4l 53195469632 497.33268.05°  574.08:83.41°  16.4143.17°

5 Control 40 L%, * P<0.05; 5 HG 4 048, #P<0. 05; 5 HG+Ori
+si-NC 4 [b3¢, A P<0. 05
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