
Poster Presentation：Chronic Kidney Disease 

Poster No.：B0120 

Abstract Submission No.：APCN20250048 

 

Three-Dimensional Kidney Structure Reveals Tubular Obstruction as the 

Initiating Event in ADPKD 
Ming Cheng3; Ming Yang2; Shun-Jie Chen2; Ning ZHao1; Xiu Yang1; Shuai Han4; Tianheng Li5 
1 Hangzhou First People's Hospital Affiliated to Westlake University School of Medicine, 

Hangzhou, China 
2 Shanghai 4th People`s Hospital  Affiliated to Tongji University School of Medicine, Shanghai, 

China 
3 Shanghai Changzheng Hospital, Shanghai, China 
4 Shanghai Pudong New Area People's Hospital, SHanghai, China 
5 Everest Medicines Ltd, Shanghai, Shanghai, China 

 

 

Abstract 

Introduction: 

Autosomal dominant polycystic kidney disease (ADPKD) is a progressive genetic kidney disorder 

and a leading cause of end-stage renal disease. Despite the identification of causative genes, the pre-

cise mechanisms underlying disease progression remain unclear, limiting the development of effec-

tive treatments. This study aims to elucidate the three-dimensional structural characteristics of kid-

neys in polycystic kidney disease (PKD) mouse models and explore their implications for disease 

pathogenesis. 

Methods: 

Histological evaluations were performed on kidneys from rapid-onset and chronic-onset PKD 

mouse models. In addition, the kidneys were subjected to tissue clearing techniques for three-di-

mensional imaging. Two-dimensional pathological sections were analyzed in parallel. Comparative 

Ki67 immunostaining was conducted between PKD models and wild type mice across various de-

velopmental stages to assess cell proliferation activity. 

Results: 

Three-dimensional imaging revealed that renal cysts formed a cord-like structure resembling a clus-

ter of bananas rather than a bunch of grapes, suggesting that tubular obstruction may serve as the 

initiating event. Epithelial cell bridges within renal tubules were frequently observed in both three-

dimensional and two-dimensional analyses and were identified as potential contributors to luminal 

obstruction. Ki67 staining demonstrated no significant increase in proliferative activity between 

PKD models and wild type mice, indicating that abnormal cell proliferation is unlikely to be a pri-

mary driver of cyst formation. 

Conclusion: 

These findings provide strong support for the obstruction hypothesis and challenge the traditional 

proliferation hypothesis in the pathogenesis of ADPKD. A better understanding of tubular obstruc-

tion mechanisms may pave the way for the development of novel therapeutic strategies for ADPKD. 
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Abstract 

Objective: The Spontaneously Diabetic Torii (SDT) fatty rat, an animal model for type 2 diabetes 

and obesity, develops diabetic nephropathy by salt loading. SDT fatty exhibited hyporeninemic hy-

pertension and showed reduced response to angiotensin-converting enzyme inhibitors as first-line 

agents. Serum aldosterone, downstream of the renin-angiotensin system, remained in the normal 

range in SDT fatty. We focused on hypertension and nephropathy via mineralocorticoid receptor 

(MR) and aimed to study the effect of MR antagonist (MRA) in salt-loaded SDT fatty rats. 

Methods: Ten-week-old male SDT fatty rats (n = 15) were divided into three groups: untreated 

(Cont), treated with 0.3% NaCl (Salt), and 0.3% NaCl and MRA, Kerendia (KER; 10 mg/kg/day). 

Body weight, water intake and diet intake were measured weekly. Systolic (SBP) and diastolic 

blood pressure (DBP), and blood glucose level (BGL) were measured 2 weeks post-treatment. 

Urine albumin-to-creatinine ratio (uACR), urine liver-type fatty acid binding protein-to-creatinine 

ratio (uL-FABPCR), and blood urine nitrogen (BUN) were assayed 3 weeks post-treatment. Kidney 

RNA was analyzed by quantitative RT-PCR for relative expression of Hepatitis A virus cellular re-

ceptor 1 (Havcr1), Lipocalin-2 (Lcn2), fibrinogen alpha chain (Fga), fibrinogen beta chain (Fgb), 

fibrinogen gamma chain (Fgg), TIMP metallopeptidase inhibitor 1 (Timp1) and alpha-2-macro-

globulin (A2m) using Glyceraldehyde 3-phosphate dehydrogenase (Gapdh) as internal control. 

Results: SBP, DBP, uACR, uL-FABPCR, and renal expression of Havcr1, Fgb, Fgg, Timp1 and 

A2m were significantly increased in Salt, indicating salt-induced hypertension and nephropathy. 

KER significantly suppressed increases in SBP, DBP, uACR, and renal expression of Havcr1, Fgb, 

Fgg, Timp1 and A2m. No significant suppression was observed in uL-FABPCR. No significant dif-

ferences were found in body weight, diet intake, BGL, BUN, or expression of Lcn2 and Fga among 

groups, nor in water intake between Salt and Salt+KER. 

Conclusions: MRA exerts antihypertensive and renoprotective effects in salt-loaded SDT fatty rats 

with hyporeninemic hypertension. 
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Abstract 

Background: Globally, over 10% of the population suffers from chronic kidney disease (CKD), 

which is often accompanied by other chronic conditions. This coexistence of multiple diseases, 

known as multimorbidity, significantly reduces quality of life by causing functional impairment, 

psychological distress, and increased medical burden. Despite the increasing burden of CKD in In-

donesia, the patterns and impact of multimorbidity remain underexplored. 

Aims : This study aims to identify multimorbidity patterns among individuals with CKD in Indone-

sia. 

Methods : A cross-sectional study was conducted using Indonesian National Health Insurance data 

from 2020 to 2022, including 234,333 individuals. Multiple Correspondence Analysis (MCA) was 

then employed to identify common multimorbidity patterns by determining the most frequently co-

occurring conditions with CKD. 

Results : Among Indonesian referred to hospitals, the prevalence of CKD in 2020 until 2022 was 

1.11 (95% CI=0.95-1.28), with 42.82% having multimorbidities. Of these, 30.92% had one comor-

bidity, 10.22% had two comorbidities, and 1.42% had three comorbidities. Complex multimorbidity 

(i.e. ≥ 4 long-term conditions) was identified in 0.26% of the sample. MCA identified hypertension 

(n=1,937), type 2 diabetes mellitus/ T2DM (n=1,470), and ischemic heart disease (n=872) as the 

most frequently co-occurring condition with CKD (stage 1-4).In addition, a total of 575 patients 

with CKD were simultaneously diagnosed with both hypertension and T2DM. These findings sug-

gest that hypertension may accelerate CKD progression through mechanisms such as glomerular 

hyperfiltration, increased intraglomerular pressure, and vascular remodeling. 

Conclusions : Nearly half of Indonesians with CKD live with multimorbidity, with hypertension 

frequently co-occurring with CKD. Conducting routine screenings is essential to identify and pre-

vent potential multimorbidity. Moreover, ensuring appropriate pharmacological management is im-

perative to minimize the side effects of polypharmacy.  
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Abstract 

Background and Aims 

The transition of renal pericytes into myofibroblasts is a key driver of interstitial fibrosis during the 

progression of chronic kidney disease (CKD). While senescent pericytes are known to mediate fi-

brosis in other organs, their role in renal fibrosis remains unclear. Glycogen synthase kinase 3β 

(GSK3β), a critical regulator of fibroblast function, has been implicated in fibrogenesis, cellular se-

nescence, and secretory activity; however, its contribution to renal aging and disease is poorly un-

derstood. Investigating the role of GSK3β in pericyte senescence may uncover novel therapeutic 

targets for kidney diseases. 

Methods 

To model pericyte behavior, NIH-3T3 fibroblasts were treated with etoposide to induce DNA dam-

age–associated senescence. Senescence was confirmed by senescence-associated β-galactosidase 

(SA-β-gal) staining, expression of cyclin-dependent kinase inhibitors (CDKIs), and upregulation of 

senescence-associated secretory phenotype (SASP)-related genes. Profibrotic gene expression and 

protein production in senescent pericytes were analyzed. Proliferation and apoptosis of senescent 

pericytes were also evaluated. In vivo, PdgfrbCreERT2/+;Gsk3βF/F mice were used to specifically 

delete Gsk3β in pericytes in a unilateral ureteral obstruction (UUO) model. Renal fibrosis was sub-

sequently assessed. 

Results 

Etoposide treatment effectively induced senescence in NIH-3T3 cells, as evidenced by increased 

expression of CDKIs and SASP-related cytokines, particularly interleukin-6 and monocyte chemo-

attractant protein-1. These findings indicate the establishment of a stable senescent phenotype with 

potential immunomodulatory capacity. In vivo, pericyte-specific deletion of Gsk3β significantly at-

tenuated renal fibrosis in the UUO model, highlighting GSK3β as a key mediator of pericyte-driven 

fibrogenesis. 

Conclusion 

These findings suggest that pericyte GSK3β promotes renal fibrosis and that senescent pericytes 

may acquire immunomodulatory properties. Ongoing studies aim to determine whether GSK3β 

serves as a molecular link between fibrosis and senescence through shared regulatory mechanisms. 

Collectively, these insights may guide the development of pericyte-targeted GSK3β interventions 

for the treatment of renal fibrosis and aging-associated kidney diseases. 
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Abstract 

Background and Aims 

Chronic Kidney Disease (CKD) is associated with high mortality, primarily due to cardiovascular 

disease (CVD). In pre-dialysis patients, arteriosclerosis, particularly intimal calcification, is a com-

mon underlying cause of CVD. While elevated phosphate levels in CKD are recognized as a risk 

factor for calcification and cardiovascular events, the mechanisms underlying intimal calcification 

in CKD remain unclear. Recent studies have identified Fibroblast Growth Factor Receptor 1 

(FGFR1) in osteocytes as a key sensor of elevated serum phosphate levels, regulating phosphate ho-

meostasis. Among immune cells, neutrophils specifically express FGFR1, leading us to hypothesize 

that the response of neutrophils to elevated phosphate levels in CKD patients may contribute to the 

pathogenesis of intimal calcification. 

Methods 

Neutrophils were isolated from the peripheral blood of healthy controls (HC) and CKD patients us-

ing density gradient centrifugation with Polymorphprep. Neutrophils were then stimulated with var-

ying phosphate concentrations. Neutrophil activation was assessed by measuring NETs formation 

using Sytox Green staining and immunostaining for Myeloperoxidase (MPO) and Citrullinated His-

tone H3 (CitH3). To investigate the involvement of the phosphate-FGFR1 signaling pathway, neu-

trophils treated with high phosphate concentrations were pre-treated with FGFR1 and Peptidylarg-

inine deiminase 4 (PAD4) inhibitors. Further assessments of NETs signaling were conducted 

through inhibitory experiments and immunostaining. 

Results 

Neutrophils from both HC and CKD patients responded to high phosphate concentrations by form-

ing Sytox- and CitH3-positive NETs. Notably, neutrophils from CKD patients exhibited a more pro-

nounced induction of NETs, suggesting a hyperreactive response to elevated phosphate levels. Pre-

treatment with FGFR1 or PAD4 inhibitors effectively prevented the formation of CitH3-positive 

NETs in neutrophils exposed to high phosphate levels. Additionally, during this process, Fetuin-A, a 

regulator of calcium-phosphate crystal formation, was degraded by the neutrophil proteasome path-

way. 

Discussion and Conclusion 

Neutrophils respond to elevated serum phosphate levels by inducing NETs formation with histone 

citrullination in a dose-dependent manner, with this response being more pronounced in CKD pa-

tients. This response was found to be ROS-PAD4 dependent and was attenuated by FGFR1 and 

PAD4 inhibitors. The observed vascular inflammation is hypothesized to contribute to the develop-

ment of intimal calcification in CKD. These findings suggest that neutrophils may play a role in the 

pathogenesis of atherosclerosis in CKD through their hyperreactive response to elevated phosphate 

levels. 
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Abstract 

Introduction 

Activation of hypoxia-inducible factor-2 (HIF-2) with HIF-prolyl hydroxylase inhibitor (HIF-PHI) 

is approved for the treatment of anemia in patients with chronic kidney disease (CKD). However, 

pre-clinical studies reported that T cell-specific HIF-1 activation may augment kidney inflammation 

and injury in nephritis models. We aim to study the effects of T cell-specific HIF-1 activation in a 

preclinical murine CKD model. 

 

Methods 

Tg(Cd4-Cre);Vhl1F/F;Epas1F/F mice were used to achieve T cell-specific activation of HIF-1. The 

adenine nephropathy model was used to characterize kidney injury. Blood urea nitrogen and serum 

creatinine levels were used to estimate renal function. In the kidney, the severity of injury was 

measured by the mRNA level of Havcr1, encoding kidney injury molecule-1 (KIM-1). Kidney in-

flammation was estimated by the mRNA levels of Ptprc (encoding CD45) and Adgre1 (encoding 

F4/80). Kidney fibrosis was assessed by the mRNA levels of Col1a1 and Acta2 (encoding α-smooth 

muscle actin, α-SMA). 

 

Results 

Compared with littermate Vhl1F/F;Epas1F/F mice, Tg(Cd4-Cre);Vhl1F/F;Epas1F/F mice had no 

changes in kidney injury in the adenine nephropathy model. The levels of blood urea nitrogen and 

serum creatinine were statistically indistinguishable between Vhl1F/F;Epas1F/F and Tg(Cd4-

Cre);Vhl1F/F;Epas1F/F mice. In addition, no changes in mRNA levels of Havcr1, Ptprc, Adgre1, 

Col1a1, or Acta2 could be observed. 

 

Conclusion 

T cell-specific HIF-1 activation does not have remarkable impacts on kidney injury in a preclinical 

CKD model. 
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Abstract 

Introduction 

Sodium-glucose co-transporter 2 inhibitors (SGLT2i) are known to provide renal protection in clini-

cal trials. However, their real-world effectiveness in patients with stage 3 chronic kidney disease 

(CKD) remains unclear. 

Methods 

We conducted a retrospective cohort study using a regional database to analyze adult patients diag-

nosed with stage 3 CKD in 2023–2024. Patients were grouped by continued SGLT2i use versus 

non-use throughout 2023. Those with irregular SGLT2i status or insufficient serum creatinine data 

were excluded. Renal outcomes were measured using changes in estimated glomerular filtration rate 

(eGFR) and urinary albumin-to-creatinine ratio (UACR) across quarterly intervals. Statistical ad-

justments accounted for age, sex, diabetes, hypertension and renin angiotensin system  inhibitor use. 

Results 

Among 626 eligible patients in 2023, 227 continued SGLT2i use, and 399 did not. In 2024, of the 

302 who continued follow-up and had valid data, including 127 with continued SGLT2i use and 175 

did not use. The baseline characteristics were similar, though diabetes prevalence was higher in the 

SGLT2i group. From Q1 2023 to Q2 2024, no significant difference in eGFR decline was observed 

(p=0.589), but the SGLT2i group showed a more stable trajectory. UACR declined significantly in 

SGLT2i users from Q1 2023 to Q1 2024 (p<0.05), while the non-user group showed no improve-

ment. 

Conclusion 

In real-world settings, continued SGLT2i use in stage 3 CKD patients was associated with stabilized 

eGFR and reduced albuminuria. The treatment effect was less pronounced compared to other large-

scale studies, but the findings support a protective renal role for SGLT2i in routine care. 
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Abstract 

Background: 

Patients undergoing hemodialysis often experience multiple health challenges, including frailty, 

anxiety, depression, and falls. Frailty, a syndrome marked by reduced physiological reserves and 

heightened vulnerability to stress, is particularly prevalent in individuals with chronic kidney dis-

ease (CKD) and is known to predict adverse outcomes. 

Objectives: 

This study aimed to determine the prevalence of frailty and its complications, assess the presence of 

anxiety and depression, and identify the incidence of falls among maintenance hemodialysis pa-

tients receiving treatment at the East Avenue Medical Center Outpatient Hemodialysis Unit. 

Methodology: 

The study included 57 patients aged 19 to 80 years with chronic renal disease undergoing mainte-

nance hemodialysis. Data were gathered through a self-administered questionnaire that captured de-

mographic information and evaluated frailty using the Modified Fried Frailty Phenotype. Anthropo-

metric measurements such as height, weight, and BMI were taken. Frailty was assessed based on 

five criteria: unintentional weight loss, fatigue, reduced walking speed, weak handgrip strength, and 

low physical activity. Walking speed and grip strength were evaluated, and laboratory data were re-

viewed. Falls were self-reported using the same questionnaire. 

Results: 

This study indicates a complex relationship between frailty markers, anxiety, and depression in 

CKD patients on hemodialysis. Hemodialysis access differed significantly by frailty, with arteriove-

nous fistulas more common in the pre-frail group (89.47%). 

Physical Activity: A significantly higher proportion of frail patients reported change in physical ac-

tivity (100%) compared to pre-frail patients (89.47%) (p=0.042). 

Involuntary Weight Loss: More frail patients experienced involuntary weight loss (50%) compared 

to pre-frail patients (5.26%) (p=0.001). 

Exhaustion and Walk Test: Both were significantly higher in frail patients (47.37%) than in pre-frail 

patients (0%) (p<0.001 for both). 

Although most biochemical and frailty-related measures did not show significant differences across 

anxiety and depression groups, involuntary weight loss emerged as an essential factor with a higher 

prevalence of involuntary weight loss among patients with depression (70%) compared to those 

without (27.66%) (p=0.011). 

Patients with involuntary weight loss are 6.1026 times more likely to have abnormal anxiety. 

Albumin levels showed a slight decrease in anxious and depressed groups, with significant differ-

ences noted between anxiety groups (p = 0.007 for the non-anxious group). 

Female patients are 7.75 times more likely to have abnormal anxiety compared to males. 

BMI shows a protective effect against falls. Involuntary weight loss is strongly associated with an 

increased likelihood of falls. 



Conclusion: 

Frailty is a critical predictor of health outcomes in hemodialysis patients. Integrating frailty assess-

ments into routine clinical care may help optimize management and improve the quality of life in 

this vulnerable population. 

 

Keywords：Frailty; Chronic Kidney Disease (CKD); Hemodialysis; Anxiety; Depression; Falls; 
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Abstract 

Introduction: 

Chronic kidney disease (CKD) induces volume overload, which is a cause of congestive heart fail-

ure and mortality. Urea transporter (UT) -A1 absorbs urea in renal collecting duct and adjusts urine 

osmolality and volume. An inhibition of UT-A1 plays a role of osmotic diuresis depended on urine 

urea concentration. Here, we investigated an effect of an inhibition of UT for volume overload and 

a change of heart function in 5/6 nephrectomy mice. 

Methods: 

We prepared two models of CKD-mice and salt-loaded-mice. CKD mice underwent 5/6 nephrec-

tomy and drank with 1% NaCl water for eight weeks. Salt-loaded mice fed with diet included 8% 

NaCl for two weeks. We used dimethylthiourea (DMTU) as an inhibitor of UT-A1. DMTU was ad-

ministrated by intraperitoneal injection (100 mg/kg/day) after surgery. Daily urine was collected by 

a metabolic cage. For assessment of heart function, we measured mRNA expression associated with 

fibrosis in heart tissue. 

Results: 

In normal mice, 24-hr urine volume was 0.023 mL/g (vehicle) and 0.058 mL/g (DMTU). In the 

study of CKD mice, 24-hr urine volume was 0.15 mL/g (vehicle) and 0.17 mL/g (DMTU) in CKD 

mice (p=0.004). DMTU significantly increased urine volume, although kidney function declined. In 

CKD mice, the in-out valance (calculated by [drinking water volume] – [urine volume]) in DMTU 

group was significantly less compared with vehicle group (0.185 mL/g vs 0.114 mL/g, P<0.05). 

Heart weight was 4.2 mg/g (CKD-vehicle) and 3.4 mg/g (CKD-DMTU) (P=0.018). Thus, DMTU 

ameliorated heart hypertrophy in CKD mice. On assessment for heart fibrosis, mRNA gene expres-

sions of collagen I and 𝛼-SMA in CKD-vehicle increase 1.47- and 2.94-fold compared with CKD-

DMTU, respectively (P<0.001). In the study of salt-loaded mice, 24-hr urine volume was 0.25 mL/g 

(Na-vehicle) and 0.29 mL/g (Na-DMTU) (p=0.59). The volume of in-out valance was similar be-

tween vehicle- and DMTU-group. Heart weight was 4.2 mg/g (Na-vehicle) and 4.0 mg/g (Na-

DMTU) (P=0.34). DMTU trend to reduce volume retention, but results were not significantly in 

salt-loaded model. 

Conclusion: 

An inhibition of UT ameliorated volume retention in CKD mice. In addition, UT inhibitor may con-

tribute to prevent heart hypertrophy and heart fibrosis. 
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Introduction: Chronic kidney disease (CKD) progression is driven by the synergistic dysregulation 

of immune and metabolic pathways. Toll-like receptor 4 (TLR4) and its co-receptor MD-2 orches-

trate renal inflammation through macrophage M1 polarization and the upregulation of pro-inflam-

matory mediators such as TNF-α, IL-6, and COX-2, leading to tissue injury and fibrosis. Simultane-

ously, suppression of AMP-activated protein kinase (AMPK), a central regulator of energy homeo-

stasis, exacerbates oxidative stress, mitochondrial dysfunction, and vascular damage. Dual targeting 

of TLR4/MD-2 and AMPK may thus represent a promising therapeutic strategy to mitigate inflam-

mation and metabolic dysfunction in CKD. This study aimed to computationally evaluate a series of 

novel ternary thiazole-coumarin-azomethine derivatives as potential dual modulators of TLR4/MD-

2 and AMPK, with emphasis on pharmacokinetics, drug-likeness, toxicity, and solubility enhance-

ment via β-cyclodextrin inclusion. 

Methods: Molecular docking was performed using AutoDock Vina against TLR4/MD-2 (PDB ID: 

3FXI) and AMPK (PDB ID: 5EZV) to evaluate binding affinity. pkCSM was employed for in silico 

ADMET predictions, including intestinal absorption, systemic clearance, CNS penetration, and tox-

icity risk. β-Cyclodextrin inclusion complex modeling was performed to predict improvements in 

aqueous solubility and bioavailability. 

Results: Among the tested derivatives, compound 6j demonstrated the most favorable dual-target 

binding affinity (TLR4/MD-2: –9.1 kcal/mol; AMPK: –7.4 kcal/mol), followed by 6i (–8.6 kcal/mol 

for both) and 6h (–8.2 and –6.8 kcal/mol, respectively). All compounds were expected to be easily 

absorbed in the intestines (6i and 6j: 100%; 6h: 90.6%) and had low rates of being cleared from the 

body (6j: 0.066, 6i: 0.03 log mL/min/kg), which is good for how they work in the body. None were 

predicted to inhibit CYP1A2, minimizing the potential for metabolic interactions. Despite low in-

herent solubility (log S: –3.34 to –4.70), β-cyclodextrin complexation improved solubility through 

hydrogen bonding and stable host–guest interactions. Predicted blood-brain barrier permeability 

was low (log BB < –1.0), indicating minimal CNS exposure. All compounds met Lipinski’s criteria 

(one violation each), with bioavailability scores of 0.55 and favorable synthetic accessibility (4.2–

4.37). Toxicity profiling identified 6j as the safest candidate (LD₅₀: 3.376 mol/kg). These findings 

support a dual-target approach wherein TLR4/MD-2 inhibition suppresses inflammation and AMPK 

activation restores metabolic homeostasis, potentially offering a synergistic therapeutic strategy to 

halt CKD progression. 

Conclusion: Compound 6j emerged as a promising dual TLR4/MD-2 and AMPK modulator with 

favorable ADMET, safety, and drug-likeness profiles. Its dual-action potential to regulate inflamma-

tion and metabolism supports further experimental validation for CKD therapy. 

Keywords：Chronic kidney disease (CKD), TLR4/MD-2 inhibition, AMPK activation, Thiazole-

coumarin-azomethine derivatives, β-Cyclodextrin inclusion complex
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Abstract 

Background 

The World Health Organization (WHO) has stated that 99% of the global population is currently 

breathing air pollution higher than the normal limits, this is more prevalent in developing countries 

such as Indonesia and India. Chronic kidney disease (CKD) is a progressive condition that affects 

more than 10% of the global population and continues to increase each year. The exposure to air 

pollution can lead to the exacerbation or development of CKD.  The association between these two 

diseases have not been studied further, hence this study aims to identify the distinct molecular 

mechanisms leading to the progression or development of CKD caused by air pollution. 

Methods 

Two microarray and RNA-sequencing datasetes (GSE126440 and GSE66494) were identified from 

the Gene Expression Omnibus (GEO) database with patients of CKD and ex vivo skin samples ex-

posed to air pollution. Following that, the GEO2R analysis was done to analyze the differentially 

expressed genes (DEGs) contained in each dataset. The common DEGs from each dataset was iden-

tified and merged using the interactivenn tool. Then, the Gene Ontology (GO) and Kyoto Encyclo-

pedia of Genes and Genomes was done with Enrichr and ShinyGo tool. Furthermore, the String pro-

gram contained in Cytoscape was used to create a protein-protein interaction network. 

Results 

From these two datasets 27 common DEGs were identified, from which 18 genes were downregu-

lated and 9 genes were upregulated. The results of the enrichment analysis of the upregulated com-

mon DEGs were linked to negative regulation of ferroptosis, vitamin K metabolism process, oxi-

doreductase acitvity, and cytochrom B5 reductase, ubiquinon biosynthesis, and NFE2L2 production. 

The enrichment analysis of the downregulated common DEGs were associated with the cytoskel-

ekton, metal ion binding, apoptosis, G2 Phase, and signal transduction. 

Conclusion 

This study has shown the molecular mechanism of air pollution causing CKD. The pathways and 

the common DEGs identified can potentially be used as drug targets for CKD caused by air pollu-

tion. 
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Abstract 

Diabetic kidney disease (DKD) is a leading cause of end-stage renal disease, with renal fibrosis be-

ing a key pathological feature. While inflammation and oxidative stress drive DKD progression, the 

role of macrophage phenotypic plasticity—particularly scar-associated macrophage (SAMac) trans-

formation—remains incompletely understood. This study focuses on Ras guanine nucleotide-releas-

ing protein 4 (RasGRP4) and its downstream mediator arachidonate lipoxygenase 3 (ALOXE3) in 

regulating SAMac-driven fibrosis.   

RasGRP4: A Key Regulator in DKD Fibrosis 

RasGRP4, a Ca²⁺- and diacylglycerol-sensitive guanine nucleotide exchange factor, is predomi-

nantly expressed in immune cells. In DKD patients, RasGRP4 levels are elevated in peripheral 

blood mononuclear cells (PBMCs) and renal tissues(fig.1), positively correlating with F4/80⁺ mac-

rophage infiltration(fig.2). Genetic ablation of RasGRP4 in mice attenuates diabetic renal injury, re-

ducing proteinuria, glomerular basement membrane thickening, and interstitial collagen deposition 

(Masson/PAS/HE-staining)(fig.3). Mechanistically, RasGRP4 deficiency suppresses renal expres-

sion of fibrosis markers (α-SMA, TGF-β1, collagen I)(fig.4-5) and SAMac markers (TREM2, 

Spp1)(fig.6), indicating its role in linking macrophage activation to fibrosis. 

ALOXE3 as a Critical Downstream Mediator 

Transcriptomic analysis of RasGRP4 wild-type(WT)/knockout(KO) diabetic mice identified 

ALOXE3(fig.7), a key enzyme in lipid peroxidation, as a downstream target. ALOXE3 expression 

is significantly reduced in RasGRP4 KO-mice renal tissues and correlates with RasGRP4 levels in 

human DKD biopsies(fig.8). In vitro, high glucose induces ALOXE3 expression in RAW264.7 

macrophages, promoting lipid peroxidation (MDA accumulation)(fig.9) and suppressing the 

Xc⁻/GSH/GPX4 antioxidant axis(fig.10). Knockdown of ALOXE3 mimics RasGRP4 deficiency, 

reducing SAMac phenotypes, and fibroblast-myofibroblast transition(fig.11), Conversely, ALOXE3 

overexpression exacerbates oxidative stress and TGF-β/Smad3 signaling(fig.12-13), confirming its 

role in mediating RasGRP4-driven fibrosis. 

The RasGRP4-ALOXE3 Axis in SAMac Transformation 

High glucose triggers RasGRP4-dependent ALOXE3 upregulation, which inhibits cystine/glutamate 

antiport (Xc⁻), depletes glutathione (GSH), and impairs GPX4 activity—key steps in oxidative 

stress and SAMac polarization. This process is accompanied by TGF-β1 secretion, activating 

Smad3 in fibroblasts to promote collagen synthesis. Blocking RasGRP4 or ALOXE3 disrupts this 

pathway, reducing both macrophage scarring and fibrotic responses(fig.14-15). 

These findings establish the RasGRP4-ALOXE3 axis as a critical regulator of SAMac transfor-

mation and renal fibrosis in DKD. Targeting this pathway could disrupt the vicious cycle of oxida-

tive stress and macrophage-fibroblast crosstalk. Future studies may explore RasGRP4 inhibitors or 

ALOXE3 antagonists as novel therapeutic strategies to mitigate DKD progression. 

Conclusion 

RasGRP4 promotes DKD fibrosis by inducing ALOXE3-mediated oxidative stress and SAMac 



transformation. The interplay between RasGRP4, ALOXE3, and the Xc⁻/GSH/GPX4 axis provides 

mechanistic insights into macrophage-driven fibrosis(fig.16), offering potential targets for antifi-

brotic therapy in DKD.   
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Abstract 

Introduction 

Histone acetylation plays a key role in kidney development and disease, prompting interest in his-

tone deacetylase inhibitors (HDACi) as potential therapies. However, current pan-HDACi like 

SAHA and TSA lack selectivity and cause side effects, highlighting the need for targeted com-

pounds. Focusing on HDAC6, we used a unilateral ureteral obstruction (UUO) mouse model to 

evaluate its role in chronic kidney disease (CKD) and the impact of its inhibition on renal fibrosis. 

Methods 

UUO mouse models were used to induce renal fibrosis. HDAC expression was analyzed by qPCR 

and Western blot. Proximal tubular epithelial cells (PTECs) were treated with TGF-β1 and HDAC6 

inhibitor. Fibrotic kidney was used to analysis after in vivo treatment. 

Results 

We analyzed the gene expression of HDAC isoforms in the kidneys at first. Interestingly, the ex-

pression of all studied HDAC genes was increased in the fibrotic kidneys induced by UUO or uni-

lateral ischemia-reperfusion injury (UIRI). UUO surgery induced pericyte-to-myofibroblast transi-

tion and progressive renal fibrosis in mice. As expected, α-SMA increased, and HDAC6 protein lev-

els were markedly elevated over time in UUO kidneys. Immunoblotting showed reduced acetyl-H3 

levels from day 0 to day 10, suggesting that HDAC6 plays a key role in early-stage fibrosis by re-

pressing acetyl-H3, especially at days 7 and 10. The absence of acetyl-H3 reduction at day 14 im-

plies HDAC6 acts mainly in early fibrosis. Its expression increased in tubular epithelial cells, but 

not in Col1a1-GFP+ myofibroblasts or pericytes. To verify HDAC6 expression in tubular epithelial 

cells, Translating Ribosome Affinity Purification (TRAP) was performed on mRNA from Slc34a1-

expressing proximal tubular epithelial cell. The isolated mRNA confirmed increased Hdac6 expres-

sion following UUO surgery. We tested different concentrations HDAC6 inhibitor (HDAC6i) treat-

ment in PTECs, despite not reducing HDAC6 protein levels, increased acetylation of H3 and α-tu-

bulin. This suggests HDAC6i can restore tubular cell acetylation at certain concentrations. UUO 

mice received oral administration HDAC6i #60 twice daily for 10 days to conquer its short half-life. 

Mice treated with HDAC6i #60 showed reduced Acta2 and Pdgfrb expression in UUO kidney, with 

other fibrotic genes trending downward. α-SMA was also significantly reduced. Picrosirius red 

staining and quantification confirmed a marked reduction in fibrosis after HDAC6i #60 treatment. 

Conclusion 

HDAC6 inhibitor compound #60 effectively inhibited HDAC6 activity and reduced renal fibrosis in 

both in vitro and in vivo models. 
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Abstract 

Introduction 

Kidney injury induces the transition of pericytes into myofibroblasts—the main collagen-producing 

cells in fibrosis—accompanied by increased α-SMA expression. This shift is associated with re-

duced expression of Acta2 repressors, including Rasal1, Pura, Tead1, Ybx1, and Ybx2, leading to 

elevated α-SMA levels. SUV39H2, a lysine methyltransferase, promotes H3K9me3, silencing gene 

transcription. We hypothesized that SUV39H2-mediated H3K9me3 suppresses Acta2 repressors, 

enhancing α-SMA expression. This study examines whether chaetocin, an H3K9me3 inhibitor, can 

reverse these epigenetic changes and reduce kidney fibrosis. 

Methods 

A kidney fibrosis model was established in C57BL/6 mice using unilateral ureteral obstruction 

(UUO), with gene expression analyzed at sham, and 7, 10, and 14 days post-surgery. Mice received 

either vehicle or chaetocin treatment. qPCR assessed fibrosis-related genes, histone methyltransfer-

ases, and Acta2 repressors. Western blotting examined key fibrotic proteins, and picrosirius red 

staining quantified fibrosis. In vitro, C3H10T1/2 cells were treated with TGF-β1 (5 ng/mL) alone or 

with chaetocin (10 nM), and gene expression was analyzed to investigate chaetocin’s molecular ef-

fects. 

Results 

With prolonged UUO, expression of pro-fibrotic genes (Acta2, Col1a1, Col3a1) progressively in-

creased. Suv39h2 was also significantly upregulated, while Suv39h1 remained unchanged. Con-

versely, Acta2 repressors like Ybx2 showed a gradual decline over time. 

In vitro, TGF-β1 stimulation of C3H10T1/2 cells promoted a pro-fibrotic phenotype, marked by in-

creased Acta2, Col1a1, Tgfb1, and Suv39h2 expression, while Suv39h1 remained unchanged. Chae-

tocin treatment reversed Acta2 and Col1a1 expression, indicating anti-fibrotic effects, without alter-

ing Suv39h2 levels—suggesting its action occurs at the functional rather than transcriptional level. 

Additionally, chaetocin restored Ybx2 expression suppressed by TGF-β1, counteracting its inhibi-

tory effect. 

To assess the anti-fibrotic effect of chaetocin via H3K9me3 inhibition in vivo, we used the UUO 

kidney fibrosis model. Chaetocin administered intraperitoneally significantly reduced fibrotic gene 

expression compared to vehicle-treated UUO mice. 

Western blot analysis revealed increased pro-Col1a1 and α-SMA levels in UUO kidneys on day 10 

compared to the contralateral side. Chaetocin treatment significantly reduced both markers, indicat-

ing anti-fibrotic activity. Additionally, chaetocin restored Ybx2 expression, which was downregu-

lated in UUO kidneys. 

Picrosirius red staining showed marked fibrosis in UUO kidneys at day 10, which was significantly 

reduced by chaetocin treatment. These results suggest that chaetocin alleviates fibrosis by 



regulating pro-fibrotic genes and reversing related epigenetic alterations. 

Conclusion 

Chaetocin reduces kidney fibrosis by regulating pro-fibrotic genes and reversing fibrosis-related ep-

igenetic changes. By restoring Acta2 repressors and blocking TGF-β1-driven pericyte-to-myofibro-

blast transition, it shows promise as a therapy for epigenetic fibrosis. 
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Background: Leptospirosis, a neglected zoonotic disease caused by Leptospira infection, poses a 

major public health challenge. Clinical and basic research have shown that leptospiral infections are 

associated with both acute and chronic kidney disease. However, studies on the pathophysiology of 

leptospirosis kidney disease remain limited. To elucidate the underlying mechanisms of the transition 

from acute to chronic kidney disease due to Leptospira infection, we performed single-nucleus RNA 

sequencing and spatial transcriptomics on kidney tissues from infected mice. 

Methods 

1. Mouse model for leptospiral kidney disease 

2. High-dimensional flow cytometry for analyzed leukocyte subpopulations in peripheral blood at 

early infection stages 

3. Single-nucleus RNA sequencing for profiling changes in kidney cell populations 

4. Spatial transcriptomics for mapping of the spatial distribution and transcriptional profiling 

Results: SnRNA-seq analysis revealed significant changes in kidney cell populations, with a notable 

impact on proximal tubule cells, which exhibited marked injury, followed by immune cells infiltration, 

indicating an active immune response. We further explored systemic immune response by applying 

high-dimensional flow cytometry to analyze leukocyte subpopulations in peripheral blood of infected 

mice at early and late stages of infection. The result showed significant changes in CD4+ T cell 

subsets, including increases in both Th17 and regulatory T cells during early infection. There was an 

observed expansion of CD11b+Gr-1+ myeloid-derived suppressor cell-like populations, suggesting 

the activation of immunosuppressive mechanisms that may facilitate persistent infection and chronic 

inflammation. Moreover, spatial transcriptomics of formalin-fixed, paraffin-embedded kidney sections 

from infected mice was performed using the 10X Genomics Visium CytAssist platform. This 

approach enabled comprehensive mapping of the spatial distribution and transcriptional profiling of 

injured proximal tubules and infiltrating immune cells. The analysis revealed a profibrotic and 

inflammatory microenvironment, characterized by interactions among injured tubules, fibroblasts, 

immune cells, and endothelial cells, which may contribute to the transition from acute kidney injury to 

chronic kidney disease. 

Conclusion: Our study highlights the dynamic interplay between kidney injury, immune responses, 

and fibrosis in leptospirosis kidney diseases. The insights gained offer potential therapeutic targets to 

slow or prevent disease progression. Future research is needed to further clarify the cellular and 

molecular mechanisms of chronic kidney injury in leptospirosis and to develop effective strategies 

aimed at preventing from acute to chronic kidney disease following Leptospira infection. 

Keywords：Leptospirosis kidney disease; acute kidney injury; chronic kidney disease; single-nucleus 

RNA sequencing; Spatial transcriptomics 
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Abstract 

Indoxyl sulfate (IS), a major protein-bound uremic toxin, is known to impair the cytoprotective ef-

fects of hydrogen sulfide (H₂S) in renal tubular cells, but its in vivo impact on the renal H₂S-gener-

ating system remains unclear. Using a rat model of chronic kidney disease (CKD) induced by 5/6 

nephrectomy (Nx), we observed that poor renal clearance was associated with elevated serum levels 

of IS and its precursor, homocysteine. Compared to controls, the expression of H₂S-producing en-

zymes—cystathionine β-synthase (CBS), cystathionine γ-lyase (CSE), and 3-mercaptopyruvate sul-

furtransferase (3-MST)—was markedly reduced at both the mRNA and protein levels in Nx kid-

neys. This was accompanied by a decline in the transcription factor specificity protein 1 (Sp1), a 

key upstream regulator of these enzymes. To examine the role of IS signaling, we administered CH-

223191, an antagonist of the aryl hydrocarbon receptor (AhR), the primary receptor for IS. CH-

223191 treatment restored Sp1 expression and activity, increased the levels of CBS, CSE, and 3-

MST, and enhanced H₂S concentrations in both renal tissue and plasma. Functionally, this interven-

tion mitigated homocysteine accumulation, improved renal perfusion and excretory function, and 

attenuated histologic tubular injury. Additionally, markers of oxidative stress—including superoxide 

generation, malondialdehyde (MDA) accumulation, and reduced glutathione depletion—were all 

significantly improved by AhR blockade. Notably, CH-223191 had no effect on circulating IS lev-

els, suggesting that blockade of downstream IS signaling rather than toxin removal is key to thera-

peutic benefit. Our findings highlight that IS disrupts Sp1-mediated H₂S biosynthesis in vivo and 

that targeting AhR may represent a novel strategy to protect against CKD progression. 
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Abstract 

Metabolic syndrome (MetS) is a growing public health concern associated with increased risk of 

chronic kidney disease. It is characterized by obesity, insulin resistance, and dyslipidemia, all of 

which contribute to renal injury through oxidative stress (OxS). However, the molecular basis link-

ing systemic OxS to kidney damage remains poorly understood. In this study, we developed a rat 

model of MetS using a high-fat diet combined with a low-dose streptozotocin injection. MetS rats 

exhibited features of systemic OxS, including elevated free oxygen radicals, diminished antioxidant 

capacity, and increased blood pressure. Renal evaluation revealed lipid peroxidation, glomerular hy-

perfiltration, and tubular damage. Transcriptomic analysis of renal tissue identified six significantly 

downregulated redox-related genes: C-C motif chemokine ligand 5 (CCL5), glutamate-cysteine lig-

ase catalytic subunit (GCLC), glutathione peroxidase 6 (GPX6), recombination activating gene 2 

(RAG2), NAD(P)H quinone oxidoreductase 1 (NQO1), and selenoprotein P1 (SEPP1). Among 

these, CCL5 was notably suppressed across multiple levels: its mRNA, protein expression, and se-

rum levels were consistently reduced in MetS rats. Given CCL5’s known functions in immune regu-

lation and redox balance, its suppression may exacerbate oxidative damage in the kidney. Immuno-

histochemical staining confirmed reduced CCL5 in key renal subregions, including the cortex, me-

dulla, and papilla. These findings suggest that disruption of redox gene expression, particularly 

CCL5 repression, plays a key role in the pathogenesis of MetS-associated kidney injury. CCL5 may 

serve as both a mechanistic link and a potential biomarker for oxidative renal damage in metabolic 

syndrome, offering future therapeutic and diagnostic value. 
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Abstract 

Objective 

The study aims to explore high-salt diet induced aging kidney injury whether by influencing the 

metabolites of the intestinal flora, and treatment with catalpol could improve aging kidney damage 

induced by high-salt diet. 

Method 

This study included 24 male C57BL/6J mice which with the age of 24-month-old, they were ran-

domly divided into 3 groups: normal salt diet (NSD, 0.3% NaCl ) group, high salt diet (HSD, 8% 

NaCl) group, and HSD + Catalpol treatment group. Catalpol dissolved in phosphate-buffered saline 

(PBS); administered intragastrically once a week (10 mg/kg) at weeks 7-10 and weeks 17-20 re-

spectively. Collect the urine, serum, kidney tissue and feces of mice. Use 16S rRNA sequencing, 

ELISA, LC-MS/MS quantification and other experimental methods to analyze the corresponding 

indicators. 

Results 

After 10-week high-salt diet, we observed significant kidney damage, including the assessment of 

glomerular injury index and tubulointerstitial injury index through PAS staining. The treatment 

group with catalpol showed a significant reduction in the corresponding damage. By detecting the 

16SrRNA sequencing of feces in each group, the α-diversity analysis describing species richness 

showed that the Chao1 index in the HSD group was lower than that in the NSD group, but not sig-

nificantly (P=0.206). After catalpol treatment, the Chao1 index increased, indicating that HSD treat-

ment could reduce the abundance of intestinal flora species in mice. Catalpol treatment can alleviate 

the reduction of intestinal flora abundance. Shannon index analysis revealed that HSD significantly 

reduced the diversity of the intestinal microbiota in mice (P=0.003), and catalpol treatment could 

significantly increase the diversity of the intestinal microbiota in mice. In order to further explore 

the bacterial genera with significant differences in the intestinal microbiota among different groups, 

we analyzed the differences of the top 10 bacterial genera in terms of microbiota abundance. The 

results showed that the abundance of Lachnospiraceae NK4A136 in the HSD group was signifi-

cantly decreased, and the abundance was significantly increased after catalpol treatment. Metabo-

lites were detected by the targeted LC/MS method. It was found that the expression of TMAO in the 

blood of the high-salt diet group increased, and the expression of TMAO could be reduced by catal-

pol treatment. 

Conclusion 

High-salt diet in aged mice leads to metabolic abnormalities in the intestinal microbiota, which in 

turn causes kidney injury. The treatment with catalpol can improve these metabolic abnormalities 

and thereby alleviate kidney injury. This study provides new therapeutic targets and methods for im-

proving high-salt-induced kidney injury. 
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Abstract 

Background: 

Chronic Kidney Disease (CKD) is a multifactorial condition influenced by both environmental and 

genetic factors. Numerous studies have investigated the role of genetic polymorphisms in CKD sus-

ceptibility and progression, but results have been inconsistent. This systematic review aims to syn-

thesize existing evidence on the association between specific genetic polymorphisms and CKD risk.   

Methods: 

 A comprehensive literature search was conducted across PubMed, EMBASE, Scopus, Web of Sci-

ence, and Cochrane Library databases from 2010 to April 2025. Studies were included if they as-

sessed the association between genetic polymorphisms and CKD in human populations and pro-

vided sufficient data for calculating ORs and 95% CIs. Data extraction and quality assessment were 

performed independently by two reviewers.   

Results: 

 A total of 8 studies met the inclusion criteria, encompassing 1326 participants. Significant associa-

tions were identified between CKD and polymorphisms in genes such as APOL1, UMOD, ACE, 

eNOS, SLC22A2, IL-6, TNF-α, and MTHFR. For instance, the APOL1 G1 and G2 variants were 

strongly associated with increased CKD risk among individuals of African descent. The UMOD 

rs12917707 polymorphism was linked to salt-sensitive hypertension and CKD susceptibility . Sub-

group analyses revealed variations in associations based on ethnicity and CKD etiology.  

Conclusions: 

The review highlights the significant role of specific genetic polymorphisms in CKD susceptibility 

and progression. Understanding these genetic associations can enhance risk stratification and inform 

personalized interventions in CKD management. Further large-scale, multi-ethnic studies are war-

ranted to validate these findings and explore underlying mechanisms. 
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Abstract 

Introduction: 

Chronic Kidney Disease (CKD) imposes substantial physical, emotional, and economic strain not 

only on patients but also on their families, especially in resource-constrained regions such as Od-

isha, India. Family members often serve as primary caregivers, taking on responsibilities that dis-

rupt their personal lives, affect their physical and mental well-being, and introduce significant fi-

nancial burden. Despite the rising CKD prevalence in India, little is known about the quality of life 

(QoL) of caregivers, particularly in rural eastern regions. This study aimed to assess QoL among 

family caregivers of CKD patients in Odisha and to identify key socio-demographic and clinical de-

terminants affecting their well-being. 

Methods: 

A cross-sectional survey was conducted among 285 primary caregivers of CKD patients receiving 

dialysis or conservative treatment at public hospitals in Odisha. The World Health Organization 

Quality of Life – BREF (WHOQOL-BREF) tool, validated in the Odia language, was used to assess 

four domains: physical health, psychological well-being, social relationships, and environmental 

conditions. Socio-demographic data and clinical characteristics of patients were also collected. Data 

were analyzed using descriptive statistics and multivariate regression to examine factors signifi-

cantly associated with QoL scores. 

Results: 

Caregivers had a mean age of 42.7 ± 10.3 years; 61% were female and 70% lived in rural areas. 

Mean QoL scores were below national norms across all domains: physical health (49.2), psycholog-

ical health (50.6), social relationships (47.8), and environmental factors (46.9). Compared with na-

tional averages, the most notable gaps were observed in the social and environmental domains, re-

flecting social isolation and financial stress. Figure 1 illustrates the comparative scores across do-

mains. Regression analysis revealed that rural residence, female gender, lower income, and caregiv-

ing for dialysis-dependent patients were significantly associated with lower QoL. Additionally, 

longer caregiving duration correlated with physical and emotional fatigue, further decreasing QoL 

scores. 

Conclusions: 

Family caregivers of CKD patients in Odisha experience significantly reduced quality of life, pri-

marily due to caregiving burden, financial challenges, and limited access to health and social sup-

port services. Interventions such as caregiver support programs, travel and medical subsidies, and 

enhanced rural nephrology services are urgently needed to improve outcomes for both caregivers 

and patients. 
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Abstract 

Introduction: 

Two out of every three adults with chronic kidney disease (CKD) show symptoms of cachexia. 

Muscle wasting in CKD is a debilitating complication and significantly contributing to poor clinical 

outcomes. Chronic inflammation, metabolic acidosis, and dysregulated protein metabolism promote 

a catabolic state, shifting toward muscle protein degradation. Elevated of pro-cachectic factors, ac-

tivin A, stimulating proteolytic pathways, often compound muscle loss. However, investigation be-

tween kidney and muscle function poorly understood. This study aimed to investigate the molecular 

drivers of muscle wasting in CKD. 

Method: 

Gene chip data of GSE169316 was retrieved from the GEO expression database and analysed to 

identify differentially expressed genes (DEGs) in CKD with cachexia animal models. Protein-pro-

tein interaction (PPI) networks of these DEGs were constructed using STRING database. The key 

hub genes were identified based on their central positions within the network. 

Result: 

Following comprehensive data analysis of of 35.088 transcripts, Vsig4, Pik3c3, Mmrn1 emerged as 

significant dysregulation, potentially serving as biomarkers and therapeutic targets. These upregula-

tion and downregulation of gene expressions are attributed to sustained overproduction of pro-ca-

chectic factors and impaired renal clearance in CKD patients. It contributes to the progression of 

skeletal muscle degradation. Systemic administration of soluble activin receptor type IIB 

(sActRIIB) was employed to inhibit activin A signaling. This intervention successfully prevented 

muscle atrophy, restored muscle strength, and normalized mitochondrial function. Furthermore, 

these protective effects were further supported by the restoration of protein synthesis and modula-

tion of genes involved in proteasome-mediated degradation and autophagy pathways. These results 

support activin A blockade as a viable therapeutic strategy for treating muscle wasting in CKD pa-

tients 

Conclusion: 

This study suggests that Vsig4, Pik3c3, Mmrn1 as important biomarker that improves targeting ac-

curacy and reduced risk of recurrence. The modulation of activin signaling as a potential therapeutic 

strategy for skeletal muscle wasting in CKD 
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Abstract 

Background: 

Calcium oxalate (CaOx) nephrolithiasis is a major contributor to kidney injury and may progress to 

chronic kidney disease (CKD) through persistent inflammation and tubulointerstitial fibrosis. How-

ever, the underlying molecular mechanisms remain incompletely understood. This study investi-

gates the role of macrophage-derived Legumain (Lgmn) in promoting CaOx crystal-induced CKD 

and explores how Lgmn triggers fibroblast osteogenic transdifferentiation. 

Methods: 

Lgmn-knockout (Lgmn⁻/⁻) and wild-type (WT) male C57BL/6J mice were used to establish a CaOx 

nephrolithiasis model by glyoxylate injection and low-calcium, high-oxalate diet. Kidney injury 

was assessed by serum creatinine, BUN, polarized light microscopy, Von Kossa, and PAS staining. 

The expression of Lgmn, injury markers (Kim1, Lcn2), and osteogenic factors (Runx2, Opn) was 

examined by qPCR, Western blot, and immunohistochemistry. Single-cell transcriptomic analysis 

and immunofluorescence identified macrophages as the main Lgmn source. In vitro, RAW264.7 

macrophages were stimulated with CaOx crystals, and Lgmn secretion was evaluated in relation to 

lysosomal acidification, autophagy flux, and mitochondrial ROS. Trpml1 channel involvement in 

lysosomal exocytosis was assessed via Fluo-4 calcium imaging, transmission electron microscopy, 

and Lamp1 staining. Conditioned media from CaOx-treated macrophages were applied to primary 

renal fibroblasts and 3T3 cells to evaluate osteogenic differentiation via the Fak/Erk/Runx2 path-

way. Inhibition of Trpml1 with a kidney-targeted liposomal formulation of ML-SI3 (Lipo@ML-

SI3) was tested in vivo. 

Results: 

Lgmn deficiency significantly reduced crystal deposition, tubular damage, inflammation, and renal 

dysfunction. Macrophage-derived Lgmn was markedly elevated in the CaOx model. CaOx crystal 

internalization disrupted lysosomal homeostasis, induced mitochondrial ROS, and activated 

Trpml1-mediated exocytosis of Lgmn. Secreted Lgmn bound to integrin αvβ3 on fibroblasts, acti-

vating Fak/Erk/Runx2 signaling and promoting osteogenic transdifferentiation. This process con-

tributed to interstitial calcification and chronic structural remodeling. Trpml1 inhibition with 

Lipo@ML-SI3 significantly suppressed Lgmn secretion, fibroblast transdifferentiation, and CKD 

progression. 

Conclusion: 

Macrophage-derived Lgmn promotes CaOx crystal-induced chronic kidney injury by inducing fi-

broblast osteogenic transdifferentiation and interstitial calcification. Targeting the Trpml1–Lgmn 

axis may represent a novel therapeutic strategy to prevent nephrolithiasis-associated CKD. 

Keywords：chronic kidney disease (CKD), nephrolithiasis, Legumain, TRPML1, osteogenic 

transdifferentiatio 
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Abstract 

Introduction: Chronic kidney disease (CKD) is characterized by progressive loss of renal function 

and complicated with varies comorbidities, including cardiovascular diseases (CVD) and neurologi-

cal dysfunction. Our previous study has suggested that uremic toxins (including indoxyl sulfate and 

p-cresyl sulfate) could pass blood brain barrier (BBB) promoting neuroinflammation that eventually 

contributes to CKD-induced cognitive dysfunction. Empagliflozin (EMPA), a sodium-glucose co-

transporter 2 (SGLT2) inhibitor, has emerged as a novel therapeutic approach for CVD and neuro-

degenerative disorders. This study aims to investigate pathogenic mechanisms of CKD-induced 

cognitive impairment, furthermore, to determine whether EMPA improves CKD-induced neurologi-

cal dysfunction. 

Methods: Eight-week-old male C57B6 wide type mice received sham and 5/6 nephrectomy to 

mimic CKD status. EMPA was given orally for 12 weeks. The Morris water maze (MWM) test was 

applied to evaluate cognitive function, including the short-term and long-term memory in shame, 

CKD, and EMPA-treated CKD mice. Fe3O4 Brain MRI and Evans blue were used to evaluate the 

permeability of BBB in mouse brain. Trans-well assay was used to evaluate the permeability of in 

vitro BBB model, constructed by bEnd3 cell, an endothelial cell from mouse brain. Western blot 

was used to identify the protein expression of target molecules in the brain tissue and endothelial 

cells. 

Results: The results of in vitro study revealed that 20 μM indoxyl sulfate (IS), but not p- cresyl sul-

fate (PCS), dysregulated permeability of brain endothelial cells (bEnd3) via disruption of tight-junc-

tion integrity. The brains of 5/6-nephrectomy-induced CKD mice also showed BBB leakage by 

Fe3O4 tail vein-injected magnetic resonant images (MRI). In addition, Morris water maze tests in-

dicated the impaired learning capability and long-term memory in CKD mice. The treatment of 

EMPA restored permeability of bEnd3 cells as well as ameliorated CKD-induced cognitive impair-

ment that were consequences of EMPA maintaining BBB integrity of CKD mice. The evidence was 

demonstrated by Evans blue brain perfusion, brain MRI, MWM, and transwell permeability assay. 

Conclusion: EMPA attenuated CKD-induced memory impairment in CKD mice, which may be ex-

plained by the improvement of uremic toxin-related BBB dysregulation. 
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Abstract 

Background: Selenoprotein P (SePP), which functions as a selenium carrier to tissues, regulates 

cellular reactive oxygen species. Low selenium levels have been associated with an increased risk 

of cardiovascular disease. Peripheral arterial disease (PAD) is associated with all-cause mortality 

and cardiovascular events, and a key pathological process is atherosclerosis. The present study 

aimed to determine the relationship between serum SePP level and PAD in patients with chronic 

kidney disease (CKD) stage 3 to 5. 

 

Methods: Fasting blood samples and baseline characteristics were obtained from 130 CKD stage 3 

to 5 patients. Ankle-brachial index (ABI) values were measured using an automated oscillometric 

device. Patients with ABIs of &lt;0.9 were categorized into the low ABI group. Serum SePP levels 

were measured using a commercial enzyme-linked immunosorbent assay. 

 

Results: In the study cohort, 20 of the 130 patients (15.4%) had low ABIs. The rates of diabetes 

mellitus (DM, p = 0.046), older age (p &lt; 0.001), as well as the spot urine protein-to-creatinine ra-

tio 

(UPCR, p = 0.022), serum level of C-reactive protein (p &lt; 0.001), were higher, while serum SePP 

(p 

&lt; 0.001) levels were lower in the low ABI group compared with the normal ABI group. The 

multivariable logistic regression analysis revealed that serum levels of SePP (odds ratio [OR]: 

0.580, 95% confidence interval [CI]: 0.340–0.989, p = 0.045) were independently associated with 

PAD in patients with CKD stage 3 to 5. Left and right log-transformed ABI (log-ABI) values were 

also positively correlated with log-SePP (r = 0.623 and r = 0.588, p &lt; 0.001, respectively). 

 

Conclusions: In this study, lower serum SePP levels were associated with PAD in patients with 

CKD stage 3 to 5. 

 

Keywords：Selenoprotein P, Chronic kidney disease, Peripheral arterial disease, Ankle-brachial 

index. 
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Abstract 

Background: Patients with chronic kidney disease (CKD) and type 2 diabetes mellitus (T2DM) are 

at an elevated risk of dementia and Alzheimer’s disease owing to vascular dysfunction, insulin re-

sistance, and chronic inflammation. Glucagon-like peptide-1 receptor agonists (GLP-1RAs) have 

demonstrated neuroprotective properties; however, their impact on dementia risk in diabetic patients 

with CKD remains unclear. This study evaluated the association between GLP-1RAs use and de-

mentia risk in patients with CKD stage 3b or later, compared to dipeptidyl peptidase-4 inhibitors 

(DPP4is). 

Methods: This retrospective cohort study analyzed data from the TriNetX global research network 

including electronic medical records of 67 healthcare organizations in the US Collaborative Net-

work. We identified patients with CKD stage 3 or later and T2DM who were newly prescribed 

GLP-1RAs or DPP4is between January 1, 2015, and December 31, 2020. Patients with prior GLP-

1RAs or DPP4is use, dementia diagnosed within 12 months before the index date, or recent hospi-

talization were excluded. The primary outcome was the incidence of dementia, Alzheimer’s disease, 

vascular dementia, frontotemporal dementia, Parkinson’s disease, extrapyramidal and movement 

disorders, and dementia with Lewy bodies, assessed over a follow-up period of 90 days to 5 years. 

Statistical analyses included Kaplan–Meier survival curves and Cox proportional hazards models. 

Results: GLP-1RAs use was associated with a significantly lower risk of dementia (HR: 0.80, 95% 

CI: 0.71–0.91, p = 0.001) and Alzheimer’s disease (HR: 0.76, 95% CI: 0.59–0.98, p = 0.033) com-

pared to DPP4is use. However, no significant differences were observed in vascular dementia, fron-

totemporal dementia, Parkinson’s disease, extrapyramidal and movement disorders, or dementia 

with Lewy bodies. 

Conclusions: GLP-1RAs therapy may reduce dementia and Alzheimer’s disease risk in patients 

with CKD stage 3b or later, offering potential neuroprotective benefits beyond glucose control. Re-

search is needed to confirm these findings and optimize treatment strategies for this vulnerable pop-

ulation. 

 

Keywords：GLP-1 receptor agonists, dementia, Alzheimer’s disease, chronic kidney disease, type 

2 diabetes. 
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Abstract 

Background: Ischemia-reperfusion injury (IRI) is a leading cause of acute kidney injury (AKI), 

characterized by oxidative stress, ferroptosis, and fibrosis. Reactive oxygen species (ROS)-induced 

ferroptosis contributes to kidney damage, with GPX3, a ferroptosis inhibitor gene, showing reduced 

expression as injury progresses. Mesenchymal stem cells (MSCs) have demonstrated regenerative 

potential by modulating inflammation, oxidative stress, and tissue repair. The omentum, a rich 

source of MSCs, could infiltrate in injured tissue, yet its therapeutic role in IRI-induced kidney in-

jury remains unclear. 

Methods: To explore the regenerative potential of omentum-derived MSCs, we harvested the 

omentum and engineered it into a 3D-printed patch, implanting it beneath the kidney capsule in a 

mouse IRI model. One week post-transplantation, kidney tissues were analyzed using single-cell 

and spatial RNA sequencing to assess GPX3 expression and ferroptosis-related gene regulation. 

ROS levels and fibrosis markers were also evaluated. Additionally, primary cultures of omental tis-

sue were established and co-cultured with HK-2 cells to investigate the paracrine effects of omen-

tum on oxidative stress and fibrosis-related responses in vitro. 

Results: IRI-induced oxidative stress triggered ferroptosis, fibrosis, and kidney dysfunction, with a 

decline in GPX3 expression. However, omentum patch transplantation restored GPX3 expression, 

downregulated ferroptosis-related genes, and reduced ROS levels, leading to attenuated fibrosis and 

improved kidney function. The omentum-derived MSCs contributed to repair by reducing oxidative 

stress, inhibiting mitochondria dysfunction, and ferroptosis. 

Conclusion: GPX3 expression was increased in omentum patched kidney based on scRNA-seq and 

spatial profiling, suggesting a potential protective role against ferroptosis. In vitro, GPX3 was 

downregulated by Erastin-induced ferroptosis, and further experiment using omentum-drived condi-

tioned media are ongoing to assess its modulatory role. Primary culture of omentum-derived cells 

was successfully established for conditioned media preparation. Omentum patch transplantation de-

livers MSCs to injured kidney tissue, suppressing ferroptosis and oxidative stress, restoring GPX3, 

and alleviating kidney injury.  

 

Keywords：Ferroptosis / Acute Kidney Injury / Mesenchymal stem cells / ROS stress / Kidney 

fibrosis 
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Abstract 

Background : Ischemia-reperfusion injury (IRI) is a major pathological trigger in the development 

of renal fibrosis, a defining feature of chronic kidney disease (CKD). During CKD progression, IRI 

exacerbates inflammation, oxidative stress, and ferroptosis, ultimately leading to irreversible struc-

tural damage and fibrosis in renal tissue. MIT-001, a small molecule with established anti-necrotic 

and anti-inflammatory properties in various organ injury models, was investigated in this study for 

its potential to counteract IRI-induced renal fibrosis. This research aimed to explore whether MIT-

001 can modulate key pathological pathways—including inflammation, oxidative stress, and ferrop-

tosis—using both in vivo and in vitro models. 

Methods : Male C57BL/6 mice (8 weeks old) were assigned to experimental groups based on IRI 

induction and MIT-001 administration. Renal IRI was induced via 24 hours of bilateral ischemia 

followed by reperfusion. MIT-001 was administered post-injury, and kidney tissue and blood sam-

ples were collected at 1, 3, and 7 days. In parallel, HK-2 human renal tubular epithelial cells were 

treated with TGF-β to mimic fibrotic conditions in vitro and assess the cellular mechanisms of MIT-

001. 

Results : MIT-001 treatment significantly improved renal function in IRI mice, as evidenced by re-

duced blood urea nitrogen (BUN) and serum creatinine levels at days 3 and 7 post-injury. Histologi-

cal and molecular analyses revealed that MIT-001 markedly suppressed fibrotic and inflammatory 

markers, including F4/80, collagen IV, α-smooth muscle actin (α-SMA), and TGF-β. Conversely, E-

cadherin expression, indicative of preserved epithelial phenotype, was notably increased. In terms 

of ferroptosis regulation, MIT-001 enhanced the expression of xCT, SLC7A11, and GPX4—key 

proteins involved in antioxidant defense—and reduced levels of 4-HNE, a lipid peroxidation 

marker. Furthermore, MIT-001 significantly decreased the expression of HMGB1 and nuclear NF-

κB, suggesting a robust anti-inflammatory effect in renal tissue. 

Conclusion : This study confirms the detrimental role of IRI in driving renal fibrosis and functional 

decline. Importantly, MIT-001 demonstrated protective efficacy by targeting multiple damaging 

pathways—namely, inflammation, oxidative stress, and ferroptosis. These findings support the po-

tential of MIT-001 as a promising therapeutic candidate for preventing or attenuating CKD progres-

sion following ischemic renal injury. 
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Abstract 

Background: 

Diabetic kidney disease (DKD) is a leading cause of end-stage renal disease, characterized by pro-

gressive damage to both glomerular and tubular structures. Oxidative stress is a central driver of this 

damage, disrupting redox homeostasis and accelerating cellular dysfunction. NAD(P)H:quinone ox-

idoreductase 1 (NQO1), a key antioxidant enzyme regulated by the Nrf2 pathway, plays an im-

portant role in protecting renal tissue from oxidative injury. However, its specific functions in dif-

ferent renal compartments under diabetic stress remain unclear. This study aimed to investigate how 

NQO1 deficiency affects compartment-specific responses in the kidney during diabetes, with a fo-

cus on transcriptomic and functional changes. 

Methods: 

DKD was induced in wild-type (WT) and NQO1-knockout (NKO) mice via streptozotocin (STZ) 

injection. Renal function and injury were assessed by measuring fasting blood glucose levels, uri-

nary albumin-to-creatinine ratio (ACR), and ultrastructural changes using electron microscopy. To 

explore molecular mechanisms, transcriptomic profiling was performed on isolated glomeruli and 

proximal convoluted tubules (PCT), defined by histological markers (CD10, CD31, PanCK). Gene 

Set Enrichment Analysis (GSEA) was conducted to identify key pathways altered by NQO1 defi-

ciency. 

Results: 

Despite similar levels of hyperglycemia, NKO-STZ mice exhibited significantly higher ACR and 

more severe podocyte foot process effacement compared to WT-STZ mice, indicating greater glo-

merular vulnerability. Thickening of the glomerular basement membrane was also more pronounced 

in the NKO group. GSEA revealed that ribosome biogenesis and immune-related pathways were 

upregulated in WT-STZ glomeruli, suggesting an adaptive response to hyperglycemia. These path-

ways were notably suppressed in NKO-STZ glomeruli, pointing to impaired adaptation. The ad-

herens junction pathway—critical for podocyte integrity—was activated in WT-STZ but diminished 

in NKO-STZ glomeruli, with downregulation of key genes such as Actg1, Ctnna1, Tjp1, Rhoa, and 

Iqgap1. In PCTs, metabolic and cytoskeletal pathways were elevated in WT-STZ mice but consist-

ently suppressed in NKO-STZ mice, indicating reduced tubular resilience. 

Conclusion: 

NQO1 deficiency disrupts compartment-specific adaptive mechanisms in the diabetic kidney, re-

sulting in aggravated glomerular damage and impaired tubular metabolic flexibility. These findings 

highlight NQO1 as a promising therapeutic target for preserving renal function under diabetic con-

ditions. 

Keywords：Diabetic Kidney Disease , NQO1 Deficiency,  Glomerular and Tubular Adaptation,  
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Abstract 

Renal fibrosis is a major pathological disease of chronic kidney disease (CKD). Without timely in-

tervention, progressive fibrosis can lead to a gradual loss of renal function, ultimately resulting in 

uremia and even kidney failure. Therefore, the identification of effective therapeutic agents capable 

of alleviating renal fibrosis and delaying its progression is of urgent clinical importance. Isovitexin, 

a food-derived phytochemical found in dietary rice products, has been previously reported to exhibit 

a variety of biological activities, including antioxidant, anti-inflammatory, antibacterial, and anti-

tumor effects. However, its potential role and underlying mechanisms in renal fibrosis remain unex-

plored. This study aimed to investigate the protective effects and molecular mechanisms of iso-

vitexin against renal fibrosis using both in vivo and in vitro models. In unilateral ureteral obstruc-

tion (UUO) animal model, followed by daily oral administration of isovitexin at doses of 25 

mg/kg/day and 50 mg/kg/day. The results demonstrated that isovitexin markedly alleviated UUO-

induced renal hypertrophy, reduced collagen deposition, and suppressed the expression of fibrosis-

related markers such as α-smooth muscle actin (α-SMA), collagen I, and fibronectin, thereby effec-

tively mitigating renal fibrosis. Furthermore, isovitexin exhibited non-toxicity, indicating a favora-

ble safety profile. Additional, we found that isovitexin attenuated chronic injury and the expression 

of fibrosis-associated proteins in NRK-52E renal tubular epithelial cells induced by indoxyl sulfate 

(IS). FerroOrange staining further revealed that IS treatment led to intracellular ferrous iron accu-

mulation, while isovitexin significantly reduced IS-induced iron contents and restored the expres-

sion of glutathione peroxidase 4 (GPX4). In addition, isovitexin decreased the production of reac-

tive oxygen species (ROS) and the lipid peroxidation end-product malondialdehyde (MDA), 

thereby alleviating oxidative damage. In conclusion, this study is the first to demonstrate that iso-

vitexin can effectively inhibit ROS-induced renal fibrosis by targeting ferroptosis. These findings 

provide experimental evidence supporting the potential of isovitexin as a novel therapeutic candi-

date for the treatment of renal fibrosis. 
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Abstract 

HNF4α is a key transcription factor, known for its pivotal role in regulating various cellular metabo-

lism, proliferation and differentiation. In humans, HNF4α is expressed in 12 isoforms, due to selec-

tive promoter usage (P1 and P2) and alternative splicing. Theses isoforms exhibit distinct biological 

functions and tissue-specific expression patterns, contributing to the development of various dis-

eases including diabetes, cancer and metabolic syndromes. Despite growing evidence suggesting 

that HNF4a isoform expression may play a role in disease progression, the functional relevance and 

regulation of HNF4a isoforms in diabetic kidney disease (DKD) remain unclear. 

In this study, we aimed to investigate isoform-specific expression changes of HNF4α under injury 

conditions and the relation between isoform and DKD. Using the renal proximal tubular cell line, 

we mimicked DKD-related injury by exposing cells to high glucose and hypoxic conditions. Semi-

quantitative RT-PCR analysis was conducted to assess the differential expression of HNF4α 

isoforms. We also examined isoform profiles in human kidney tissues from healthy individuals and 

patients with DKD and evaluated relevance between HNF4α isoform and DKD. 

Our findings revealed that injury conditions induced alterations in the expression profile of HNF4α 

isoforms. Specifically, isoforms transcribed from the P1 promoter exhibited significantly reduced 

expression under injury condition, whereas P2-derived isoforms were notably upregulated. Further-

more, we observed time-dependent changes in isoform expression, suggesting dynamic regulation 

in response to sustained injury. 

These results suggest that DKD progression is associated with a shift in the alternative splicing and 

promoter usage of HNF4α, potentially altering its regulatory function in proximal tubule cells. As 

HNF4α plays a critical role in maintaining metabolic homeostasis in renal proximal tubule cells, 

isoform-specific regulation may represent a key mechanism in DKD pathogenesis. Further elucida-

tion of the splicing mechanisms and regulatory factors influencing HNF4α isoform dynamics may 

offer new therapeutic opportunities, such as isoform-targeted gene modulation or epigenetic thera-

pies, for the treatment or prevention of DKD. 
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Abstract 

Introduction: Mammalian sterile twenty-like 1 (MST1), also known as Serine/threonine-protein 

kinase 4 (STK4), serves as a core component of the Hippo signaling pathway, which controls the 

organ size and cell numbers by modulating cell proliferation, differentiation and death. MST1 is 

abundantly expressed in the kidney. Our previous study revealed that renal tubule-specific Mst1 and 

Mst2 double knockout induced chronic kidney disease through mutual activation of the TNF-α and 

the Yap signaling pathways in mice. However, the specific role of tubular cell MST1 in kidney in-

jury and fibrosis remains to be elucidated. 

Methods: We generated renal tubule-specific Mst1 knockout (M1KO) mice by intercrossing floxed 

Mst1 mice with Ksp-Cre mice. Kidney injury was induced by unilateral ureteral obstruction (UUO) 

or intraperitoneal injection of cisplatin. Staurosporine (STS) was applied to trigger apoptosis in 

TKPTS mouse proximal tubular cells in vitro. We employed Masson’s trichrome staining, 

Picrosirius red staining, PAS staining and TUNEL assay to evaluate kidney injury and fibrosis after 

UUO or cisplatin. Moreover, qPCR and Western blotting were used to determine the mechanisms 

responsible for the phenotypes observed. 

Results: MST1 protein expression in the kidney significantly increased in different kidney injury 

mouse models although the mRNA levels did not change. Compared with WT mice, M1KO mice 

exhibited increased tubular cell apoptosis and renal fibrosis following both UUO and cisplatin treat-

ment, and these effects were independent of YAP. Inhibition of MST1 expression enhanced cell 

apoptosis induced by serum starvation or by STS in TKPTS cells, without any effects on the YAP 

activity. Conversely, MST1 overexpression inhibited apoptosis dose-dependently in TKPTS cells. 

Conclusion: MST1 deficiency significantly exacerbates kidney injury and fibrosis independently of 

YAP. Increased MST1 expression in response to kidney injury protects against tubular cell death. 
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Abstract 

Diabetic kidney disease (DKD) is a leading cause of chronic kidney disease (CKD) worldwide and 

in Malaysia, where the prevalence of diabetes continues to rise. Despite well-established links be-

tween diabetes and renal damage, few studies have directly compared electrolyte and renal bi-

omarker profiles in diabetic versus non-diabetic CKD across disease stages. We aimed to delineate 

these biochemical differences to improve early risk identification and personalized management. 

We performed a retrospective cross-sectional analysis of laboratory records from 340 adult CKD 

patients at two nephrology centers in Malaysia. Patients were stratified into diabetic and non-dia-

betic CKD groups. We compared serum sodium, potassium, phosphate, bicarbonate, uric acid, cre-

atinine, and estimated glomerular filtration rate (eGFR) across CKD stages 1–5. Statistical analyses 

included ANOVA for group comparisons, logistic regression, and subgroup analyses by age and he-

moglobin A1c (HbA1c) were available. 

Diabetic CKD patients had significantly higher potassium (p = 0.003) and phosphate (p = 0.01) lev-

els than non-diabetic CKD patients, along with an earlier decline in bicarbonate that suggests accel-

erated metabolic acidosis. The decline in eGFR was also steeper in the diabetic group across all 

stages. In contrast, serum uric acid was significantly higher in the non-diabetic patients, pointing to 

divergent inflammatory or tubular injury pathways. Subgroup analysis indicated that insulin-de-

pendent diabetic patients had more pronounced acidosis and electrolyte derangements than those on 

oral hypoglycemic therapy. 

Our study reveals distinct biochemical trajectories in diabetic versus non-diabetic CKD, with dia-

betic patients experiencing earlier and more severe electrolyte and acid–base disturbances. These 

findings reinforce the need for diabetes-specific monitoring protocols and may inform future risk 

models for diabetic kidney disease progression in Southeast Asia. 

 

Keywords：Diabetic kidney disease, Electrolyte imbalance, Uric acid, eGFR, Metabolic acidosis, 

CKD phenotyping 
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Abstract 

Diabetic kidney disease (DKD) is the leading cause of chronic kidney disease (CKD) worldwide 

and in Malaysia, contributing to an increasing proportion of end-stage kidney failure cases. While 

standard renal markers like serum creatinine and estimated glomerular filtration rate (eGFR) guide 

CKD diagnosis, the role of electrolyte and acid–base abnormalities in diabetic versus non-diabetic 

CKD remains underexplored in Southeast Asia. 

We retrospectively analyzed laboratory records of 312 CKD patients treated at two nephrology cen-

ters in Malaysia (2021–2023). Patients were categorized into a type 2 diabetes mellitus (T2DM) 

CKD group (n = 180) and a non-diabetic CKD group (n = 132). We compared serum sodium, potas-

sium, phosphate, bicarbonate, uric acid, and eGFR between these groups. Subgroup analyses were 

performed by age (< 60 vs ≥ 60 years), glycated hemoglobin (HbA1c) level, and insulin therapy sta-

tus. Multivariate linear regression and ANOVA were used for statistical comparisons. 

CKD patients with T2DM had significantly higher serum potassium (mean 5.3 ± 0.6 vs 4.8 ± 0.5 

mmol/L, p < 0.001) and lower bicarbonate (20.1 ± 2.4 vs 22.5 ± 2.2 mmol/L, p < 0.001) than non-

diabetic CKD patients, indicating a greater burden of subclinical hyperkalemia and metabolic acido-

sis. Serum phosphate and uric acid were also elevated in the diabetic cohort. Furthermore, eGFR 

was consistently lower at each CKD stage in the T2DM group (mean 34.6 ± 12.3 vs 41.2 ± 10.7 

mL/min/1.73 m², p = 0.005). Subgroup analyses revealed more pronounced electrolyte and acid–

base derangements in patients with poor glycemic control (HbA1c > 8%) and those on insulin ther-

apy. 

CKD patients with diabetes experience earlier and more severe electrolyte and acid–base imbal-

ances than their non-diabetic counterparts particularly hyperkalemia and metabolic acidosis. These 

findings underscore the importance of initiating biochemical surveillance earlier in diabetic CKD 

management. Incorporating electrolyte profiles into DKD risk stratification may help improve pa-

tient outcomes in high-burden settings like Malaysia. 

Keywords：Diabetic kidney disease, Potassium and phosphate, HbA1c, Insulin therapy, eGFR 

decline, Metabolic markers 
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Abstract 

Chronic kidney disease (CKD) is a progressive condition often accompanied by chronic low-grade 

inflammation, which accelerates renal decline and elevates cardiovascular risk. While C-reactive 

protein (CRP) and erythrocyte sedimentation rate (ESR) are routinely used to assess inflammation, 

the albumin-to-globulin (A/G) ratio has emerged as a potential surrogate marker of inflammatory 

and immunologic status. However, the utility of the A/G ratio in CKD has not been well studied in 

Southeast Asian populations. 

We retrospectively analyzed data from 312 adult CKD patients (Stages 1–5) at a tertiary nephrology 

center in Malaysia. Laboratory parameters included serum albumin and total protein (to calculate 

A/G ratio), CRP, ESR, and complete blood count (CBC). Patients were stratified by CKD stage, and 

inflammatory markers were compared across these stages. We used correlation and multivariate re-

gression analyses to examine associations between the A/G ratio and established inflammatory 

markers such as CRP, ESR, and the neutrophil-to-lymphocyte ratio. 

The A/G ratio was inversely correlated with CRP (r = –0.48, p < 0.001) and ESR (r = –0.44, p < 

0.001) across all CKD stages. Patients with advanced CKD (Stages 4–5) had lower A/G ratios 

alongside higher CRP and ESR levels. In a multivariate model adjusting for age, sex, and comorbid-

ities, a low A/G ratio remained an independent predictor of elevated CRP (β = –0.35, p = 0.002) and 

an increased neutrophil-to-lymphocyte ratio (β = –0.29, p = 0.006). Notably, the A/G ratio appeared 

to capture cumulative inflammatory burden in CKD patients even in those with normal nutritional 

status. 

The albumin-to-globulin ratio shows strong potential as a low-cost, readily available biomarker of 

systemic inflammation in CKD. Its significant associations with CRP, ESR, and blood cell indices 

underscore its clinical relevance. Incorporating the A/G ratio into routine monitoring could improve 

risk stratification and early identification of patients with a high inflammatory burden. Ultimately, 

this simple measure may aid more precise CKD management in resource-limited settings. 

 

Keywords：Albumin-to-globulin ratio, Chronic inflammation, Hematological biomarkers, CRP, 

ESR, Inflammation in CKD 
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Abstract 

Introduction: Taiwan has the highest prevalence of chronic kidney disease (CKD) and end-stage 

kidney disease (ESKD) globally, making them major public health concerns with significant mor-

bidity, mortality, and healthcare burden. While genetic risk factors for kidney disease have been 

identified in previous studies, the contribution of rare genetic variants remains unclear. 

Methods: This study utilized whole-exome sequencing (WES) to investigate the role of missense 

rare variants in CKD and ESKD susceptibility, providing new insights into their genetic architec-

ture. We rigorously recruited 500 Taiwanese individuals from Taipei Medical University using strict 

clinical diagnostic criteria, including 200 CKD cases, 200 ESKD cases, and 100 healthy controls. 

Independent validation was performed using cohorts from the All of Us Research Program (AoU) 

(N=222) and the Tohoku Medical Megabank Organization (ToMMo) (N=140). 

Results: We identified rare pathogenic variants in known monogenic kidney disease genes, includ-

ing PKD1 and COL4A4, confirming their role in disease susceptibility. We replicated GWAS-re-

ported genes such as SPI1, RIN3, FTO, SIPA1L3, and EEF1E1, highlighting their contribution 

through both common and rare variants. Beyond previously reported genes, we identified novel rare 

pathogenic variants in PEX1, GANAB, DYNC2H1, and PROKR2. Pathway enrichment analysis 

suggested that ciliopathies, inflammation, and metabolic dysfunction may contribute to kidney dis-

ease progression. Furthermore, the polygenic score (PGS) for ESKD demonstrated strong predictive 

utility for kidney function, with high genetic risk having a greater influence than comorbidities such 

as diabetes and overweight. The prediction power of ESKD PGS was further validated in the AoU 

Asian population. 

Conclusions: This study provides novel insights into the genetic architecture of CKD and ESKD in 

the Taiwanese population, leveraging a well-defined hospital-based cohort with strict clinical diag-

nostic criteria to ensure precise phenotype classification. We purpose that individuals with high ge-

netic risk may benefit from earlier interventions, while those with lower PGS may be better man-

aged through lifestyle modifications targeting comorbidities. The findings highlight the importance 

of preventive strategies and precision medicine in kidney disease management. 

 

Keywords：Chronic kidney disease, end-stage kidney disease, rare variants, whole-exome 

sequencing, genetic susceptibility, polygenic risk score, risk stratification 
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Abstract 

Introduction: Although intestinal dysbiosis has been linked to the progression of chronic kidney 

disease (CKD), the causality of gut microbiota in renal health is not yet entirely established. To ad-

dress this, nephroprotective potential of Bacteroides eggerthii (B. eggerthii), a gut bacterium associ-

ated with CKD progression, was tested in a high-fat diet fed induced metabolic CKD model. 

Method: Clinical isolates from the feces of a healthy donor were used to denote the change of renal 

function. Microalbuminuria, serum creatinine and histologic examination were conducted to evalu-

ate the effectiveness associated with oral gavage of Bacteroides eggerthii. Single-cell RNA se-

quencing (scRNA-seq) and spatial transcriptomics (ST) were employed to interrogate the possible 

renal protective mechanism associated with mouse kidneys. 

Results: We found that oral administration of a strain of B. eggerthii was accompanied with altered 

gut microbiota compositions. Further examination of the renal tissues via scRNA-seq revealed that 

supplementation with B. eggerthii alleviated metabolic and immune disturbance in diverse tubule 

epithelial cell types and renal endothelial cells of CKD mice. Predictions of intercellular crosstalk 

inferred a restoration of cell-cell communications between renal T cells and other cell types by B. 

eggerthii supplement. In addition, a shift of the dynamic transition in infiltrating macrophage acti-

vation in CKD was reversed after replenishing B. eggerthii. Moreover, ST analyses of mouse kid-

neys demonstrated spatially distinct effects of B. eggerthii supplement on reprogramming transcrip-

tional aberrations in CKD, highlighted by improvement of dysregulated fatty acid metabolism and 

complement activation in the outer and inner portion of kidneys, respectively. 

Conclusion: These findings provide a mechanistic basis for the beneficial effects of a potentially 

nephroprotective bacterial strain, further extending our understanding of the gut-kidney axis in 

CKD. 
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Abstract 

Autosomal dominant polycystic kidney disease (ADPKD) is a slowly progressive disease character-

ized by cyst formation and renal function decline with variable speed in individual patients. How to 

better protect renal function and delay the onset of end-stage kidney disease is still not optimized. 

Nicotinamide (NAM) has been shown to provide energy and protect against acute kidney injury and 

neurodegenerative diseases. Whether NAM supplement provides renal protective effects in ADPKD 

remains controversial. Here we investigated the effects of NAM on kidney protection in Pkd1 miR-

Tg mice which is a moderately progressive model of ADPKD.  Pkd1 miR-Tg mice were treated 

with NAM (0.25 and 0.5 g/kg/day) by intraperitoneal injection from postnatal day (PN)35 to PN90 

and the protective effects on cyst growth and kidney function were assessed. We found that AM did 

not reduce fractional kidney weight but reduced cyst burden slightly. NAM significantly reduced 

blood urea nitrogen and the mRNA expression of profibrotic genes (Fn1, Col1a2, and Acta2), EMT-

related genes (Vimentin and Claudin4), and TNF pathway-related genes (Il1b, Tnf, Il6, Tcf7, Jag2, 

Mcp1). The elevated plasma levels of TNF in Pkd1 mutant mice were significantly suppressed with 

NAM treatment. Western blotting showed significantly reduced expression of SIRT1 protein with 

NAM treatment.  However, NAM treatment did not alter the proliferation indices or fibrosis scores 

on kidney sections. In conclusion, we demonstrated a partial treatment effect of NAM in a Pkd1-

deficient mouse model. These results suggest that NAM could have a renoprotective effect on dis-

ease progression in ADPKD through modulating inflammation.  
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Abstract 

Objective: Ellagic acid (EA), a polyphenolic compound present in various fruits and vegetables, 

exhibits anti-inflammatory, anti-apoptotic, antioxidant, and anti-fibrotic properties across a range of 

diseases; however, its specific function in renal fibrogenesis remains to be elucidated. 

 

Materials and Methods: This study employed an in vivo mouse model of unilateral ureteral ob-

struction (UUO) alongside an in vitro model utilizing HK-2 cell lines subjected to treatment with 

EA and transforming growth factor β1 (TGF-β1). The expression of proteins associated with epithe-

lial-to-mesenchymal transition (EMT) in UUO mice was assessed through immunohistochemical 

staining. Biochemical assays were conducted to evaluate liver and renal function, while Western 

blot analysis was utilized to quantify EMT-related proteins. The MTT assay was performed to as-

sess cell viability. 

 

Results: In UUO mice administered EA, both microscopic examination via immunohistochemical 

staining and Western blot analysis revealed a significant reduction in the expression of fibrotic 

markers (α-SMA, fibronectin, and collagen I) and EMT markers (vimentin and N-cadherin) com-

pared to the sham control group. In HK-2 cells treated with TGF-β1, EA was found to diminish cell 

motility and the expression levels of α-SMA, collagen I, fibronectin, N-cadherin, and vimentin. 

 

Conclusion: EA effectively attenuated the progression of morphological changes and concurrently 

inhibited the expression of fibrotic and EMT-related proteins both in vitro and in vivo. These find-

ings enhance our understanding of the role of EA in mitigating renal fibrogenesis and suggest its po-

tential therapeutic application in the management of chronic kidney disease. 

 

Keywords：Ellagic acid, Epithelial‑to‑mesenchymal transition, Transforming growth  factor β1, 

Unilateral ureteral obstruction 
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Abstract 

Introduction: Global epidemic of obesity & metabolic disorders are fuelling increasing cases of 

CKD worldwide. Besides having higher incidence of DM & hypertension, obesity is independent 

risk factor for CKD. Mechanisms involved are poorly studied, though obesity related inflammation 

mediated by shift in adipokine and cytokine production towards pro-inflammatory state is impli-

cated. 

We in this case control study looked at important pro-inflammatory mediators (leptin, IL-6, TNF-α) 

and anti-inflammatory mediators  (adiponectin, IL-10) in obese with & without CKD, non-obese 

CKD & healthy controls. 

 

Methods: 50 consenting subjects in each group were studied. Besides detailed history, co-morbidity 

charting, BMI calculation; serum levels of HsCRP, adipokines (leptin & adiponectin) & cytokines 

(IL-6, TNF-α & IL-10) were assessed using commercially available ELISA kits. 

 

Results: Table shows demographic, clinical & study parameters of each group. Patient groups had 

similar representation of DM & were slightly older than controls. Obese subjects with & without 

CKD had higher HsCRP, leptin & IL6 than controls & CKD patients, with obese patients with CKD 

showing maximum aberrations. Adiponectin concentration was higher in patients with obesity alone 

but suppressed in patients with obesity & CKD. 

 

Conclusion: Inflammation & pro-inflammatory milieu as evidenced by high levels of  Hs-CRP, IL-

6 & leptin and low levels of adiponectin might be important drivers for obesity related complica-

tions like CKD. Larger, prospective studies are required to confirm the same 
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Abstract 

Background: 

Cystatin C, an endogenous cysteine protease inhibitor, has emerged as a superior marker over serum 

creatinine for evaluating renal function, particularly for detecting early or subtle declines in glomer-

ular filtration rate (GFR). In patients with chronic kidney disease (CKD), cardiovascular disease 

(CVD) remains the leading cause of morbidity and mortality, often surpassing progression to end-

stage renal disease. This study investigates the potential of cystatin C as a predictive marker for car-

diovascular risk in CKD patients, and proposes a novel model for estimating serum cystatin C lev-

els using routine biochemical parameters, thereby enabling cost-effective cardiovascular risk strati-

fication. 

Methods: 

A cross-sectional study was conducted involving 397 participants divided into four groups: CKD 

(n=71), CVD (n=127), CKD with CVD (n=37), and healthy controls (n=162). Blood samples were 

analyzed for biochemical parameters including total cholesterol, triglycerides, HDL, LDL, VLDL, 

urea, creatinine, glucose, sodium, potassium, total protein, albumin, hs-CRP, and cystatin C. Meas-

urements were performed using an automated biochemistry analyzer (Olympus AU-400), and hema-

tological parameters including hemoglobin and total leukocyte count were assessed using Beckman 

Coulter LH-500. 

Results: 

The prevalence of diabetes was significantly higher in all disease groups compared to controls 

(p<0.0001). CKD and CVD groups exhibited significantly elevated levels of total cholesterol, tri-

glycerides, VLDL, urea, creatinine, and cystatin C (p<0.05). In CKD patients with coexisting CVD, 

potassium, glucose, urea, creatinine, cystatin C, and total leukocyte count were markedly higher 

than in healthy controls (p<0.05). A multivariable linear regression model was developed to esti-

mate serum cystatin C levels based on independent predictors including age, potassium, albumin, 

urea, creatinine, hemoglobin, and a constant term. The model demonstrated statistically significant 

contributions from all predictors (p<0.05), with creatinine and urea having the highest coefficients. 

Conclusion: 

This study establishes cystatin C as a sensitive and reliable biomarker for cardiovascular risk in 

CKD patients and introduces a novel predictive equation derived from standard laboratory parame-

ters. This model may serve as a clinically accessible and economically feasible alternative to direct 

cystatin C assays for early cardiovascular risk detection. Further validation through large-scale pro-

spective studies is recommended to confirm the model’s utility in routine clinical practice. 

Keywords：Cystatin C Chronic Kidney Disease (CKD) Cardiovascular Disease (CVD) Renal 

Biomarkers, Glomerular Filtration Rate (GFR), Endogenous Marker 
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Abstract 

Introduction: Renal fibrosis, a common pathological feature of chronic kidney disease (CKD), ex-

hibits excessive extracellular matrix accumulation and inflammatory cell infiltration. 5-lipoxygen-

ase (ALOX5), a key enzyme in leukotriene biosynthesis, plays crucial roles in inflammatory cell 

recruitment and inflammatory responses. While ALOX5-mediated leukotriene production is known 

to regulate inflammatory cascade activation and immune cell recruitment, its specific contribution 

to collagen deposition and matrix remodeling in renal fibrosis remains unclear. 

 

Methods: We investigated the role of ALOX5 in renal fibrosis using TGFβ-stimulated HKC8 cells 

(human proximal tubular cell) with pharmacological ALOX5 inhibition. We analyzed the expres-

sion of fibrotic markers and pro-inflammatory cytokines (IL-6, IL-1β) using Western blot and 

qPCR. We further examined matrix metalloproteinases (MMPs), total soluble collagen expression, 

and collagen turnover through molecular and biochemical analyses. To evaluate immune cell re-

cruitment, we established co-culture systems with immune cells (THP-1). 

 

Results: ALOX5 inhibition effectively suppressed TGFβ-induced increases in kidney injury mole-

cule-1 (KIM-1) and alpha-smooth muscle actin (α-SMA) expression in HKC8 cells. Modulation of 

the ALOX5 pathway significantly affected  collagen expression, attenuating the expression of total 

soluble collagen. Notably, collagen composition and turnover were also affected, as evidenced by 

the suppression of the TGF-β-induced elevation in the collagen III to I ratio, which even showed 

changes at different time points during the fibrotic processes. Mechanistically, ALOX5 inhibition 

restored the TGFβ-suppressed expression and enzymatic activity of MMP3, a key collagenase with 

substrate specificity for collagen III over collagen I, thereby maintaining appropriate collagen turn-

over and limiting fibrotic progression, particularly through collagen III  downregulation. Further-

more, blockade of ALOX5 pathway attenuated TGF β-induced surges in pro-fibrotic Smad2, pro-

inflammatory cytokines IL-6, IL-1β levels, while increasing p56 expression and reducing immune 

cell infiltration in co-culture experiments, highlighting its regulatory role in both matrix remodeling 

and inflammatory responses. 

 

Conclusion: Our findings reveal that ALOX5 serves as a critical mediator in renal fibrosis by regu-

lating both collagen deposition and inflammatory responses. ALOX5 pathway modulation affects 

multiple aspects of fibrotic progression: regulation of collagen turnover, inflammatory cytokine pro-

duction, and immune cell recruitment. These results establish ALOX5 as a potential therapeutic tar-

get in renal fibrosis, particularly through its novel role in matrix remodeling. 

 

Keywords：ALOX5, renal fibrosis, proximal tubule, collagen, matrix remodeling 



Poster Presentation：Chronic Kidney Disease 

Poster No.：B0163 

Abstract Submission No.：APCN20250760 

 

Correlation of Socioeconomic Factors with the Prevalence of Chronic Kidney 

Disease Due to Diabetes Mellitus in Indonesia 
Zulfania Rahmah1; Vita Widyasari1 
1 Universitas Islam Indonesia 

 

 

Abstract 

Background: 

The relationship between socioeconomic status (SES) and the burden of chronic kidney disease 

(CKD) due to type I and type II diabetes mellitus (CKD-DMI and CKD-DMII) remains underex-

plored in Indonesia. This study aimed to examine the correlation between various SES indicators 

and the prevalence and incidence of CKD-DMI and CKD-DMII. 

 

Methods: 

This study utilized prevalence and incidence data from the Global Burden of Disease (GBD) study, 

along with socioeconomic data from the Indonesian Population Census. Socioeconomic indicators 

analyzed included poverty rates (percentage of poor individuals), gender ratio (percentage ratio of 

male to female), employment rate (percentage of employed individuals), and average number of 

completed years education of each province. Age-standardized prevalence and incidence rates of 

CKD-DMI and CKD-DMII were analyzed using Spearman's correlation test to assess correlations 

with SES variables. 

 

Results: 

Data from 34 Indonesian provinces were included in the analysis. The average CKD-DMI and 

CKD-DMII prevalence rates were 55.27 and 1860 per 100,000 individuals, respectively. Employ-

ment rate and average years of education showed a statistically significant positive correlation with 

CKD-DMII (r = 0.553 and r = 0.567, respectively; p < 0.01). No significant correlations were ob-

served for CKD-DMI. 

 

Conclusion: 

There is a significant correlation between the prevalence of CKD due to type II diabetes and socio-

demographic factors in Indonesia, particularly employment rate and education level. These findings 

highlight the complex interplay between SES and the burden of diabetic kidney disease and may 

inform future public health strategies. 

 

Keywords：Chronic kidney disease, Socieconomy, Diabetes mellitus 
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Abstract 

Podocytes are specialized epithelial cells that cover the outer surfaces of glomerular capillaries, 

forming a critical part of the glomerular filtration barrier. Damage to podocytes leads to albuminu-

ria, the most important early clinical characteristic of various glomerular diseases, which correlates 

with the development of chronic kidney disease (CKD). Metabolic syndrome-related nephropathy is 

one of the leading causes of CKD in Taiwan and worldwide. Although many studies have impli-

cated obesity and adipose tissue-associated signaling in the development of glomerulopathy, 

whether and how these factors directly damage podocytes needs to be further explored. In this 

study, conditionally immortalized mouse podocytes were used to investigate the effects of adipo-

cyte-secreted factors on podocytes. 3T3-L1 cells were induced to differentiate into adipocytes for 

the preparation of adipocyte-conditioned medium (ACM), while parental undifferentiated cells were 

used for preadipocyte-conditioned medium (PCM). We found that ACM treatment directly damaged 

the cultured podocytes, characterized by a reduction in focal adhesions, stress fibers, and interdigi-

tating cellular junctions, as well as decreased levels of synaptopodin and podocin proteins, com-

pared to untreated and PCM controls. Furthermore, a significant increase in intracellular reactive 

oxygen species (ROS) in ACM-treated podocytes was detected. Co-treatment with antioxidants alle-

viated the elevated cellular ROS and cytoskeletal damage in podocytes. Our findings suggest that 

adipocyte-secreted factors may directly impair structural integrity through the induction of oxida-

tive stress, thereby contributing to podocyte dysfunction and leading to the progression of metabolic 

syndrome-related nephropathy. 
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Background: The hallmark of vascular calcification (VC) is accumulation of calcium phosphate salts, 

primarily in the form of hydroxyapatite, within the vascular tissue, involving an active 

transdifferentiation of vascular smooth muscle cells (VSMCs) into osteochondroblast-like cells. It is 

commonly associated with pathological conditions such as chronic kidney disease (CKD), diabetes 

mellitus, and atherosclerosis. Vascular calcification (VC) decreases arterial elasticity and compliance, 

contributing to luminal narrowing and an elevated risk of cardiovascular events. Aloe-emodin (AE), a 

natural compound found in Aloe-vera leaves, has been in various pharmacological activities and 

showed antiviral, antimicrobial, and hepato-protective roles and anti-inflammatory activities. We 

investigated the effects of AE on inorganic phosphate (Pi)-induced VC in VSMCs and high 

phosphorus diet with induced vascular calcification in ApoE-knockout chronic kidney disease mice. 

Methods: In vitro experiments were carried out by using Pi-induced vascular calcification in a mouse 

VSMCs, co-treated without or with different concentration of AE. In vivo study of vascular 

calcification was induced by oral high-phosphorus diet (1. 5% total phosphorus) for 8 weeks after 5/6 

nephrectomy in ApoE-/- mice. A total of 24 male mice were divided to 3 groups, the control group 

(C57BL/6 undergone sham surgery and fed with chow diet), the VC group (ApoE -/- undergone 5/6 

nephrectomy and fed with high-phosphorus diet), and the VCP group (ApoE -/- of 5/6 nephrectomy 

fed with high-phosphorus diet and phthiocol) (each n = 8). Transdermal glomerular filtration rate 

measurement (tGFR), pulse wave velocity (PWV), blood biochemical measurement, and pathology 

(Von Kossa stain) were performed. 

Results: AE-treatment in VSMCs that cultured in high Pi medium suppressed reactive oxidative 

species production, ferroptosis, and subsequent cell death and calcification in a dose-dependent 

manner. AE suppressed osteogenic trans-differentiation (Runx2) via restoration of the PI3K/Akt 

pathway, subsequent activation of Nrf2/HO-1 anti-oxidation, and down-regulating inflammation (IL-

1β, TNF𝛼) as well. Chemical inhibition of either PI3K, Nrf2, or HO-1 all significantly abolished the 

protective effect of AE on Pi-induced apoptosis and calcification. Five-sixth nephrectomy and high-

phosphorus diet in ApoE-/- mice significantly increased serum Ca, serum phosphorus, Mean arterial 

pressure (MAP), PWV levels, and calcium deposition in the aortic sections shown in Von Kossa stain. 

AE treatment in the VCP group significantly decreased serum phosphorus, MAP, PWV levels and 

aorta calcification, while increased tGFR, compared with VC group. 

Conclusions: Aloe Emodin ameliorates phosphate-induced osteogenic trans-differentiation of 

VSMCs, inflammation/oxidative stress, ferroptosis, and subsequent vascular calcification through 

restoration of the PI3K/Akt pathway and subsequent Nrf2/HO-1 activation. 

Keywords：Aloe Emodin, Vascular calcification, High-phosphorus diet, ApoE-knockout mice, 

Chronic kidney disease, PI3K/Akt pathway, Nrf2/HO-1 activation. 
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Abstract 

Introduction: Chronic kidney disease (CKD) is a growing global health burden with limited treat-

ment options and a high risk of progression to end-stage renal disease. Tubulointerstitial fibrosis is a 

major contributor to CKD progression, making its inhibition a key therapeutic goal. The type II so-

dium-dependent phosphate cotransporter family (SLC34) includes SLC34A1 and SLC34A3, which 

are localized in renal proximal tubules, and SLC34A2, primarily found in intestinal epithelial cells. 

While SLC34A2 is traditionally associated with intestinal phosphate absorption, recent evidence 

suggests it may also play a role in kidney pathophysiology. This study explores the role of 

SLC34A2 in renal tubular metabolism and fibrosis, aiming to uncover a potential therapeutic target 

for CKD intervention. 

Methods: In search of potential therapeutic targets for human renal fibrosis, we conducted bioinfor-

matics analysis using cDNA microarray data, identified a candidate gene, SLC34A2, which is ele-

vated in human fibrotic kidneys compared to normal kidneys, as observed in two CKD datasets 

from the public Gene Expression Omnibus (GEO) gene expression microarrays. To investigate the 

role of SLC34A2 in CKD, we employed unilateral ureteral obstruction (UUO) mouse models 

known to induce renal fibrosis and related syndromes. We utilized heterozygous knockout mice 

(Slc34a2+/-) and renal proximal tubule-specific knockout mice (Slc5aCreERT2;Slc34a2f/f) to ex-

amine the contribution of SLC34A2 to renal fibrosis. We employed HK-2 cells to elucidate molecu-

lar mechanisms how SLC34A2 mediates the progression of CKD. 

Results: Data mining analysis revealed that SLC34A2 expression is relatively low in healthy kid-

neys but significantly elevated in various diseases types of CKD, including diabetic nephropathy, 

focal segmental glomerulosclerosis, lupus nephritis CKD tissues. In vitro, overexpression of 

SLC34A2 in HK-2 cells impaired cell proliferation, mitochondrial respiration, fatty acid β-oxida-

tion, and ATP production, while enhancing glycolysis. Mechanistically, these metabolic alterations, 

potentially linked to HIF-1α activation and mitochondrial dysfunction, led to partial epithelial–mes-

enchymal transition (EMT), marked by decreased E-cadherin and increased α-SMA and fibronectin. 

Metabolomic analysis revealed increased glycolytic intermediates and decreased TCA cycle metab-

olites. In vivo, heterozygous (Slc34a2+/−) and proximal tubular-specific knockout (Slc5aCre-

ERT2;Slc34a2f/f) mice exhibited significantly reduced tubulointerstitial fibrosis in UUO model. 

This was confirmed by Masson’s trichrome staining and reduced expression of fibrotic markers 

such as α-SMA, fibronectin, and collagen. 

Conclusion: Our findings demonstrate a causal role of SLC34A2 in regulating cellular metabolism, 

survival, and the progression of tubulointerstitial fibrosis. 
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Abstract 

Background 

Obesity-induced metabolic stress contributes to progressive dysfunction in the gut, liver, and kid-

ney. The gut–liver–kidney axis is increasingly recognized as a pathophysiological network linking 

gut dysbiosis, increased gut permeability, systemic inflammation, and immune dysregulation. Toll-

like receptor 4 (TLR4), a microbial sensor that detects endotoxins such as lipopolysaccharide, plays 

a central role in mediating inflammatory cascades that drive chronic low-grade inflammation in 

obesity. Recent studies indicate that metabolic dysfunction-associated steatotic liver disease 

(MASLD), a redefined liver condition, is not only influenced by gut microbial composition and en-

dotoxemia, but also closely associated with kidney injury. However, the mechanistic role of TLR4 

in coordinating these inter-organ responses—particularly under high-fat diet (HFD)–induced meta-

bolic stress—remains unclear. Furthermore, sex-specific differences in immune responses and organ 

vulnerability have been reported but are poorly understood. To address these gaps, we employed a 

CRISPR/Cas9-mediated TLR4 knockout (CTLR4) mouse model to investigate how TLR4 influ-

ences gut–liver–kidney axis dysfunction under HFD conditions in both sexes. We hypothesized that 

TLR4 deletion would mitigate systemic inflammation, improve epithelial barrier integrity, and re-

duce end-organ damage in a sex-dependent manner. 

Methods 

Male and female wild-type (WT) and CTLR4 mice were fed HFD for 16 weeks. Body weight and 

serum creatinine/BUN were recorded. Tissue morphology of the gut, liver, and kidney was exam-

ined using H&E and PAS staining. Immune cell infiltration (Ly6C⁺ monocytes, CD11b⁺F4/80⁺ mac-

rophages, Foxp3⁺ Tregs) was analyzed by flow cytometry. Inflammatory cytokines (IL-1β, IL-6, 

TNF-α) were quantified via ELISA. Gut permeability was assessed using Ussing chambers and 

FITC-dextran flux. Gut microbiota composition was analyzed by 16S rRNA sequencing. 

Results 

WT males showed the most pronounced body weight gain and tissue damage. H&E/PAS staining 

revealed shortened intestinal villi, hepatic ballooning, and renal tubular injury. CTLR4 males exhib-

ited improved tissue integrity, reduced body weight gain, lower creatinine/BUN, and attenuated 



infiltration of proinflammatory monocytes/macrophages and Foxp3⁺ Tregs. ELISA confirmed re-

duced IL-1β, IL-6, and TNF-α. Gut barrier function was significantly restored in CTLR4 mice. Mi-

crobiota analysis showed enrichment of beneficial taxa in CTLR4 males; SCFA-related signatures 

are under further investigation. A positive correlation between body weight and renal inflammation 

was observed in WT males but not in CTLR4 mice. 

Conclusion 

CRISPR/Cas9-mediated TLR4 knockout protects against HFD-induced systemic inflammation and 

multi-organ injury through preservation of gut–liver–kidney axis homeostasis, particularly in male 

mice. These findings highlight the importance of microbial sensing pathways and sex-specific im-

mune responses in metabolic disease progression. 
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Abstract 

Chronic kidney disease resulting from glomerulonephritis is a persistent renal failure condition 

caused by glomerular impairment. A contributing risk factor for the manifestation of this illness is 

infection. Contaminants in potable water can induce renal illnesses. This study aims to investigate 

the impact of drinking water sources on the prevalence of chronic kidney disease resulting from 

glomerulonephritis. 

The prevalence numbers of chronic kidney disease due to glomerulonephritis in Indonesia were 

sourced from the Global Burden of Disease research (GBD). The estimated characteristics utilized 

age-standardized prevalence with percentages adjusted from the total cases of the disease attributa-

ble to all causes. The results were assigned a 95% confidence interval. Additionally, the proportion 

of drinking water sources was acquired from the central statistics agency of each province in Indo-

nesia. Sources of drinking water include bottled water, water from municipal facilities, wells, 

springs, and rainwater. 

The average prevalence of chronic renal disease in Indonesia is 0.0028 (0.0022-0.0036 95% UIs). In 

Indonesia, Jambi has the greatest prevalence at 0.0035 (0.0026-0.0047 95% UIs), followed by 

Gorontalo at 0.0031 (0.0025-0.0040 95% UIs) and West Papua at 0.003 (0.0026-0.0041 95% UIs). 

Southeast Sulawesi has the lowest incidence at 0.0026 (0.0020-0.0033 95% UIs). The Pearson cor-

relation test indicates that springs (R=0.816; p=0.048) and rainwater (R=0.972; p=0.002) signifi-

cantly influence the prevalence of chronic renal disease. 

Drinking water sources have a significantly influence the prevalence of chronic renal disease due to 

glomerulonephritis, especially water from unprotected springs and rainwater. 
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Abstract 

Background: 

Sleep apnea is a significant contributor to insulin resistance and chronic kidney disease (CKD). In 

Southeast Asia, lifestyle factors such as smoking and alcohol consumption may amplify these ef-

fects. Understanding how sleep apnea, lifestyle behaviors, and metabolic dysfunction interact is es-

sential for improving health outcomes and preventing dialysis dependency. 

Methods: 

A systematic review and meta-analysis of 30 studies (n=14,237) from 2010–2025 was conducted. 

Sleep apnea severity was assessed using the Apnea-Hypopnea Index (AHI), while metabolic and 

renal outcomes included insulin resistance (HOMA-IR), kidney function (eGFR), and dialysis de-

pendency. Control variables included age, BMI, smoking, alcohol consumption, and comorbidities. 

Subgroup analyses were conducted by age group (18–39, 40–59, ≥60). Meta-regression evaluated 

the impact of lifestyle factors. 

Results: 

The study population had a mean age of 53.1 years (±11.2), with 47.6% identifying as female. The 

average BMI was 27.8 (±4.1), indicating an overweight population, although 23.2% fell within the 

normal BMI range. Type 2 diabetes was prevalent in 41.3% of participants, and 36.8% had chronic 

kidney disease (CKD), with 14.7% requiring dialysis. Additionally, 29.4% of the participants re-

ported smoking, and 18.1% reported alcohol consumption, highlighting the presence of modifiable 

lifestyle risk factors within this metabolically at-risk group. Severe sleep apnea was present in 

23.2% of participants, with higher prevalence in older adults (31.1%). T2D and CKD prevalence 

were 41.3% and 36.8%, respectively. A 5-unit AHI increase was associated with a 0.21-unit rise in 

HOMA-IR (p<0.001) and a 3.8 mL/min decline in eGFR (p<0.001). Severe sleep apnea increased 

dialysis risk (OR: 2.62, p<0.001). Smoking (29.4%) and alcohol consumption (18.1%) worsened 

insulin resistance (β=0.31, p=0.006) and eGFR decline (β=0.22, p=0.02), particularly in older 

adults. 

Conclusions: 

Sleep apnea significantly worsens metabolic and renal outcomes, with lifestyle factors further am-

plifying these risks. Older adults and those with high smoking or alcohol consumption exhibit faster 

disease progression. Integrative strategies targeting sleep apnea management and lifestyle modifica-

tions are essential for reducing T2D, CKD, and dialysis 

burden in Southeast Asia. 
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Abstract 

Background: 

Chronic Kidney Disease (CKD) involves genomic and immune dysregulation, influencing progres-

sion and dialysis outcomes. Understanding these interactions can reveal novel therapeutic targets. 

This systematic review evaluates genomic and immune profiling across age groups to identify per-

sonalized treatment strategies. 

Methods: 

A systematic review following PRISMA guidelines analyzed studies from 2010-2025 on genomic 

and immune profiling in CKD. Data extraction included demographics, immune markers, genomic 

variations, and clinical outcomes. Primary outcomes were CKD progression (eGFR decline, pro-

teinuria) and dialysis response (inflammation markers, survival rates). Control variables included 

comorbidities, BMI, and lifestyle factors. Regression and meta-analyses evaluated the predictive 

value of immune and genetic factors. 

Results: 

The study included CKD and dialysis patients across multiple cohorts, with a mean age of 52.1 

years (SD = 15.4). Patients were categorized as young (<40), middle-aged (40–65), and elderly 

(>65), the latter being more prone to immune and dialysis-related complications. Mean eGFR was 

38.4 mL/min/1.73m² (SD = 14.6), indicating declining kidney function. Elevated CRP levels (mean 

6.5 mg/L, SD = 2.4) were associated with faster CKD progression and higher complication rates. 

Elevated IL-6 (OR: 2.38, p<0.001) and TNF-α (OR: 1.92, p=0.002) were strongly linked to CKD 

progression. Genetic variations in immune-related genes (SNPs) (OR: 1.81, p=0.004) correlated 

with faster disease progression, particularly in younger patients. Age-stratified immune dysregula-

tion indicated inflammatory dominance in elderly patients. Deep learning models integrating ge-

nomic and immune data improved predictive accuracy. 

Conclusions: 

Genomic and immune profiling provides critical insights into CKD progression and dialysis re-

sponse. IL-6, TNF-α, and immune-related SNPs are significant predictors. Age-specific immune 

dysregulation suggests tailored therapeutic approaches. Future research should integrate real-time 

genomic monitoring to optimize CKD management. 
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Abstract 

Background: 

Chronic Kidney Disease (CKD) is a major global health concern, often progressing to dialysis or 

transplantation. AI-driven diagnostics and monitoring systems offer promising advancements in 

early detection and disease management. This study systematically reviews AI models' effectiveness 

in diagnosing and monitoring CKD and dialysis patients. 

 

Methods: 

A systematic review was conducted following PRISMA guidelines, analyzing peer-reviewed studies 

from 2010-2025. Data were extracted on demographics, clinical variables, AI model types, and per-

formance metrics. Primary outcomes included CKD progression (measured by eGFR decline) and 

dialysis efficiency (Kt/V, urea reduction ratio). Control variables included age, BMI, comorbidities, 

and lifestyle factors. AI models' performance was assessed using AUC-ROC, accuracy, and sensitiv-

ity analyses. Logistic regression identified predictors of CKD progression. 

 

Results: 

Data showed a mean patient age of 58.3 years and eGFR of 45.2 mL/min/1.73 m², spanning CKD 

stages 2 to 4. AI models achieved an average accuracy of 89.4%, highlighting their potential for re-

liable CKD diagnosis and monitoring across age groups and disease severity. AI models demon-

strated high diagnostic accuracy (mean: 89.4%), with Deep Learning (AUC=0.92) outperforming 

traditional Machine Learning (AUC=0.86). Regression analysis identified diabetes (OR: 2.45, 

p<0.001), hypertension (OR: 1.98, p=0.002), and low albumin (OR: 2.21, p<0.001) as significant 

predictors. AI models incorporating real-time monitoring improved risk stratification. Figures in-

clude AUC-ROC comparisons and CKD progression probabilities. 

 

Conclusions: 

AI-driven diagnostics and monitoring systems offer high accuracy in predicting CKD progression 

and optimizing dialysis treatment. Deep Learning models outperform traditional approaches. Key 

predictors include diabetes, hypertension, and albumin levels. Integrating real-time data enhances 

predictive accuracy. Future research should explore AI-based personalized interventions to improve 

CKD patient outcomes. 
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Abstract 

Chronic kidney disease (CKD) leads to the shortening of life and huge burdens of medical care. Un-

folded protein response (UPR) plays important roles in the acute kidney injury (AKI) to CKD tran-

sition. To understand the downstream signaling of UPR in kidney disease, we analyzed microRNA 

profiles from the public datasets and found miR-30a-3p was downregulated both in Xbp1-depleted 

cells and ischemic AKI.  In vivo, miR-30a-3p was downregulated along with the progression of re-

nal fibrosis in murine model. In vitro, miR-30a-3p alleviated the expression of TGF-beta1-induced 

profibrotic factors. Overexpression miR-30a-3p inhibited CNPY2 expression, which was signifi-

cantly elevated in the murine model and CKD patients. CNPY2 level showed negative correlation 

with the expression of miR-30a-3p. Mechanistically, CNPY2 activated PERK-CHOP pathway and 

induced profibrotic and epithelial-to-mesenchymal transition (EMT) factors. CNPY2 facilitated 

TGF-betaR1 expression on the cell membrane. Our study revealed the role of miR-30a-3p/CNPY2 

axis in renal fibrosis through modulating the expression of EMT and profibrotic factors, which may 

provide a new insight for developing therapeutic strategy for renal disease progression. 
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Abstract 

DEAD box RNA helicase 17 (DDX17) induced epithelial-to-mesenchymal transition (EMT) in can-

cers and cell differentiation, but the association of DDX17 and EMT in renal fibrosis remained un-

clear. Using transforming growth factor β (TGF-β)-treated HK-2 cells to induce EMT, we investi-

gated the effects of DDX17 on markers of EMT and renal fibrosis. The effects of miR-30a-3p on 

expression of DDX17 were studied and the interaction between them was validated by luciferase 

assay. We found that TGF-  induced EMT with DDX17 upregulated in HK-2 cells. Silencing 

DDX17 diminished the TGF-β-induced changes of markers for EMT in HK-2 cells, whereas over-

expressing DDX17 enhanced EMT. We revealed that miR-30a-3p attenuated TGF-β-induced EMT 

through DDX17. In a unilateral ureteral obstruction mouse model mimicking renal fibrosis, DDX17 

expression increased and miR-30a-3p decreased. In conclusion, we found that DDX17, which can 

be downregulated by miR-30a-3p, promotes EMT and renal fibrosis. 
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Abstract 

Introduction: Chronic kidney disease (CKD) is associated with sarcopenia, characterized by the 

progressive loss of skeletal muscle mass and function. Myostatin, a key negative regulator of mus-

cle growth, is known to be upregulated in CKD. Mitochondria play a vital role in energy production 

in skeletal muscle and mitochondrial dysfunction plays a central role in muscle wasting. Omega-3 

fatty acids (FAs), known for their anti-inflammatory properties, may attenuate CKD-induced sarco-

penia. This study aimed to evaluate whether omega-3 FAs modulate myostatin expression and mito-

chondrial dysfunction mediators under uremic conditions. 

Methods: Male Sprague-Dawley rats were fed a diet containing 0.75% adenine and 2.5% protein 

for three weeks to induce CKD. Rats were then randomly assigned to two groups and treated with 

or without omega-3 FAs (300 mg/kg/day) for two weeks. All rats received cholecalciferol (3,000 

IU/kg/week) throughout the 5-week period. In vitro, C2C12 myoblasts were exposed to 1 mM in-

doxyl sulfate (IS), with or without omega-3 FA co-treatment, for 24 hours. Western blotting was 

used to analyze the expression of myostatin and markers of mitochondrial biogenesis (PGC-1α, 

Nrf2), dynamics (OPA1, Drp1, PINK1), and muscular atrophy (MuRF1, FOXO1). Mitochondrial 

DNA (mtDNA) content was quantified using real-time PCR. Groups included: normal controls (n=3 

at 3 weeks, n=4 at 5 weeks), adenine controls (n=6 at 3 weeks; n=5 at 5 weeks), and omega-3 FA–

treated rats (n=5 at 5 weeks). 

Results: Adenine-fed rats showed significantly elevated serum creatinine levels, which were par-

tially ameliorated by omega-3 FA supplementation. Mitochondrial markers (PGC-1α, Nrf2, OPA1, 

and mtDNA) were downregulated in CKD rats but partially recovered with omega-3 FA treatment. 

Myostatin, Drp1, and PINK1 were elevated in the adenine control group and suppressed following 

omega-3 FA treatment. In C2C12 cells, IS exposure led to decreased mtDNA and increased expres-

sion of myostatin, Drp1, MuRF1, and FOXO1—all of which were improved with omega-3 FA treat-

ment. 

Conclusion: Omega-3 fatty acids suppressed myostatin expression and mitigated mitochondrial 

dysfunction in both in vivo and in vitro models of uremia. These findings suggest that omega-3 FA 

supplementation may serve as a potential therapeutic strategy to preserve skeletal muscle health in 

CKD. 
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Abstract 

Background: While the relationship between malignancy and kidney injury is well-recognised, re-

nal complications in cancer patients are often overlooked due to the frequently subtle presentation 

of renal syndromes. In patients with both malignancy and nephropathy, kidney involvement may 

become apparent, yet tumour remission is typically accompanied by a marked reduction in pro-

teinuria and nephritis. This observation suggests a potential association with paraneoplastic 

nephropathy. 

Methods: To evaluate potential renal complications in breast cancer mouse models, 4T1 mammary 

carcinoma cells were orthotopically implanted into the mammary fat pad of BALB/c mice. Two 

weeks after implantation, kidneys from these mice were collected, and renal biopsies were sub-

jected to histochemical analysis. An increased number of cells were observed in the peritubular area 

of the kidneys in breast cancer mice. Immunohistochemical examination showed the presence of 

F4/80-positive and CD11b-positive macrophages as well as IgA in the peritubular region. To further 

assess the role of macrophages in kidney disease within this model, monocytes or tumor antigen-

stimulated monocytes were introduced into both healthy mice and mice with breast cancer. 

Results: Breast cancer mice showed large macrophage presence and IgA deposits in the kidneys. 

Macrophage infiltration correlated with renal fibrosis and inflammation. Tail vein introduction of 

monocytes confirmed their role in these processes. Introducing tumor antigens to breast cancer mice 

further worsened renal fibrosis by stimulating monocytes. 

Conclusion: When tumor grew in mammary fat pad, mammary carcinoma cells remotely deposits 

IgA, and increased number of macrophage s in the tubulointerstitial area mibht be the pathological 

causes for renal inflammation and fibrosis. 
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Abstract 

Background and Aims: 

Chronic kidney disease (CKD) progression is influenced by metabolic and environmental factors. 

Chronic hypoxia in high-altitude regions may perturb metabolic homeostasis, potentially exacerbat-

ing CKD. This study capitalizes on plateau inhabitants as a singular natural experimental model. 

This approach grants an exceptional and irreplicable viewpoint for deciphering the central involve-

ment of environmental hypoxia in CKD metabolic dysregulation, a fundamental understanding un-

attainable through low-altitude research alone. This study aims to elucidate the metabolic and prote-

omic signatures distinguishing plateau and plain CKD patients, and to uncover hypoxia-driven 

mechanisms of renal deterioration. 

Methods: 

Serum from age-/sex-matched CKD stage 2-3 patients (18-60 yrs) and healthy controls in plain 

(Shenzhen, 81m) and plateau (Xining, 2261m) regions underwent non-targeted LC-MS/MS metabo-

lomics and DIA proteomics. Oxidative markers (ROS, SOD, GSH/GSSG) were enzymatically as-

sayed. Male SD rats (8-weeks-old) received adenine (200mg/kg/d ×21d) or saline at Beijing (4m; 

n=4 control/6 CKD) and Xining (2261m; n=4 control/6 CKD). Renal function (protein/creatinine, 

serum creatinine) and fibrosis (Masson) were assessed. Statistics: ANOVA (4-group), t-test (alti-

tude), Pearson correlation (R/GraphPad). Approved by Qinghai University Ethics Committee. 

Results: 

Metabolomics revealed significant lactate upregulation in plateau CKD patients versus plain coun-

terparts (volcano plot, P<0.05), while proteomics identified downregulation of PDHA1, a key TCA 

cycle regulator (volcano plot, P<0.01). A negative correlation between lactate and PDHA1 (r2=0.73, 

P<0.01) suggested hypoxia-induced suppression of aerobic metabolism. ROC analysis confirmed 

lactate's diagnostic value for distinguishing CKD patients across regions (AUC=1.00), but not in 

HCs. Multi-omics integration revealed 96 co-enriched pathways, with TCA cycle and oxidative 

phosphorylation. Plateau CKD patients exhibited elevated ROS, and reduced levles of SOD as well 

as GSH/GSSG ratio. In rat models, plateau CKD rats showed exacerbated renal dysfunction (ele-

vated urinary protein/creatinine and serum creatinine, vs. plain CKD rats, P<0.01) and intensified 

fibrosis. 

Conclusions: 

Chronic hypoxia in plateau regions drives CKD progression through metabolic reprogramming—

characterized by PDHA1-mediated TCA cycle suppression, glycolytic activation (lactate accumula-

tion), and oxidative stress amplification. Serum lactate serves as a robust biomarker for altitude-as-

sociated CKD severity. The exacerbated renal injury and fibrosis observed in our plateau-based ade-

nine-induced CKD rat model directly corroborate the detrimental impact of the hypoxic 



environment, strengthening the causal inference derived from human multi-omics data. Collec-

tively, our results provide a crucial theoretical foundation for implementing precision prevention 

strategies, enabling earlier diagnosis, and developing novel therapeutic interventions targeting hy-

poxia-responsive and metabolic pathways in CKD patients residing in high-altitude regions. 
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Introduction: Matrix metalloproteinases (MMPs) are essential proteolytic enzymes involved in the 

remodeling and degradation of the extracellular matrix (ECM). Among them, MMP7 has been 

identified as a key contributor to the development and progression of kidney diseases, demonstrating a 

more significant pathological role than other MMPs. This study aimed to identify a potential bioactive 

compound targeting MMP7 and to elucidate its molecular effects in the context of chronic kidney 

disease (CKD), using both in vitro and in vivo models. 

Methods: A virtual screening of 11,586 compounds from the DrugBank database was conducted to 

identify candidates with high binding affinity to the MMP7 protein. Top hits were evaluated for 

biological activity using HK-2 human proximal tubular epithelial cells. Key parameters assessed 

included cytotoxicity, autophagy, inflammasome activation, and pro-fibrotic responses. The most 

promising compound was further validated in a mouse model of adenine-induced CKD. 

Results: Ten top candidate compounds were shortlisted, with docking analysis indicating that 

manidipine had a higher binding affinity to the MMP7 receptor than a known MMP7 inhibitor. 

Molecular modeling revealed that manidipine exhibits two favorable ionic pharmacophore features 

contributing to its interaction with MMP7. Functionally, manidipine enhanced autophagic activity and 

inhibited the activation of NLRP3 and NLRP6 inflammasomes in vitro. In vivo, manidipine treatment 

significantly reduced the expression of pro-fibrotic markers, improved renal function, and attenuated 

structural kidney damage in CKD mice. These renoprotective effects were associated with the 

modulation of autophagy, inflammasome signaling, and fibrosis pathways in renal tissues. 

Conclusion: This study is the first to identify manidipine as a potential MMP7-targeting agent with a 

novel mechanism of action in CKD. By promoting autophagy and suppressing inflammasome 

activation and fibrotic signaling, manidipine offers therapeutic promise in slowing CKD progression. 

These findings highlight a previously unrecognized renoprotective role of manidipine, supporting its 

potential repositioning as a treatment for chronic kidney disease. 

Keywords：MMP7, Chronic Kidney Disease, Manidipine, Autophagy, Inflammasome, Drug 

Repurposing 
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Abstract 

Introduction: Vascular calcification (VC) is a critical risk factor for cardiovascular events and mor-

tality in chronic kidney disease (CKD) patients. Osteogenic transdifferentiation of vascular smooth 

muscle cells (VSMCs) drives CKD-associated VC, yet underlying mechanisms remain incom-

pletely understood. Lipocalin-2 (LCN2), a multifunctional secreted protein implicated in various 

diseases, has an undefined role in VC. This study aims to elucidate the role and mechanism of 

LCN2 in CKD-associated VC. 

Methods: LCN2 expression was assessed in radial arteries from CKD patients and rat VSMCs. Cal-

cification was induced in rat VSMCs and human/rat arterial rings using high-phosphate medium, 

and in mice using an adenine/phosphate diet plus low-dose Vitamin D3 administration. LCN2 levels 

were modulated using recombinant protein, small interfering RNA, plasmid overexpression, and 

adeno-associated virus. Osteogenic markers (Bone Morphogenetic Protein 2, Osteopontin) and con-

tractile markers (Smooth Muscle Protein 22-Alpha) were analyzed via western blotting, immunoflu-

orescence, and immunohistochemistry. Calcification was evaluated by Alizarin Red S staining, mi-

cro-computed tomography, and calcium content assays. Mechanisms were investigated using tran-

scriptomics, proteomics, and co-immunoprecipitation-mass spectrometry. Lipid metabolism was as-

sessed with BODIPY and Oil Red O staining. 

Results: LCN2 expression was significantly reduced in radial arteries from CKD patients with VC 

and in high-phosphate-treated rat VSMCs. Recombinant LCN2 attenuated high-phosphate-induced 

calcification and osteogenic differentiation in VSMCs and aortic rings, while LCN2 knockdown ex-

acerbated calcification. In CKD mice, adeno-associated virus-mediated LCN2 overexpression alle-

viated aortic calcification. Transcriptomic and proteomic analyses revealed activation of the fatty 

acid β-oxidation (FAO) pathway by LCN2. FAO inhibition via etomoxir exacerbated calcification in 

vitro. Co-immunoprecipitation (IP)-mass spectrometry identified an interaction between LCN2 and 

very long-chain acyl-CoA dehydrogenase (Acadvl), which was confirmed by Co-IP experiment. 

Acadvl knockdown exacerbated calcification and abolished the protective effect of LCN2 in VC 

progression. 

Conclusion: LCN2 interacts with Acadvl and then protects against CKD-as-

sociated VC by promoting FAO. These findings establish the LCN2-Acadvl-

FAO axis as a key regulator of VSMC phenotype, identifying potential thera-

peutic targets for VC in CKD. 

 

Keywords：LCN2, Vascular Calcification, fatty acid β oxidation, Acadvl, 

vascular smooth muscle cells  
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Abstract 

Introduction: Chronic kidney disease (CKD) is closely linked to gut dysbiosis, with changes in 

short-chain fatty acid (SCFA) levels implicated in disease progression. However, detailed SCFA 

profiling and microbial correlations in Asian CKD populations remain limited. 

Methods: In this cross-sectional study, 100 adult participants (80 CKD and 20 non-CKD controls) 

were enrolled. Serum SCFA levels—including acetic acid, propionic acid, isobutyric acid, valeric 

acid, and caproic acid—were quantified via gas chromatography-mass spectrometry. Gut microbiota 

composition was assessed using 16S rRNA sequencing. Correlation analyses were performed be-

tween individual SCFA concentrations and specific bacterial taxa, metabolic markers, and CKD sta-

tus. 

Results: The mean age of population was 64.15 years old, 46 (46.0%) were man and 47 (47.0%) 

had T2DM. The mean eGFR was 59.68mL/min/1.73 m2. From 11 SCFAs, the serum levels of Iso-

butyric acid (0.4629 mg/L vs. 0.2994 mg/L, p= 0.015), Heptanoic acid (0.2807 mg/L vs. 0.0967 

mg/L, p= 0.004), and Nonanoic acid (0.3475 mg/L vs. 0.0994 mg/L, p= 0.014) were higher in CKD 

patients compared to normal controls, respectively. However, the levels of Butyric acid (1.6444 

mg/L vs. 1.8342 mg/L, p=0.250) were lower in CKD patients than controls. Pearson correlation 

analysis revealed significant associations between SCFA levels and renal function index for Isobu-

tyric acid (positive correlated with blood urea nitrogen: r=0.47, p<0.001; serum creatinine: r=0.39, 

p<0.001 and uACR: r=0.45, p<0.001), for Heptanoic acid (positive correlated with blood urea nitro-

gen: r=0.38, p<0.001; serum creatinine: r=0.36, p<0.001 and uACR: r=0.41, p<0.001) and Nona-

noic acid (positive correlated with blood urea nitrogen: r=0.44, p<0.001; serum creatinine: r=0.34, 

p<0.001 and uACR: r=0.41, p<0.001), respectively. The relative abundances of genus Alistipes, par-

ticularly Alistipes indistinctus, Alistipes obesi, Alistipes putredinis, Alistipes sp. An31A showed sig-

nificant positive correlations with the serum concentrations of these four SCFA. 

Conclusions: CKD patients exhibited altered SCFA profiles and significant microbiota–metabolite 

correlations, particularly involving Alistipes species. These findings highlight the gut–kidney–me-

tabolite axis as a potential therapeutic target in CKD and support further longitudinal and interven-

tional studies in Asian populations. 

Keywords：Chronic kidney disease, short-chain fatty acid, gut microbiota 
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Abstract 

Introduction: 

Tri-n-butyl phosphate (TnBP) is an organophosphorus compound extensively utilized as a solvent 

and plasticizer in various industrial applications, including the production of plastics, resins, and 

flame retardants. Despite its widespread use, accumulating evidence suggests that TnBP may pose 

substantial health risks, particularly to renal function. However, experimental data specifically ad-

dressing TnBP-induced nephrotoxicity remain limited. This study was conducted to investigate the 

cytotoxic effects of TnBP on renal tubular cells. 

 

Methods: 

Human proximal tubular epithelial cells (HK-2) were employed as an in vitro model to assess the 

cytotoxic effects of TnBP. The cells were divided into three experimental groups: control, TnBP (10 

ng/mL), and TnBP combined with MG-132 (10 μM). The selected concentration of TnBP corre-

sponds to levels relevant to environmental exposure. Vacuolization of HK-2 cells was evaluated us-

ing bright-field microscopy. Western blot analysis was performed to examine changes in the expres-

sion of aryl hydrocarbon receptor (AhR) proteins. 

 

Results: 

Bright-field microscopy revealed that exposure to TnBP at a concentration as low as 10 ng/mL in-

duced vacuolization in HK-2 cells. Additionally, TnBP treatment led to a downregulation of AhR 

expression. Co-treatment with MG-132, a known inhibitor of proteasomal degradation of AhR, ef-

fectively reversed the TnBP-induced reduction in AhR levels and attenuated vacuolization in HK-2 

cells. 

 

Conclusion: 

Our findings suggest that low-level environmental exposure to TnBP induces vacuolization in renal 

tubular cells through disruption of AhR signaling. This cellular response implicates TnBP as a po-

tential environmental nephrotoxin and supports its possible contribution to the development of 

chronic kidney disease of uncertain etiology (CKDu). 
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Abstract 

Diabetic nephropathy, a major cause of end-stage renal disease, contributes substantially to both 

morbidity and mortality. It is characterized by glomerular microinflammation and myofibroblast ac-

tivation within the tubulointerstitium. Salvia miltiorrhiza Bunge, a traditional Chinese medicinal 

herb, has demonstrated anti-inflammatory and anti-fibrotic properties, suggesting potential renopro-

tective effects. This study aims to identify which specific component of S. miltiorrhiza can attenuate 

diabetic nephropathy-induced renal damage in a controlled setting. Among the extracted fractions, 

the ethyl acetate (EtOAc) layer was shown to activate peroxisome proliferator-activated receptor 

(PPAR)-α and PPAR-γ in renal mesangial cells, as evidenced by a dual-luciferase reporter assay. In 

mesangial cells cultured under high-glucose (HG) conditions, the EtOAc fraction significantly sup-

pressed HG-induced upregulation of interleukin-1β, transforming growth factor-β1 (TGF-β1), and 

fibronectin, while restoring the expression of downregulated PPAR-γ. Furthermore, among the vari-

ous S. miltiorrhiza extracts, the EtOAc fraction most effectively inhibited TGF-β1-induced myofi-

broblast activation. In vivo, the EtOAc layer also demonstrated strong efficacy in reducing renal hy-

pertrophy, proteinuria, and fibrotic progression in a streptozotocin (STZ)-induced diabetic mouse 

model, primarily by suppressing diabetes-related proinflammatory mediators, extracellular matrix 

accumulation, and PPAR-γ downregulation. Collectively, these in vitro and in vivo findings high-

light the therapeutic potential of the EtOAc fraction of S. miltiorrhiza for the treatment of diabetic 

nephropathy. 

Keywords：Salvia miltiorrhiza; ethyl acetate layer; diabetic nephropathy; mesangial cells; 

myofibroblast activation; renal fibrosis 
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Abstract 

Background: 

Patients with chronic kidney disease (CKD) often face challenges in understanding the potential 

costs of dialysis treatment. This understanding is crucial for enhancing patient education and facili-

tating informed decision-making. 

Methods: 

A cross-sectional survey was conducted among patients with CKD stages 3 to 5, followed up at Sin-

gapore General Hospital. This survey aimed to evaluate CKD patients' understanding of the costs 

associated with kidney replacement therapies, particularly dialysis. 

Results: 

A total of 89 CKD patients responded to the survey. The cohort was 44% male, 75% Chinese, and 

35% aged ≥65, with 65% married. 42% had tertiary education. Employment varied: 54% were 

working full-time, and 28% retired. Most (36%) reported a monthly per-person income between 

$2,000–$5,000. Regarding housing, 70% lived in HDB flats, 52% were covered by public insur-

ance, and 43% had private insurance. Notably, 88% had not received counselling from a renal coor-

dinator or social worker about dialysis costs. When asked about kidney replacement therapy costs, 

62% of patients reported limited knowledge, and 33% were somewhat aware but not entirely sure. 

Additionally, 74% did not know their out-of-pocket expenses for dialysis. About 45% said cost in-

formation would greatly influence their treatment decisions, while 35% said it would somewhat in-

fluence them. Around 46% considered cost differences between dialysis modalities extremely im-

portant for decision-making, and another 46% said it was important but not the only factor. Over 

half reported that out-of-pocket cost was one of several key factors in choosing a dialysis modality. 

Similarly, 53% believed knowing their out-of-pocket costs would significantly reduce their anxiety 

about dialysis. 

Conclusion: 

These findings highlight the need for better patient education on the financial aspects of dialysis. 

Providing clear and accessible cost-related information could empower patients to make informed 

decisions regarding their treatment options. 
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Abstract 

Introduction 

Non-dialysis chronic kidney disease (ND-CKD) is a progressive disorder marked by declining renal 

function before end-stage renal disease (ESRD), commonly driven by diabetes, hypertension, cardi-

ovascular disease, obesity, nephrotoxins, and obstructive uropathy. PCSK9 inhibitors and statins are 

vital in mitigating cardiovascular risks, especially in diabetic patients. This study explores the com-

bined therapeutic impact of evolocumab (PCSK9 inhibitor) and atorvastatin (statin) in an adenine-

induced ND-CKD rat model, focusing on their synergistic effects in modulating PCSK9 expression, 

enhancing statin activity, and improving both renal function and cardiovascular outcomes. 

Methods 

A non-dialysis chronic kidney disease (ND-CKD) rat model was induced using adenine (60 mg/kg) 

and a high-fat diet. Treatment with evolocumab (10 mg/kg/week) and atorvastatin (20 mg/kg/day) 

showed significant renoprotective and cardiometabolic effects. Key assessments included PCSK9 

expression, lipid profile, HOMA-IR, HOMA-S, and oxidative stress markers (AMPK, PPARα, 

SOD, CAT, GSH). Inflammatory markers (IL-6, TNF-α, adiponectin) and renal function indicators 

(serum creatinine, cystatin C, BUN, albumin-to-creatinine ratio, γ-GT) were measured. Histological 

analysis confirmed improved renal structure and function, highlighting the therapeutic potential of 

the combination treatment 

Result 

Combination therapy with evolocumab and atorvastatin significantly reduced PCSK9 expression by 

43.4 ± 3.2% and inhibited HMG-CoA reductase activity (P < 0.05), leading to improved lipid me-

tabolism, including a 36% drop in triglycerides, 22% reduction in VLDL, and increased HDL lev-

els. The treatment also lowered inflammatory markers (IL-6, TNF-α) and enhanced antioxidant de-

fense. Renal function was preserved, as shown by decreased serum creatinine, cystatin C, BUN, and 

albumin-to-creatinine ratio. These findings highlight the combination's strong nephroprotective and 

cardiometabolic effects, supporting its potential as a therapeutic strategy in ND-CKD. 

Conclusion 

The synergistic combination of PCSK9 inhibition and statin therapy significantly improved renal 

and cardiovascular function in ND-CKD, primarily through anti-inflammatory actions, improved 

lipid metabolism, enhanced antioxidant defense, and increased insulin sensitivity. These findings 

underscore the therapeutic potential of this strategy for translational and clinical application. 
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Abstract 

Background: Chronic kidney disease (CKD) is the seventh leading cause of death in the Philip-

pines, with a prevalence of 35.94%, significantly higher than the global average of 9.1%–13.4%. 

Patients with CKD are at a four times higher risk for anxiety and depression compared to the gen-

eral population, with the transition to dialysis (hemodialysis or peritoneal dialysis) exacerbating 

these mental health challenges. While CKD is known to be associated with anxiety and depression, 

there is a lack of local studies in the Philippines investigating how the dialysis procedure itself im-

pacts these conditions. The overlapping symptoms of uremia and depression complicate the assess-

ment of mental health in CKD patients. Further research is needed to evaluate the prevalence of 

anxiety and depression during dialysis initiation and after a two-week follow-up, using the Hospital 

Anxiety and Depression Scale (HADS) to guide psychiatric referrals and improve holistic care. 

 

Objectives: The general objective of this study was to determine prevalence and risk factors of anx-

iety and depression of admitted CKD patients for initiation of hemodialysis or peritoneal dialysis 

using the validated English, Filipino and Ilokano version of HADS questionnaire. 

 

Methods: This was a cross-sectional study. It included all CKD patients initiated with peritoneal 

dialysis or hemodialysis in a government tertiary hospital from April 13, 2025 – May 12, 2025 us-

ing primary data collection. 

 

Results: Anxiety and depression were more prevalent among females, patients aged 45–64, those 

with lower education, limited social support, and comorbid hypertension and diabetes. Although as-

sociations were not statistically significant, trends indicated higher psychological burden in recently 

diagnosed patients and those living alone. HADS scores before and two weeks after dialysis showed 

no significant changes, suggesting short-term dialysis initiation may not substantially affect anxiety 

or depression levels. 
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Abstract 

Introduction: Some patients with genetically confirmed Gitelman syndrome (GS) experience sig-

nificant symptoms affecting quality of life (QOL), but few studies compare them with GS-like cases 

lacking pathogenic variants. This condition, referred to as pseudo-Gitelman syndrome (pseudo-GS), 

may result from chronic laxative use or appetite loss, but is also observed in some underweight 

women without an identifiable cause. Understanding symptom burden in both groups is essential 

for optimizing patient care. 

Methods: We conducted a cross-sectional study of patients clinically suspected of GS who under-

went genetic testing. At the time of testing, patients over 10 years old completed a 21-item self-re-

ported questionnaire assessing salt craving, sweet taste aversion, urinary frequency, muscle symp-

toms, and nonspecific complaints. Each item was scored from 0 to 4, and total symptom scores 

were calculated. Patients aged 10 or younger were excluded, as they were considered unable to reli-

ably complete the questionnaire. Patients with heterozygous variants in SLC12A3 or with patho-

genic variants in other tubulopathy-related genes were excluded. The remaining patients were clas-

sified into two groups: those with biallelic pathogenic SLC12A3 variants (GS group) and those 

without identifiable pathogenic variants (pseudo-GS group). We compared total scores between the 

two groups and analyzed symptom-score correlations within the GS group. 

Results: Among 153 patients aged 10 years or older who were asked to complete the questionnaire, 

142 (92.8%) responded. Of these, 66 were included in the GS group and 62 in the pseudo-GS group 

after excluding 10 patients with heterozygous SLC12A3 variants, 3 with type 3 Bartter syndrome, 

and 1 with HNF1β-associated kidney disease. There was no statistically significant difference in to-

tal symptom scores between the GS and pseudo-GS groups. Salt craving during early childhood, 

sweet taste aversion, and the presence and duration of nocturnal enuresis were significantly more 

common in the GS group. In contrast, muscle symptoms and nonspecific complaints were signifi-

cantly more severe in the pseudo-GS group. Within the GS group, patients over 20 years of age had 

significantly higher total scores, particularly for muscle and nonspecific symptoms. 

Conclusion: Patients without pathogenic variants exhibited a symptom burden comparable to those 

with GS. Notably, childhood salt craving, sweet taste aversion, and a history of nocturnal enuresis 

may serve as clinical clues strongly indicative of GS. In GS, symptoms—especially nonspecific 

ones—worsened with age, suggesting lower QOL in adulthood. 
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Abstract 

Introduction: Tubulointerstitial fibrosis is a hallmark of chronic kidney disease (CKD), irrespec-

tive of the underlying etiology. It is characterized by inflammatory cell infiltration, oxidative stress, 

and excessive secretion of profibrotic mediators. Nesfatin-1, a satiety peptide, has demonstrated 

protective effects in various disease models by reducing oxidative stress, inflammation, and apopto-

sis. However, its role in unilateral ureteral obstruction (UUO)-induced renal fibrosis remains poorly 

understood. This study aimed to investigate the therapeutic potential of nesfatin-1 in a UUO mouse 

model and its underlying mechanisms in TGF-β-induced fibrosis in renal fibroblast cells. 

Methods: A chronic renal fibrosis model was established in mice via UUO surgery. Nesfatin-1 (5 

µg/kg) was administered intraperitoneally on alternate days for 21 days post-surgery. Pirfenidone 

and Ramipril served as reference drugs. The effects of nesfatin-1 were evaluated through serum bio-

chemistry, histological staining, Western blotting, qRT-PCR, ELISA, and flow cytometry. Parallel in 

vitro studies were conducted using TGF-β-stimulated NRK-49F renal fibroblast cells to assess mo-

lecular mechanisms. 

Results: UUO significantly reduced endogenous nesfatin-1 expression level in mice kidney as com-

pared to control mice, which was restored upon exogenous nesfatin-1 administration. Serum creati-

nine and BUN levels were elevated in UUO mice, while antioxidant enzymes, SOD, CAT, and GSH 

were reduced. These altered changes were significantly reversed following nesfatin-1 treatment. 

Histological analyses confirmed that nesfatin-1 improved renal function and ameliorated tubular in-

jury and interstitial fibrosis. Immunohistochemistry, Western blot, and ELISA analyses revealed that 

nesfatin-1 suppressed the expression of pro-inflammatory cytokines IL-1β, IL-6, TNF-α, and extra-

cellular matrix proteins α-SMA, collagen I, and vimentin. Furthermore, nesfatin-1 attenuated key 

fibrotic signaling pathways, including TGF-β1/Smad2/3/4 and decreased immune cells infiltration, 

while upregulated anti-fibrotic markers such as E-cadherin and Smad7 in both in vivo and in vitro 

models. 

Conclusion: These findings suggest that nesfatin-1 confers significant renoprotective effects in 

UUO-induced renal fibrosis in mice and in vitro fibroblast cells by mitigating oxidative stress, in-

flammation, fibrosis, and tubular cell injury. Nesfatin-1 may serve as a promising therapeutic candi-

date for managing CKD-associated fibrosis; however, further validation in other renal disease mod-

els is required. 

Keywords：Unilateral ureteral obstruction; Nesfatin-1; Renal fibrosis; Inflammation; Oxidative 

stress; TGF-β signaling 
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Abstract 

Introduction: Calciphylaxis, or calcific uremic arteriolopathy, is a rare, life-threatening condition 

typically seen in end-stage renal disease but can also occur in earlier stages of CKD, acute kidney 

injury, or with normal renal function—referred to as non-uremic calciphylaxis. It involves calcium 

deposition in the arteriolar microvasculature of the dermis and subcutaneous adipose tissue, leading 

to ischemia, necrosis, and painful skin lesions, with high morbidity and mortality. This report pre-

sents a case of non-uremic calciphylaxis initially diagnosed as leukocytoclastic vasculitis with 

thrombotic vasculopathy, highlighting the diagnostic complexity, therapeutic limitations, and poor 

prognosis of the disease. 

Methods: A 57-year-old Filipino male with hypertension, heart failure (EF 28%), chronic kidney 

disease (baseline creatinine 2.06 mg/dL), and chronic atrial fibrillation was admitted for disorienta-

tion, with progressive bilateral leg swelling, erythema, severe pain, and necrotic ulcers with rup-

tured bullae. Workup showed acute tubular necrosis on top of CKD, which improved with hydration 

and diuretics (creatinine plateaued at 4.8 mg/dL). Skin biopsy on day 4 revealed leukocytoclastic 

vasculitis with thrombotic vasculopathy, with differential diagnosis including calciphylaxis. Further 

staining (Von Kossa) was recommended but unavailable locally. Steroids were not initiated. Man-

agement included wound care, debridement, antibiotics, and workup for underlying causes, which 

was negative. Dialysis was commenced on day 21 after consent. Sodium thiosulfate access was lim-

ited. On day 25, the patient developed a fatal arrhythmia; despite resuscitation, the family opted for 

palliation, and the patient expired. 

Results: Skin biopsy on hospital day 4 showed superficial and deep perivascular and interstitial in-

flammation with neutrophils, nuclear debris, and thrombosed vessels with fibrinoid degeneration 

and extravasation of erythrocytes Calciphylaxis, both uremic and non-uremic, despite being well-

studied has no definitive histologic criteria for diagnosing calciphylaxis, initial skin biopsy findings 

may be nonspecific and appear in other vascular and skin disorders as in the case of the patient. Re-

peat histopathology after debridement on day 17 showed changes suggestive of calciphylaxis (Fig-

ure 1). The patient had normal calcium and phosphorus levels (days 6 and 25), positive anti-cardi-

olipin IgG (19.3), and negative ANCA and coagulation workup. Management involves wound care, 

pain control, and addressing risk factors. Sodium thiosulfate has shown benefit in some cases, but 

infection-related mortality remains high. 

Conclusion: Non-uremic calciphylaxis is a diagnostic and therapeutic challenge due to its nonspe-

cific presentation and high morbidity. While skin punch 

biopsy is essential for diagnosis, it depends on ade-

quate sampling and expertise. Limited availability of 

special stains and sodium thiosulfate further compli-

cates management. 

Keywords：non-uremic calciphylaxis, chronic kidney 
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Abstract 

Objectives: The prevalence of Chronic Kidney Disease (CKD) is increasing, in 2040 it is projected 

that CKD will become one of the leading causes of death in the world. Based on the 2018 Basic 

Health Research, the prevalence of Chronic Kidney Disease in Indonesia increased by 0.5%, and 

the highest mortality rate was in productive age. This study aims to identify behavioral risks, envi-

ronmental risks, dietary risks on death and Years Lived with Disability (YLDs) in productive age 

patients suffering from Chronic Kidney Diseases in Indonesia. 

Methods: The method used is quantitative descriptive. Data sourced from the Global Burden of 

Disease issued by the Institute for Health Matrix Evaluation. The indicators used are mortality, Dis-

ability Adjusted Life Years (DALYs), and risk factors consisting of behavioral risk (lead exposure), 

environmental risk (high temperature), dietary risk (diet in whole grains, diet in high in red meat, 

diet in hug sugar sweetened beverages, diet low in fiber, diet low in fruits, diet high in processed 

meat). 

Results: The results of the study showed that there was an increase in mortality from 1990-2021, 

with the highest mortality rate being aged 14-49 years. When viewed from the prevalence and 

DALYs, the most CKD is over 50 years old, followed by ages 14-59 and the lowest is 0-14 years 

old. The highest risk factor for death from CKD in Indonesia is a low-fruit diet, followed by a diet 

in vegetables, a diet in sodium, lead exposure, the rest is around 0-1%. The same thing also happens 

with DALYs which are also mostly caused by a low-fruit diet, followed by a diet in vegetables, a 

diet in sodium, lead exposure, the rest is around 0-1%. 

Conclusions: Thus, dietary changes that increase consumption of whole grains and fruits, high so-

dium diets and sugary drinks may reduce the burden of chronic kidney disease. 
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Abstract 

Introduction 

Chronic kidney disease (CKD) is increasingly linked to environmental exposure to nephrotoxic 

heavy metals such as mercury (Hg). Seafood, particularly fish and shellfish, can bioaccumulate 

methylmercury, which poses a potential threat to renal function when consumed regularly. This 

study aimed to assess the ecological and health risks of mercury exposure through seafood con-

sumption and to estimate its potential contribution to kidney dysfunction among coastal popula-

tions. 

Methods 

An experimental risk assessment study was conducted across five coastal districts in Makassar, In-

donesia. Environmental samples including sediment, fish, and shellfish were collected from 10 lo-

cations, and mercury concentrations were measured. A total of 114 respondents who regularly con-

sumed local seafood were surveyed. Risk was evaluated using ecological hazard quotient (HQ) and 

human health risk indices: risk quotient (RQ) for non-carcinogenic effects and excess cancer risk 

(ECR). The findings were interpreted in the context of potential CKD development. 

Results 

Mercury concentrations in sediments were highest in Cambayya (mean: 2.91 mg/kg) and lowest in 

Barombong (mean: 1.79 mg/kg). Bioaccumulation was observed in local fish and shellfish species, 

with mercury levels peaking in Anadara grandis (2.50 mg/kg) and Auratus sp fish (1.46 mg/kg). 

Ecological risk assessment showed high-risk levels (HQ > 10) for mercury at all sampling sites. RQ 

analysis indicated significant health risk, particularly in Cambayya (RQ fish: 18.27; RQ shellfish: 

17.30) and Untia (RQ shellfish: 20.24), well above the safe limit (RQ > 1). Prolonged exposure in 

these ranges suggests potential for nephrotoxicity and increased susceptibility to CKD, especially in 

vulnerable populations such as coastal fishermen, women, and children. 

Conclusion 

Mercury exposure through seafood in the Makassar coastal region poses a significant ecological and 

public health threat, with strong implications for kidney function deterioration. This study high-

lights the urgent need for environmental monitoring, public education, and policy intervention to 

reduce exposure and mitigate long-term CKD risk. Future research should integrate biomarker test-

ing to directly correlate exposure levels with renal outcomes in affected populations. 
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Abstract 

Effect of Hypnotherapy on Stress Reduction and Disease Progression in Non-Dialysis Chronic Kid-

ney Disease Patients 

Background: Chronic kidney disease (CKD) remains a global health concern, with a progressive 

trajectory toward end-stage renal disease (ESRD) and increasing psychosocial burden. Patients with 

non-dialysis CKD often endure heightened stress levels due to uncertainty, lifestyle restrictions, and 

disease burden. Chronic stress contributes to dysregulation of the autonomic nervous system, pro-

moting inflammation and accelerating renal function decline (Jeong et al., 2024). Non-pharmaco-

logical approaches, such as hypnotherapy, offer promising adjunctive strategies for stress manage-

ment and disease modulation. 

Objective: This study aimed to evaluate the effects of hypnotherapy on psychological stress, auto-

nomic balance, and disease progression in patients with non-dialysis CKD. 

Methods: A randomized controlled trial was conducted involving 80 patients with stage 3–4 CKD 

not requiring dialysis. Participants were randomized into an intervention group receiving hypnother-

apy (n = 40) and a control group receiving standard medical care (n = 40). The hypnotherapy proto-

col consisted of six weekly sessions, each lasting 45 minutes, focusing on relaxation, guided im-

agery, and autosuggestion. Stress levels were measured using the Perceived Stress Scale (PSS), 

while autonomic function was assessed through heart rate variability (HRV) analysis. Renal func-

tion was monitored via changes in estimated glomerular filtration rate (eGFR) over a 12-week pe-

riod. 

Results: Post-intervention analysis revealed that the hypnotherapy group had a statistically signifi-

cant reduction in PSS scores (mean reduction of 6.8 points; p < 0.01), indicating improved psycho-

logical well-being. HRV parameters, particularly the high-frequency (HF) component, increased 

significantly in the intervention group (p < 0.05), reflecting enhanced parasympathetic activity and 

reduced sympathetic dominance. Importantly, the decline in eGFR was slower in the hypnotherapy 

group compared to controls (mean decline of 1.2 vs. 3.6 mL/min/1.73 m²; p < 0.05), suggesting a 

potential renoprotective effect. 

Conclusion: Hypnotherapy significantly reduces stress and improves autonomic regulation in non-

dialysis CKD patients. Moreover, it may contribute to delaying disease progression through modu-

lation of stress-related physiological pathways. As CKD prevalence continues to rise, incorporating 

hypnotherapy into standard care protocols offers a feasible, cost-effective, and patient-centered ad-

junct to improve outcomes. Future longitudinal studies are warranted to validate long-term clinical 

benefits and elucidate underlying mechanisms. 

Keywords：Chronic Kidney Disease, Hypnotherapy, Stress Management, Heart Rate Variability, 

eGFR, Autonomic Nervous System, Non-Pharmacological Intervention 
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Introduction: It is believed that the kidney could initiate adaptive/ successful repair to compensate 

from acute kidney injury (AKI); however, maladaptive/failed repair can result in permanent changes 

and functional impair, leading to chronic kidney disease (CKD) and processing to end-stage kidney 

disease (ESKD). The expression of X-box binding protein 1 (XBP1) progressively declines in various 

models of irreversible renal injury, such as ischemic and obstructive nephropathy. Meanwhile, proxi-

mal tubular XBP1 conditional knockout (XBP1cKO) mice induced cell cycle arrest and profibrotic 

gene expression, which are associated with maladaptive repair and exhibited more severe renal fibro-

sis. It implies that XBP1 has renoprotective roles in AKI to CKD transition. IXA4 is a transient activa-

tor for inducing adaptive IRE1α/XBP1s arm of the unfolded protein response (UPR) without globally 

activating other signaling pathways related to UPR-related stress responses. This study aims to ex-

plore the potential and mechanism of adaptive XBP1 activator for treating renal disease. Methods: 

XBP1cKO mice were subjected to nephrotoxic AKI for examining the influences of XBP1 during kid-

ney injury. IXA4 was administrated in ischemic and nephrotoxic AKI and CKD model. Renal function 

was evaluated by measuring serum creatinine (Scr) and blood urea nitrogen (BUN) levels. For 

evaluting the adaptive repair, the expression of  H2AX, KIM1, p21, CyclinB1 and CyclinD1 were 

analyzed by immnuofluorescence staining and immunoblot. For evaluting the the extent of renal fibro-

sis, sirus red staining was performed, and the level of Tgfb and Col1a1 was evaluated by qPCR. We 

performed single-cell RNA sequencing (scRNAseq) to elevate the potential mechanisms of IXA4 for 

renal protection. Results: XBP1cKO mice showed more severe damages compared to their littermate 

control in cisplatin-induced AKI. In contrast, IXA4 induced XBP1s and significantly mitigated kidney 

dysfunction. By using scRNAseq, we clearly demonstrated that IXA4 administration specifically tar-

gets proximal tubular cells and enhances XBP1s transcriptional activity. We identified apoptosis and 

inflammation as key contributors to cisplatin-induced nephrotoxicity, which were significantly re-

versed by IXA4 administration. IXA4 was shown to promote adaptive repair of tubular cells following 

AKI. Moreover, using two CKD models, we directly demonstrated that IXA4 enhances adaptive re-

pair processes in tubular cells. Mechanistically, we found that IXA4 regulated a range of downstream 

genes that are strongly associated with metabolic pathways and mitochondrial function. Conclusion: 

The results confirm not only the protective role of XBP1 in AKI treatment, but also in reducing CKD 

progression. The findings will serve as a foundation for developing innovative therapies in the future. 

Keywords：Acute kidney injury; chronic kidney disease; unfolded protein response; X-box binding 

protein 1 
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Abstract 

Background: 

An 81-year-old man (height: 154.2 cm, weight: 40.4 kg) with a history of prostate cancer, diabetes, 

and stage 3b CKD visited our nutrition clinic on April 30, 2025, due to weight loss (from 40.6 kg to 

37.9 kg in one month, BMI 16.0), poor glycemic control, and weakness. Nutritional assessment re-

vealed sarcopenia (calf circumference 21.3 cm; male cutoff <34 cm) and mild dysphagia (coughing 

while drinking). His intake was only 1000 kcal/day (protein 17.2%, carbs 42.3%, fat 40.5%), 

achieving merely 62.5% of his energy target (1600 kcal/day).  

 

Methods: 

HMB, a leucine metabolite, can activate the mTOR pathway, promote protein synthesis, and inhibit 

proteolysis, supporting muscle maintenance. The patient was advised to consume one can daily of a 

high-protein supplement containing 330 kcal, 20 g protein, and 1210 mg HMB, protein restriction 

1.2 g/kg/day total.  

 

Results: 

On follow-up on June 11, body weight increased to 40.4 kg, calf circumference to 23.5 cm, with im-

proved swallowing and mental status. Caloric intake rose to 1400 kcal/day. 

 

Conclusion: 

Research on HMB’s effects on renal function in CKD remains limited. This case suggests potential 

benefits of HMB supplementation for nutritional status, muscle mass, and function in diabetic CKD 

patients with sarcopenia, warranting further investigation regarding its impact on renal parameters. 

 

Keywords：sarcopenia, Hydroxymethylbutyrate, chronic kidney disease, oral supplement  
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Abstract 

Nephrosclerosis is a progressive kidney disorder marked by glomerulosclerosis and frequently 

driven by hypoxia-induced injury. Clarifying its molecular landscape and differentiating it from the 

renal adaptive responses following tumor nephrectomy may reveal novel therapeutic targets. This 

study aims to identify differentially expressed genes (DEGs), analyze their functional pathways, and 

explore genetic variants that influence disease progression in nephrosclerosis compared to post-ne-

phrectomy conditions. Gene expression datasets from the GEO were analyzed to identify DEGs be-

tween nephrosclerosis and post-nephrectomy samples. Protein–protein interaction (PPI) networks 

were constructed using Cytoscape to detect central molecular hubs. Functional enrichment analysis 

was conducted using DAVID and Enrichr. Additionally, genetic variant databases including dbSNP, 

Prosite, SIFT, and PolyPhen were applied to assess the potential functional impact of gene muta-

tions. In nephrosclerosis, significantly upregulated genes such as DDX3Y, RPS4Y1, EIF1AY, and 

EDNRB were linked to hypoxia, inflammation, and fibrosis. CXCR4 and CX3CR1 were also ele-

vated, highlighting the role of the CXCR4/CXCL12 signaling axis in hypoxia-induced glomerular 

injury. In contrast, post-nephrectomy samples showed higher expression of GMFG, HCLS1, PY-

CARD, and HLA-DQB1, reflecting immune activation, apoptotic processes, and tissue remodeling. 

Key regulators such as TYROBP, FN1, and ICAM2 emerged from PPI network analysis. Downreg-

ulated genes, including XIST, FOS, and EGR1, were implicated in metabolism and stress response, 

possibly indicating maladaptive renal changes. This study identifies distinct molecular signatures in 

nephrosclerosis and post-nephrectomy adaptation, emphasizing hypoxia and immune modulation as 

pivotal mechanisms. Genes like CXCR4, EDNRB, and PYCARD may serve as potential bi-

omarkers or therapeutic targets, warranting further experimental validation. 
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Abstract 

Chronic Kidney Disease (CKD) poses a major economic challenge to Indonesia’s universal health 

coverage system (JKN), particularly due to the high and recurrent costs of dialysis for end-stage re-

nal disease (ESRD). While hemodialysis (HD) remains the dominant modality, peritoneal dialysis 

(PD) has gained attention as a potentially more cost-effective alternative, especially in resource-

constrained and remote settings. Understanding the comparative value of these treatment options is 

critical for optimizing public health spending under BPJS Kesehatan. 

This study applies a Markov model-based cost-utility analysis to compare the cost-effectiveness of 

HD and PD from the payer's perspective (BPJS), using real-world cost data and quality-adjusted life 

year (QALY) metrics. Cost parameters were obtained from INA-CBG tariffs and published BPJS 

reimbursement reports, while effectiveness data were derived from recent Indonesian CKD cohorts 

and global meta-analyses. The model simulated a cohort of 10,000 ESRD patients over a lifetime 

horizon, discounting costs and outcomes at 3% annually. Key assumptions included average patient 

age of 52, transition probabilities based on mortality and complication rates, and average monthly 

costs of IDR 7.8 million for HD and IDR 6.4 million for PD. 

The results showed that PD is the dominant strategy. The lifetime cost per patient for HD was esti-

mated at IDR 1.37 billion, with an effectiveness of 4.22 QALYs, while PD incurred IDR 1.28 bil-

lion for 4.79 QALYs. This yields an incremental cost-effectiveness ratio (ICER) of –IDR 150 mil-

lion per QALY gained, indicating that PD is both less costly and more effective. Sensitivity analysis 

confirmed the robustness of results across variations in discount rates, utility scores, and hospitali-

zation risks. Scenario analysis for national scaling of PD-first policy suggests potential cumulative 

savings of IDR 2–3 trillion annually for BPJS if PD adoption rises to 80% coverage. 

In conclusion, peritoneal dialysis offers a cost-effective alternative to hemodialysis in Indonesia and 

supports fiscal sustainability within JKN. Given its favorable cost-effectiveness profile, lower infra-

structure dependency, and suitability for decentralized regions, a “PD-first” policy should be priori-

tized in national kidney care strategies. Additionally, aligning provider reimbursement rates and ex-

panding PD training in health facilities would further enhance implementation feasibility and ensure 

equitable access to renal care services across Indonesia. 
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Abstract 

The case study presented here is that of a 31 year old Filipino female who had episodes of recurrent 

UTI in the past 15 years, in which no single imaging investigation was done until she presented 

with complicated pyelonephritis and acute kidney injury at a provincial hospital where computed 

tomography scan of the abdomen showed bilateral malrotated kidneys. Consult at our institution 

was done where the patient presented with azotemia, hematuria, and nephrotic range proteinuria. 

Kidney biopsy was attempted but was deemed technically difficult due to the malrotation and thin-

ning of the cortex in one kidney. The patient was managed as a probable case of secondary glomer-

ulonephritis and chronic pyelonephritis secondary to bilateral malrotated kidneys. Supportive man-

agement was done with an ACE inhibitor, healthy diet and lifestyle. 

 

This case adds to the limited literature on bilateral renal malrotation and its possible short and long 

term complications. 

 

Keywords：Renal malrotation, kidney, proteinuria, case report 
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Abstract 

Objectives: Chronic kidney disease (CKD) is a common and increasing public health problem 

globally, including in Indonesia. One of the causes of this disease is environmental factors, namely 

drinking water quality. Indonesia's large agricultural areas are known to affect the quality of drink-

ing water consumed by the public. Therefore, the increase in CKD incidence in Indonesia over the 

past decade has raised suspicions of a link between exposure to contaminated water and kidney 

damage. 

Methods: This narrative review uses PubMed and Google Scholar databases, using articles pub-

lished between 2018 and 2025. The keywords used in this study are agricultural communities, 

chronic kidney disease, and water quality. The water quality was assessed by the contamination of 

heavy metals, pesticides, and other chemical water parameters. This study also highlights the rele-

vance of the findings in the context of Indonesia's agrarian region. 

Results: The author identified a total of 10 relevant studies. Most of the studies were conducted as 

experimental studies and literature reviews relevant to the topic. The international and local litera-

ture shows that long-term exposure to heavy metals and pesticides in drinking water has nephrotoxi-

city to the kidney, which correlates with the prevalence of CKD. Several heavy metals, such as arse-

nic, lead, chromium, fluoride, and cadmium, are suspected to be anthropogenic sources. This can be 

exacerbated by other water pollution from industrial discharge, agricultural runoff, and untreated 

domestic wastewater. In Indonesia, data is still limited, but similar cases have been reported in sev-

eral regions. 

Conclusions: There is a relationship between water quality and the incidence of CKD, particularly 

in areas with high agricultural output. Further local research is needed on water quality in agricul-

tural areas and its implications for kidney health in the community. 
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Abstract 

Objective : Elderly patients with chronic kidney disease ( CKD ) are often combined with hyper-

tension, diabetes and other basic diseases. Multiple medications ( ≥ 5 ) are common, which can eas-

ily lead to drug interactions and nephrotoxicity. The purpose of this study is to analyze the risk of 

drug safety, establish an optimization strategy based on renal function and evidence-based stand-

ards, and provide a basis for clinical rational drug use. 

Methods : From January 2023 to December 2024,60 elderly patients ( ≥ 65 years old ) with CKD 

stage 3-5 were retrospectively included. The type, dose and course of treatment were recorded. The 

inappropriate medication ( PIM ) and potential missed medication ( POM ) were evaluated by Beers 

criteria and STOPP / START criteria. The patients were divided into routine management group ( 30 

cases, maintaining the original treatment plan ) and optimized intervention group ( 30 cases, adjust-

ing the dose of nephrotoxic drugs according to eGFR, discontinuing / replacing PIM, supplementing 

POM ). The patients were followed up for 6 months, and the adverse drug reactions and renal func-

tion changes were compared between the two groups. 

Results : The average number of drugs used in the patients was 7.3 ± 2.1. The high incidence of 

PIM mainly involved non-steroidal anti-inflammatory drugs, sulfonylurea hypoglycemic drugs and 

high-dose ACEI / ARB. POM is mainly lack of vitamin D and statins. After 6 months of optimized 

intervention, the incidence of adverse drug reactions in the optimized group was significantly lower 

than that in the conventional group ( P < 0.01 ). The decrease rate of eGFR in the optimized group 

was significantly slower than that in the conventional group ( P < 0.01 ), and the medication compli-

ance score of patients was improved ( P < 0.05 ). 

Conclusion : The risk of polypharmacy in elderly patients with CKD is high, and PIM and POM 

coexist. The medication optimization strategy based on renal function and evidence-based standards 

can significantly reduce adverse drug reactions, delay the progression of renal function, and im-

prove patient compliance, which has important clinical application value. 

 

Keywords：elderly patients with chronic kidney disease;multiple medication;security;optimization 

strategy 
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Abstract 

Background: Uremic cardiomyopathy in chronic kidney disease is characterized by reduced renal 

function and cardiac changes, including cardiac hypertrophy, a significant predictor of mortality, 

and pericardial effusions in end-stage renal disease. The mechanisms behind uremic pericardial ef-

fusion are not fully understood. We aim to collect pericardial fluid from uremia patients with peri-

cardial effusion and isolate the extracellular vesicles for protein mass spectrum 

Method: Pericardial fluid was collected from 14 uremia patients and 33 disease control who re-

ceived cardiovascular surgery. Pericardial fluid-derived extracellular vesicles (EVs) were isolated 

by ultracentrifuge and then were further analyzed by LC–MS/MS. Bioinformatic analyses were also 

conducted. 

Results: The isolated pericardial fluid-derived EVs were confirmed by nanoparticle tracking analy-

sis and immunoblotting of EVs’ markers. Overall, there were 1358 identified proteins from pericar-

dial fluid-derived EVs. Among them, 55 differential expressed proteins were identified based on 

dual criteria of p<0.05 and |log2(Uremia/Disease control)|>0.5 including 35 upregulated and 20 

downregulated protein. Gene ontology analysis of identified upregulated proteins showed terms of 

“positive regulation of protein secretion”, “innate immune response”, and “regulation of insulin-like 

growth factor receptor signaling pathway” consistent with inflammatory response. Gene ontology 

analysis of identified downregulated proteins showed terms of “UDP-N-acetylglucosamine biosyn-

thetic process”, and “glycogen metabolic process”. 

Conclusion: This study demonstrated the pericardial fluid-derived EVs could be a non-invasive ap-

proach way to evaluate the effect of uremic toxins on pericardium. 

 

Keywords：Pericardial fluid-derived extracellular vesicles, Proteomics, Uremia 
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Backgroung: Transmembrane protein 72 (TMEM72) , which involved in normal kidney 

development and tumorigenesis in renal cell carcinoma, is highly expressed in tubules of the 

kidney. This study is designed to explore the role and the potential mechanism of TMEM72 in the 

development of diabetic tubulopathy. 

Method: Blood and urine sample were collected in health control, patients with DKD. TMEM72, 

creatinine, albumin concentration and urine albumin creatinine ratio (uACR) was tested in the two 

groups mentioned above. Estimated glomerular filtration rate (eGFR) was calculated by the CKD-

EPI-2009 formula. Correlation between TMEM72 and renal function and urinary protein was 

analyzed. Collected normal renal tissue adjacent to renal tumors, as well as kidney biopsy samples 

from patients with DKD stages II-IV according to Tervaert classification. The variation trend of 

TMEM72 was determined by immunohistochemistry on kidney tissues from patients in different 

stage of DKD. Immunofluorescence staining was performed with TMEM72, SGLT2, NKCC2 and 

AQP2 to identify the expression site of TMEM72 in mice renal tubules. To investigate the potential 

cellular pathway that TMEM72 was involved, an immunofluorescence test was performed with 

TMEM72, LAMP1, mito-tracker and calnexin in cultured distal convoluted tubule (DCT) epithelial 

cells. Western blot was used to detect the activity of TMEM72 in HK-s cells following HG 

treatment.  

Result: The concentration of serum TMEM72 was higher in DKD groups when compared to the 

health control ( P < 0.001 ), same phenomenon can be seen in urine samples. In DKD population, 

there is a negative correlation between serum TMEM72 and eGFR ( P = 0.009, r = -0.347), patients 

with higher concentration of serum TMEM72 had lower eGFR. On the contrary, serum 

TMEM72 was positively correlated with uACR. The expression of TMEM72 decreased gradually 

in human kidney tissue of different stage of DKD following the progression of disease. Co-

localization of TMEM72 and NKCC2 in immunofluorescence staining indicated that TMEM72 was 

mainly expressed in the lysosomes of distal convoluted tubule. In vitro, the expression of 

TMEM72 increases with rising glucose concentration and initially rises but then decreases with 

prolonged glucose stimulation in HK-2 cells.  

Conclusion: Our current study has revealed that TMEM72 was mainly expressed in the lysosomes 

of distal convoluted tubule, and it may correlated with the incidence of DKD. Serum TMEM72 may 

act as a novel participator in DKD by being involved in the renal tubular injury. 

Key Words：diabetic kidney disease; Transmembrane 

protein 72; diabetic tubulopathy; mitophagy 
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Background:  

1) Small proteins or micropeptides play an important role in disease occurrence, cell signaling and 

metabolic regulation.  

2) We aim to elucidate the function of the small protein LSMEM1 and dissect its implications in CKD.   

Methods:  

1) Patients: Analyzed LSMEM1 expression/localization in CKD patients via IHC/IF. Correlated 

LSMEM1 levels with BUN/Cre using ImageJ. 

2) scRNA-seq: Identified LSMEM1-associated DEGs and biological processes. 

3) In vivo/vitro: Assessed LSMEM1 expression in mice, generated KO/OE models, and investigated 

its role in DKD using RT-qPCR, WB, TSA, ELISA, Co-IP, etc. 

Results:  

A) Through analysis of the Nephroseq and GEO database we found that LSMEM1 expression was 

primarily localized to the renal cortex of the kidney and LSMEM1 mRNA levels were significantly 

higher in CKD patients.   

B) LSMEM1expression levels were significantly higher in patients with CKD patients and mice 

(including db/db mice, STA-induced mice, UUO mice and FA mice) compared to normal controls as 

detected by RT-qPCR, WB, and immunohistochemical staining. 

C) LSMEM1 levels were positively correlated with serum creatinine and blood urea nitrogen. 

D) Through multiplex immunofluorescence labeling, we confirmed that LSMEM1 is primarily 

localized in proximal tubule cell (PT) and podocyte (Podo). 

E) Of the scRNA-seq analysis, energy metabolism pathways and lipid metabolism-associated 

pathways were enriched with PPAR signaling, fatty acid degradation, and peroxisome function 

topping the list.  

F) we measured lipid metabolism related indexes in the serum and kidney of mice, and the results 

showed that after Lsmem1 knock-out, the levels of the serum and kidney triglycerides, cholesterol, 

and low-density lipoprotein were increased, while the high-density lipoprotein level was decreased. 

G) Through Venn diagram analysis of differentially expressed genes associated with the peroxisome 

proliferator-activated receptor (PPAR) signaling pathway and peroxisome-related pathways, we 

identified solute carrier family 27 member 2 (SLC27A2/FATP2) as a candidate gene. 

H) We also used adeno-associated virus (AAV) overexpressing LSMEM1 to inject into db/db mice.  

In vitro, we constructed the lentivirus that including LSMEM1-

sliencing and LSMEM1-overexpression to infect podocytes 

and renal proximal tube cells.   

Conclusions:  

The micropeptide LSMEM1 retards disease progression by 

reducing the PPAR signaling -mediated lipid droplet 

accumulation and may be a therapeutic target in CKD. 
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