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SGLT-2 expression increases with glucose concentration and duration of high-
glucose peritoneal dialysis solution, exacerbating peritoneal fibrosis, inflammation,

and vascular lesions
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Frontier Technology for Combat Casualty Care, “Department of Nephrology, Daping Hospital, Army Medical University
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[Abstract] Objective Peritoneal dialysis (PD) is an important renal replacement therapy for end-
stage renal disease, but long-term exposure to high-glucose dialysate can induce peritoneal fibrosis,
inflammation, and vascular lesions, leading to ultrafiltration failure. Sodium-glucose cotransporter 2 (SGLT-2)
is expressed in peritoneal tissues and may participate in high glucose-induced peritoneal injury. This study
aimed to investigate the expression, localization, and dynamic changes of SGLT-2 in peritoneal tissues from
PD patients and a mouse model of high-glucose peritoneal dialysis solution, and to analyze the quantitative
relationship between SGLT-2 expression and peritoneal pathological injury, thereby providing experimental
evidence for SGLT-2 as a potential biomarker of peritoneal injury and for a subsequent intervention target.
Methods (D Twenty-five patients with end-stage renal disease who underwent peritoneal dialysis
catheterization for the first time in Department of Nephrology of our hospital between December 2024 and
December 2025 were enrolled. Immunohistochemistry (IHC) and immunofluorescence double staining were
used to detect the expression and localization of SGLT-2 in peritoneal tissues of PD patients. @ Sixty SPF
male C57BL/6 mice [6 to 8 weeks old, weighing (22. 5+1. 5) g| were subjected to establish a peritoneal injury
model induced by 7. 00% glucose peritoneal dialysis solution. Peritoneal tissues from mice after 1 week of
induction were collected, and THC and immunofluorescence double staining were employed to detect the
expression and localization of SGLT-2. Peritoneal tissues were harvested at weeks 1, 4, 8, and 12,
respectively; HE staining was performed to evaluate peritoneal pathological injury, and IHC was applied to
observe time-dependent changes in SGLT-2 expression. Mouse models treated with 2. 50%, 4.25%, and
7.00% glucose peritoneal dialysis solutions were constructed. After 12 weeks of intervention, peritoneal
tissue samples were collected; HE staining and IHC were carried out to observe peritoneal pathological injury
and concentration-dependent changes in SGLT-2 expression. Spearman correlation analysis was utilized to
analyze the correlation between SGLT-2 expression and the degree of peritoneal histopathological injury
(submesothelial layer thickness, acute and chronic inflammation scores, and vascular lesion score). (3) Human
peritoneal mesothelial cells (HPMCs) and human umbilical vein endothelial cells (HUVECs) stimulated with
30 mmol/L high glucose were established, and RT-qPCR was used to detect the mRNA expression of SGLT-2.
Results (D SGLT-2 was mainly expressed in peritoneal mesothelial cells and vascular endothelial cells in
peritoneal tissues of PD patients. @ SGLT-2 was mainly expressed in peritoneal mesothelial cells and vascular
endothelial cells in peritoneal tissues of PD mice. Induction with 7. 00% high-glucose peritoneal dialysis
solution significantly upregulated SGLT-2 expression in mouse peritoneal tissues, which gradually increased
with the prolongation of induction time and reached a peak at 12 weeks. Compared with the control group, the
percentage of SGLT-2-positive cells was significantly increased in the 8- and 12-week groups (P<0.000 1),
and was higher in the 12-week group than in the 8-week group (P=0.013 3). With the increase of glucose
concentration in peritoneal dialysis solution, the expression level of SGLT-2 in mouse peritoneal tissue was
gradually upregulated. At 12 weeks, SGLT-2 expression in the peritoneal tissue of mice treated with 7. 00%
high-glucose peritoneal dialysate was significantly higher than that in mice treated with 4. 25% high-glucose
peritoneal dialysate (P<0.000 1). HE staining showed that the thickness of the submesothelial layer,

inflammation, and fibrosis of the peritoneum aggravated with the increase of concentration. Correlation
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analysis revealed that the expression level of SGLT-2 was significantly positively correlated with
submesothelial layer thickness (r=0. 766 5, P<0. 000 1), chronic inflammation score (r=0. 921 0, P<0. 000 1),

and vascular lesion score (r=0. 882 9, P<0. 000 1), but not significantly correlated with acute inflammation

score (r=0.223 9, P=0.297 3). @ In witro experiments demonstrated that high-glucose stimulation
significantly upregulated the mRNA and protein expression of SGLT-2 in HPMCs and HUVECs, with peak

expression at 24 h. Conclusion High-glucose microenvironment upregulates the expression of peritoneal

SGLT-2, and its level is closely associated with peritoneal inflammation, fibrosis, and vascular lesions. SGLT-2

may be involved in the process of high-glucose-induced peritoneal injury and is expected to serve as a

potential biomarker for peritoneal injury assessment and as a therapeutic target.
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i BEE BT (90. 5 mLL) 5 50% 2 W E S ¥ (9. 5 mL)
IRGHECH, BTN 100 mL, ABFFEE 7. 00% =k
U375 VR A ST /N B O R T )R B L I R
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30,24 F1 48 h AR A AR, B2 HRUE RNA T )5
SRR
1.6 Sk
1.6. 1 HE Y& (0 K6 00 i 5% 2H 27 96 B 2 a0 A8 % 4645 1
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SGLT-2 in peritoneal mesothelial cells
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A and B: Representative images of immunohistochemistry (IHC) of SGLT-2 expression in peritoneal tissues of PD mice (A) and patients (B),

with black arrows indicating mesothelial cells and red arrows indicating vascular endothelial cells
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Figure 1 Expression and localization of SGLT-2 in peritoneal tissues of PD mice and patients

(H1C.D&TFTR)



2902 ili A5 % R 2241, 2026, 48(20)

http : //aammt. tmmu. edu. cn

E-cadherin

E-cadherin

C
(O]
»
=
(]
=
D
c
©
1S
S
I

C and D: Representative images of immunofluorescence double staining verifying colocalization of SGLT-2 with cellular markers in peritoneal tissues of

PD mice (C) and patients (D), with white arrows indicating yellow signals representing the colocalization of SGLT-2 with E-cadherin or CD31
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Figure 1(continued) Expression and localization of SGLT-2 in peritoneal tissues of PD mice and patients
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A': Representative HE staining images of mouse peritoneal tissues after intervention with high-glucose dialysis solution for control, 1, 4, 8, and

12 weeks; B: Representative IHC images of SGLT-2 and semi-quantitative analysis of positive cell rates in mouse peritoneal tissues after
intervention with high-glucose dialysis solution for 1, 4, 8 and 12 weeks
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Figure 2 [Effects of different intervention durations of 7.00% high-glucose peritoneal dialysis solution on pathological
changes of peritoneal tissues and SGLT-2 expression in mice
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A: Representative HE staining images of mouse peritoneal tissues after 12 weeks of intervention with control, 2.50%, 4.25% and 7. 00%
glucose dialysis solution; B: Representative IHC images of SGLT-2 and semi-quantitative analysis of positive cell rates in mouse peritoneal
tissues after 12 weeks of intervention with control, 2. 50%, 4. 25% and 7. 00% glucose dialysis solution
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Figure 3 Effects of 12-week intervention with high-glucose peritoneal dialysis solutions at different glucose concentrations

on peritoneal pathological changes and SGLT-2 expression in mice
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Figure 4 Correlation analysis between SGLT-2 expression level and peritoneal pathological indicators
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A : RT-qPCR of SGLT-2 mRNA expression levels in HPMCs and HUVECs after 24 and 48 h of 30 mmol/LL glucose stimulation ;
B : Immunofluorescence assay showing SGLT-2 protein expression in HPMCs after 24 and 48 h of 30 mmol/LL glucose stimulation ;
C : Quantitative analysis of integrated fluorescence signals of SGLT-2 in HPMCs; D: Immunofluorescence assay displaying SGLT-2 protein
expression in HUVECs after 24 and 48 h of 30 mmol/L glucose stimulation; E: Quantitative analysis of integrated fluorescence signals of

SGLT-2 in HUVECs
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Figure 5 Effects of high-glucose stimulation (30 mmol/L) on SGLT-2 expression in HPMCs and HUVECs
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