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The purpose of this study was to investigate the biological effect of obesity-induced oxidative
damage on neurogenesis and early protein expression. Obesity was induced I thirty 4-week old
male Sprague-Dawley rats through a high fat diet for 15 weeks. After one week of environmental
adaptation, the rats were divided into 2 groups: high fat diet sedentary group (HDS, n=15) and
high fat diet training group (HDT, n=15). Exercise training was performed 5 times a week for 8
weeks, with mild-intensity treadmill running for weeks 1-4 and moderate-intensity treadmill run-
ning for weeks 5-8. After the 8 week training period, we analyzed lipid profiles, serum 8-hydrox-
yguanosine (8-OHdG), liver tissue malondialdehyde (MDA) related to oxidative damage factors,
nerve growth factor (NGF), brain derived neurotrophic factor (BDNF), c-fos, c-jun, and ex-
tracellular signal regulated kinase (Erk) in the hippocampus. The results of this study are as
follows. There were differences between HDS and HDT in triglyceride (TG) and total cholesterol
(TC) (7<0.05). In high density lipoprotein (HDL-c), the HDT was higher than HDS after treadmill
training (p<0.05). In 8-OHdG, the HDT was lower than HDS after treadmill training (p<0.05).
Genetic expressions of c-jun, BDNF and MDA in the HDT were higher than in the HDS after
treadmill training in hippocampus (p<0.05). Therefore, we conclude that 8 weeks of treadmill
training can improve imbalanced lipid profiles, reduce oxidative damage, and activate neuro-

genesis in obese rats.
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Lipid profiles

TC, TG, ¥ HDL-C &#-& a4y 93 A& kit (42
AM201-K, AM202-K, AM1575-K, AM203-K, Asan Co.,
Korea)Z =433tk €4 0002 mlol £484 03 mlS I
7bate] algbatal, 37°C zol A 583t vEEAIA A7 5
blankE djZ2 3te] #3333 =7 (UVmini-1240, Shimadzu
Co., Japan)Z FF=E 3Gk

8-hydroxy-2’-deoxyguanosine (8-OHdG)

2812 DNA &4 A% = o5+ 8-OHAG= DNA
damage ELISA kit (Assay Designs, USA)Z =733} t}.
Sample diluentell A 8-OHAG standard 9} samples 43S o
+, 8-OHdG immunoassay plate$] 7+ welldl| standard$}
sampleS 50 plE 713921, 7k well] anti-8-OHAGE
50 pl A7FeFATh 2 3 1A 7F QL0 A incubated}l, wash
buffer 300 plZ 6 Aol o, ZF wellell anti-Mouse IgG:
HRP cohjugateE 100 ul H7}8FHch 1 & thA] 1A7F F2t
A-2-0) A incubate 3+ %, Z wellol] TMB substrate 100 ulS
A7kttt oA AL A 158 52 incubate 3 &, 450 nm
FAEE T3l SAs

Western blot

JAA759 F8 @97 27] #d d Ao dgo] 717
TE2 %] Hippocampus (c-fos, c5jun, Erk, BDNF, NGF)9} 4
342 2EYAS 2-EHE liver (MDA)Q| proteing £2]3}7]
#34 radioimmunoprecipitation assay (RIPA) buffer [50
mM Tris-HCl, pH 8.0, with 150 mM sodium chloride, 1.0%
Igepal CA-630 (NP-40), 0.5% sodium deoxycholate, 0.1 % so-
dium dodecyl sulfate, Protease Inhibitor Cocktail and
Phosphatase Inhibitor Cocktails] 200 ul& i homogenazer
2 2245 w48} ¢ o, 3087t ice incubationdtd] hippo-
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campusE 341713, 13,000 rpm, 3023 4Tl A P4l &
ste] AZATHS RS e-tubed] 713 A 317] A 71A]
70°Co] Beag et Western blot 28< X437 A BCA™
protein assay kit (PIERCE, IL)Z ©9¥ids AFs th&
SDS-polyacrylamide gel electrophoresis (SDS-PAGE)]l 21
3te] A7)9% S 313 100 VOl A membraneo] %71 ¥ 5 %
SKIM MILKZ blocking3}#t}. 12} antibody NGF (sc-548) %}
BDNF (sc-546), b-actin (sc-1616) (Santa Cruz biotechnology,
Santa, CA, USA), Erk (AF 1576), c-fos, c-jun (R&D system,
Minneapolis, MN, USA), MDAE 4C A overnight ¥H-&-3}
HomH, 22 antibody S -2l A 1A17F ¥H-3-3 7 ECL sol-
ution (Amersham Pharmacia Biotech, Piscataway, NJ)°o.&
A3k H LAS-30000.2 whid IdS 3hels gl

+ SPSS Windows Ver 14.0 57|
packageE ©|&3to, BE SR 35| tiel Py £F AA
£ AEIATh A 7He EFoldo] wE AR bt
Aol %S 98 o] dEAF £4(two-way ANOVA)S ©]4-3}
™, Al7] ZF &po] 7} 9l Al thSEE ttestE AAISHAL
Z B ttests AA8H A 24

=
T2 ttests AAAOH, e FAH F9 FF

Table 1914 A% & HDT #olM Ed=Y 38 3§93}
Al Fastden, 3 1§F7E 2o) 7t YERTH(p<0.05).
Table 29} Zo] 378t axE Yol 7] 93 MWM la-
tency WS o] &3 A3 F OF BT Al vl 3g Al
oot Al AlZE S5 TH(p<0.05). =3 39A 215719 Hl

i

Table 1. Changes of 8 weeks on body weight after treadmill training pre and post

Variabl G Pre Post F-values in two-way ANOVA
ariable roup (MSD) (MSD) Group Period
i HDS (n=15 610.16+13.43 613.41+20.29
Weight (n=15) L, 10.003 5.490
(8) HDT (n=15) 608.6615.55 533.33+14.03"
HDS: High fat diet sedentary, HDT: High fat diet and training
* p0.05 significantly difference from pre
#: p<0.05 significantly difference between groups
Table 2. Water maze time
Variable Group Day 1 Day 2 Day 3
Water maze time HDS (n=15) 43.80+4.42 30.95+3.11 29.55+2.54
(sec) HDT (n=15) 41.92+3.37 33.29+3.95 21.75+3.85"

* p<0.05 significantly difference from day 1
#: p<0.05 significantly difference between groups
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Table 3. Change of 8 weeks on glucose and lipid profiles after treadmill training pre and post

Variable Group Pre Post F-values in two-way ANOVA
(M+SD) (M+SD) Group Period
TG HDS (n=15) 141.37+15.25 175.42+21.49
(mg/dl) HDT (n=15) 131.42+7.39 145.75+15.34" 1.0u 9.010
TC HDS (n=15) 145.3248.29 217.97+32.88'
(mg/dl) HDT (n=15) 148.61+7.46 168.06+15.29 * 11.294 23.336
HDL-c HDS (n=15) 67.91+13.66 72.61+8.88
(mg/dl) HDT (n=15) 67.02+10.19 75.9547.29 215 6.654

TG: Triglyceride, TC: Total Cholesterol, HDL-c: High density lipoprotein cholesterol

* p<0.05 significantly difference from pre
#: p0.05 significantly difference between groups

wellAl HDT7} HDSEH #oJatAl Azte AT
(7<0.05).

Table 3914 A QA &) 4 ZAHDST A TGS
TC EF 8F Aol Hg| FolA fofstA F7hstAen
(p<0.05), post A1 9] 1&F7F vl —‘E HDS<ol| H]3] HDT+o]
TS SA JEPSTh(p<0.05). 28] HDLc& 1§ 7t
g zpo] 7k YEhA] °—‘3lxllﬂ, HDT oA 857He] EF =
2 ¥ Ao ve] FE F FoAF S7F e TH(p<0.05).

AFglA DNA &4 Hﬂ A %91 8-OHdGE Fig. 13 Zo] HDS
wm 8F HF frof gk Aol 7k Vbt A wH(p<0.05), HDTw&

Tt EEd 4 IS Ao|7t gtk Eg FH &
HDToﬂ Hlel HDS o] EA4 Uetstth

Fig. 3% #o] oHu}oﬂH c-fos, Erk 12131 NGF= 857+
EfcY Fd ¥ o3 2ol = UrEMZ] &gkt &t
ATt cjun?} BDNF+ %‘— te] EF=d £ & HDTH o
HDSwH Tt £ 8HA =& 2102 UEFSTHp<0.05). ¥7F of
Uz}, Fig. 29} o] 7tel A MDA« 853t Ed=d Fd
¥ HDTwo] HDST Rt o stAl @A Webioh(p<0.05).

fﬁ

i oo

Epre
8 Opost

HDS HDT

Fig. 1. Change of serum 8-OHdG after treadmill training. *
<0.05 significantly difference from pre, #: p<0.05
significantly difference between groups

HDS HDT

MDA w
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Fig. 2. MDA protein expression in liver.
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Fig. 3. Neurotrophins and IEG protein expression in

hippocampus.
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o2 BuHEY T2 B AFoA EF=E 52 vl
A AW Ao] F= vg 719 248 BONFE Z7HIA FE
20 2 Yehytth 3, BDNF downstream$! MAPK cas-

cadess Erke ¥ 9] g3 7|9, 21811 synaptic plasticity 2}
2o 7% 2SS 933 [33], 3719 F 2.3 cascade?] ex-
tracellular signal-regulated kinase (Erk), c-Jun NH2-terminal
kinase (JNK) 18] p38 MAPK (p38)2 &7 5 3UTH28].
53} 9aE HPITE B, Chae SIS 6509 EFE
2 Fdo| Erke] ¥dS F7} A7tk 349921, lemitsu 5
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