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FRE T Eaug BT &g v pd A eadrd| & /T;-VT‘" Bl o x A IFB%}\IFUKA@}E%}\)E;T«)FM}\ 3
* Reh= 7 4 T 2 macrophage migration inhibitory factor  (MIF) f=Cyclophilin AZtjg >
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B IR R (T 8RR ITRE 02 A ZEmesial temporal lobe epilepsy 0 G
B p g R 8 F oo KA RORF (T 974 § 204k 1 (dentate nucleus) § 13n
sprouting of mossy fiber » @ 4 27 FILBOR | #2570 S ihle iy §ipinchie g 4 o EF
A B %A 5w e cndf f femossy fiber sprouting® 1 iF ZER A S e p B HERE (FA 4 o
F F] o ,ﬁ’;‘ﬁtﬂ}ﬁﬁfﬁr‘ /4 B # i+ (temporal lobe epilepsy with hippocampal sclerosis) Hﬂ&ﬁﬂ
A5 EF BT o Kwrede £ 5 astrogliosis femossy fiber sprouting o 4t 42 iRA 8 R i
e chde A WS (T 'rimossy fiber sprouting + 1 ¥ 3% =R 2, = (epileptogenesis) m:é‘_
£ FE o Fl o MY F - Eonp h 2 BRG] 0 R 3R A REHKAS B R
o) 2 vt o B % AT SD X BT KA VR A SRR (FEEE T 1A B AR R
#Tim’s stain ¢ hoptic density (OD ) &3 4r > @ 47 35 i F 0 B 4o 5 2)i3 5 CAL
{rCA3CE 3#NeuUNH 124 ¢ fwmre > > @ 49 Bin ic i @ > 5 3)7% 5§ stratum oriens (
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M %iér}%‘ Wo RSP AR 3 A o
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Abstract

Our previous studies have known that Uncaria rhynchophylla (UR) can reduce epileptic
seizures induced by kainic acid (KA), and these effect of UR result from its suppressive and
scavenging effect of oxygen free radicals generation. We also find that the reduction of
macrophage migration inhibitory factor and cyclophilin A in the cerebral cortex in the
KA-induced epileptic seizures rats, and also find that mossy fiber sprouting generates in the
hippocampus region 6 weeks after KA administration. The threshold decreases and became to
repeat seizures after KA administration, and this seizure is similar to mesial tempora lobe
epilepsy in human because the main pathological changes in the hippocampus. KA-induced brain
damage results in generation of mossy fiber sprouting in the dentate nucleus of hippocampus, and
that is similar to the reorganization in death child with intractable epilepsy. Selective neuronal
damage and mossy fiber sprouting of hippocampus may be the etiology of epileptogenesis and
spontaneous epileptic seizure. Severe loss of neurona cells, astrogliosis and mossy fiber
sprouting in the hippocampus region in temporal lobe epilepsy patients with hippocampal
sclerosis, suggestive that neuronal loss of hippocampus following mossy fiber sprouting may
provide an important factor of epileptogenesis. Therefore, the purpose of the present study is to
establish a chronic epilepsy animal model, and to investigate effect of UR on the epileptogenesis
induced by KA in the first year. Results indicated that the optical density (OD) of Tim’s stain in
the dentate nucleus of hippocampus increased 6 weeks after KA-induced epileptic seizuresin SD,
these increase could be decrease by UR treatment; The counts of NeuN immunostaining positive
cells decreased in the CA1 and CA3c regions of hippocampus 6 weeks after KA-induced
epileptic seizure, and these decrease could be increase by UR treatment; the counts of glial
fibrillary acid protein (GFAP) immnuostaining cells increased in the stratum oriens (SO),stratum
radiate (SR) and hilus regions of hippocampus 6 weeks after KA-induced epileptic seizure, and
these decrease could be reduce by UR treatment.

In conclusion, the neuronal death and formation of mossy fiber sprouting may be induced 6
weeks after KA-induced epileptic seizures, and UR can reduce these neuronal death and can
prevent or decrease the formation of epileptogenesis.

Key words: Uncaria rhynchophylla; Chronic epilepsy anima model; Mossy fiber sprouting;
Kainic acid.



R LFIR A dp f - FA K R BRRT  F RE Tl E R -
#1073 105 M RER &ﬁ P Rk PR B N LR 5 75% v
A E T E I U] > B AR2B06 0 = L Ryl Bib R B (B 7 > 2001
) o Pl E KL BB Rk F Y S FEART o R A TILA R - B 1%
B e %ggg/ﬁ;,ﬁg,%:«w—;k pode o F]pe %5;‘;;;;;%@;@% g»}; LAFE b e B S R —Qr%),’ﬂz N
QBT AP LR F X B E (S35 0 1992) - Kainicacid (KA ) &4 Digenea
smplex /& %@ A grd kagiudc g fe @ (glutamate) chde B > B g SEEZ P IEH o
SRR P L STKAST e ch R i chd & i #3010k 85 % (hippocampus
region) - i7 % 13 wet dog shakes - facial myoclonia frpaw tremor % & i1 A 5548 je 4 30 4
HoRm# 17 (complex partial seizure) - = f i #F 4 @& R (psychomotor seizure) (
Ben-Ari, 1985 ; Nitecka et al., 1984 ; Schwob et al., 1980 ; ( Tanakaet al., 1990 ; Tremblay et al.,
1984 ; Wuertheleet al., 1978) » Flut KA 35 47 12 4 dEAF 40 E b MR 3 1% s b 5030
% v # ichippocampus % 3 & ¥ fop 32 i ch{ 473213 (Ben-Ari,1985) o 2 ik g
% @ frSprague-Dawley (SD ) + & 71353 stKA (12 mglkg) $20 ~ 4ats > € % & 1 wet dog
shakes - paw tremor {rfacial myoclonia% 7 % > wet dog shakes ;1 541560-80 4 4&p¥if 5|
M & G aiF T stis3 ] pF (Hsiehetd., 1999a; Hsiehetal., 1999b ; Hsieh et a., 2001a
i Hsiehetal., 2001b) - ~ 49 %« Bl i "KAF#F m s (7> g Fanie B ivr 2§ it
fd gendrld 2 3 8 (Hiehetal, 19992) - 4 Ffox FatHm > 3 ¥ 5 1ok (£7

(Hsieh et a., 1999b) - 47 3> < & it #r+|hippocampus T & KA 3 shapoptosis ~ microglia
activation > 2 2 inducible nitric oxide synthase (INOS) f-neuronal nitric oxide synthase (NNOS
) B4 ¢ mre (unpublished) - 3 # 3 % 49 % $1> N-methyl-D-asparate (NMDA ) % %
sl Slmre 45 5 R % (Leeetd., 2003a) 0 2 5 d FrFINMDAZ # hapoptosis k
FHENMDA #rildecnim®e 4 % (Lee et a., 2003b) - KAis# 15 € FREREF FH & (
threshold ) e > %8 i -» > 3¢ = 8L 8P chp 2 [R5 B (Spontaneous selzure activity ) ( Sperk,
1993) - KAFH#am s FHERES > ¢ WA~ L F R Ophed v SRAEF R
M R R g 7L A % 02 4 #imesial temporal lobe epilepsy > 1 & HAJ L AR S R (
Morimoto et al., 2004) - KA 3 Fp 3 (F0df i k% € 1 3sprouting of mossy fiber
IR % e A SR FIMRDR ) 3% (8 che sy G 4R ivmossy fibre pathway e s E 2 (
reorganization) (Sperk, 1993) - if # 44! 5 o ¥e crdf 1§ frmossy fiber sprouting™ 14 1% 5 g
M)A Ao p F RRE (FA 2 SR 7] (Pitkdnenetal, 1999) - B2 AT g 4 AT F T
% =+ (amygdala) 31 fep s (£~ &8s B w3 (hippocampus) 2. mossy fiber sprouting
g g vz 4F % (neuronal damage) hBE & F 4P 3 B % > 2 mossy fiber sproutingT: 7§ &
g p g Momp (spontaneousseizure) vEF 4 (Nissinenetal., 2001) » 2 f 2 =1 {eis
5 %3 ekt (kindling) + & <mossy fiber sprouting 7 F14F i 2 4 & 2 F A K wbe on
#& 1 (neurona activation) (Adamset a., 1997) - 7 %= 7 3 R e lhara Fop + Bax &
M5e B b — MR 3 1T (generalized tonic and clonic convulsion) fri 5 # 4% v (dentate
gyrus) ~ =+ % (molecular layer ) smossy fiber sprouting> = % 2_ /& 3 = 4p B c3Bf 7% (postive
correlation ) -+ ]yt & 3 mossy fiber sprouting & - f&d R P B sk g 2 (synaptic
reorganization) =4 3 3] A i % 0+ I\I‘jtrf\'—\d R A = J. L e ( structural
neuroplasticity) (Amano et al., 1999) - & g ¥ 12 7 /4 B A& it (temporal lobe epilepsy with
hippocampal sclerosis) 12, HHIRA L TG PL i Slwiz & 4 adtroglios's {rmossy fiber
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sprouting > i a4 i b endd % - AT i R 052 (the formation of new functional
Synapses) o 4rpt FEiR|A B R A K e chde & BT {8 :E {7 Emossy fiber sprouting ¥ 2§ 3%
Emm A= (epileptogenesis) € & F14 o * mossy fiber sprouting &5 ¥ R 1§ B R 3 4 o
P mossy fiber terminal # WA Hrig e @ T WA . £ e gl # g fhglutamatergic
mossy fiber terminal s¥2 4§ kw2 chgiik % (dendritesof granulecell ) B 4 R+ 1 iF 5 :15‘5
Jp 1T 4> (Proper etal., 2000) - AR ~ & » Aberrant mossyflber sproutlng H 4 3
Flm e fo i dop R (TATR M2 B @ B g & (excitatory connection) 0 12 % aberrant
mossyflber sprouting s B forp st (T B 0 A F 2 By 4p 3 B > ¥t mossy fiber
sprouting ¥ A= — i3 2 |3 3k ¥ (excitatory circuit) @ % - £ RR R Mk & (Raoet
a., 2006) - %] & 1Zpilocarpines & ke 35 § 5k i (status epilepticus) 4-8 weeks {& > ¥ 12
FRER mmossyflber sprouting:& » p 4 + & (inner molecular layer) > @ #7% -] Bl 24
3 MR 17 - Pilocarpiness 2 i 45 ik & #75Azenf7 L fole g i 'f\rﬁfﬁ VR s 4
3 B R o R £ #03] (chronic epilepsy animal model ) # iF & Jgrm ) = ehiE
72 # 1 (Shibley and Smith, 2002) - & * 25+ A ELER L F OFEL T
brain-derived neurotrophin factor (BDNF) ch3-v Bk & B & et 34 o3 40 2% » BDNF:
# 4vfrneuropeptideY (NPY ) %35 R & e4p 3 M % > 32 pIBDNF 42 A fgfp 3, ¢
#ENPY 93 % (induction) #p (Takahashi etal., 1999) - 3 # 3 ’ér_pllocarpme;pv)% * B
2 =42 ~BDNF » % % &3 5 & )k v osp & comossy fiber axon ¥ 145 $INPY {-BDNF
# A 4r > 11 2 mossy fiber sprouting {-¥tpilocarpines® iTac g » Fpt #“—»BDNFL_,A B
R ~ 53 b B BRd5 o R A (F5 8 aniEd (Scharfmanetal., 2002) - f+ B agiEKATS 12
F|24-[ B 0 ¥ 0L A7 B T 3 e 2 30 4 BDNF (Katoh-Semba et dl., 1999) o X Fm A ]
& erdorsal hipoocampus;: » KA 3 + ensp sk w2 (granule cellsd! LBDNF{rTrK B » iz B 3§
bofEKAL 315 6025] 163 > a3 P2 12 7 (Inoue et al., 1998) - R 4 17+ Bl 7 ke &
% BDNF {oNPY 5 ¥ 2 @ cvds fiy (dynamic) frpF & (temporal ) =i B % 0 £ IR
02 2 f PIBDNFIeNPY & fd e B2 BF edd SR i@ 5 o &5 7 5 b hd % (Vezzani
etal.,1999) - d **BDNF f/3 5 pjist > S0 0 FREAEE (hyperexcitability ) frr
e (EE s A RGERDRA S 0 R EE P B ER T foildeglutamate i E 0 e fben
i 4 /1 #texogenous BDNF R ¢ 7 > TrKB ¢4 A-TrK gips it iv* > 5k & £ $+BDNF
E e FrdRR A S 0 #1113 2 BDNF a0 25 & g 7 >t mossy fiber sprouting @
A3t ¥texcitability (Xuetal., 2004) - f £ fgop s (315 £ & BFNPY f=mossy fibers4 11 »
NPY j& & % cimossy fiber * @At p 2 272 (Nadler etal., 2007) - NPY$ig- B3 &
Fehk & 3R 2 B e (condition of hyperexcitability ) 4 & /% § h# it (Vezzani et d.,
2002) o KASR + B RORE (Fehdk 8 314 e oh % 5 NPY 4 33 4c > NPY )k & 3
e T oan FoRERRE Ta- BRAMEEH (Husumetal., 1998) - % A F148 5 7| B o2 4~
B AT S 0 (8 A TR (post-genomic era) & JE F Fohe i i Fie BDNAR 5| d
LigrFEwmie (livingedls) ~ sk~ {3 848 (organization) =2z » # 7 &1 & chp %
T4 f 58 0 Fehsan i#?ﬁgmﬁ@@fm&ﬁé (Hust and Grant 2001) - 3¢ F 48 (
proteomics) £ # 14 (genomics) Ap#F iz » v 3¢ A = (proteinlevel) ~ # [ 7] %
7R (geneexpression) e 3 o 5] fded Fenst i freifid o v niBEERSE A T A RE oo
we 59 Peid A 45 3o B eniRis (protein markers) (Wilkinset al., 1996;Wilkins 2002; Butterfield
et al. 2006) ° F-v0 FHAKE - RAY R F9 FoL R~ Fe{rg it (quantification)
AT v A Rd A BRPERATES D L) F-9 B ens 3t (separation of proteins) o id ¥ *
two-dimensional gel electrophoresis (2-DE) % 4 g 3-v F : 2) F—v F <4 5 fe#<_(protein
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analysis and identification) - i & & fI* B4 k32 (mass spectrometry ) k A 45 fe
€ 39 F (Lubeeetd., 2003; Butterfield et a. 2006) o F-v F -2 RNA { pEiT T b
i &0 A FIRF (mapping of genome) - 4k o #-g B 1 4 s fods f rgenden T RIE (
Quadroni and James 1999; Celisetal., 1998) = 5 # 7 4p 1 v T~ ic * 3t fgdk o — i
FHprgdd i Bf:g (oxidative stress) xifﬁ Miig 39 2 vk A R s (isoforms
) 4rsuperoxide dismutase 1 (SOD1) 4-SOD2 (Lubee et a., 2003) 2 %] o g #b » Fov FF
e G NERFEWES E M ke (biomarkers) £ 5 £ BlIs K o ek i (Wilkins
2002) - 7 #7 % 4p 112-DE fe £ Matrix-assisted |aser desorption ionization time of flight-time of
flight mass spectrometry (MALDI-TOF-TOF MS){-Nanoscale capillary LC-MS/MSst 43 vt = B
Sd-d At FiEkd PO L FLoEFE 24 5L 45 (andyss of
posttranslational modifications) (Liuand Schey, 2005; Loetal., 2007 ab) - H ji&* *t 3o &
AR G f Ha ;‘F]%(plaana)wl ;% (blood)~ & % (blood cells)~ #% 4 %&% ( cerebrospinal
fluid) ~ =3 (tissue) @ 457 % ~ Wwre (cells) ~ fkig (urine) fovdiz (sdliva) % (Aldred
et a, 2004) o AP AT AT o Ak B ORI RKA FERRE T Bk a]gmq
proteomic analysis of biomarker 4 45 > ' % 2-DEfrMASS assay 3% & 7 B & (7~ B0

% & F macrophage migration inhibitory factor (MIF) {=Cyclophilin A 3% > ; Western blot
Ror R (TS B gL B eoMIF {-Cyclophilin Ashg-s B % 3 > Y 1 RT-PCR= %7+ MIF
FeCyclophilin Asfk ¥1 4 3L > (Hsiehetad., 2007) - ¥ ¢F » APk 5z 7 (pilot study
) BHIASD BV 5KA  (12mglkg) 6k {8 s B ®ApAA T L B g PImossy
fiber sprouting> @ & ¥ PR * 5p »=% p v R4 1.0g/kg i 6 #F ¥ 12 P A ek Mmossy fiber
sproutinge F#t A F7 3 0P 4R 314 $tkainic acid 3 BRI & 4 B0 2 05 ok 2
Wl o Py LA FZZED 40T DR E I RMEERE S L guE 2 02 4y ¥kanic acid
3 BR A % e 2 87 3 (Theestablishment of chronic epilepsy animal model, and effect
of Uncaria rhynchophylla on the formation of epileptic focus induced by kainic acid) -

Y ﬁ}lﬁlj&:’"‘s ;‘é

- F

B MRt P A uE 2 0 122 4 FEHkainic acid o8 RO R LA S 2 Y (The
establishment of chronic epilepsy animal model, and effect of Uncaria rhynchophylla on the
formation of epileptic focusinduced by kainic acid)

49 hE B
HEOUITEL P E P By A0 (F0F] > %) > #80005 iz #4148 70
Q6 FYH ) X354 4818 B 0 RN 0 4 of ok 18 1 11566.635. (7.08%6) 4 K o H-rriF B
# r2 rhynchophylline ( Matsuura Yakugyo Co., Ltd) # # & % high performance liquid
chromatography system (HPLC)#-=_ -

2~ # f

RETE % 212 SDA B £ £ 40200-300% 2 B 0 U LR 08 EORL B fLHOR 1
AP A RFEF L RL Y o 12 PP RTEIe? A 2R AR EER
2R . ﬁ%ﬁﬁaﬁ@%ﬁ# CEN FT
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3~ Ml s WG] S 2 > 0 2 gy B gtkainic acid A B R R A S 2 e
(DRt d

% SD + B e7g ¥E;1 4chloral hydrate (400 mg/kg) s FE P RER IS 0 BT P DER IR F
e TR T 7P K/T‘\;P bt B, 7o }%1:14,11]—7 KA REEIRehT ¢ oA
R TR E N o 7 4k i} /Jmfrﬁgﬁ"ﬂ?; B0 A R ﬁfkfrvﬁl?ﬁmﬁ”
W AT V- 22N T RIRE T RE T TR S TR
RS RGN o xR e T Bl RS HRT TR R - BREEL > X T
o FREF IO RGEEN e 71T P EEAX B A G TR & T EAGE B
B eR Bliesr® (MP 100WSW Biopac system ¢ Inc. » Califonia> USA )

2Q)F %~ &
#18ESD+ BN A = o & s B4 o
(@ % %= : * PBS ( phosphate-buffer saline solution » 1.0 mi/kg) 2 ;% M ¥2id & > 6 %
fo#- R Ig o
D KA (12mglkg) o 6iE {8 RS BURPEBN R o
DKA (12mglkg) PEoeizstisfe P B s 0 v R4 %1.09/kg/p » =+ 3F5p »
6 o Bt A S P I o

(D)1 %
CEE 3D

|

s}

(3)7 & in A2
B de RE A A d s o it SEKAS 0154 48 B b Tl S 1S h3 ) PR S b 0 JLESD B
G CR Bl M E T R EER R T o KA S ~ BURR % 17 %k ¢ 3547 iuspike
*sharp wave » 11 % continuous spikes &\ continuous sharp activities ; i 5 ¢ #=wet dog shakes
» paw tremor » facial myoclonia &t tonic posture » generalized tonic-clonic seizure% - KA 7%
/A %F 156 weeks™ chloral hydrate (400 mg/kg) * Vi &4~ BUfeps ts - s HE s (0.37%
sodium sulfide solution) 4&4-2~%s » £ * 495 paraformaldehyde ¥ s ¥ 2o ’?m..@_,?%wx iz
< 496 paraformaldehyde % 309¢2.sucrose® %i-k o Fs k% > 218 #4& A * cryotome® = 40
um (Timm™ s stain) % 16 um (Hematoxylin-eosin % immunohistochemistry stain) z_-*»
oo PRt g B80T C kY o EERC) o

(4) Hematoxylin-eosin staining (HE » gi % &= =4 d 2 )

Sk BR80T C kB s ’tl__j-_m_—r";{_ﬂ_lo LdaR B IR F Y AN
paraforaldehyde %5 4 4% » #-*» # E 3 nd p kR 5 RRD A4 B B E, EI'J@*%%
2+ Zaa® 1 A4d > BEFR DB A ﬁvg RogRP i R10A 48 0 R B PR e G
% %41 44 1 mine 2 {8020 ;?ﬁ%;};zli”v 7* (75%, 95%, 100% ) #t-k » 5= @
B R 0 AR ORIRE Y o AR FHMRE208T  BET £t 8 év’ﬂmfj;if'
Bk B R AAA00E T RLR R R HRIA S F o Lmie o

w
[4

T **Y [
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(5) Imunohistochemistry stain (IHC » & % sk it £ 4.4 )

(i) Glid fibrillary acid protein (GFAP) % ¢

N BT T e bl L FAGFAP 4= & Fudg (1:200; Oncogene, Cambridge, MA )
o Bl s UPBS e ts o 3t 2 B T #23% HeO2/methanol % fe 35 & 154 4815 0 £ 1Y
PBSi# - = » ¥ 210% & ¥ #4 x 7 (LSAB kit, Zymed, San Francisco, CA) ** %
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BE20 A -BAFRIG foRFd e iﬁ’- P T BB ER T X R A304 4
. ,”\ s PBS/F 3% 0 A X304 R E - I E R TERERL0N4 0 2 (S EAF I
PBS %3 = - £ & L&AB-peromdasecomplex £ 3 %104 4515 - 22DAB (Liquid DAB
substrate kit, Zymed, San Francisco, CA) £ e 32 % 2-104 45 > ¥ 12Zhematoxylin 4+ L ¢ »
ESNRRIEE o s S

(if) NeuN Immunochemistry staining
ABR g B P 244 5 200IM Tris buffer @ FEa > BT Ao mFY]
%S -kizie > 304 42 {4 * Trisbuffer % o fe fTrisA (0.19% tritonX-100 i3 *+0.1M
2_Tris # ) % TrisB (0.19% tritonX-100 % 0.005% BSA 3**0.1M 2z Tris ¥ ) » #4E A ¥
'F 7% % 104 48 - 4 » normal goat serum (ABCKkit, Vector Labs.) # % 45 4~ 454 * trisA%
FiEtes & 104 48 - 40 » FA (antiseraNeuN #5000 )ACF 48 - FFis * TrisA
2B etk A 210 448 - F ¥ 4 > = 4 (biotinylated secondary antibody against rabbit 19G
made in goat, ABC kit, Vector Labs.) # %45 4~ 485 * TrisA 2B jik & 2 104 48 it
§z2_ 14 » 4 » avidin-biotin horseradish peroxidase complex ( ABC kit, Vector Labs.) * & 1]
oo fs* 0.1 M 2 Tris buffer ‘}Fiiﬁai =& X504 o Y RIS > @ % DAB (
diaminobenzidine tetrahydrochloride) i & ¢ » # * grA % —# =4 ¢ (H-E Stain) iFcounter
Stain LRz A3 0 Rz F 2 e > T i NeuN & IE M aimie o

(6) Timm’s stain
& & >+120 ml=9509% gum arabic ~ 20 ml citrate 3 % ~ 60 ml =Hhydroguinone % 1
ml#199% silvernitrate » & ¢ X160 4~ 4 - %7 FEHFRREATEF, g 54 8> #agt 2
Frondeanp Kok o F o JE0R fie = Rat Didtilled water NaH2PO4(g) NaeS(g) 400g 400 ml
476 4.681:40% i T B R ¢ R L 2 AT H @tx:xﬁtﬁﬂéﬁnmﬁ D3 g g o f
§4 47 1 %8 (Image-Pro Plus 5.1, Media Cybernetics, Inc.) » 7€ % & o

A~ Bt 45
E A5 %3P GFAP - NeuNM |24 ¢ wmre ficp > #7118 2 ficdy  * onewayANOVA A 47
e LB FENEFALE(p<0.05)-Mossy fiber sprouting 4 37 2 1345 Timm’s
stainkeT™ @ 3tja § %k w (dentate gyrus) kA& R (inner molecular layer, IML) & %l -
FUp| € IML* % & (opticdensity, OD ) 2_ T ¥=ig » 3t 34k *F ip] (outer molecular layer, OML
) B® ¥ - s> H2OD¥T 5 ¥ F & (background) - £ #OML 2. OD £ IMLz OD4p i > Gi
MMHODZ THHE B2 F At > TR RS 2 FRER > AREZ § ¢ £ DAL i At o
)2 #cdy 0 * oneway ANOVAL 45 » e P2 S B R F &5 ¥ 48 (p<0.05)

5

~

&

—

1. 47 % KA 3 2R ~ & mossy fiber sprouting:rsz #

SD =« &AL iix KA BR 3 (F63F 15 0 #2425 B dentate nucleus® % mossy fiber
sproutingsOD e+t & ¥ ‘e fr4) % 2 chOD E 3 4 (both p < 0.0001) - & 4 % e frd ¥ o fF
mossy fiber sproutingz0OD /& 4p 1 » = :F‘f B3 L &534L (p>0.05) -



2. ) EHKASF WA~ 85 5 H 3 NeUNS ¢ 11 imre 2 e

SD =« B e SFKAE R 163k {6 > Fr4l ks 5 CAL% NeuNZ ¢ 5 14wz il
Pt ¥ efeggFie > (p<0.0001 p < 0.05 respectively) - it ¥ 2% 5 CAL% & NeuN %
§ MM i L 49 e % (p<0.01)

SD~+ & veid KA R (T63F (8 - #7425 5 CA3CE ENeuNZ ¢ 15 {4 e dific
Pt ¥ wmifrdy sk e (bothp<0.001)

3. 41 FHKAGF BALER K% 5 % B GFAPR ¢ HiLin®e 2 dmcH

SD+ & ”;E;,#&TKAJE’? B S (F61F 15 0 #2403 B stratum oriens (SO) % ¥ GFAP
Z¢ Biimeaniep ¥ 2frdgE e § (p<0.0001, p <0.001, respectively ) o & ¥ ‘%
5 SO% #GFAPA ¢ 5+ % chficp v 49 % 2> (p<0.05)

SD < E:”,w,,_ﬂafKAFz@w%)Ffr’? xv6$ (5 0 Frd)es B stratum radiate (SR) % 3 GFAP
¢ Biimeaniep ¥ 2frdgE e f (p<0.0001, p <0.001, respectively ) o & ¥ ‘%
5 SRE B GFAPL ¢ 1 [ iwmbe crfic P {rdy Feqp il 3 £ &kt 4 (p>0.05)

SD + B v KA B R A (F61 18 0 #2424 5 hilus® 2 GFAPZ ¢ 1 [+ m e en
Bepot ¥ efedgE e f (bothp<0.0001) o & % 2% 5 SR% #GFAPL ¢ 15 | % cnfic
Pirdgiedpinily &L (p>0.05) -

o~ HEE R

AP T 3 5 B or SD & B R KA B R (TG 18 0~ BUA B R P Timm’s
stainsHOD & 3 4r » d **Timm’s stainenOD & i % mossy fiber sproutingsijk & - 4ot » P
< B § % £ amossy fiber sprouting3 4r > @ 49 305K & F 0 12 B 3 40 o F) 5 mossy fiber
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