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Effects of Tongluo recipe on injury of glomerular visceral epithelial cells in streptozotocin-induced diabetic rats
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[ Abstract] Objective To investigate the therapeutic effects and the possible mechanisms of Tongluo recipe (TLR) on
podocyte injury in streptozotocin-induced diabetic rats. Methods Diabetes was induced by a single intraperitoneal injection of
streptozotocin(60 mg/kg) dissolved in citrate buffer. The diabetic model rats were randomly divided into two groups(n=12):
diabetic mellitus(DM) group and DM+ TLR group. Rats in the DM+ TLR group received 0. 4 g/(kg + d) TLR throughout the
experiment. Rats in the DM group and CON group (n=8) were given celiac perfusion of distilled water once at the same time
and dose. After 12-week treatment, 24 h urinary protein of rats was determined; the cellular ultrastructures of podocytes were
observed by transmission electronic microscope; 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 in the plasma and renal cortical tissue. Results Compared with CON group, DM group and DM+ TLR
group had significantly increased ratio of kidney mass to body mass, blood glucose, and 24-h proteinuria(all P<C0. 01); at the

12" week, the glomerular basement membrane in DM group became conspicuously thick, foot process fusion and microvilli of

[k#mB®M] 2011-07-17 [(#ZHH] 2011-08-30

[BEe€mB] EERESLMIEEITR (“9737 1K, 2005CB523304). Supported by the National Program on Key Basic Research (“973”
Projects, 2005CB523304).

[EHEEN] Fhzese, W, FREW JHE. E-mail: sun_lliang@yahoo. com. cn

* 38 {5 VE # (Corresponding author). Tel: 021-81885377, E-mail: zmliu_cz@ hotmail. com



e 956 - B OFEEKRF¥M 2011459 AL 32 %

podocytes were observed, and nephrin expression, podocyte number and podocyte density in the glomerulis were all significantly
decreased(P <C 0. 01). The morphology of the foot process was almost normal in DM + TLR group, with the basement
membrane thickened, but was slighter than that in the DM group; and nephrin expression, podocyte number and podocyte
density in DM+ TLR group were significantly higher than those in the DM group(P<C0. 01). Compared with CON group, DM
group and DM+ TLR group had significantly increased MDA content, and significantly decreased SOD and GSH-Px activities in
the plasma and renal cortical tissue (P <C0. 01, P<C0. 05). Compared with DM group., DM+ TLR group had significantly

increased SOD and GSH-Px activities and significantly decreased MDA content in plasma and renal cortical tissue(P<Z0. 01, P<C

0. 05). Conclusion

activities of antioxidatant.

TLR can ameliorate podocyte injury probably through depleting free radical production and increasing
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Tab 1 Comparison of kidney mass/body mass, plasma glucose and 24 h urinary protein in each group
(x+s)
G Kidney mass/body mass Plasma glucose 24 h urinary protein
rroup " (g kg™ cg/(mmol « L™1) m/mg
CON 8 2.940.7 5.74+0.5 20.144.5
DM 12 4,940,477 28.81+5.6" " 116+25.9**
DM-+TLR 12 4.1£0. 4" " L4 26.96+2.0" " 78.8+11.9* * &4

CON: Control; DM: Diabetic mellitus; TLR: Tongluo recipe. *
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Fig 1 The glomerular ultrastructure of each group
CON:; Control; DM: Diabetic mellitus; TLR: Tongluo recipe. A,
D,G: Nucleolus of podocytes; B, E, H: Mitochondria and dictyo-
some; C,F,I. Glomerular basement membrane. Original magnifica-

tion: X4 800(A); X6 500(D); X8 400(G); X 15 000(B,E,H);
X20 000(C,F,D
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Fig 2 Immunochemistry of glomeruli
A Control(CON) group; B: Diabetic mellitus (DM) group. Arrows
indicate podocytes”’ nucleus stained brown with WT-1 marker ( without

hematoxylin staining). Original magnification: X1 000
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Tab 2 Number and density of podocytes in glomerulis of each group
(x*£s)
Group n mGV(pm® « 1075) PN GV/P(pm?*)
CON 8 1.32+0.1 55510 2 3794191
DM 12 1.50+0.06" " 403426 " 30194571
DM +TLR 12 1.4740. 4744 5154194 2 863125440

CON.: Control; DM: Diabetic mellitus; TLR: Tongluo recipe; mGV: Mean glomerular volume; PN: Podocyte number per glomerulus;

GV/P: Glomerular volume per podocyte.
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Fig 3 Nephrin expression in glomerulis
in each group after 12 weeks
CON: Control; DM: Diabetic mellitus; TLR: Tongluo recipe.
** P<C0.01 vs CON group; &4 P<C0.01 vs DM group. x=*s
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Tab 3 Activities of SOD and GSH-Px and levels of MDA in plasma and renal cortical tissue of each group
(x+s)
Plasma Renal cortical tissue
Group n SOD GSH-Px MDA SOD GSH-Px MDA

zp/(Uesml™H /(U ml™ 1) cg/(pmol « L71) (Uemg 1) (Uemg H mp/(pmol « mg™ 1)

CON 8 187.15411.05 322.11+19. 30 4.8840.75 31.8244.23 47.254+16. 2 2.85%+0.89
DM 12 89.44424,217* 214.33+21.31" " 9.22+1.14"~ 9.12+2.13"~ 19.22+6.29" " 6.21+1.36" "
DM+ TLR 12 143.27419.70* 44 285, 734£33.38* 44 6.2540. 9644 22.0843.66*4A4  35,30£4.56*24 4,8640.97*4

CON: Control;

londialdehyde. * P<C0.05,* * P<C0.01 vs CON group; & P<C0.05,
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