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Protective effects of Tongluo recipe against injury of glomerular visceral epithelial cells in diabetic rats
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[Abstract] Objective To observe the protective effect of o-lipoic acid (ALA) and Tongluo recipe(TLR) against injury of
glomerular visceral epithelial cells in diabetic rats, so as to discuss the possible mechanism for injury of glomerular visceral
epithelial cells in diabetes. Methods Rat diabetes model was induced by high-fat diet and a single intraperitoneal injection of
streptozotocin (35 mg/kg). The diabetic model rats were randomly divided into three groups (n=8) . diabetes mellitus (DM)
group,DM~+TLR and DM+ ALA group; another 8 rats served as normal controls (CON group). Rats in the DM+ TLR group
received 0.4 g » kg ' + d' TLR and DM+ ALA group received 0.1 g « kg~ ' « d°' ALA throughout the experiment. Rats in
the DM group and control (CON) group were given celiac perfusion of distilled water once at the same time and volume. After
12 weeks of treatment, kidney mass/body mass index, 24 h urinary protein, blood urea nitrogen, and urinary albumin/Cr were
determined in each group. The number and the density of podocytes in glomerulis were measured by stereological dissector/
fractionator methods. The expression of nephrin in renal cortical tissue was detected by Western blotting analysis. The activity

of superoxide dismutase (SOD), glutathione peroxidase (GSH-Px) and the content of malondialdehyde (MDA) were measured
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in the plasma and renal cortical tissues. Results After 12 weeks, the kidney mass/body mass index, 24 h urinary protein and
urinary albumin/Cr in DM group were significantly increased compared to control group (P<C0.01); the number and density of
podocytes in the glomerulis and nephrin expression in DM group were significantly decreased (P<C0.01). The kidney mass/
body mass index, 24 h urinary protein and urinary albumin/Cr in DM+ TLR and DM+ ALA groups were significantly decreased
compared to DM group (P<C0.01); the number and density of podocytes and nephrin expression in DM+ TLR and DM+ ALA
groups were significantly increased compared to DM group (P<C0. 01, P<C0.05). GSH-Px and SOD activities were significantly
decreased in the plasma (P<C0.01) and renal cortical tissue (P<C0.01) in DM, DM+ ALA and DM+ TLR groups compared to
those in the CON group, and the content of MDA was significantly increased (P<C0. 01, P<C0.05). GSH-Px and SOD activities
were significantly increased in the plasma and renal cortical tissue (P both<C0.01) and MDA content was significantly decreased

in DM+ TLR and DM+ ALA groups (P<C0. 01, P<C0. 05)compared to those in the DM group. No significant differences were
found between DM+ ALA group and DM+ TLR group concerning the above parameters. Conclusion TLR can ameliorate

podocyte injury in diabetic rats, which might be associated with its anti-oxidative effect.
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Tab 1 Comparison of kidney mass/body mass, Scr, BUN, and 24 h urinary protein and urinary albumin/Cr in each group
n=8, xts
Group Kidney mass/h(l)dy mass ‘ Scr B ‘ BUN B 24 h urinz}ry protein Urinvarly‘
(g kg™ D) cp/(pmol « L™H cp/(mmol « L™ m/mg albumin/Cr
CON 2.9+0.2 35.244.2 6.7+0.5 20.144.5 5.3+1.9
DM 6.1+0.4"" 31.3%2.0 8.7E1.7 116.0£25.9** 18.4+9.8*
DM+ ALA 4,140,540 33.5+4.6 7.1+£1.3 77.9410. 7" * A4 9.642, 7 *LA
DM+ TLR 4,240,227 * LA 33.044.3 7.6+£2.0 81.84+11.9* *A4 10.543. 7% * 44

DM: Diabetic mellitus; ALA: o-lipoic acid; TLR: Tongluo recipe; Scr: Serum creatine; BUN: Blood urea nitrogen. *

group; 244 P<C0.01 vs DM group
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Tab 2 Number and density of podocytes

in glomerulis of each group

n=8, r*s
. mGV GV/P
Group PN (X105, um®) (pm®)
CON 655455 1.0240.08 15574145
DM 3734467~ 1.964+0.6** 5 2544130"
DM+ ALA 508+43*448 1.34+0. 344 2 638+698* L4
DM+TLR 495439244  1.5440.2°44 31114513744

DM: Diabetic mellitus; ALA: o-lipoic acid; TLR: Tongluo reci-
pe; PN: Podocyte number per glomerulus; mGV: Mean glomerular
volume; GV/P: Glomerular volume/podocyte. * P<C0. 05, ** P<C
0.01 vs CON group; &4 P<<0.01 vs DM group
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Fig 1 Nephrin expression in glomerulis in

each group 12 weeks after intervention
CON: Control group; DM: Diabetic mellitus group; DM + ALA;
ALA (a-lipoic acid) treated group; DM+ TLR: Tongluo recipe trea-
ted group. ** P<C0.01 vs CON group, 24 P<20. 01 vs DM group;
n=8, r+ts
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Tab 3 SOD and GSH-Px activities and MDA levels in rat plasma and renal cortical tissues of each group

n=8.,xr*ts
Plasma Renal cortical tissue
Group SOD GSH Px MDA SOD GSH Px MDA
zp/ (Ueml ) zp/(Ueml™ 1) cg/(pmol « L™H) zp/(U e+ mg ) zp/(Uemg 1) (pmol + mg™ 1)

CON 241.75+20.13 421.11+24.30 5.2340.69 42.7643.78 56. 54412, 32 3.15+0.76
DM 79.82412.22** 200.21+26.72** 12.45+2, 347 9.03+1.43"" 20.124+5.01** 10.33+0.96" *
DM+ ALA 198.39422. 6944 312,45431.10*44  7.0140.56* 44 29.9844, 0344 40, 4745.76" 44 4.9840. 84"~
DM+ TLR 163.17418.50* 44 298, 23423, 4544 8,.6940, 75448 27.654+1.78*44 35,9044, 7344 5.7241.02*4

DM Diabetic mellitus; ALA: o-lipoic acid; TLR: Tongluo recipe; SOD: Superoxide dismutase; GSH-Px: Glutathione peroxidase; MDA

Malondialdehyde. * P<Z0.05, ** P<C0.01 vs CON group;~ P<C0. 05, 24 P<C0. 01 vs DM group
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