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Abstract
Diabetes mellitus is a multifactorial disease. Particularly, diabetic nephropathy is a serious complication for diabetic patients, yet the precise mechanisms that underline the initial stage of diabetic renal inflammation remain unknown. However, oxidative stress induced by hyperglycemia in diabetes is implicated in diabetic renal disease. We hypothesized that dietary supplementation of antioxidants either VCE (0.5% VC + 0.5% VE) or Comb (0.5% VC + 0.5% VE + 2.5% N-acetylcysteine) improves acute diabetic renal inflammation through modulation of blood glucose levels and antioxidant and anti-inflammatory responses. Experimental animals (5.5 weeks old female ICR) used were treated with alloxan (180 mg/kg) once. When fasting blood glucose levels were higher than 250 mg/dL, mice were divided into 3 groups fed different levels of antioxidant supplementation, DM (diabetic mice fed AIN 93G purified rodent diet); VCE (diabetic mice fed 0.5% vitamin C and 0.5% vitamin E supplemented diet); Comb (diabetic mice fed 0.5% vitamin C, 0.5% vitamin E and 2.5% N-acetylcysteine supplemented diet), for 10 days and then sacrificed. Body weights were measured once a week and blood glucose levels were monitored twice a week. Lipid peroxidation products, thiobarbituric acid reacting substances were measured in kidney. NF-κB activation was indirectly demonstrated by pIκB-α and expressions of selective inflammatory and oxidative stress markers including antioxidant enzymes were also determined. Dietary antioxidant supplementation improved levels of blood glucose as well as kidney lipid peroxi-dation. Dietary antioxidant supplementation improved NF-κB activation and protein expression of HO-1, but not mRNA expression levels in diabetic mice fed Comb diet. In contrast, the mRNA and protein expression of CuZnSOD was decreased in diabetic mice fed Comb diet. However, antioxidant supplementation did not improve mRNA and protein expressions of IL-1β and MnSOD in diabetic mice. These findings demonstrate that acute diabetic renal inflammation was associated with altered inflammatory and antioxidant responses and suggest that antioxidant cocktail supplementation may have beneficial effects on early stage of diabetic nephropathy through modulation of blood glucose levels and antioxidant enzyme expressions.
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  Dietary antioxidant supplementation reduces blood glucose levels in alloxan induced diabetic mice. Mice were injected with alloxan (180 mg/kg). DM (diabetes mellitus), VCE (0.5% Vit C and 0.5% Vit E), Comb (0.5% Vit C and 0.5% Vit E and 2.5% NAC) Values are means ± SEM. Means for a variable without a common letter differ. p < 0.05.
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  Dietary antioxidant supplementation reduces renal lipid peroxidation in alloxan induced diabetic mice. DM (Diabetes mellitus), VCE (0.5% Vit C and 0.5% Vit E), Comb (0.5% Vit C and 0.5% Vit E and 2.5% NAC) Values are means ± SEM. Means for a variable without a common letter differ. p < 0.05.
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  Effects of antioxidant supplementation on mRNA expression levels of oxidative stress markers in diabetic kidney. DM (diabetes mellitus), VCE (0.5% vit C and 0.5% Vit E), Comb (0.5% vit C and 0.5% vit E and 2.5% NAC) Values are means ± SEM. Means for a variable without a common letter differ. p < 0.05. A: IkB-α (IkappaB-alpha). B: MnSoD (maganase superoxide dismutase). C: CuZnSOD (copper zinc superoxide dismutase).
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  Effects of antioxidant supplementation on protein expression levels of oxidative stress markers and pro-inflammatory cytokines in diabetic kidney. DM (diabetes mellitus), VCE (0.5% vit C and 0.5% Vit E), Comb (0.5% vit C and 0.5% vit E and 2.5% NAC) Values are means ± SEM. Means for a variable without a common letter differ. p < 0.05. A: p-IκB-α (phosphorylated-Ikappaβ-alpha). B: IL-1β (interleukin-1 beta). C: HO-1 (heme oxygenase-1). D: MnSOD (maganase superoxide dismutase). E: CuZnSOD (copper zinc superoxide dismutase).
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  Composition of experimental diets

1) Vitamin C: L-ASCORBIC ACID, > = 99.0%, CRYSTALLINE, Sigma-Aldrich St. Louis, MO., USA
2) Vitamin E: (+/-)-ALPHA-TOCOPHEROL, SYNTHETIC, > = 96%, Sigma-Aldrich, St. Louis, MO., USA
3) NAC: N-ACETYL-L-CYSTEINE, SIGMA GRADE, > = 99%, Sigma-Aldrich, St. Louis, MO., USA
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  Reverse transcriptase PCR primer sequences
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Marker Primer sequence. Product size

185 Forward 5"CGAGGAATICCCAGTAAGIGC 3" 93bp
Reverse CCATCCATICGGTAGTAGCG-3"

Cunsop Forward ~ATGAAAGCGGIGIGCGIGCIG 444p
Reverse -AAICACTCCACAGGCCAAGCG-3'

MnsSOD Forward 5-GACCIGCCTTACGACTATGG-3' 385bp
Reverse 5-GACCTIGCICCTTATIGAAGC-3'

IiB-a Forward 5'- GACGAGGATTACGAGCAGAT -3' 634bp

Reverse

CCIGGTAGGTTACICIGTTG -3'






OEBPS/image/ReficonKoMCI.gif
KoMcl.





OEBPS/images/ArticleImage/0124KJN/kjn-42-673-g001-l.jpg
Blood glucose levels (mg/dL)

600

500

400

300

200

100

—e— DM e
—a— vCE .

—a— Comb

Aloxan

Diet freatment

do d3 ds 48 d1 dis






OEBPS/image/ReficonCrossRef.gif
CROSSREF





OEBPS/images/ArticleImage/0124KJN/kjn-42-673-g002-l.jpg
a
I i
oM vee

(IAU) SUOIDUBDUOD SSVEL





OEBPS/image/ReficonPubmed.gif
PUBMED





OEBPS/images/ArticleImage/0124KJN/kjn-42-673-g003-l.jpg
g 35
8% C=clzzz= zss=kK
3 [ ———]
2 s [—]
S 5 om vee Comb
z
5 s
g
2 os

)

07
3 os [~~=|og== g===]
g [————
2z o0s
S os om vee Comb
=
£ o3

02
5 o

)

om vee Ccomb

g [ -—-=—=c== EE
3 < an Emvas
2 1 b N T —
3 om Ve Comb
£
g os
2
©° W e em







OEBPS/image/ReficonKoreaMed.gif
KOREAMED





OEBPS/image/icon-orcid.jpg





OEBPS/images/ArticleImage/0124KJN/kjn-42-673-i001-l.jpg
Experimental group

Ingrediient DM VCE Comb
g/100g

Casein 20 20 20
Cornstarch 3975 3975 3975
Dexirose 13.20 1320 13.20
Sucrose 10.00 10.00 10.00
Cellulose 500 500 500
Soybean oil 7.00 7.00 7.00
t-Butylhydroquinone 00014 00014 00014
Salt mix 350 350 350
Vitamin mix 1.00 1.00 1.00
L-Cystine 030 0.30 030
Choline bitartrate 025 025 025
Vitamin C" 0 0.5 0.5
Vitamin £ 0 05 0.5

NAC? 0 0 2.5
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