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Abstract

Diabetes-induced chronic kidney disease (DCKD) is a serious health problem. Therefore, modalities for
preventing/improving DCKD are required. The aim of this study was to establish an animal model of DCKD.
Four five-week-old male OLETF and LETO rats were used as experimental and control animals, respective-
ly. After both rats were raised 17 months, collections of urine, blood and bilateral kidneys were performed.
Urinary biomarkers for renal proximal tubule injury, monocyte chemoattractant protein-1 (MCP-1) and kid-
ney injury molecule-1 (KIM-1) , were measured by the Bio-Plex system. OLETF rats showed a significant
increase in blood glucose, Hb Aic, creatinine, blood urea nitrogen (BUN) , kidney/body weight ratio, glo-
merular area, 24 h-urine volume, urinary protein concentrations, MCP-1 and KIM-1 compared with LETO
rats. There was a positive correlation not only between BUN and MCP-1 or KIM-1 but also between urinary
protein concentrations and MCP-1 or KIM-1. These results indicate that the present OLETF rats have both
glomerular and proximal tubular injury. Thus, the aged male OLETF rats with long-term diabetes may be-
come a potent animal model for examining effects of exercise/dietary therapies on DCKD.
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Table 1 Body weight and hematological data

Z @ OLETF & 1%

LETO OLETF
BW (g) 5816 + 12.6 518.8 & 71.5
BG (mg/dL) 723 + 125 229.3 + 104.5%
Hb Alc (%) 50 + 0.1 T4 +0.1*
T-CHO (mg/dL) 1230 += 5.5 258.3 + 10.7*
TG (mg/dL) 68.0 * 255 252.5 =+ 40.5*
CRE (mg/dL) 0.55 + 0.02 2.44 + 13%
BUN (mg/dL) 303 = 1.1 100.0 = 57 4%

Values are expressed as mean &= SD. *P<0.05 vs LETO rats. BW, body
weight; BG, blood glucose; Hb Ale, hemoglobin Alc; T-CHO, total
cholesterol; TG, triglyceride; CRE, creatinine; BUN, blood urea nitrogen.
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1 Urine volume (A) and urinary protein concentration (B) in LETO (4A) and

OLETF (&) rats. Each symbol represents individual value. *P<0.05,
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Fig. 2 Urinary MCP-1 (A) and KIM-1 (B) excretion in LETO {£A) and OLETF (&)
rats. Each symbol represents individual value, MCP-1, monocyte chemoattractant
protein-1; KIM-1, kidney injury molecule-1. #*P<(.05.
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Fig. 3 Correlation between BUN and urinary MCP-1 (A) or KIM-1 (B) excretion.
A, LETO; A, OLETF rats. Each symbol represents individual value.
BUN, blood urea nitrogen; MCP-1, monocyte chemoattractant protein-1;

KIM-1, kidney injury molecule-1.
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Fig. 4 Correlation between urinary protein concentration and urinary MCP-1 (A) or
KIM-1 (B) excretion. &, LETO; &, OLETF rats.
Each symbol represents individual value. MCP-1, monocyte chemoattractant
protein-1; KIM-1, kidney injury molecule-1.
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Fig. 5 Kidney weight/body weight (BW) ratio (A) and glomerular area (B) in
LETO (A) and OLETF (A) rats. Each symbol represents individual value.
*P<0.05.
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