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The Effects of electroacupuncture stimuli to the
Doublecortin and PSA-NCAM positive cells in the
Dentate Gyrus of spontaneously hypertensive rats

Woo Hyun-su, Lee Jae-dong and Kim Chang-hwan

Department of Acupuncture & Moxibustion,
College of Oriental Medicine, Kyung-Hee University

Objective - This experimental in vitro study investigates the effects of electro acupuncture stimuli to the DCX
and PSA-NCAM positive cells in the dentate gyrus of spontaneously hypertensive rats. :

Methods : We used immunohistochemical methods to observe the change of neuron cells, and then counts
the immunoactive cells under the 100X visual field optical microscope.

Results :

1. The counts of DCX—positive cells in the dentate gyrus significantly increased in the 2Hz group versus
control group. Otherwise 100Hz group did not have a significant differance.

2. The counts of PSA—~NCAM-positive cells in the dentate gyrus rather decreased in the both 2Hz group
and 100Hz group versus control group

Conclusions : We find out the electroacupuncture stimuli have some effects upon cerebral neuron cells in
the dentate gyrus of spontaneously hypertensive rats.
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BOHS BESAN Fo3 Xg7)e9 3uE,
UF] FBHEOZAN FFE vIEH og T4
A7) EAEE FANTIH, A E oLt
Agsted &85 gt #lM gaye A
ol A& A7l FL AuolA d=tat x319 He
29 Z#e ¥ FAEddn st U

$H AgEMe g Ado] o &) F
AE ety €34 A1, FIde FHated
3#9(PED), IMRIY [MC]12-DG 27hgAbs7]
3 39 A7 E o143t AT §
wsht diede) gA4s g5 n Aok

ol g AFEL By aFHE vepe 714
oA x| Zgo] fojghg vehlo] EaRel F
FARAN 4FE vt A& vt &
$ onP? HZo FAIA el 473
HXE2] F2o] BiE] o] Fotke: 77t HiF
7NE P,

¥ EFFANN doju= AEFAEYE B
2% F Qv AREAM HIT| A7 98] 19
g1 Y EHA EFZE DCX(doublecortin)
7} PSA-NCAM (polysialyted form of the neu-
ral cell adhesion molecule) & €  Sith

DCXE AAo] f5atn ¥ilatel WAE A4
3= el AAAM Helr ddsEE dAgA,
AL 43 9 e @ojstn YT}, of EAL
a9} Aurl wesEe 27dAA TP Bol
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HEshs AR geA deH, H9sN (tectum),
He FaAs g2 g Yeag®,

NCAM(Neural cell adhesion molecule)& Al
Fotol Agele ZHdARA HE HE, MXE
o} HEQ 7z A3 FAEE wr)shs §3o)
0. Polysialic acide &d8t8 Wt 23 20 A}
€9 Heo FFF A (homopolymer) 24 NC
AMel Fa5jo] AL A5 2Eo)|A modulator
2M9 9gE st o8 NCAMS poly-
sialylated form% PSA-NCAM& 41739 &3
(migration)”, AAE7] (neurite) ] 4%, Z4te)
A% £A44 % (fasciculation)®?, AdA9] §
A0 §AQAY w3 g AGwd By 9
g oAy,

A7t L gyl vl&) AFEH} ¢
Fiths Fo] APz FHHGL A5 ¢
& Aaxoz AT £ ool 48 9 PAelM
o] &850 gt

HZ SAclME AXY] A3 #dd A7
guts]) Ay Fdd EATA diHdM e AFA
E FAo] sk AL BuEy o §
AR Aot o] AAMEHS} ] dfF AT Al
4 =& AAolth

a28BR B =RdMs gl d¥exy A
AAE FHo v|Ae GFE A7 At S
HR 339 E=2R A2 b9E Fi59 EH
AL AE 5 ¥ ¢ dentate gyruselAg) D
CX ¥ PSA-NCAMel ©gug-& velde AX
g 8 A5 Fodt AHE EA7lel B3}
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1. 88 X ME

1) A¥EE

A% 3251259 9FH L1539 spontaneously
hypertensive rats(SHR)A 43 #F(SLCAL, &
)8 27 48R AU F AT

2) A¥A=

#E Zo] 0.8m, A7 0.15me stainless steel
(AT &) 33 AR, ARE 9
E Itor} PG-78 AA7E AMEEth

2. gy

1) AYFe] 44

z2F& SHRY R=B(ST36) ) 9& HAS
e b Fo= &, AYFE 2groupsCE U
o] SHRY RZHE(ST36)°] AT 3175 (2Hz,
1) Y EHEE 719 ¢ SHRY R=H(ST36)°
TRIE AZE(100Hz, 0.204) & EHS /M £o2
TR

2) ¥4 474

A 849 AFFAN A R=E(ST36)
A8l 483 $98 179 2= &4 9
slof et

3) dzFelA el #AT AT B
2=

Yz E F£71230] Qo] ABA #E 4
QIshe SR A3 Al SEA T, APTelA Y B
A2L A4 A7) 0.2ms duration2® AR5

o, A2 AEE Az FEFH] WA BY
ALY 3735 A3 (1) € 857, 100HT2 %2t
o 2&FFo| yed 3xY ARE AF(0.200) &
st BRASS AYBAoz 4R Al A
g0 13 ZAFA 1084 F 1089 A58 33
o). old) BF5& AAE7] A# zoletil 50(1 vial :
zolazepam 125mg, tiletamin 125mg, Virbac, France)

2ME THFABL oFatA vhA ST

3. ZEHa

AYEE-L pentobarbital sodium(60mg/ke) S &
ZAFAEe viEA) ¥ FAE 41 FHAAE Fd
o 0.05M A4 ¢F24 98 (phosphate buffered
saline, PBS)E 1¥3 FU3x, 0.1 M Q34
%ol (phosphate buffer, PB)°l %<1 4% parafor-
maldehyde % (4C)-& 1083 FAZT oW
BH4EEE 50~60m/min®] HEE ok #F1R
¥ 47 gidAs HFH9E &8 4~6m
FAZ RN FLE YY) BIHA 4T
AM 1641 ¥ 138t F24 dgols 01M
PBSe] & 20% sucrose €%l 2~5943 B#@sIY
o 2oE 239 #EE 8o cryocut(Leica,
Germany)& o] &3l HUAIA 40m FAY A%
AGAEE AFSRT, AE AL o 53T 1
4L H3Ah

4. Doublecortin % PSA—NCAMZS| <
THESEH Y

Doublecortin® AHZA35+3 A& g A sto-
ring solution®] R#E ZFEAH FoA 8goz
#oprl A 2UE A9t PBSE 584 39
vibrating pad$iol washing® ¥ A4 A
TAE w843 717] 48 PBSel A 1% He
02894 1583 W37 v PBSE 584 3
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¥ washing® ¥ goat anti~doublecortin(Santac-
ruz)€ 1:4,00022 4% #AE 0.05% bovine
serum albumin, 1.5% goat serum % 0.3% Triton
X-100°] B 13} A LAl ¥ 4TolA
vibrating pad®] 3 overnight3tglt}. 13} &4
AolA 9] whgo] Bl 23 & PBSE 584 3d
washing® ¥ 2x |49 (Vectastain—Elite kit
9] biotinylated anti—goat IgGE 1: 2002.% 3]4,
0.3% Triton X—-100)oA] 1AIRF F<F AL A
gh2-A171 F o}A] PBSE 584 3% washingdt ¥
ABCH< (Avidin—biotin—peroxidase complex£
/Vectastatin—Elite kit®] A%< 1:100, B&% 1
: 100, 0.3% Triton X—100) oA 113} &< A2
of wHe-AZAh SMAZE DABEA(pH 7.6 AH)
oA 0.05M Tris €& H)] 0.02% 3, 3—diaminob
enzidine tertahydrochloride (Sigma), 0.003% H:
02)& AHESTE B2 Aheolr] 3~583
NZ e, Hhgo] ¢ & A& PBSE 584 3¢
washing3tgitt. #4o] ¢ 2AL gelatin—coa-
ted slided] @ojA 2A13F B A4 AxAIY
% alcohol B8 AA xylene2E $Y3AA po-
lymountZ EY&c},

PSA-NCAMS HazA3e4 A DCXg
FYe YO R incubation, FHA, TH, AX,

<, 593348 AWalsE, antibody: mouse
anti—PSA-NCAM(BD pharmingen) & AH-3l5it}.

5. ZX|o| &

#vle] dentate gyrus¥-$jolAl DCX$} PSA-
NCAMef ¥gagutE-& vehle AFHEY 78
Z337) S8t FEEn A S ol&&ATh 100W
£9] AokelA 1749 fieldo)A BEEE AHAE
o #& dv)de B SUIoR ASsglen,
dentate gyrus®] Z ¥+ Paxinos$} Watson<
¥ B.5 (The rat brain atlas)'®¢] 7|3 ¥ bregma®
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6. SAXE

A8 A3H= SPSS 10.0 for WindowsE ©]-&31%1
orn, RE AL Yot EE 24} (MeantStan-
dard Error) & YeRI3, #J5EE p<0.052
Bt 2+ APERY AT £4L oneway-
ANOVAS$} Sheffe test 3-& A&}

1. R

1. BigXI=0| E dentate gyrusOflA]
o] DCX M 4lE MES2 H3t >

B8yu] A& olg3le] 1008& AlokellA DCXol
HAEE Yl AXSE S48 g2 FoM
o) QXS vz A, 24z BEASTTAME A
¥4 #9% $7Hp<0.05)7F #EH 2, 100
He BRASTAME FA% Aozt AFHA ISt
o @ N2 9E BHEASTLY vmeME 20
EWAST] 1000z EHAST vls) HESF
F4¢ F7Hp<0.05) 7t #FEAKTable 1>.

Table 1. The counts of DCX—positive cells in
the dentate gyrus after each electroacupuncture
stimuli

Control 2Hz 100 Hz

cell counts 29.80%0.78 39.831t1.44® 33.53+1.37

The Values are Mean=xStandard Error(SE) of the
cell counts in the dentate gyrus measured by 100X field
of vision optical microscope.

* : The mean difference of 2Hz group versus control
group is significant at the @ =0.05 level(Scheffe's mul-
tip!e comparisins, p=0.000).

: The mean difference of 2Hz group versus 100Hz
group is significant at the « =0.05 level(Scheffe's mul-
tiple comparisins, p=0.002).
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Table 2. The counts of DCX-positive cells al-
ong bregma sections in the dentate gyrus after
each electroacupuncture stimuli(bregma sectio
; mm)

Table 3. The counts of PSA—NCAM—positive
cells in the dentate gyrus after each electroacu-
puncture stimuli

. Control 2Hz 100 Hz
secton  ‘Control 2z 100 Hz cell counts 437%032 2.10%030° 267%029"
~2.8~-3.6 31.00£142 43.70%257" 35.60+3.64 The Values are MeantStandard Error(SE) of the
-38~-452 3020%1.42 4030+18% 3330+134  cell counts in the dentate gyrus measured by 100 field

~480~-5.6 2820115 3550245 3170%146  Of vision optical microscope.

The Values are Mean*Standard Error(SE) of the
cell counts measured by 100X field of vision optical
microscope.

a,b, ¢ : The mean defference of 2 Hz group versus
control group is significant at the @=0.05 level(Sc-
heffe's multiple comparisins, a : p=0.01, b : p=0.000,
¢ : p=0.025)

50 aBs 1
& 45 | mBesS 2
a0t oBS 3
St
830
82
§2o
a lb
Xk
05-

0

Dentate gyrus 9%-& Paxinos$} Watson®] *
BT (The rat brain atlas)'®e] 7]A1% bregma©]
gzt B} PR 3GAR o] #EE A
ANE Z4zte] Gl thxFel vls) 2H BHEA
ol AEFY % 57Hp<0.05)7F B2
At Table 2, Fig. 1>.

2. BEAI=0| TE dentate gyrusOiiA
O] PSA-NCAM Y NMZH MES2 HEL
Feyu| AL o] L3t} 1008-& AlokollA PSA-

a : The mean difference of 2 Hz group versus control
group is significant at the @ =0.05 level(Scheffe's mul-
tiple comparisins, p=0.000).

b : The mean difference of 100 Hz group versus con-
trol group is significant at the a=0.05 level(Scheffe's
multiple comparisins, p=0.001).

NCAM®] Aguke-& vl AXFE &4
gz Axye viag d3, 2t BEAS
3% 100Hz BEAST 2T AEse o
Zart 8299 (p<0.05) E M2 o BHE
A7) vl 2Hz BHEASTH 100Hz EH
AFT Atolofis Rolt Ato)7t QA Fstet.

Table 4. The counts of PSA—NCAM-positive
cells along bregma sections in the dentate gyrus
after each electroacupuncture stimuli(bregma sec-
tion ; mm)

bregma  Control 2z 100 Hz
-28~-36 360050 280063  2.60%0.60
-38~-452 5301058 160037 3.00%033"
-480~-56 4201049 1901048  2.40+056

The Values are MeantStandard Error(SE) of the
cell counts measured by 100% field of vision optical
microscope.

a, ¢ : The mean difference of 2 Hz group versus con-
trol group is significant at the «=0.05 level(Scheffe's
multiple comparisins, a : p=0.000, ¢ : p=0.014).

b : The mean difference of 2 Hz group versus control
group is significant at the « =0.05 level(Scheffe's mul-
tiple comparisins, a : p=0.000, ¢ : p=0.014).
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s1r

g BBS 1

86- ERS 2

5 OBS 3

3ot

st

22
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=

11-
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Cont

Dentate gyrus %99S Paxinos®} Watsond ¥
RE (The rat brain atlas)'?e] 7]21¥ bregma®l
el By FAFoR 3GAR Urol #Ed A,
RS FYGelA dhzol vld 2Hz EHAE T
A HEFE FAR A (p<0.05)7F FEHIoH,
YR FYeH= dizFe) vlstd 100H: BHFAS
TANE AEFY F2A% 72 (p<0.05)7 &&=
2K Table 4, Fig 2>.

IREEY HE AS30E AFATAZE 4
Aste] ddlo] HAN AFzA L B4 e
A g, AFAA HM g AL FAe] F o
F o wEd, YA TREEY HoHE Uuta
oz Agd 74, § #vHhippocampus), F4%
£ (olfactory bulb), ‘33 (epithelium) ¥} Y% ma-
caque ¥5o] WHFANMT AAZA] PAgo]
gojdriz S, 254 sntdde] e X
ofo|#Z (dentate gyrus)lAe] AT &d A7
Hgo] 7 gisite Zo] B ATEAA FY
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Ho] TP J3§ $E dentate gyrus ¥
|4 glucocorticoids, estrogen, N—methyl-D—
aspar—tate (NMDA) 849 2|, serotonin,
aging, seizures, 73822 A= Fo| YA EA
T (granular cell precursors)g] Faolu A7
Z29] P AFE vXE Ao dHAT 9l
o9,

Dentate gyrust XA ] AR A v}
A (hippocampal formation) & ©]F+ FALLR
A A1 Fo] F& AEYS BdE o)FH &vht
9] Ao AT, A= N34 Aol
23, 853 FFAHE V05U, 585
programming - #ojste 249 AFE EH3}
I em, ZAEAFAY A7 A dNE =H
2 QgL vl o} svkA e 2x 9 4
FFANAA FoAA & 48F F9oz gPFe=R
719, B3] & AZHEt 7|9 @dEn. o] &
AelAY ARAFAGEA, AFALEA a8n
ER eEdd g 343 E2Xo) @ A7)
) AP Y FAlolo)

Dentate gyrust= S|ntA|olA HFFRAE &
o Mg T WAN Ui HuWZ7tA] A4
o] k. EF HEWEAME T dvpys Alo]
o WAgle] 72 BRe] Sl Giacominig] A3l
o] A4 ¢t} Dentate gyrus Tt (polymorphic),
351¥ (granular), ¥4 (molecular) g 3789
TZE 7™ 53] granular layero]A A7 A E2]
g F2o] o]FojAL},

DCXE A71322 109 3¢ #g 7KKE 7
2oz AYHQ uALT FEAY oz
(phosphoprotein)ojt}. 181} vlAlad B9
o Mgel et okA7x] gl vt AL ¢l
oV o] BAL AN (HEH) 3 AAMAERD o &
F AZEAHE(migrating neuroblast) 8] @& &
1 e we FRA dEgAdN ZREA A
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9 5 LT IYARA, olfactory bulbZ 7}
= AMAATH ¥ (neuronal precursor) & X FH
HAZHF 5 (rostral migratory stream)°jr FIH
o AR EHEEY HoME duiFes Awd
T B3lg AX FPHES Uehles B A
¥E, 42 E9 dentate gyrus?] #9FY HER
Sl dehbe E3¢ FJARBAHE, pifiform cor-
tex layer TolM 9] 2R 473, olfactory bulbe]
A Bl AEAY AFMTE, AxAA
Eg ALE)A DCXol HAukgg Jehigl
o2, DCXE 4aX s Ayt dhEE 27194 00A
74 go] wdslE Aoz 4#A 9len, HEA
(tectum), A<, F2AH L 4YdAME Yepd
th. QIZHrARLe] W] (mutations) 7t HAAA L] A
39 #5% HyA7|EE, DCXE tix A 3
AHQ AR fF o Edolvh. RiEdA
7148 AEA DCXS] AEF 8L gFE
(depolymerization) o] A&sh= FEQA w448
H¥YEL F53E Aog v|Fo], DCXE vA4a#
o] 239} LS 2AToZN AR {3
BoddoE 0] ¢3A AP DCX AAAY 2
£ F FH AENA gd oiHEgd Ao A
JAA A4 G (X-linked lissencephaly) &
%394 (double cortex) &} HAel F&& vix A
ol FALEA AT T FAE AU,
NCAME A xute] Fgsh= a3 (glycopro-
tein) 24 AXS} AFE, A} AX/NATY
3242 uAshs Edolt¥. NCAMS 287l &
Qto]l highly sialylated forms(embryonic, E-NC
AM)lA] 180, 140, 120kDag] ¥AEE JeiE
A7FA A7)9] less sialylated forms 2.2 HEEH
o] wztdr}y, AZANM E-NCAME @z o]
ZgkEo] Qlow ART AT 2AF9 dR
pojehe Aog %A A, PSA-NCAMe] 2
e FupelME HolA 71 4% 4739 FAA (brain

~derived neurotrophic factor, BDNF)7} #7]4
%22 (long—term potentiation, LTP)-& 3¥A|31
Th= o] g Eg®,

BHLYE Afrel #igsie F-gol AL Fel
#Fe ARE A 7Y 71AFA A5 o
Aske ANA A2E Fo2M BIRRMY FE-&
ol AWe T FiEE: 9 sjolg®
B dwtgor o7 HFHAE AL3HQ EHE
e dAE & glov, A¥E FE 5 UL
T3 ASHE ARHor AP £ ke FAH)
ol FEAE, vhAS T YvEd HEeye
HA$ZoE BF S4HT 9lon, ARFo|d |
AY 5 7154 A 53] afad 2w 4
A g,

B T2 9AlQl Louis Berlioz7} 1816
doll HAEE A74%E ATy LHIEA
ol AFE F3A s AV AFE ]
Ax3d YFo s AMgehs AT ¥ AR
g8 d& F Sty HZE HEIG oF
Sarlandiere’} 1825Q¢) EHiZ ANZAT A
ALg3te] N BEAE AEE olF 2 o]2 9]
Ao ZyA ¢85 9.

B A2 Fu, 38 9 AFA
gt A2 g X5adE Hole AR ¥¥A
Ak el Faed ol £4& ABRH,
Holmgren™& F3471 o Ag s Fas
T 2L gAY, Fogrt ol AFade
Fdsht old wE AT FuE 3t
Pomeranz’’E AME A2(4Hz)& WA opioid
7} Bojste} dojif: AFaEFo|Y, WL AT
(200Hz) & serotoninAlel o8 dojdtty W3t
At Buk opg ANE AFo] SEN B
AZaIHE AZo] L Fo AA3] FHE, A
Zo] By Folx GAH 7HEA AGse Fe
Uehls Aoz gejr. olfd ARNE S
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& dojuhs AFAEIE= A4 opioide] vl
A AGAZ 422 naloxoned HAZ $AF) o
Ag B9 ohet HarAE YA AAH
ARTEAINE AFa}L BdEA g Reg
Buse] 9o, AAFF7} ol AUE 2 9
§ AFEF] s Ae B3 Aoz 34
e

¥R N AT e FdsE AFagE
HAge] whE B ol 2hFo] g FAl
245 Aeg Z8A 3129, naloxoned A
Az @3] AFHA gt 2R oyF 1
HE A= g AgEAE 7 d7)-e YA
opioidd E4o] B3tz QA god & AA3A
SEAY A4 d&) dojuhe Aoz FAPPY,

EHY Vo] wet xFe] #Bolsh= 7)Ao

2o 2% olF HES} A2anE AR
T T8 A E 4 Avte Aded de @A)
7HA BF71A g EBRITE §Is) 28y
i Qi

Han, Wang™® 5& ANE EHAICH)E 5
F273 A4 nalo xonedll g3 AAHE § 584
% pagAo] ¥-ga= endomorphins, enkepha-
lin, B—endorphing #4|8tn, IWE BHE A
(100Hz) & HarolAl x =E-Aof) ¥H3-3H= dynorph-
ing& #u|¥u B} Cheng®® 3 Kwon®
T2 IRNE EH %7 AL Dorsal RapheZ ¥
B9 serotonin®] ¥8% €¥& wotm &oh.
Guo®E& #EHPAZ ¥ preproenkephalin (PPE),
preprodynorphin(PPD) 9 peoopiomela nocortin
(POMC) 9] opioid peptide® codingdH= mRNA
g @Esie] PPEE 2Hzs} 100z AT
A BE Aedoy 2l BEAST) v &9
o931, PPDE 100Hz BHA=FTIAT EA3)
F7FHA 3 POMC EHASol WHe8hA gttt
2185t Shen® 52 spinal cordelA] subs-
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tance PE #A3Y9 AWE(2H) BEAZIAE
#a, FUNE(15H) - 1R E(100Hz) BN E =
7He YEgie ANE EEE TES RE su-
bstance P& ¥3h= naloxoned] &8 A=k
=Bk 51

R=B(ST36)& A7 713 "ol 478 &
R 5 SFUE #ilRE, KT, BEHHR 59 &

% 73 Qon® 9%, 587)%, dds
&, WEYAE, HasA-FA 5, 2970, v
g0 g 2@2go] ok Wl wEd 2=
HE afferent fiber7t ¥X 544 wF¥R o
T&23H1, o 232, ¥ & ARERE AT 9
onfO BzH FEATA SolHoE Nty
€ B RS A FA4H 9 220)%L 7}
7 MZEJ4Y ¥ (serotonergic neuron)o] F¥
¥ U&<£7)¥ (median raphe nucleus), 2g3d 2
FTEAE 7H 2394 (periaqueductal gr-
ay), FeAg BEFAL #EE FALYH (in-
terposed cerebellar nucleus), 344732 &
49 9)&A&e B8 (lateral superior olive) I )
919417 ¥ (dorsal cochlear nucleus)elgty &
%E}IS)_

Aol A uie} o] 7|E9) EHE FE R
FME 2 B 157134 d¥E 472 9
TE AYHo] gtow, ARMTY FAI AFe
FoA &Egol vl F AE T dF AFE
< A9 gl 4Folr)

B wXelMe BHEATOl dxre AFAXE
of WA= 98-S #F37) st SHR ¥ B
ZHRO @3, 24z, 100Hz9 A 98 A2
F & vkl dentate gyrus #$Jol4 DCX &
PSA-NCAM¢ AH-&E Yehls ARHESFE
3% 29 L9 g2 &8¢ A9

@] FE o83 10080E AlokollA DCX
of AYWgE YelE NEFE S48 dzg
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ojxe AEse wwst A3 2H, BRAST A
AEFY £98 F7Hp<0.05)7F #EHIOU,
100Hz EFAZTANE #% Zol7l AFHA
gt ¥ A2 o2 EEAETT vadAs
2Hz BHEAZTo| 100Hz BEASTo vl8] AEF
9 9% Z7Hp<0.05)7} #&H3At Dentate
gyrus 99& Paxinos®t Watson®] ¥H¥X(The
rat brain atlas)'®e] 714 bregmaol wet Hrh
FAHeR 39AR o] #EAR AYdNE 4
Zte] oy izl nls) 2Hz EHEAS T
NESFY 9% F7Hp<0.05)7F #2A=HA

38 PSA-NCAMe| Heibd-& Jehlis AX
F5 ZAso] gzl AEss vnd 23,
2z BHEASET 1000z ERAST BFlAM A
F9 Fo% #ast #EHAT (p<0.05) FH A
2 08 BEASTLY bladA 2 ERAET
3 100Hz EHAST Alololle Fol& Apol7t AA
52 %9t} Dentate gyrus F9E Paxinos$)
Watson®} ¥%E(The rat brain atlas)'®o] 714
¥ bregmad] we} Bk FAHCR 3dAR
o] #EE A, o] Fgel Azl vl
2Hz BHEASTAN HEFY Fd% #FHA(p<
0.05)7} #EHeH, g% FGeNE dxT
vate] 100Hz BEASTANE HMEFY FA#
22 (p<0.05)7F B UL

DCX$} PSA-NCAMS B5% AAAEI} 55
1 B3letE FAdA He R s A EA A7
Fo] A3 FU AXEY EAE vehE EAE
A9 9L F/E @} JBR of F £
Auke-g UehliE AESe F7te E AFAR
o F4& SuA dch

9e ARE AHEd EHEAZA] DCX AY
-2 JehiE AESE F8A F7Eed
PSA-NCAMe} {Hgdls AXSE 288 93
A RAade 2%E e DCXY B¢ |
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