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- Abstract -

Background: Diabetic nephropathy is one of the most serious complications in
diabetes mellitus, and it is the leading cause of end stage renal disease. It has
been reported that angiotensin converting enzyme inhibitor (ACEi) reduces the
vascular endothelial growth factor (VEGF) expression, and so it plays an impor-
tant role in reducing the renal damage. Peroxisome proliferator activated
receptor-y (PPAR-y) agonist is known to reduce insulin resistance in type 2 diabetic
patients. In the previous study, PPAR-y agonist was shown to lower VEGF
expression in the retina, but it increased the plasma VEGF level. Alpha-lipoic acid
(a-LA), which is an antioxidant, lowers the increased level of VEGF in retina as
well. The precise role of PPAR-y agonist and a-LA on renal VEGF expression in
diabetic nephropathy is still uncertain. We studied the effect of PPAR-y agonist,
angiotensin receptor blocker (ATIIRB) and a-LA on the renal VEGF expression in
diabetic rats.

Methods: We used 60 Sprague-Dawley male rats, those were 8 weeks old and
weighted about 300g each as the study subjects. Among them, 48 rats were
chosen and injected with streptozotocin (70 mg/kg) into peritoneal cavity to
induce diabetes mellitus. The rast were than divided into 5 groups. Group | was
a normal control group (n=12), group |l was diabetic control group (n=12), group
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was diabetic group that was given with PPAR-y agonist (n=12), group was the
diabetic group that was given ATIIRB (n=12), and group V was the diabetic rats
that were given o-LA (n=12). We measured their body weight, blood glucose
levels, 24 hour urine protein and albumin levels at the baseline, the 8th and the
16th weeks of the experiment. On the 16th weeks of our experiment we
extracted the kidneys to measure the glomerular volume, the optical density of
the VEGF staining and VEGF mRNA expression.

Results: At the beginning of the study, the 5 groups all showed similar 24 hour urine
albumin levels. At the 8th week, group Il showed an increased urine albumin level
of 143.4+117.2 mg/day; this was greater than that of group IV (60.7+30.6 mg/day)
(p<0.05). The glomerular volume and optical densities of VEGF expression were
significantly reduced in group lll, IV and V compared to group ll. For group IV and
V, the renal VEGF mRNA expression was significantly lower than that of group I, but
group lll showed no significant difference. from group II.

Conclusion: Angiotensin 1l receptor blocker delayed the progression of diabetic
nephropathy. PPAR-y agonist and a-lipoic acid did not have any protective effect
against the progression of diabetic nephropathy in spite of the decreased VEGF
expression noted in this study (J Kor Diabetes Assoc 28:367~ 376, 2004).
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Table 1. Changes in Body Weight (Gram)

Group Basal 8th week 16th week
. Normal 328.6+5.6 447.9+23.9 484.4+38.2
. DM 330.8+16.7 344.8+44.0* 396.3+34.31
. DM + PPAR-y agonist 330.4+6.6 341.6+53.8* 432.7+58.4
. DM + AT RB 333.1+8.8 312.0+20.2* 376.2+26.2F
. DM + o-LA 329.1+15.0 303.1+22.5% 373.0+21.61

Data express mean=SD.

* : p<0.05 compared with group |

T: p<0.05 compared with group I.
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Fig. 1. Changes of blood glucose levels in four groups.

Table 2-1. Changes in 24-hour Urine Protein (mg/day)

Group Basal 8th week 16th week

. Normal 102.7+42.3 224.1+111.3 243.4+145.9*

. DM 92.7+48.8 261.6+186.7 754.6+405.1

. DM+PPAR-y agonist  155.4%115.3 375.6%x159.9 588.2+678.5

. DM+AT RB 118.7+52.3 197.6+54.0 339.5+141.9*
DM+o-LA 109.7%+37.0 350.0+147.5 969.1+573.9

Data express mean=SD.
* . p<0.05 compared with group

at 16th weeks.

Table 2-2. Changes in 24-hour Urine Albumin (mg/day)

Group Basal 8th week 16th week

. Normal 35.4+23.6 114.2+110.5 316.94+272.1t

. DM 32.0+£23.1 143.4+117.2 845.3+635.3

. DM+PPAR-y agonist 140.3+89.5 224.0+£110.5 754.2+996.9

. DM+AT RB 39.7+£32.2 60.7+30.6* 299.54+203.0t
DM+a-LA 62.5+24.8 307.3% 839.5+466.8

Data express mean + SD.
* 1 p<0.05 compared with group
T: p<0.05 compared with group

(Table 2-2).
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Fig. 2. Morphological characteristics of the glomeruli observed in renal sections stained with hematoxylin and eosin.

Table 3. Comparisons of Glomerular Volume Following Administration of
PPAR-y Agonist, AT RB and o-LA in Diabetic Rat

Group Volume of glomerulus (x10°, pm®)

. Normal 1269.2+190.4*

. DM 2660.2+351.9

. DM+PPAR-y agonist 1608.3+189.7*

. DM+AT RB 1666.4+136.7*
DM+a-LA 2026.9+482.0*

Data express mean=SD.
* 1 p<0.05 compared with group II.
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Fig. 3. Immunohistochemical stain of VEGF in glomerular area.

Table 4. Optical Densities of VEGF in Glomerulus

Group Optical density

. Normal 146.2+5.5*

. DM 162.0+5.2

. DM+PPAR-y agonist 153.5+4.8*

. DM+AT RB 151.3+4.8*
DM+o0-LA 152.7+5.1*

Data express mean =+ SD.
* : p<0.05 compared with group II.
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Fig. 4. Renal VEGF mRNA expression in five groups
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