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R, {22 AR BI85 A EBENO--Eei XY oW EAEBSESE L 20 ET A,
IAVETW 4 RER BA, EEd, LHEE, B CEmERLNE, s KERLETLE
- L= (B4 E4, 2011, ST, ER (BAERHRE 53 2\ TF Ay d v —HEN
KTOHFEMEEOPICEYTHS 2 2, S OEWMESST. & M8 s LIoEEMEE (i
MERFE R Sde) A IE B AN SN T4 (Babyak et al,, 2000, Greenwaod et al,, 2003,
leppamaki et al., 2004, Bjornebekk et al,, 2005, Larson et al., 2008), £L7T, [Z 24
OEERE] EHEAIAAPRELTHS L EREFAT B0 L 50, He OFAITEIETE L <
EFLTLS, LALENE, FEFHEMETREHMEDORRB T R LY 5 20\,
IHETEEAFER S TB LT, ERAREIE Aol Zh T e, B THka i, B
FEHEMEOHET (SHEREED) 134 KEENET TR, HRER~DORE) A2 B s b EHE
T, R D~ v AFEFRE T T A& BV TR AED T 5, JOREETT AT, w7 2%
FEFLIEE BRIV FAEESELFEHF T 2 ORES P THT L. RBBIOREOHTT -
R LT, HEFREESEREET S A, Skl Pz FodRl g i iz 3
AT NTHEL ), MFEAFICLE2 - AOBEPGA L CEEEEREToRE BN T
B ARBEROBEETEH D,

TR RO T A i Dol T, BETREEA Y A DTSRRI AR, &
HICERICET AMERF S HET 2 2 L AP OHW L (Nishijina et al., 2013}, LAsL.
R AR ERE A EET A S E AN AR AP Ch A, FOA Do XN HER
THI LTI, HETEEETICOER T SEEHEREOE T & FHT 2 - b oERam R
DR L EHIFTE S,
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e IR NFR & T TR EEE BRI ER B T ORI £ A2 S (Yivmiva and Goshen, 2011,
kohmsan and Bhedes, 2013), ®¥-HEEEL-Z Lo, B Mgy T, BEAIERO RS 7
WA MR PETEETS P CRERENSEL L ERMEEN TV A (Yirniva and Goshen,
2011, Kohman and Rhodes, 2013), * 7 THH[20E, BEFFEWAGEICS T 2 WERESET
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ORI LTS BREF A 2 0C, EiR 22020, IRAL B0E10%ITHERF L. KES L TRERHI B BB
FLE, EEELLT, BHARREAEIN v RO RELEFEERSOHEFEOT, B
FEMRE IR ER LI,

FEFTWA L EE IR L, 1 BEROTFMET LT @b, v W REe7 AT
HIPEAE (noEx B¥, IB& 11T, SEME2 10 ) LFILENEE (Cxnolx Af, FEH1:10[L, HE2:
10 ) 124t i, WEREEL. =R, Bito= v ARs—oCEE L, MEEEE, 1
BT TlolEd 4 — Do B R ER A — (ENY—3046, Medissociate Inc) THITT L. 1238
BRERICBE S — Pl BT o LY FHTEEEAMNRICE T S Y CREEE) . 26T b
SRS Ui, 17 EHEE IR T AR Ui, Ak, s o2& F—VRICECEE T
AR, BEiC IS AENEREDREETFSEIZLERES AT AL D
(Stranahan et al., 2006}, WFETITE2T. 14— Y 5 LoEHEE S Li,

noEx MNo Exercise

4 a 12 17 weeks cld

Figurs 1. Timeline of the experiment. noEx mice were housed in standard plastic cages

throuout the experiment. Ex-noEx started voluntary wheel running at 4 weeks of age, then

stopped running at 12 weelks of age.
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4 OETHRTI, 12 BfnoFEEir AR5 0 8il# (21 Bfm IDEGEEE LT
MR LA fh B, #AEMIEH LaEmEiiig~oabsil sh CraZ LB L LT
(Nishijima et al., 2013}, AFFRTHE, AEBITAMELESERLEHEL, LRI T
LRI AR SR T AT H, ER 1BV THRIEL .,

EHEE TR, BENT T v AOELE LY £ AEENK (4°C) 2R L, e
i, BER (A3 ATAFE B 01 M PES) iR LEETUERELE, 27—
AFERE (30%) Tk DRAMMEToE, BERE L. 220 b—A% Ay EiEEiE S (10
am, B3I U—X) H{ERE L7, 1 30— % Niss] #ufs L, Cavalicri 3L hWikEdE
FEOEEF R (Llorensartin et al., 2007, ffid 2 2 U —XOEFEEIFEN., BF
AR FR AR L v REE— 2 —TH 2 K67, BLUMERERRs—I—Th2
Doublecoriin (DCX) &I L, —WdtEId, 09X FET 2 o —ndKi-67 fuf {1:1000,
NCL-Ki67p, Novocastra). ¥ <FFG DCX fufl (1:500, sc-8066, Santa Cruz) %8V, BiEEIRE

(0.5% Triton¥-100, 0.5% B3A, in ©.1 M PBS, PBST-BSA) (=& i, Zikbiflicik, =48
¥ TaG B (1:1000, AP1BZB, Millipore) &I YN 16 Bl (101000, APLS0B,
Millipere) & MV, FE - vAF B GEERREE{T2 728 (Vectastain ARC peroxidasc
ki, ¥ector Lab.). Dab BEiC L D& 58,
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SR Ak Ki-6T BiEMBERIT, ZRuAF LAYt BELE
{LlorensMartin et al., 2007), DCYEHLFRRENL, 4 A =30V 7 b 27 (cellSens, o
T wiiR) &R THREREEGTE G P RICES (160 = 0.1 pm) &#F . TOR & DX
il b nr B E B L, FEMR L, Aods, DOX BRihshE RN LT, ARARIEDS 40,
mOIEEE S TrIEhFEATTEY ] ﬂff‘%%’;; LA XN TS (Ravest et al., 2009}, FFEBT
Huvie= 7 2 otk EES S O E XL 60~80 p mTHh i = &6, DCX 28 il DCY fnia
P A LB BRA,
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G 2 Tk, RIS L = v AJEBICET D SR L USRI b A B BT
BEEREN LT, £R 1 PRSEORFESC L0 AREE Lk, BT T v ADRLE
L0 A AR (A4T) BENLE, BAMSE. BhIKRLESZ AT L~ ETH
BESE L, HHERS AW TERNR L, B (0D b Sy 27— (20 ni Tris-HCT,
ol 8.0, 150 m NaCl, 1% WP4d, 10 % Glycerol, Protease lnhibitor Complete Tablet 1 ##.7
10wml) Fx, KEGHRTIFA AL, Embapt (12,000 rpm, 10457, 4C i HFaE
L.. BCA Protein Assay Kit (Thermo Fisher Scicntific) &L TiSs - r Gl s-FEL
fro VOV LT oAy BEIER L0 g/l 2223 L5 iR Ui, ¥d bAoA -
Ty,
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(F< 0.01),
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Figure 2. Cessation of voluntary wheel running impaired adult hippocampal neurogenesis in
mice. Representative images of Nissl staining (A, seale bar = 200 pm), Ki-67-immunoreactive
cells (C, seale bar = 50 pm), and doublecortin (DCX)-immunareactive cells (E, scale bar =
50pm} are shown. The total volume of the dentate gyrus (DG) did not differ between groups
(B). The total number of Ki-67-ir cells (D} and the number of DCX crossings (F) was
significantly smaller in Ex-nolx mice compared to nolix mice. Data are prescnted as mean =
SEM (noEx, n = 11; Ex-noEx, n= 10). ** P< (.01 vs. noEx mice.
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116 #HELETER (P=0.07) 2R, Shic, #ESESA Ao Thd INF-o BH
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Figure 3. Cessation of voluntary wheel running altered balance between inflammatory and
anti-inflammatory cytolkines expression, Concentrations of TL-6 {A), IL-10 (), IL-174 (),
IFN-y (D), TNF-a (E}, and IL-1B in hippocampal homogenates were shown. Data are
presented as mean £ SEM (noEx, n = 10; Ex-nolix, n = 10}. * P< 0,05, # P< 0.1 vs. noEx mice.
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S, 4 BB iR GEED) # L RElis s n RadgiE Edu T3 (Van dar Borght ot al.,
2009, Clark et al., 2010). LT, EEWENEOE— A7 » 7 THIMRMEIT. H
ENERAR & & EEN THR & U 5 RO i e & < B 4wl e AR i,

BRI~ — A — (DO X, #PRERFAERE (neurogenic aetivityy FFRET A FHLIRE
THhE T LB AT S (ConillardDespres et al., 2005), W[, FFETEC S
T ICK BAEMIREACA RIS F L, ZoERNE, FREIA I RAMEORAIIE T, R
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LA,

AW T, 2089 CHEBICBT AMEREXEE I LINET AT EEEI R HNT, T
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