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Introduction

Diabetic nephropathy (DN) remains a significant complication of diabetes
mellitus, characterized by progressive kidney damage due to prolonged hyperglycemia.
Glycated hemoglobin (HbALc) serves as a key marker for long-term glycemic control
in diabetic patients, representing the average blood glucose levels over the preceding
2-3 months. Higher HbAlc levels are associated with an increased risk of diabetic
complications, including nephropathy.

Recent research has highlighted Klotho, a protein with renoprotective properties,
as a potential modulator of kidney health in DN. Klotho is primarily expressed in the
kidneys and has anti-inflammatory, anti-fibrotic, and antioxidant effects, which may
provide protection against the pathophysiological processes that damage renal function
in diabetes. This study explores the relationship between blood Klotho levels and
HbAlc in DN patients, aiming to determine how glycemic control correlates with
Klotho concentrations and whether Klotho could serve as an indicator of kidney
protection in these patients.
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Methods

This study involved patients diagnosed with diabetic nephropathy, who were
divided into two groups based on their glycated hemoglobin levels. Group 1: Patients
with target HbAlc (<7%), representing better glycemic control. Group 2: Patients with
elevated HbAlc (>7%), representing poor glycemic control.

Blood samples were collected from each group, and the following parameters
were measured: Glycated hemoglobin (HbAlc): Measured using high-performance
liquid chromatography (HPLC). Blood Klotho levels: Quantified using an enzyme-
linked immunosorbent assay (ELISA). Glomerular filtration rate (GFR): Estimated
using a combined creatinine-cystatin C formula to assess kidney function.

Results
In Group 1, characterized by target glycated hemoglobin levels, the mean HbAlc
was 6.04 + 0.6%, whereas in Group 2, with high glycated hemoglobin levels, it was
significantly higher at 10.6 £+ 1.81%. Correspondingly, blood klotho levels were higher
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in Group 1 (345 + 32.4 pg/ml) compared to Group 2 (277 £22.9 pg/ml). Interestingly,
the glomerular filtration rate (GFR) measured by creatinine-cystatin C was slightly
lower in Group 1 (66.48 £ 6.3 ml/min/1.73 m2) compared to Group 2 (70.2 = 6.45
ml/min/1.73 m2), although not statistically significant.

Discussion

The results of this study suggest a potential inverse relationship between blood
Klotho* levels and HbA1c in patients with diabetic nephropathy. Patients in Group 1,
who had target HbAlc levels, exhibited significantly higher Klotho concentrations
compared to those in Group 2, who had markedly elevated HbAlc levels. This finding
implies that better glycemic control may be associated with higher circulating Klotho
levels®’, which could, in turn, offer protection against kidney damage!. The exact
mechanisms underlying the Klotho-HbAlc relationship remain unclear but may
involve Klotho’s role in mitigating the harmful effects of hyperglycemia®.
Hyperglycemia is known to increase oxidative stress®, inflammation, and fibrosis in
the kidneys, all of which are processes that Klotho has been shown to counteract?.
Therefore, lower Klotho levels® in patients with poor glycemic control may reflect a
diminished capacity to protect the kidneys from hyperglycemia-induced damage.
Interestingly, while Group 2 exhibited lower Klotho levels, their GFR was slightly
higher than that of Group 1. This could be due to the early compensatory hyperfiltration
that occurs in diabetic nephropathy, where GFR can initially increase before declining
in the later stages of kidney disease. Therefore, the lack of significant difference in
GFR between the groups may be explained by the varying stages of nephropathy
among the patients. Further investigations are needed to fully understand the interplay
between Klotho, glycemic control, and renal function, as well as to explore whether
increasing Klotho levels could have therapeutic benefits in DN patients.

Conclusion

This study provides preliminary evidence of a relationship between blood Klotho
levels and glycated hemoglobin in patients with diabetic nephropathy. The findings
suggest that better glycemic control, as indicated by target HbAlc levels, is associated
with higher circulating Klotho concentrations. This raises the possibility that Klotho
may play a protective role in the progression of diabetic nephropathy, potentially by
modulating glucose metabolism and reducing kidney damage.

Future studies should focus on elucidating the molecular mechanisms behind this
association and determining whether Klotho could be a therapeutic target in the
management of DN. Additionally, longitudinal studies are needed to assess changes in
Klotho levels over time and their relationship with glycemic control and renal
outcomes in diabetic patients.
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