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[Abstract] Objective To investigate the effect of stachydrine on the apoptosis of human lens epithelial cells

induced by high glucose and its underlying mechanism. Methods Cultured human lens epithelial cell line HLE-
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B3 in vitro was divided into five groups: normal group, mannitol group, high-glucose group, high-glucose+dimethyl
sulfoxide (DMSO) group, and high-glucose+stachydrine group treated with regular medium, 55 mmol/L mannitol,
55 mmol/L glucose, 55 mmol/L glucose +25 pmol/L DMSO, and 55 mmol/L glucose +25 pmol/L stachydrine,
respectively. The apoptosis rate of cells in each group was detected by flow cytometry. The intracellular reactive
oxygen species (ROS) level was measured using the ROS assay kit. The mitochondrial superoxide content was
determined by the mitochondrial superoxide assay kit. The mitochondrial membrane potential was assessed using the
mitochondrial membrane potential assay kit. The mitochondrial morphology of cells was observed by Mito-Tracker
staining.  Results The apoptosis rates of cells in the normal group, mannitol group, high-glucose group, high-
glucose+DMSO group, and high-glucose + stachydrine group were (4.09+0.25)%, (4.01+0.23)%, (10.54=x
0.69)%, (10.72+0.34)% and (6.32+0.37)%, respectively, with a statistically significant overall difference (F=
191. 80, P<0.001). The apoptosis rates of the high-glucose group and high-glucose+DMSO group were significantly
higher than those of the normal group, mannitol group and high-glucose +stachydrine group (all P<0.001). There
were statistically significant differences in the mean ROS fluorescence intensity, mean fluorescence intensity of
mitochondrial superoxide, mean fluorescence intensity of monomers, mean fluorescence intensity of polymers,
mitochondrial membrane potential, mean number of mitochondrial shape factor, mean mitochondrial branch number,
and mean mitochondrial area among the five groups (F = 112.50, 84.63, 79.20, 165.90, 73.14, 10.67,
31.65, 52.19; all P<0.05). Compared with the high-glucose group and high-glucose + DMSO group, the mean
ROS fluorescence intensity, mean fluorescence intensity of mitochondrial superoxide, and mean fluorescence
intensity of monomers were significantly reduced, and the mean fluorescence intensity of polymers, mitochondrial
membrane potential, mean mitochondrial shape factor, mean mitochondrial branch number, and mean
mitochondrial area were significantly increased in the normal group, mannitol group and the high-glucose +
stachydrine group (all P<0.05). Conclusions Stachydrine may inhibit high glucose-induced apoptosis of human
lens epithelial cells by restoring mitochondrial function.
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Figure 1 Comparison of cell viability after treatment with different
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A: Fluorescence images of ROS staining in each group (DCFH-DA %200,

Figure 3 Comparison of intracellular ROS levels among different groups

scale bar=50 pm) B: Comparison of the mean ROS fluorescence intensity F =112.50, P<0.001. Compared with the normal group, “P<0.001;

compared with the mannitol group, "P<0.001; compared with the high glucose group, °P<0.001; compared with the high glucose+DMSO group, “P<
high

0.001 (One-way ANOVA, Tukey test; n=3) 1: normal group; 2: mannitol group; 3: high glucose group; 4: high glucose + DMSO group; 5:

glucose+stachydrine group DMSO: dimethyl sulfoxide; ROS: reactive oxygen species
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Figure 4 Comparison of mitochondrial superoxide levels among different groups A: Fluorescence images of mitochondrial superoxide staining in

each group (MitoSOX %200, scale bar =20 pm) B: Comparison of the mean fluorescence intensity of mitochondrial superoxide F=84.63, P<0.001.
Compared with the normal group, *P<0.001; compared with the mannitol group, "P<0.001; compared with the high glucose group, “P<0.001; compared
with the high glucose+DMSO group, ‘P<0.001 (One-way ANOVA, Tukey test; n=3) 1: normal group; 2: mannitol group; 3: high glucose group; 4:
high glucose+DMSO group; 5: high glucose+stachydrine group DMSO: dimethyl sulfoxide
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Figure 5 Fluorescence staining images of mitochondrial membrane potential (JC-10 X200, scale bar=50 pm) Red fluorescence indicated intact

mitochondrial function, and green fluorescence indicated impaired mitochondrial function DMSO: dimethyl sulfoxide
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Table 1 Comparison of the average fluorescence intensity of polymers, monomers, and the mitochondrial membrane

potential levels among different groups (xzs)

41541 N 2 BARF- )56 PAIRAAROF B B S R 27 AR IR FL 7 7K T
EH 4 3 83.20+4. 14 36.26+3.92 2.31+0.34
HEgma 3 81.31+4.97 38.03+3.39 2.1420.09
A 3 42.91+4. 10" 85. 63+2. 65" 0.50+0. 06™
5B +DMSO 21 3 46. 47+2.30" 87.63+3.51* 0.53+0. 05"
125 W + 7K I B A 3 80. 40+3. 74 46.45+3. 68 1.74£0. 16"
FAl 79.20 165. 90 73. 14

PH <0. 001 <0.001 <0.001

S IE WAL, P<0. 055 5 H B BEALH " P<0. 055 5 BB 4L FL A, ©P<0. 055 55 75 i+ DMSO 41 b 4%, P<0. 05 (28 3 7 22 4041 , Tukey %)
DMSO ; — HI 5L F 1

Note: Compared with the normal group, *P<0.05; compared with the mannitol group, "P<0.05; compared with the high glucose group, °P<0.05;
compared with the high glucose+DMSO group, ‘P<0.05 (One-way ANOVA, Tukey test) DMSO: dimethyl sulfoxide
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Figure 6 Schematic diagram of the analysis process of mitochondrial morphology in each group of cells (x400) DMSO: dimethyl sulfoxide
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Table 2 Comparison of the average mitochondrial shape factor number, average mitochondrial branching number,

and average mitochondrial area in cells among different groups (xz=s)

20 5 FEA LR AOT BRI F 20 (%) LR AOT- 4 L BH (AY) PR T H A (pm®)
E A 3 4.10%0. 46 395.30+36. 90 1 019.00£75. 08

H g i 3 4.27+0. 45 370. 00+ 16. 52 1 032. 00+70. 81
A 3 2.70+0. 40" 273.30+19. 50" 502.00+77. 83"
E B+ DMSO 41 3 2.80+0.30" 250.70+13. 58" 493.00+35. 93
1R W+ K DR R A 3 3.83+0. 32" 351.30+16.26" 919. 00+48. 57"
F {8 10. 67 31.65 52.19

P4 0. 034 <0. 001 <0.001

S5 IE A IR, P<0.05; 5 H #R B 40 L3k, " P<0. 05; 5 @ M 20 L%, P<0. 05; 5 @ B+ DMSO 41 L3R, * P<0. 05 ( HLH 225 2% 43 #7 , Tukey 1)

DMSO ; — H 3£ 7 i

Note: Compared with the normal group, "P<0.05; compared with the mannitol group, "P<0.05; compared with the high glucose group, ‘P <0.05;
compared with the high glucose+DMSO group, ‘P<0.05 (One-way ANOVA, Tukey test) DMSO: dimethyl sulfoxide
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