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Protective effect of Tongluo recipe on diabetic nephropathy and its mechanism

LIU Yan,ZOU Jun-jie, L1 Wen-tong, LI Xiang, XIA Pei-jin, SUN Liang-liang, ZHANG Chun-yang, LIU Zhi-min* (Department
of Endocrinology, Changzheng Hospital, Second Military Medical University, Shanghai 200003, China)

[ABSTRACT] Objective: To study the protective effect of Tongluo recipe on renal function of rats with diabetic nephropathy and its
influence on the oxidative stress and antioxidative system in renal cortex. Methods: Diabetes mellitus was induced in male SD rats by
intraperitoneal injection of streptozotocin (55 mg/kg). Rats with a blood glucose level =16. 7 mmol/L after 3 days were taken as
diabetic rats. Twenty-one diabetic rats were evenly randomized into 3 groups, namely, untreated diabetic control (DM group) , Tongluo

1

recipe gavaged (1 g+ kg ' « d 'for 12 weeks, TLR group) ,and melatonin gavaged (5 mg * kg™' « d™! for 12 weeks, MEL group)
groups; normal rats were taken as normal control(NC group). The treatments were started 3 days after streptozotocin injection and
continued for 12 weeks. Kidney cortex was collected under anesthesia for electron microscopic observation; the kidney homogenates were
prepared to determine the renal anti-oxidant enzyme (SOD, GSH-Px) activities and lipid proxide (MDA) levels by chromatometry.
Results; Compared with NC group, rats in DM group had a higher 24 hour-urinary protein excretion (P<Z0. 01), while those in TLR
group and MEL group were significantly lower than that of DM group (P<C0. 01). Electron microscopic results showed that the
mesangial cells and endothelial cells in DM group were swollen and had fusion/disappearance of podocytic process, increased mesenteric
matrix, uneven basal membrane, and increased mitochondria with morphological disorders; while the above changes were improved in
TLR and MEL group. GSH-Px and SOD activities were lower and MDA levels were higher in renal cortex of DM group than those of
NC(P<C0. 05) ; treatment with Tongluo recipe and melatonin slightly increased SOD and GSH-Px activities and decreased MDA levels,
with the level in MEL group significantly lower than that of DM group (P<C0. 05). Conclusion: Tongluo recipe can protect the renal
function of diabetic rats by lowering urinary protein excretion and improving the structure of glomerular basement membrane, but it can
only slightly decrease MDA level in the renal cortex, showing an unclear anti-oxidative effect.
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Tab 1 Characteristics of SD rats
n=T7.x=%s)

Groups Body weight(m/g) Glucose . T 1 TG . LDL 1 HDL .
(cp/mmol « L™1) (cp/mmol « L™1) (cp/mmol » L™ (cp/mmol « L™1) (cp/mmol « L™1)

CN 398.8435.6* 6.4+0.8 0.1740.03 1.46+0.22 0.3840.08 0.99 +0.09

DM 242. 6443, 644 32.0%+6. 204 0.5340. 4844 1.59+0. 39 0.3940. 14 0.93 4+0.23

TLR 267.3425. 044 30.7£3. 644 0.5740. 4244 1.4140. 38 0.35+0.07 0.83240. 31

MEL 293.0+42, 3744 28,244,948 0.3140.13 1.7140. 34 0.32+0.07 1.05 +0.24

* P<C0. 05 vs DM group; #4 P<C0.01 vs CN group; CN:Normal control; DM: Diabetic control; TLR:Tongluo recipe gavaged; MEL: Me-

latonin gavaged; TC: Total cholesterol; TG: Triglyceride cholesterol; LDL: Low-density lipoprotein; HDL: High density lipoprotein

2.2 WHEHEBAFKE DMAKK 24 /Nt
A HEM R T G, S T CN 41 (P<<0. 01),
CHAM 45y 2 M AR PR AL PR S AR P HE I B R A
EBERT DM 4 (P<<0.01), 5 CN 4 2 7 L% it
R, A SR R BN LEF K P B G iR R
(£2),

BL.ERASFE X (P<0.01);4 TLR & MEL
b B R R R /AR B I R, 5 DM 4L AT
hEREHSEIE L (P<0.01,% 3),
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Tab 3 Changes in renal weight/body weight ratio

(n=7,7r%s)
X2 ZEAXRBESHHEER Grou Left renal Renal mass/
P mass(m/g) body mass (wp/mg g ')
Tab 2 Difference in renal function of rats in all groups
tierence m renat functt rats n all group CN 1.3640.05 3.4540.37"
(n=T7,7%5) DM 1.49-+0. 32 6.15£0. 8040
24 hours urine Serum creatinine TLR 1.37+0.11 5.15+0.16* *£4
Group . - i
protein(mg = d™1) (en/pmol + L™ MEL 1.2940. 14 4.460.66" A0
CN 6.66+2.14 * 41.42£5.77 “* P<0.01 vs DM group; 24 P<70. 01 vs CN group
DM 13.71+£3.54 47,7144, 46
TLR 6.794+1.19 ** 44,5749.88
MEL 5.0641.08 ** 46.57+7.97 FLEE T AT DL DM 41K BB /N BR 2R 5 41 PN 2

** P<C0.01 vs DM group
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Fig 1 Transmission electron micrographs of kidney of rats in 4 groups(X10 000)

A :Control group;B:Melatonine treated diabetic rats; C: Tongluo recipe treated diabetic rats; D:Diabetic rats
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Hrh MEL 44 MDA & & FREE ., B EXT DM
H(P<C0.05), SHEIRIKHEAIH GSH-Px,SOD /K
PR CNAYRBETR. ZFARiT¥E L (P<
0.05) , &M% )7 2 AR R A E GSH-Px,SOD /K
SR A TR H5 DM 4 2 5 ST E R X (P>
0.05,% 4),

* 4 HHBEEEN MDA,GSH-Px & SOD K F
Tab 4 Changes of oxyradical and antioxygen enzyme

levels in rat renal cortex in 4 groups

(n="7,x%s)
Group ‘ MDA » (/jSH*Pxﬁ1 ) SOD .
(ep/nmol » mI™1)  Qp/U - ml™) Ap/U+ml™H)
DM 3.26+0.93 84,0+ 14,04 88.7+13.14
TLR 2.67+0.50 85.14+11.14 105. 1424, 34
MEL 2.4340.80" 89.0+27.14 99.2419. 84
CN 2.03+0.81" 121.5+35. 4 146.0+42.1

* P<<0. 05 vs DM group; £ P<C0. 05 vs CN group; MDA : Malon-
dialdehyde; GSH-Px: Glutathione peroxidase; SOD; Superoxide dis-

mutase
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