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Lo (saSUEn ASnlseiTe)

B A= WA (intracerebroventricular: ICV)el streptozotocin(STZ) AX & FEH gxsto|H &
d A E Uz 6573t EY=d %ol HolwA E(astrocyte) oA el AEHHE, dllvl F9loA] &
e A AAA 2] Aol PR s G dotr sttt A8 FE-S Sham-CON(n=10), ICV-STZ
,ICV-STZ TE(n=10)2 #&3l9t. E

gy &

o
t}. WA #%UEWMW ICV-STZ CON H&-2 Sham-CON Httel] vl Y= & 2= A7 A

g7b frofsll Sk Aoz depdth st

EYcd 29 AT [CV-STZ TE J¢S ICV-STZ
CON FHtto] H]a} °J‘°‘ﬂCJ4vH§ = A AR folsA ad

Aoz Uehgrt Wolmaxo

marker$! A7 ol w AN A T A (glial fibrillary acidic protein: GFAP)9| %% ICV-STZ CON
Ae Sham-COM Fetel| Hlg] w&o] F7=E AR ICV-STZ TE J2 ICV-STZ CON Hetel vl
7w Ao g yehydth, dEnkey #dEdlA ICV-STZ CON HeHe Sham-CON FHetol] H)8] TNF-q,

IL-1B, Lipocalin-2, COX-29] &3
Ao vl ZAad A

¢

ek Aoz ettt AT Bl ¢
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2l 72 QA5 Adde] A, AFee
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ol =2 20129 % AFAY (2SI gl
Aete] AdS wol AFH A
[NRF-2012-S1A5B5A02-023294) .

do] Z7kek Aoz YepgA|T ICV-STZ TE He& ICV-STZ CON
Ao 2 et AlZA 29| APE 2 #s|A [CV-STZ CON He2 Sham-CON #
ol H|8 caspase-3 ¢ Bax9] @dlo] Z/}aAA T Bel-2& 74 A o2 Jeh} AAA L Aol 2
AAZH ICV-STZ TE A9 ICV-STZ CON et nla)
A B Aol AAR B %%3 dzsloln] &

e

}Lﬂxﬂ_‘l_“] /‘]‘EE —1xﬂ#} qu E_J/]_ﬂ_ o]}c—__

& gxgoln] Ao U wom 9% T34

old 2ol Z2}3 (amyloid plaque), Al ol 34

74 A 97 (neurofibrillary tangle) 84

3} Eao] Hojate @A 7)5S EAsle Aol
o} olglgk o] f =2 AA WA X S HA-AF
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EY= £%°| streptozotocin ¥4 HX = fitE d=

(McGeer & McGeer, 2002: Popovic et al.,
1998), W ESo] ADS 22 Had A7 At F
g3 9 gddttn 4EA At (Cuello et al.,
2010 Haass & Selkoe, 2007).
e AAASE 1 /‘ﬂ Oh_/‘ﬂE(microglia)g‘r ol
(astrocyte)S’Jr A7 WA (glial cells) 7t

Eg 2o tﬁé}":] A&Ao = &gt d o A
o2 44 gith(Fuller et al., 2010). &
L3k Al BRI
(promﬂammatory cytokine) = ®HE 38k, o
Fole & B AH7] £ (oxidative stress
and free radical injury)d Z7}eH(Wang et al.,
2005) caspase®] @4 o] F7}x o] *]4«] Al
7 e A S AT AY B S 94y
SAA AAAEY AP fE JE}(Nlu,
2010 Rohn, 2010).

E3] ADA Tumor necrosis factor-alpha
(TNF-a), Interleukin-lalpha (IL-1a), IL-1B,
IL-6, Macrophage inflammatory protein-la,
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acute phase protein, C-reactive protein(CRP) ¢+
2o a3 Aol EFRI (Inflammatory cytokine)©]
o wEEa 53] [L-12 amyloid plaque
neurofibrillary tangle ¢ 44 7143 A7) A2
2 B35 3 YIthWood et al., 1993). E& ADS] ¥
ZA A Cyclooxygenase-2 (COX-2) Tjae] wg
o] 7k} gla o] opd ol = wlEl (Amyloid-B:
AB)e ¥ FHHo] gla(Hirst et al., 1999),
COX-29] #Ed L ABMEAME S F =g TH(Graham
& Hickey, 2003). Yoshiyama & (2007)< E--H

% P301S A FE< ooz o 04?01]"1
neurofibrillary tangle®] A4 ©]#el microglia 7}
43} dohe AR S Bt 843 microglia
7} neurofibrillary tangledl] #7Hd 4 o2 Fofdlti=
2% AMS & ¢ 9tk & Z7]dE amyloid
plaque ¢} neurofibrillary tangle® A< A A317]
Sl AF whHgo] s} HA|N, o] & AHsA AAY
T s, A AR #) Tdo] HEo
A ARAZAPE o] dojubar gd=sloln] A3k 7}

)

stolol % wdl 49 AAPEH ABAEAE WAL 9 51

&3} 5 & Zlolt,

T A5y #HAM F5 B 9= Lipocalin-2
T AE AP, o] F, Feo e theke AeA 3y
of FojahH, FENH B ovpolel s 7 Al o]
7} o7 44 AtH(Lee et al., 2009). L3}

2,
%#ﬂxwoﬁﬂ} e ADZE *ﬂg;’d%‘ F e A
3 3129 (Choi
et al., 2011), A F A~ Z7} ?3%’“ A=l oe &4
319 o Lipocalin-2 ©¥ido] o5& Ao 2 4

Sitt. kA Lipocalin-2 T do] Ee)ida7ddete]
Z27] AT G5k #HsA B dAFEe] 1
Q—l— ME]'

Al AD9 A5} #AsiA FHEaA1A| (Choline
esterase inhibitors-ChEi: galantamine, donepezil,
rivastigmine) & AW3la e, o]& FE9 T3+
2714 @712 ¢stAl7]= A el winlsitta delA

don, FaAer wAdtty Huss dok(Birks,
2006: Grutzendler & Morris, 2001). <& 2H 9]
B85 FHAgEIHA AD 3745 MAdske oA 8
07 AAGFH 2 Fo] EHAY PO R AAH

AT, &+ ZEHE THE Ao A 2EdE oW
&"(Kalmun et al., 1998), Hd 4 A4 a2lu
g FFE S7MIZIH(Black et al., 1991
Gémez-Pinilla et al., 1998). T3t AZAQIAE A=
ko] AAANE AR T AFo| A A Q] ek njA =
Aoz Hu¥ 1 3tH(Cotman & Berchtold, 2002).
AR o2 AAGEH 2 25 A5 35T
Aotg 2ol ADTAS detAY A& AAAT) =
3449 83t e AR BHuHa 9)
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prague—Dawley 47 gH (n=30)= Hu

A A ASSIATH Ad e 1964 2
3k ?%”Jﬂ Add] A% Guiding Principles for
the care and Use of Animal®l w2} 1247 1t 02

I AR A= 22~24C = 8
S = 40~60%2 FAA Y. AdEeES A
717k %ﬂ’l 2o|et S A FHotA o, AolA] witk
Bkl ARSI Y. A B8-S Sham-CON,
TZ CON, ICV-STZ Treadmill exercise (TE)
wotal 2tz 10mke)d 70w skl
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ICV-STZ A%

B ATNE AX5E £4 A2 ©E7] 94 o3
(2009)9] F&¥H& %L%swu}. NYEEY T
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ju olﬂ F

stereotaxic frame®l
dstatt. = EW@W EW(brezgfma)

2 %32 1.5 mm, = 0.8 mm¥ = AH TN
< 47 0.5 mmSl &% TEZ AFd T nFedd
10uL, 26 G, Hamilton. USA)E Zlo] 3.6 mm
A3l Salined] STZS A5H 1.5mgl 2 IAA|
T A 102 F 20u $3E FYsha, R
YU WHO R salinethS FUIATH

NH I I LA

FEHGY] AAEEL [CV-STZ A F 3U7H

A 3o J4¥5E4 Ed =" (Rodent,
Treadmill, Dae-myung Scienific Co, Ltd, Korea)
E 1ow4ﬂzavﬂ¢4ewcm 58 Adg
D1F0e A ASEAAAE 0%, £EAL SR
2m/min, & 5% 5Sm/min, U]-X]”—.
& AABST A ASEAS ok
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TN 2 e AT 3717 2 Ssta A He
o] FHIE A A AAsta, A RE 9 FR(%
1.5m x o] 12cm) Stoll %4 (target)o] HolA] &
& a7 flaf Fxt g(22c 25C) & ol AA|

£ Zo] Yol £3JA171 & X vIZ lem F= ¥
Fzud] 4 (A& 120m) = stk F9A2 (escape
distance), A1 escape latency < Fx HE 4
Aol Ax AZ4€ 75FE Z2a39 SMART-CS Z
2% (Panlab, Barcelona, Spain)& &3l =%
- BAGYT £ErEAAE EYod $5o] 2 T
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EY=2 $%°| streptozotocin 4 HA = FitE 2

247t AAAZl & CryostatS o] &3ted 40m F7 ¢
AHLeica, Nussloch, Germany).

Az tA NS A3 4 A 7 27 S 434
e st 0.01M PBSE 1024

T AFEEE ol
3 AHg = 72+ 245 0.01M Sodium CitrateZt
= ‘t Beakere] ¥o] 8&3F 80°Cel| Incubation
71 & 40% 5<F 10% Normal Donkey Serum® &
Blocking< 2418133t} Blocking 2 1318} anti-GFAP
12A17F B2 4°CellA Overnight AlZ1 3 0.01M PBS
oA 5E4 3W AFHI F A2oA 1ARE EF
horseradish peroxidase-conjugated goat anti-mouse
Z w3 A7t 0.01M PBSZE 584 3d A|#3 &
30% F<F Vectastain-Elite ABC kit £ 0= -2
A HREAIZAT, 22]a1 0.01M PBSellA 584 31 A= e
% DAB Peroxidase Substrate Ki(SK-4100, Vector
Laboratories, USA)E AM310] 3,3 -diaminobenzidine
tetrahydrochloride (DAB)E 0.05M tris buffer(pH
7.6)°] 0.02%% gA3ta, 0.02%] I ebrirs 3
7¥eto] HE FQh AEHA

Western blot

A2 o 2AA nelRE M2 28l homo-
genization buffer?t homogenizers °|&3sle] o2
ﬁr;}‘ﬁ‘jr TANL 4TAH 15,000rpm &2 30#3F
2 = J 95 Bradford o2 & oA
Folitt. 72+ 22 Mini-Protein I dual-slab
apparatus(Bio-Rad Laboratories, Hercules, CA,
USA)° 8% stacking gel welloll & T A o]
40ug0] = EF3ta 80Voltoll A 2417 A= HE

o] uiete]] Bg w7bA] 719 a%it. PVDF membrane
(Amersham, Arlington Heights, 1L, USA)¥}
Transfer buffer(190mM glycine, 50mM Tris-Base,
0.05% SDS 20% methanol)°] 24l 3M paperE #F
#2 Az v, Mini transblot module(Bio-Rad
Laboratories, Hercules, CA, USA)el| =31 60
Volt2 2A17F AAbetitt. 1417 B2t membranes

rl\g
tlo o>
oy, ML X

[}

dzstoln] 5w A9 APAFH APAEARS MINE 9G53

3% BSA §9 22 blocking A1l ¥l 1
: 1000522 blocking(h% BSA) &M o] 124]
b E<t WREAIZT e TBS-TEH o2 1024 4
A AHE AABAT 1 Foll A47ke] 12} Ao e
22} 84 (horseradish peroxidase (HRP)-conjugated
goat anti-mouse, Santa Cruz Biotechnology,
Santa Cruz, CA, USA: HRP-conjugated rabbit
anti-goat, goat anti-rabbit, Invitrogen, Carlsbad,
CA, USA)E blocking £922 1 : 500022 3|4
AlA 90 FSF 5013 TBS-T 4922 1084 4
e A oy, wpA Y 942 Luminata Forte
Western HRP substrate £ (Millipore Corporation,
Billerica, MA, USA)°l membranes 91 183 %
Aol Aozl o] FA A|xE]
(Molecular Imager ChemiDoc XRS System,
Bio-Rad)& ©]&3dte] ~718 t}& Quantity One
1-D Analysis Software (Bio-Rad Laboratories,
Hercules, CA, USA)E &a @RS &9t
o] Aol AHEgH 12 A= (FE 1)ol AT

2 FAE 1

membranes

I 1. List of Primary Antibodies

Antibody Catalog Vendor
GFAP ab10062
Lipocalin—2 ab63929 Abcam, MA, USA
TNF-a ab66579
IL-18 sc-7884
Bax sc-493 Santa Cruz
Bel-2 sc-7382 Biotechnology, CA, USA
a-Tubulin sc-8035
Caspase-3 #9662 Cell signaling
COX-2 #4842 Technology, MA, USA

RZx2| 2

E Ao A dojzxl RE ArE d=$E 18.0
SPSS B4 Z2a#g ol&ste JE FAA
(meantSD) & Ar&sigith. e 7+ Aol £A1& 9fs)
L FEA (one way ANOVA) = A8kt Hd
7+ ol zpo] 7} 3)\ < 7% Bonferroni WS o] &3}
o AME A AAET. oldf TAA FoFEe a



=.05% AAskH.

TS0|ZAAL 210 0|x= &

100 p=001 ot p=001
0 s
p= p= p= p=

3 80 001 001 001 ]
E T % —
g 4 5 =S
§ g 500
3 g

n. w 1.

Sham-CON ICV-STZCON ICV-STZTE Sham-CON ICV-STZCON ICV-STZTE

(28 1)& 6579 EH= 25| I0V-STZ 917
o g%} A5 MR 9GS 7] el A

o)

3 £ BE ARS BAEAY A7)
Y 7o BAHOR 1% Aol7k gk A0 et
SOHF(2, 27)=37.887, p=.001). AAEASS AA]

gt A3} Sham-CON el vl8l ICV-STZ CON #

< 93 EME‘ = ARto] BAA SR fostA &
7He Ao 2 Yo
ol ®lef ICV-STZ TE Ak ¢

(p=.001), ICV-STZ CON #
I E Ze A

Zto] BAACE fosiA rad Aoz Uyt
(p=.001).

e
27}
e

oR

LY YEA] ol Fg AE TAHE
o bl BAACR fol3t ko7t Y A
THE(2, 27)=95.793, p=.001). ALEAZS

A3}, Sham-CON gt ®lg] [CV-STZ
CON e P& 2t Alzto] BAHSRE
sl Z7ke Ao & Yehon (p=.001), ICV-STZ
CON Hetdl vl ICV-STZ TE A9 4=y
Zh= AlRbo] BAA R fofstAl e Ao R ey
Hp=.001).

oy

rSE 30

EY =2 20| GFAPO| 0|Xl= H&

(O™ 2)& 6779 EdEY 0] ICV-STZ 859

auH-9 ol A HolwH 2] marker® AH-E = GFAPS]
‘f—.-l’zﬂ o E‘[ioﬂzx]ﬁ_zﬂ—oﬂ}\ﬂﬁ.] o o]%_—a],cq 2,1‘?_'8]—2}

A 7F GFAP] ¥l S BAb
TARCE fofdk o]zt 9l
(F(2, 9)=53.032, p=.001). S| |
¥}, Sham-CON Fehol] H]aj ICV—STZ CON Heh2
GFAPY ode] TAACE fostA 71 Ze=
Uehdom (p=.001), ICV-STZ CON Fto] g
ICV-STZ TE A& GFAP?] ©do] EAZH R
et gt Aoz YERTH p=.005).

Sham-CON ICV-STZCON ICV-STZTE
1500 p=.001
® N p=001 p=.005
3 €
a £ 1000
5 L g =
Q o
8. v v 5 < s00{ _——
2 [ o
I [
o -« o
AT Sham-CON  ICV-STZCON  ICV-STZTE
=
Yoo
¢ T;.\,,"r ¥
i e

ot 2lollA GFAP &AM MEZ=2| w5l (Bar size=150um. A,B.C x 50, D,E,F x 400)



Sham-CON ICV-STZCON ICV-STZ TE

TNF-o | conss st Sl o e | 17kDa

- s

IL-1B 31kDa

- 23kDa

Lipocalin-2

e s G s o
- e B GED aES Gun

COX-2

a-Tubulin

£30|

(ad 3HE 6F
] &} F-9JoA
7Fsk7] flal AAl

TNF-a2] 23
Aoz frofgt Aozt
15)=30.815, p=.001). AH%4
Sham-CON & H]3} ICV-STZ CON
Fol BAACR frofatA Tt Aoz
(p=.001), ICV-STZ CON <ol H]a|
TE 3o wd o] BAHR fFostA 7+
2 YehH(p=.001).

IL-1p9] HdZFE
Aoz frofdt Aolzh 9l
15)=10.654, p=.001). A}
Sham-CON @l ¥l&) ICV-STZ
Fol BAACR frofatA F7het
(p=.002), ICV-STZ CON ¢t s
TE At g o] FAHCR
2 YeR T (p=.007).

Lipocalin-29] @& &5
FAHCRE gt Aol7t e
15)=30.062, p=.001). A5ASE
Sham-CON @l H]&] [CV-STZ CO
Fol BAACR frofatAl St Ao
(p=.001), ICV-STZ CON %ol Hla] ICV-STZ
TE Hete W Fo] EAH R FoJdA #4ad

Western blo

ot
[ =} H
g A

e

21

=

TNF-a. protein

(% of control)

(% of control)

Lipocalin-2 protein

Sham-CON ICV-STZCON  ICV-STZ TE

300
200

- 8
:

Sham-CON ICV-STZCON  ICV-STZ TE

A EAPE ] WA= ek

55

=002 p=007
——

Sham-CON ICV-STZCON ICV-STZ TE

p=.001 p=.001 p=.001 p=001

Sham-CON ICV-STZ CON  ICV-STZ TE

ol sl

i}

2 YehtH(p=.001).

COX-2¢] wdzs
Aoz frofdt Aoz}
15)=22.624, p=.001). %4
Sham-CON F el ¥l&] ICV-STZ
o] BAA R FoatA F713
(p=.001), ICV-STZ CON et H]3
TE {9 wd o] FAHCRE Fosi

= UeEtH(p=.001).
MAMZE AHHO D|XI= &

(3% 4)& 6579 Ef=d 50| ICV-STZ 859
3wl F-9loll A AAH ZAFE ] AAE S Hof nX|=
A4S dolr ] 3] AAISF Western blot Azo]t},
Caspase-39] HdFS BAHEAS A7 ot 71|
SAACRE frolgt Apol7t e AR YEGHHE(2,
15)=16.609, p=.001). AFHSS A A3}
Sham-CON F o] v]3] I[CV-STZ CON Heh o
Fo] BAACR FostA T AR YEge
(p=.001), ICV-STZ CON A%l Bl 1CV-STZ
TE J o Fd o] AL FostA #ast AL

= et p=.001).

Bax9| TFE EAHE
AR

o
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D
)

43 A3
= o=

o i
AL AA

)
L

o= f% Holrt
15)=28.920, p=.001]. At
Sham-CON | el| H]a} ICV-
%ol BARCE fel Z7H
(p=.001), ICV-STZ CON kel Hl3] ICV-STZ

o] 7)—1
el
o
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Sham-CON ICV-STZCON ICV-STZ TE

Cleaved ST T o
caspase-3 | © ﬁ W”“m 1708
Bax | Ml 4% SR S o B (23KDa

3004 p=001 p=003 150

200+ 100
1004 504
od 0

Sham-CON ICV-STZ CON ICV-STZ TE Sham-CON ICV-STZCON ICV-STZ TE

Bax protein
(% of control)

Cleaved caspase-3
protein (% of control)

- p=.001 p=016
Bel-2 | # am Sm soem sees @l | 26kDa 200+ p=001 p=001 —
s

0= 201
fE 1504 ﬁg 15 T
£8 o g 3§ 107
3% S 054
o Tubuin | O 550 i 4 L
Sham-CON  ICV-STZ CON  ICV-STZ TE Sham-CON ICV-STZCON  ICV-STZ TE

02l 4, Feh ZF NBMEANY 23 chHE e o

3
B

Al ZHagk 2o A1 ICV-STZ CON & Sham-CON F ¢l ]z

[e] H
2 Yetth(p=.013). Y=Y E Fe AT ol FA T s Skt
Bel-29] g g-Z FaHEA e A7 [k 7kl BA4 Fom ICV-STZ TE F¢& ICV-STZ CON ol
o2 fodt Ael7h de AR YERTHE(2, Hle] =& 2 AIZH o] 5 AR folsiAl
15)=14.108, p=.001]). AZASS A3 Az 2 Aoz yepi ICV—STZ A2 E Bl 4¥=m
Sham-CON F &l ¥]&] ICV-STZ CON Hehe &d HE Ze=d o7t vepston ol g Zne gnirt
Fol BAHCE frofsi ket AoZ JEhgon 38 AdEES g5 7198l AzfdEue

o
& 1CV-STZ Jolkkonen et al.(2003)¢] Ar+ZA3}9} dA|el= Ao
2 Yelygtt. N Eled

TE J¢& J?ﬂcw —t— 4

(p=.001), ICV-STZ CON % %oﬂ H|
TE < %}zﬂ%}ol Eﬁlmi fFelstAl i
2 Yehygth(p= ). Bel-2/Bax ratio® 4%
o An ok 7J°ﬂ 574]*4 o= frolgt Aol 7t 9=
2 UethF(2, 15)=15.317 p=.001). AF54 U= EJ—S’Jr ?a!xldoﬂ‘jr Dao et al., 2013, Hoveida
< AAIE A3, Sham-CON #etel vl [CV-STZ et al., 2011; Kang et al., 2013). {9 afn}= ZE}Q
CON et I o] BAHCR fofsiA S7tet A 3 719e] Fodk T &Z (Milner et al., 1998), &
o2 Yehtom (p=.001), ICV-STZ CON et H] & et ARA 2 S STHIA, ﬂﬂ% 719
3 ICV-STZ TE A& w3 o] EAA 0 R G931 S ) (Trejo et al., 2001: van Praag et al.,
ad A o2 YesTHp=.016). 1999) AlZltkal 434 gik. wpeba] 2 Afela] AA|
g Ed=d 50| [CV-STZ HA| Ad5E9 4%
g 7199 agla MBS S7RIA H7led A
=9 Mol Uehd o2 A7HE
°

i S T A
OIN [o 1x |o

B A= ICVe| STZE AHA st ADE %3 &
B ddoz 657 EFed 35S AAE] g
3} 7)o, ] |eiglola) vl ol £} HolaA 2
FoAY dZHES- A=A Alo|EFNO a3 AN E o] dojyed], ¥ Ao E ICV-STZ AHAE 53
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2 &3l ADA Ut ad5ubso] S71 AR &
2 &3, AR5 dE AAd AdsE 22l AD
MG YH | HellA GFAPY Tde] F7idtte

B39l dX5t= Aoz et Grathwohl et al.,
2009; Hanzel et al., 2014; Puli et al., 2012;
White et al., 2010). 343t Ed=d 58 AAe
ICV-STZ TE HetellM GFAPS] &do] 7hadt Ao
2 Yehged o33 2aE tau FEASE YHAE o]
g3to] 125 B¢ EY g £%52 AAEH S uf "o}
WA ZA GFAPY @o] 7
al.(2011)¢] A7}t dAgl= A o2 YERT
o] AN TAH = dEAA ASuAAY
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The effect of treadmill exercise on neuroinflammation and neuronal cell
death in intracerebroventricular streptozotocin-induced
cognitive impairment in rats

Eun-Bum Kang
Korea National Sport University

The purpose of this study was to explore the effects of 6-week treadmill exercise on inflammation and
neuronal cell death in the hippocampus of intracerebroventricular (ICV) streptozotocin (STZ)-injected
Alzheimer’s disease (AD) rats. The experimental animals were divided into Sham-CON group (n=10),
ICV-STZ CON group (n=10) and ICV-STZ TE group (n=10). The treadmill exercise was conducted for 30
minutes a day, 5 days a week, for 6 weeks. First, in a water maze test, it turned out that the time and
distance of finding an escape platform significantly increased in the ICV-STZ CON group as compared to
those in the Sham-CON group. In contrast, it turned out that the time and distance of finding the escape
platform significantly decreased in the ICV-STZ TE group in which the treadmill exercise was carried out
as compared to those in the ICV-STZ CON group. The expression of marker of astrocytes, Glial Fibrillary
Acidic Protein (GFAP) increased in the ICV-STZ CON group as compared to that in the Sham-COM group,
but that in the ICV-STZ TE group decreased as compared to that in the ICV-STZ CON group. Regarding
inflammatory reactions, it turned out that the expressions of TNF-«, IL-1 B, Lipocalin2 and COX-2
increased in the ICV-STZ CON group as compared to those of the Sham-CON group, but it turned out that
those of the ICV-STZ TE group decreased as compared to those of the ICV-STZ CON group. Regarding
neuronal cell deaths, the expressions of caspase-3 and Bax increased in the ICV-STZ CON group as
compared to the Sham-CON group, but it turned out that the expression of Bcl-2 decreased, and the
neuronal cell deaths increased. However, it turned out that the neuronal cell deaths decreased in the
ICV-STZ TE group in which the treadmill exercise was carried out as compared to that in the ICV-STZ
CON group. Therefore, it turned out that the treadmill exercise showed positive effects on improving
cognitive ability by reducing inflammatory reactions and inhibiting neuronal cell deaths in the rats with
AD. In other words, aerobic exercise like treadmill exercise can be applied as an effective alternative to

improve symptoms of AD.
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