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Effects of Inhibition of NAD(P)H Oxidase Expression and
Activity in Diabetic Nephropathy
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Abstract: [Objective] To investigate the role of NAD(P)H oxidase in the development of
diabetic nephropathy and the methods for prevention and treatment. [Methods] Streptozo-
tocin-induced diabetic rats were randomly assigned to three groups: diabetic rats, apocynin (0.2
g- kg™' - d ")treatment and angiotensin converting enzyme inhibitor fosinopril treatment group(10
mg - kg~' - d")for 8 weeks. Kidney expression of p22phox mRNA of NAD(P)H oxdiase was evalu—
ated by RT — PCR; Histopathology was used to study the renal pathological changes. Serum creati—
nine level (Scr), 24-hour protein excretion, kidney hypertrophy index and endogenous creatinine
clearance rate (Ccr) were detected. [Results] Compared with normal control rats, kidney
p22phox MRNA expression was significantly increased in diabetic rats (P < 0.05). Apocynin
unaffected on the expression of p22phox mRNA, but fosinopril significantly decreased p22phox
mRNA expression (P < 0.05). Both apocynin and fosinopril were significantly decreased the
gomerular ECM deposition, Scr level, 24-hour protein excretion and kidney hypertrophy index
(P < 0.05), while increased Ccr (P < 0.05) when compared with diabetic rats. Apocynin
and fosinopril treatment did not affect the elevated blood sugar and the blood pressure in our experi—
ments. [ Conclusion] NAD(P) H oxidase subunit p22phox mRNA expression is significantly in—
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creased in the kidneys of diabetic rats and it may involve in the development of diabetic nephropa—
thy. Inhibition of NAD(P)H oxidase expression and activity can improve diabetic nephropathy.
Key words: diabetic nephropathy, NAD(P) H oxidase, NAD(P) H oxidase inhibitor, an-

giotensin converting enzyme inhibitor
[J SUN Yat-sen Univ(Med Sci),2004,25(3): 245 — 248, 263 ]
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Fig.1  The expression of p22phox mRNA at 4 weeks
M: marker; N: normal control; DM: diabeitc group; A: fosinopril
group; P: apocynin group
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Fig.2 The expression of p22phox mRNA at 8 weeks
M: marker; N: normal control; DM: diabetic group; A: fosinopril
group; P: apocynin group

1 p22phox mRNA
Table 1 Kidney p22phox mRNA expression A
Group n 4 weeks 8 weeks
Normal control 5 0.34+0.15 0.31+0.12
Diabetic 5~6 0.96x0.33" 0.69+0.42"
Fosinopril 5~6 0.53+0.30% 0.38+0.24
Apocynin 5~6 0.74+0.36" 0.52+0.10

1): P <0.05, vs normal control; 2): P <0.05, vs diabetic group
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Fig.3  PAS staining of kidney section at 8 weeks ( x 400)
N: normal control ; DM: diabetic group; ACEI: fosinopril group;

Apo: apocynin group
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Fig. 4 The changing of glomerular ECM content at 8 weeks
1: normal control; 2: diabetic group; 3: fosinopril group; 4:
apocynin group; #: vs normal control P < 0.05 ; * . vs diabetic

group P < 0.05
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Table 2 The clinical outcome of all group rats
4 weeks (n=5) 8 weeks( n =6)
N DM DM+ ACEI DM + Apo N(n=5) DM DM +ACEI DM + APo
Body mass (g) 224 +28 17229 Y 202 +14 204202 263 +43 164 +16 " 207 £37 "2 207 £30 V2
Blood sugar (mmol /L) 6.7+1.5 32.0+1.1" 32.2+0.7" 32.8+1.0" 9.8+0.9 29.7+1.0" 30.9z2.2" 28.9+2.8"
Blood pressure (kPa) 15.1+0.6 15.5+0.9 15.2%1.0 14.8+1.6 15.4+1.0 18.2x1.0" 17.3+1.1" 17.5+1.1"
Kidney hypertrophy index (mg/g)  3.1+£1.7  5.4£1.0" 52:0.4" 4.6+0.1"2% 2.7+0.3 6.5£0.6" 55+0.7"  51:0.6"?
24hour protein excretion (mg) 2.9+0.6 586+18.2 53.8+4.6" 39.8+8.9"? 9.5+5.7 110.5+14.8" 84.5+18.5"2 40.7+17.2"2
Ser (umol /L) 49.6+3.6 69.8+6.1" 74.4+10.4" 62.2+7.8" 57.0+7.8 87.3+£14.9" 71.5x16.29 61.7+10.4?
Bun (mmol /L) 6.1+1.1 12.0+3.4 11.8:3.1 9.9+0.3 6.8+1.8 17.1+£3.7" 13.2x1.7"% 11.5+2.8"?
Cer(mL/min) 0.5+0.2 2.7:0.4" 26+1.0" 2.8+0.8" 0.4£0.3 2.3+1.2"  3.9£1.5"%  45+1.3"%
N: normal control; DM: diabetic group; ACEI: fosinopril;  Apo: apoeynin; (1): P <0.05, vs normal control; 2): P < 0.05, vs diabetic

group Scr: serum; Bum: blood urea nitrogen; Ccr: creatinine clearance rate
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