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OLETF(Otsuka  Long-Evans  Tokushima  Fatty, Otsuka
Pharmaceutical, Tokushima, Japan) =% # 36789} v G o
Zel LETO(Long-Evans Tokushima Fatty, Otsuka
Pharmaceutical, Tokushima, Japan) <% # 9vlg]E& o] &3} t}.
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EUH=E AF3FLl Image analyzerg o]&dto] ALTAe] HA S =
4% o HFEHE o] &38le] Weibel®t Gomeze] W0 <]}
of ZF o AbFAl 84S Tl AL E A=kt

Glomerular volume (Vi) = Area'” x 1.38/1.01

(1.38: shape coefficient, 1.01: size distribution coefficient)

2}, 50F 24A)17F Aol A 8-hydroxy-2'-deoxyguanosine(8-

OHdG) & malondialdehyde (MDA)¢] =3

(1) 8-hydroxy-2'-deoxyguanosine (8-OHdG)

505 24417t AR nAY FEHE ol&sto AAST JtE
2] A (Sep-Pak® Catridges, Waters Inc, Milford, MA, USA)o| 5ml9]
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a, 32 2 e A F 7umFAE AE te 6.09)
10mm/L citrated buffer® %3 % FFT=Z AL 0.05%
H,0,-methanol< 15%3F A E]d & 12k gAQl monoclonal anti-
VEGF antibody (Santa Cruz Biotechnology Inc., SC, USA)E 4=
oA 1:10008.2 3|Aste]  H7FskQlthk. Rat ABC  staining
system(Santa Cruz Biotechnology Inc., SC, USA)o| A=
biotinylated secondary antibodyES #H7}3 F avidin and

biotinylated horseradish peroxidase(ABC reagents)S # 7}3}91t}.
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A== SPSS 12.0& AF&3te] oneway ANOVA, Tukey
test(multiple comparison)®2] 0.2 EA&9 om pzko] 0,05 m gk
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Im. a3

7} Az W)

1559+ DM, NAC, Quercetin, ApocyninitE°] LETOZol H] 3}
olatAl Aol F7kE el e, 355oA 5052 31 qsHHA
ol g9 AFol Thde EHFS HAUTE 184, N-acteyleysteine
= T FHolA edle te HAEe v FoldA ATl St

£ HHTable 1).

Table 1. Changes of body weight in 5 groups (g)

15wk 25wk 35wk 50wk
LETO 367+12  451+18 518+15 553+25
DM 461+24 589+30 66374 577+115
NAC 474437 610+49  665+47 709+54
Quercetin 467+36 608+34 662457 636261
Apocynin 452+35 580+59  640+79 630+98

The values are mean + S Dp<0.01 compared with LETO
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LETO el H]3] DMl 5077 do] on|de AolE HoF
Ao, Quercetin 2 ApocyninwolA 39 F7F Fo] A4l
oy BAIAR ou|E HolA = Ut whH NACT oA+ DM

of nlal do]l ou|AA AAFATHTable 2).

Table 2. Changes of blood glucose in 5 groups (kg/d

15wk 25wk 35wk 50wk
LETO 97.245.1 96.4+11.3 101.7+8.0 99.245.4
DM 96.3+12.9 148.6+32.8 231.0+£140.6 297.0+168 4
NAC 101.9+17.4 146.0+£29.8 149.3£15.0 149.9+15.1

Quercetin ~ 108.0+15.3 153.7+20.1 179.8+92.4 171.0+124.53

Apocynin 102.6£7.9 146.3+57.3 191.0+90.1 178.1+57 3

Data express mean = SD

": p<0.05 compared with LET(, p<0.05 compared with DM
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15, 25, 3550l  Z+ T2 24A17F AW whaleko] ZpolE glolon)
50F0 A4 24A17F AW @S Apocyni

ofHAl A= o AT (Table 3).

Table 3. Changes of 24-hour urine protein in 5 gagong/mgCr)

15wk 25wk 35wk 50wk
LETO 0.19+0.08 0.10+0.03 0.12+0.08 0.07+0.C6
DM 0.26+0.13 0.37+0.28 0.57+0.40 3.15+4.3)
NAC 0.24+0.06  0.31+0.19  0.28+0.10 0.87+0.E0
Quercetin 0.25+0.09 0.32+0.16  0.39+0.14  1.00%0.79
Apocynin 0.26+0.10  0.40+0.24 0.66%0.86 0.67+0.48

" p<0.05 compared with DM
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DM oA & wru dAg AbFAl dst 9 AlAlew v 57 Sz
31 NACH Apocyninol A= o]glsk Wgrt Aok (Figure 1). DM}
LETO ol A A4l &4 ¢ 723k Apol& HolA = F%om Quercetin
w, Apocynini, NAC*o] DM & LETO el B]&] f2lgh T7HE mojF9)

H(Figure 2).

Figure 1. Hematoxylin and eosin staining of glontiéru5 groups. (a) LETO,

(b) DM, (c) NAC, (d) Quercetin, (e) Apocynin.
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Figure 2. Comparison of glomerular volume in 5 gt p<0.01.
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3. 50F A &A% 2447 AW 8-hydroxy-2'-deoxyguanosine

(8-OHdG) & malodialdehyde(MDA)

DMl H]&ll NAC, Quercetin, ApocyniniolA] EAA o7 2]n]

AA 8-OHdGS MDAZF #a = A th(Figure 3, 4).

++

*

14 r T zeg .

7.07 749 7.488

8-OHdAGlMmaolCr)
o
=]
[es)

LETO kA MAC Gluercetin Apocynin

Figure 3. Twenty four hours urinary 8-OHdG at 50k in 5 groups.”:

p<0.05,”: p<0.01.
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4. NzAHq VEGF A x#3s HA}

g2 A5e GA2 §

Oft

b A AbrAle] VEGE 2@ LETOW

¢

of Hl&l DM NACTolA F7ksol  Sllar DMzl  H] 3

Quercetini™ ¥} Apocyninitol 4] VEGF ¥@do] 7Aool Atk

2 5, 6).

(e)
Figure 5. Immunohistochemical staining of VEGF ilorgerular area. (a)

LETO, (b) DM, (c) NAC, (d) Quercetin, (e) Apocynin.
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o e AE &3 #AEE  NF-kB, TGF-B,
VEGF(vascular endothelial growth factor) 5& Z43sta 4 A
Aol FxE WHIANT, A9 reactive oxygen species(ROS)
o FHL AP U EAs= Akslasql NADPH  oxidase,
superoxide dismutase, catalase, glutathione peroxidase(GPx),

thioredoxin @ peroxiredoxin®] 93] A m!" &isA 2@ A3}

aan JdAA G Ao AA ek AFTE FHE s
o] FolxaL Q). B Ao A 7= N-acetylcysteine, quercetin
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acetylcysteineo] FEHo2 ndgd 2 A&d AP, #ad <
¥ BH5 S TAAZA F AdS5S 71E39 e, Takatori, Kaneto

SOe G wE AEel % nEste] o] WS Be 5

ATE HAFATH B Tepels 'S ZFARZ Qg 2175 A&

Al N-acetylcysteine OLETFoAl oJu|dA d9S FE7 &
o] & HlAA BEHAYG AFo T w3 HolA gt 2

£ AsHAE gdod @99 AT 2o AudAE Holu
Aol (y?=-0.438) d3o] 2EHHUA AF FALE TN Aoz

AZhAck G DMZe] Hs] AR Aol E HolAE WO

flo
N
K

Quercetine 7+# 3t flavonoids® lipid peroxidation< ZFAA]7]
nitric oxide synthetase® WdE& 9A|sHH, NF-kB (nuclear
transcription factor-kB)¢] DNA 23 8L dojmyrH?,
Anjaneyulu 5 quercetin®] YxHA 25 9 AW ZS T4

Atha BashR et B T4 8-0HdG @ MDA®] 4% 1

Fou oqugls €99 =

e
=
kr
10
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Y
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31‘4
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I
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22



a7t ¢l7] WEos Agany
Apocynine NADPH oxidase? p47phox& AEHo = AYs=

AL vo} Astie] FYS Asste] NOB AHety, AahH

92325 W od Fo| A apocyning FoEHA wulnE ZAA Ao

o] AL Gt FASA AaEdz il ddo] o

2 AFolA SAHS AFA] 84S LETOT 2 DMl H]s] NAC,
Quercetin, ApocyninolA S7t5o] QU= 23|28 DMwol A
ARTA §F o] Tadk olfre Yol & A EHo] ALTA| A3
2 Al e AF3rE Ao vEive ddo R AtRdT
VEGF= AHA daF3dS FolH d379 54 =
tissue factor?] A4S sl T AFolA Tl Fad
Ag dte oz deix ded VEGFY 2do] whimo] ¢l
olg} d}7lollE o} =go] ot AAE FuwA AT %

7114 VEGFe] ®go]l F7hH o] glom VEGE FAE o] &3t
el HdS AAAD F At A7 An: AT A

T 256-377% 9 OLETFHIA VEGF® S77F 27 BxmAd
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V. 28

o Ao FAskAQl N-acetyleysteine, quercetin 2
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Abstract

Effects of N-acetylcysteine, Quercetin and Apocynin

on diabetic nephropathy

Soo Min Nam

Department of Medicine

The Graduate School, Yonsei University

(Directed by Professor Choon Hee Chung)

Oxidative stress plays a role in the developmentliabetic nephropathy.
The object of this study was to assess whetherdtigysteine, quercetin and
apocynin have protective roles in diabetic nephitopan OLETF rats. Five
groups of rats were used: LETO as non-diabeticrotstDM group as non-
treated OLETF rats, NAC group as N-acetylcysteipated OLETF rats,
Quercetin group as quercetin-treated OLETF ratspcgpin group as
apocynin-treated OLETF rats. At the 15, 25, 35h5@8eek, we measured
their body weight and blood glucose level and obdd 24 hour urine protein
level. Also, we measured 50th week 24 hour urin@nydroxy-2'-

deoxyguanosine (8-OHdG) & Malodialdehyde (MDA) lev®n the 50th
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week, we extracted kidneys of all the rats to asdeg histopathologic
findings, and to measure the glomerular volumejcaptdensities of the
VEGF expression.

NAC could prevent weight loss, and decreased sglunose level. Twenty
four hour urinary protein level was decreased irm@min group. Apocynin
and NAC could prevent progression of glomerulosder and tubular
thickening. NAC, quercetin and apocynin could redtize concentration of
24 hour urinary 8-OHdG and MDA. Quercetin and apdtydecreased
optical density of glomerulus in immunohistocherhistin significantly. In
conclusion, NAC, quercetin and apocynin could daseeoxidative stress.
NAC could improve glycemic control, and apocynin ultb prevent
progression of diabetic nephropathy. We suggestyapo can play roles

through antioxidative and VEGF inhibitory effect.

Keywords: Diabetes mellitus, diabetic nephropathy, VEGF, Mtglcysteine,

quercetin, apocynin, OLETF
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