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Effects of Tongluo recipe on renal expression of Ang [[, VEGF, and ERK1/2 in rat models of type 1 diabetes mellitus

TANG Wen-jia, ZOU Jun-jie, SHI Yong-quan, XING Yu-wei, LIU Zhi-min"
Department of Endocrinology, Changzheng Hospital, Second Military Medical University, Shanghai 200003, China

[Abstract] Objective To observe the effects of Tongluo recipe on extracellular signal-regulated protein kinase (ERK1/2)
pathway in the kidneys of streptozotocin-induced rat models of type 1 diabetes mellitus, and to explore the renoprotective
mechanism of Tongluo recipe. Methods Adult male Sprague-Dawley rats were randomly divided into 2 groups: control group
(A, n=10) and experimental group. Rats in the experimental group were induced by intraperitoneal injection of streptozotocin
(60 mg/kg body mass), and were randomly subdivided into group B (diabetic control, n=10), group C (diabetic rats treated
with low dose of Tongluo recipe,0.5 g/[kg « d], n=10), group D (diabetic rats treated with medium dose of Tongluo recipe,
1.0 g/[kg + dJ, n=10), group E (diabetic rats treated with high dose of Tongluo recipe,2.0 g/[kg « d], n=10) and group F
(diabetic rats treated with losartan, 30 mg/[kg * d].n=10). At the end of the 12" week rats were sacrificed, and the serum
glucose, triacylglycerol(TG), total cholesterol (Chol), serum creatinine(Scr), urea nitrogen(BUN) in blood, 24-hour urine
protein(Upro24), microalbuminuria (MAU), and creatinine in urine (UCR) were examined. The kidney mass/body mass
(KM/BM) and creatinine clearance rate (Ccr) were calculated. The left kidneys were collected, weighed and subjected to H-E
staining and PAS staining to observe the pathological changes; serum and renal tissue angiotensin [[ (Ang [[ ) levels were
determined by ELISA; the expression of phosphorylated ERK1/2 (p-ERK1/2) was detected by immunohistochemical staining
and vascular endothelial growth factor ( VEGF ) protein expression was determined by Western blotting analysis.
Results Compared with group B, group D had a slighter mesangial proliferation under light microscope. Besides, rats in group
D had significantly decreased Ccry, BUN, MAU, and Upro24 in the serum, and decreased Ang [ in the serum and renal tissue,
and decreased KM/BM, VEGF and p-ERK1/2 levels in renal tissue compared with rats in group B(P<C0. 05). The medium
dose of Tongluo recipe and losartan showed similar effects in improving the renal function and inhibiting Ang [[ » VEGF, and

p-ERK1/2 expression of diabetic rats. Conclusion The renoprotective effect of Tongluo recipe may be related to inhibition of
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ERK1/2 cascade pathway by decreasing the expression of Ang [ and VEGF.
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vascular endothelial growth factor
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Tab 1 Results of body mass and kidney
mass/body mass(KM/BM) in each group
(n=10, T=+s)
Group Body mass m/g KM/BM(%)
A 616.104-88. 68 0.3140.03
B 278.10+75.95" 0.76+0.09"
C 305.704+46.55" 0.71+0.10"
D 364.20+52, 404 0.624+0.08*4
E 333.10+51. 44" 0.6640.07"4
F 326.404+65.71" 0.6740.08"4

A: Control group; B: Diabetic control group; C. Diabetic rats
treated with low dose of Tongluo recipe, 0.5 g« kg ! « d'; D:
Diabetic rats treated with medium dose of Tongluo recipe, 1.0 g *
kg~ ! « d'; E: Diabetic rats treated with high dose of Tongluo reci-

pe, 2.0 g » kg7! « d7'; F: Diabetic rats treated with losartan, 30

mg+ kg™ !« d . *P<{0.05 vs group A; £P<C0.05 vs group B

2.3 BHEKAGHweTAL R GE 2RV IR
5 AR K Bl BUN, Cer, Upro24 .\ MAU %5 1E % 44 (A
2H) T (P<<0. 05) R 25 1A 97 41 BUN, Cer,MAU
PR IR 4L (B 4D FEAK (P<<0. 05) , (D 41) . i (E
21 71 i3 2% 5 I AV 4 (F 41) Upro24 #ETR
ST 4 T B (P<<0. 05), Ik 7 & 38 4% 7 I 41 (C 41)
Upro24 34167 I/ A2 T G043 X,

®2 BAXRRBHENTL

Tab 2 Changes of renal function in each group

(n=10, x=£s)
Group » BUN . Ccr' . Up;ozli MAU .
cp/(mmol « L™1) (ml * min™1) m/mg o/ (mg+« L™
A 4.72+0. 62 0.000 340.000 1 3.353 7+1.7507 0.64%0.15
B 33.46423.85" 0.027 140.008 3* 50.351 7+11.842 3* 1.9240.40*
C 16.98+3.14* 4 0.008 240.002 2* 4 47.904 6+16.096 0* 1.56+0.42* 2
D 13.40+1.98*4 0.003 0£0.000 9* & 11.758 942,654 4* & 1.22+0.25"4
E 13.00£2.13*4 0.003 140. 000 8*4 15.544 942,197 5*4 1.40+0.28* &
F 12.76+1.00*4 0.001 440.000 6*4 11.018 5+£3.319 3*& 1.3640.40*48

A-F: See Tab 1. BUN: Urea nitrogen; Ccr: Creatinine clearance rate; Upro24: 24-hour urine protein; MAU: Microalbuminuria. * P<C0. 05

vs group A; £ P<C0.05 vs group B
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2.4 BHMKXRAbiE mAE TR SRGE DR
BH 8 PR BRASE 25 2 K BRI (Glw) = BE H I (TG
PR IEH 4 (A 4 THR (P<<0. 05) , 4B i K R
B A e % 8 R AR R R B (HDL-C) IR %% B IR 2R

I IE [ B (LDL-C) ¥ 88 0E % A BEAIR (P<<0. 05) . M
PRI I T 2H KB5S 8 IR VA 7 4 (B 41D ] Glu,
TG.HDL-C.LDL-C 2% E&it# = L., FHKR
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Tab 3 Results of blood glucose and blood fat in each group

(n=10, x=£s, cp/[mmol « L' ])

Group Glu Chol TG HDL-C LDL-C
A 4.2141.00 1.2140.34 0.20+0.07 0.0840.03 0.7140.25
B 24.51+2.68" 1.024£0.60 1.23£0.59" 0.054+0.03" 0.4540.18"
C 23.67+3.70" 1.02+0.27 1.13£0.62" 0.06+0.02" 0.46+0.14"
D 24.20%£0.87" 1.0320.46 1.04=0.58" 0.05+0.02" 0.47+0.11"
E 22.42+2.24" 0.77%£0. 26 1.012£0.60" 0.042£0.02"% 0.4220.09~
F 23.37+3.19° 0.9140. 24 1.10£0.73* 0.0520.02" 0.50+0.17"~

A-F: See Tab 1. Glu: Glucose; Chol: Cholesterol; TG: Triacylglycerol; HDL-C: High-density lipoprotein cholesterol; LDL-C: Low-density

lipoprotein cholesterol. * P<C0. 05 vs group A

2.5 mEFAWMEML T Ang [ AE6tm 4R
(R OFRM . BEIRBAERITH B 4 RC 4 .=
(E 41 71 2 38 28 77 770 40 AV VD 3020 (F 41) 1% Ang
I1 & EBOE R 4 (A 4 T s (P<<0. 05) , 15l i 5l
HKHFADIHWIEHAT & HERF LRI ¥E
X, BRITHBBEARRIT H LT Ang 11 % &= AL
(P<<0.05), k. SR EHINTE Ang | EEBHAD
WHA R . ZR AR E L (P<<0.05), £HR
I IS R B IE L 80 Ang [T & B8 IEH 4T+
1 (P<<0. 05) MR AG &R 97 4 B IE Ang 1T & 234
BB PR AR IR YT 41 R B (P<<0. 05) , | i 5] ik 4
It Ang Il &&= 5&/HAM 2R L8R X,
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Tab 4 Results of Ang [[ in serum and renal tissues

(n=10, x=%s, pp/[ng+ LD

Group Serum Kidney
A 173.14430. 56 827.11+49. 65
B 366.58+51. 16" 1 234.50£100. 56"
C 320.31+29,70*~A 1113.26+83.75+44A
D 192. 90429, 524 935.954+129.06* 4
E 284.84+34,31*4A 991.444+107. 16~
F 225.76+41. 014 920.52470. 944

A-F: See Tab 1. * P<C0. 05 vs group A; £ P<C0. 05 vs group B;

A P<0.05 vs group F
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FHARZ b e 390 £ 1 38 2% J7 700 m LB Sk AR I ADE
JIES R i 50 ek A VB O 45 A4 451 (982D Upro24 \MAU,
FEAR BUN, Cer(P<<0. 05) . 2035 0 R 5 5301 5 DO g
BAW R ERPER, 5SE 2R LS
B, PR 3 2% 7 506 B UE 8 DR B BRSO
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1 HERFEXE G PAS &
Fig 1 PAS staining of kidneys of diabetic rats

A Control group; B: Diabetic control group; C: Diabetic rats treated with low dose of Tongluo recipe, 0.5 g« kg™ ! « d"'; D: Diabetic rats

treated with medium dose of Tongluo recipe, 1.0 g+ kg™ ! « d'; E: Diabetic rats treated with high dose of Tongluo recipe, 2.0 g * kg

-1,

d™'; F: Diabetic rats treated with losartan, 30 mg « kg ! « d"!. Original magnification: X200

2 pe o

BEHA p-ERK1/2 EARIE

Fig 2 Immunohistochemical detection of p-ERK1/2 expression in renal tissues(SABC staining)
A-F: See Fig 1. Original magnification: X 200

®5 BALKYH p-ERKL/2 EARIE
Tab 5 Expression of p-ERK1/2 in renal tissues
(n=6, x*s)

Group Immune index of p-ERK1/2
A 24.684+3.93

B 311.9077.05"
C 219.55£99. 96"
D 151.704+66. 55"~
E 177.40475.06*
F 184.48479. 26

A-F: See Tab 1. * P<C0.05 vs group A; £ P<C0.05 vs group B

VEGF —

A B C D E F
oo

B3 ZEERIMGESHENEHRAS VEGF Rk
Fig 3 Expression of VEGF in renal tissues as detected
by Western blotting analysis
A-F: See Fig 1
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p-ERKA A 69 % em  fmy IUWH 24 PR s B B 5 9 1
BEHUR R L RSS2 50 UE S B LA L, Ang T
FECE A LU MAPK 85 2 1k 54 5 | I8 98 16 1 FH s
55, P8 S T B R Ak SR TR 3Rk L g IR B /R R
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