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Hippocampal axons remodeling was induced by Morris water maze in rats

LIANG Yin-ji, SU Bao-gui, PAN San-qiang, HAN Hui, ZHAN Xiang-li, WU Dun
(Department of Anatomy, Medical College, Jinan University, Guangzhou 510632, China)

[ Abstract] Aim:To explore the plasticity of hippocampal neuronal axons, we investigated the remode-
ling of hippocampal mossy fiber by Morris water maze training in rats. Methods: Male SpragueDawley
rats, 2 months were randomly divided into the model group (n =20) and the control group (n =20).
The distribution of mossy fiber was study by Neo-Timm stain. The distribution of microtube-associated
protein tau-1 in the hippocampus CA3 region was observed by immunofluorescence stain between two
groups. Expression of tau-1 was identified by Westem blotting. Results: We demonstrated latency of
platform becomes gradually shorter after six-day learning. Compared to the control group, mossy fiber ter-
minals were significant increased in the CA3 stratum oriens region in model group. Distribution of tau-1
was obviously observed in stratum pyramidale and stratum oriens region. The expression of tau-1 in the
model group was highly up-regulated compare to the control group. Conclusion: The results established
learning and memory induced axonal remodeling of the hippocampal mossy fiber system in rat. Mossy fi-
ber system could be an ideal region for researching the relationship between axonal remodeling and leam-

ing,
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—AMEHEENERY . BONEHTEERR
ERERANREEHRE, SERAE AL
WEF, RRF/IARRES @B BIMEETICIZIESD
AHARED CA3 REMABHEA . HEEK
RGATE N 2, AT 5K A Neo-Timm 3 5 Y15
Morris KA EIZ/ERKBED CA3 KEHAFHNS
1, AREREARLET BRI CA3 KIEEMX
EH tau-l FRIXEF, Western Blotting 75 5 # il
tau-1 ik, X1 ¥ T CA3 [X #2250 3 2% ) °T 48 4 ok
TBFSE, 8t — B4R tau-1 ZE RS TTRIR AT B i
KITER,
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1.1 RB3Y

BHERRFLRIYPOWA 2 ARESE
SD KR40 H,BEHLA Ak A B YI G HERIAH 20 R,
Wk B4 20 R, KBRESEAFS R, LRATH
AHYIEENEL BRI 1 A,12 ~ 12 h B8
ZH,
1.2 7hiI%
Morris KX B KB E 160 em, W& (ERE x &
BE) :12 x30 em®, K H HE: 50 cm, K P IIAE B
B EXREAB VAR, KR EERFE
20 ~26 C,FAIEH 4 x4 m’, FUERHREEE A
IS, ARE AR KRB
B2 A KRB R BA, 2 YNGR 24 h K
RBAKEEFEMHE A H K 2 min, BEEHEA
phet 6 d I YIGBT B, X 12 K, BRWE
Gt KK RE e, YL 4 MARIZRFPRA
Ko EFRRBMAKENR L E PR & H5 A
(s) , BRBERAERIT . DA 60 s K MR H LR,
KF 60 s HREBIARF &, &1L WEH LA 60 s
EBARKEIFE, I REFE LEE0s/E
RS 60 s FEE BRI, Bkx RAKK
FKWFK 60 s, KB 60 s, GREH 12 K,3L6 d, K
WRARRERFE LU, REAGSEBAKRR
—¥. FIFAEBEBKGF 4 R F DigBehv 3
YifT 295147 RYL N Morris 7KK B HURSMT RGEHAT
B RIS
1.3 Neo-Timm #£&

Bf51dYI4%/E 24 h B2 Hghi& 20 2, &K
B BOR3. 5% KERBEERRE, EEEER

ARk, REBR, X EIF, EERELEM
Neo-Timm 465, ZH T E T RES N 1% Hiibih
& 30 min  RIGHBIRES BRI 3% R _B/RE
A¥H 4% £ EHEE/0.15 mol/L PB, &2 KWK
B TFRR4800 20% 30% BESE/0. 15 mol/L PB ¥
W, B—MEIRE T Leica K] HHL, OCT fu 5]
W, 40 pm ERERYI Ao & BEH, &KES
R 50% FIHL{AKE 90 mL A& 7. 65 g Fr A
7.05 g P EMREA B W 22 mL, & 5.3 g B
90 mL,BSIMARESBH 17% B4 1.5 mL,
B T1EiR 26 CRIKFH£A 80 min, EAKEE. BE
ZEEDBKER, PHERNBHFRE. GRERE
I CA3 XE#A 2% 1 WMREHIT A ,0 4 88
EHARERERZRALER ;] 4 RARERE
HREANERBERRL ;2 47 AR ERRE B EA
LREGEEETN - #EARERELER
FHRBER 4 2 - HERARERERZRNEHALE
B, CA3 XEGRESE ;5 4 A RESRE
BREARENEHREBN CA3 KELRERE
Gt
1.4 RBHEREBALFELE

BEBESMERERNALE  ETHRES
Bh3% N_B/RENSB R 4% £ E F§/0. 15
mol/L PB,4 CHRFIH . &2 KIKKE THREHH
3 20% 30% FEXE/0. 15 mol/L PB ¥ ¥k, 5 — M 3
BRE T Leica K1 F#L,OCT W |, U 12
pm BRI o BIA 0.01 mol/L Hiykk B £h 28 mhilk
W(pH 6.0) HEHIFBEHE 5 min, HRBH, &R
53800 10% £ M E B E 30 min(37 C), F/MRH
tau-1 BETTREH {4 (1: 250 Chemicon /A F] ) #EH 16 h
(4 C), PBS mist, A Cy3 #RiC MBL/NEL IgG( 1+

500 BRXRAT)BEBEF 1 h, PBS shik, AL R

¥L(DAPI) H %4 5 min, Wk, 3 ,#%. APBS Y
H—HU At R,
1.5 Western blotting # 3 tau-1 Fik

B2 AHPES R, BEBRS N 3.5% KE&
ST R I I P U 5 SRR B S B oK b BT Sk B e 5
BT -80 CokFEN &R BUBRZAMA RIPA 41H
BRI, BT B4AE, 15 000 x g B> 10 min, B |3,
UBCARMERREASE. ¥EEARELT
KB ¥ 10% SDS-PAGE 3%k /5, A Bio-Rad #
B #%{4E i 350 mA 40 min $5E0E PVDF &, (k#14
¥Hh 5% BIETIMZREE 1 h, INA tau-1 H3T(1
:250 Chemicon /A7) )4 C R MW E 3%, TBST YAk
10 min x3 X, B HPR iR iE-HERFBE,.ZR
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2.3 XRiFH CA3 X tau-1 ERAMEFRMNSH
XTHBEKRED CA3 K tau-l EEHBE~YE
ESmEEWR, 2ARIBEHE K6, 8HE
KREL CA3 X tau-1 BEFRMEFYIG 2 H7EEH
BUSH #EEAREHERBAFTHETALF
(E4),
2.4 Western blotting 55
BERH KRB DEH tau-1l EARKHLITRY
HEm(ES),

ESRCE:]

SL: ZHIZ; SPHEARAIMZ; SO EHIZ AN RRIFRIEME A XA tau-1; 356 % DAPL YR 4 DNA UL B REARMME: E#Fk

B tau-1 EATEREMRIZ AT BB 4

B4 BAHMBAKEED CA3 K tau-1 LERERE( x100)

tau-1
52-68 ku

GAPDH
37 Ku

M S

M BRI S. x4
Bl5 Western blotting #3il] tau-1 B []fKiE
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B LN ST BRFHE R RA =R
Bl g%, =5 APl EE P 2 ERAL 2 AT M B A4+ A

RN EH RMEETPRERRENE S 4%
B Ttk E Bk 40 A Bl R B B AR AT, B
5131 CA3 X35 91 /2, 4 1k TF 4 (R 20 o TR 28 3538,
B " R EEAE R B, BEPT LIS
CA3 KEWR, e A R AR 14 2 5 4 th 40 i
RO TR 28 T B B 2 Ao, 0T LASTI8 2 R Bl 9 4
FI2 (BB A b X ) , 5 00 40 B 44) 58 5 ST 3
BIRAEE R S, FEABRR /A LA AT SE 5 o B SE
Wista K BZ2KRE GG, KIS EHHIEET R
ZIEHTBIBARED CA3 K EHRZNEF RS
., Ri5 Wista KR ML, 57 HAR/NREZ
Morris KK E I Zh/E CA3 K &S B H8E RAEK
AT, IREL 5T Morris Kk B ISk, B & LT AT A
AR, T R ARRE S . A%
1 SD KRR Morris KR BE Y% /G, 85 CA3 KE
BARES A RETL SRR/ DAL KL
A3, B S PRI E 01260 SD KK,
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BLCAXEAMREY EEAEFEENAR,
EHZEREARBENEERE. £ Moms KXE %
G REKRED CA3 REEFEAERZE B A
RENELMHERR BAH B TEDEDHE ML MR
fEEMEE, B, 85 CAA XERZHREYHM
AR RBREEAERENEN—IHARER
BERBEEXE, R EE KERANEEHEEN
EEEREEEER L,

EXM e BEHAR—-FERNELR, FES
FFALKRA B G S RARK, 5 R
RERBFHRMEFEHELH AR ERES RN
BEE, /MEFELS. Awu EHFEEMNTH
ZTUHMEN. KEBBFFRIEH,1E Alzheimer 75 5 & I
PRESERRLN au EOSEEEHMT, 6
£ Alzheimer FFEEM ZRIHZ —. BREHIK
tau-1 fEN M Z AR RS R R EY 75 v &
BEIEBSERAL Ser198/199/202 {7 X, ZETE R R Je
R EHREREEY , AHAERER tau-l
BEHNFEFERE C3RNEHRE, LHAEKR
ARKREDHNERARENEREZERAEHAR,
AEBEMAAREDEHN tau-] RIXETALMER
FEHEER REINSGHERNGER, MR FERL
KK EHF4n BDNF fIE B 8B RE tau BEABKRL
RECM BRTBHRE S tan BEHBERILR
BEX MEH—EWR.
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