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Effect of Tripterygium glycosides on expression of hypoxia inducible factor-la and
endothelin-1 in kidney of diabetic rats
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Abstract: Objective To observe the effect of Tripterygium glycosides (TG) on the expression of hypoxia-inducible factor-1lo
and endothelin-1 in the kidney of diabetic rats and explore the possible mechanism underlying the protective effect of TG
against diabetic nephropathy. Method Sixty 8-week-old male SD rats were randomly divided into normal control group (n=10)
and streptozotocin-induced diabetes mellitus (DM) model group (n=50). The diabetic model rats were then randomly divided
into DM group, low-dose (8 mg/kg) and high-dose (16 mg/kg) TG treatment groups, and Irbesartan (50 mg/kg) treatment
group. After 8 weeks, the levels of blood glucose (BG), 24-h urine protein (24 h Upro), serum creatinine (Scr) and blood urea
nitrogen (BUN) were measured. The pathological changes in the renal tissues were examined by optical microscopy, and the
mean glomerular area (MGA) and mean glomerular volume (MGV) were measured with pathological image analysis.
Immunohistochemical and Western blotting were used to detect the expression of HIF-1a and ET-1 protein in the renal tissue,
and their mRNA expressions were detected using real-time fluorescence quantitative PCR. Results HIF-la and ET-1
expression increased in the kidney of diabetic rats. Compared with the diabetic model rats, the rats receiving TG and
Irbesartan treatment showed decreased levels of Scr, BUN, 24h Upro, MGA and MGV, improved renal histopathology, and
reduced expression of HIF-1a and ET-1 mRNA and protein in the renal tissue. These changes were more obvious in high-dose
TG treatment group. Correlation analysis showed that the expression of HIF-1a was positively correlated with that of ET-1,
and they were both positively correlated with kidney weight index (KW/BW), 24 h Upro, MGA, and MGV. Conclusion HIF-1a
and ET-1 are overexpressed in the kidney of diabetic rats. TG can improve kidney damage in diabetic rats and delay the
development of diabetic nephropathy by inhibiting the HIF-1a and ET-1 expression.
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Tab.1 Comparison of the biochemical parameters in each group (Mean+SD)

Group Dose(mg/kg) n BG (mmol/L) Scr (umol/L) BUN (mmol/L) 24 h Upro (mg/24 h)
Control - 10 5.23+0.45 54.62+9.23 5.98+0.82 9.37+1.66
DM - 10 27.40£3.37° 99.46+7.67° 12.62+2.83" 76.73+10.27"
T™W 8 10 26.31+3.12° 72.39+7.52" 8.48+1.27™ 42.55+4.86"

16 1 26.01+3.15° 66.26+7.46™ 7.87+1.06 36.13+6.07™
Irbesartan 50 10 27.42+3.07 74.81+7.23" 9.10+1.91" 43.4146.35"

*P<0.05, °P<0.01 »s Control group; ‘P<0.01 »s DM group.

2.2 BB REHLAF T

AR 8 I PR 2 B FE AR [ ek B S g 1 X R
21 (35 P<0.01) , i 45 T4 B AT AR TA o 4
{BATy i T 1E 3 % B 4H (P<0.05 3, P<0.01) . B £HZ HE
Yot L EDNEE SRR EUG HT i , X BB B/ NER &G )
SERE R UL /INERRE K , ' /INERBEJEC NS K 2 IR RE 3 oA I,

K2 BAARSHELH MGAMGV REEHEERLE:

HA A 5 W AU JCARAE AT s Mt PR 4 2R R P A
FHE/NBRIABUE R, R 2 , SR I A kT8
PR AT, FR o/ INEROR IR RAE AN IR , Il WL/ NV
R A A AR s IS 25 A 2 5 DM A HE AR,
P/ INERIAERIY N, 2RI D, IR
N ERERS TAURENCE B, W2 KL,

Tab.2 Kidney weight/body weight, MGA, MGV, HIF-1a and ET-1 protein expression detected by immunohistochemistry

in the renal tissue in each group (Mean=SD)

Group Dose(mg/kg) n KW/BW(g/100 g) MGA(x10°%um?)  MGV(x10°um®)  HIF-1la gray value ET-1 gray value
Control - 10 0.337£0.034 5.447+0.290 5.030+0.406 216.18+8.89 218.47+4.46
DM - 10 0.625+0.101" 8.030+0.638" 9.015+1.066" 190.02+5.80° 183.94+7.19°
™ 8 10 0.543+0.070™ 7.147+0.514™ 7.567+0.820™ 205.41+4.91" 203.40+7.51™
16 11 0.460+0.066™ 6.489+0.416™ 6.543+0.621™ 209.38+5.96™ 211.15+5.67*
Irbesartan 50 10 0.545+0.071" 7.349+0.470™ 7.887+0.748™ 202.54+5.91™ 201.91+7.60™

*P<0.05, °P<0.01 vs Control group; °P<0.05, °P<0.01 »s DM group.
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Fig.1 Renal tissue pathology in each
group (HE staining, original
magnification: x400). A: Control group; B:
DM group; C: Low-dose TG group; D:
High-dose TG group; E: Irbesartan group.
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Fig.4 HIF-1a and ET-1 mRNA expression in the kidney tissue in each group. A: Control group; B:
DM group; C: Low-dose TG group; D: High-dose TG group; E: Irbesartan group. °P<0.01 vs control

group, ‘P<0.01 vs DM group.
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Fig.5 HIF-1a and ET-1 protein expression in the kidney tissue in each group. A: Control group; B: DM

group; C: Low-dose TG group; D: High-dose TG group; E: Irbesartan group. "P<0.01 vs control group;

P<0.01 vs DM group.

3 HIF-10& ET-1%i% 5 24 h Upro,KW/BW.MGA.MGV
LEES E 0

Tab.3 Correlation analysis of HIF-1at and ET-1 expression with
24 h Upro, KW/ BW, MGA, MGV

Index 24 h Upro KW/BW MGA MGV

HIF-1lomRNA r=0.974" r=0.677" r=0.868" r=0.870
ET-ImRNA r=0.966" r=0.667" r=0.872" r=0.871"
HIF-loprotein r=0.929° r=0.631°  r=0.848"  r=0.850"
ET-1 protein r=0.926" r=0.487" r=0.790"  r=0.798"

P<0.05, °P<0.01.
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