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1. BESSf & NAD (P)H (3 Apoptosis-inducing factor
DOKRGEED S OFEREIHT 5

INFHEAY, AR e, A WY, HAEEA S, AR
R, SPEPRL Y (IR PE 5 A AR AR AR P, 2]
PE2EIREE2ERY 5 4R, PFR B IR HRR AR e R B 55 2 A
Fin

[ 5t & HAY) Apoptosis-inducing factor (AIF) &3 + =2
YR TSRS 2 EAE T A= BIARGENEIC T R
F=YARFET L. K, I Fa v Y 7R AIF (ATFw)
IR B L CHIEL, NKmABRESHINE I L
Lo T EME AIF (AlFw) ICEMENLLEZLNTE
7o, Fkxlx, v R AIF 2 KIBWICHEH S &, KBHpe
OMINEMZIEN T 52 &0 5, AlFmd AlTFab A+ ¥
ORISR G T A2 2 RN L 72, $72, AIF
& NAD(P)H K Z k&2 BT 5. ABFE T,
AlFmi BX O AIFwEI by FY T EDMHEAERIC R
TR B LU NAD(P)H O EEZHL T 5.

[iths L UHR] <7 A AlFuw B X O ATF 2 5BLL 72
KW Z KA F V381 (TmM) ORI THIEL, Hoh
2 BRI % W85E L (98,000 % g, 90min, 4C) L CHEM 4%
47z, ZOERS%, A F YHREORL 2 REE (7~500
mM) THEH L, 4C, 15 REELIGHEE.OEITY, LT
DAIFEZ2Y A% 70y MEIZX DML, B
O OMRMER T L7z, B, Sva—AF XYy —
YBLUON Y I—ERRINT 5T I ) BFmEENE
T5IETHEE L BREMHT T AlFwm B X O AlFw i
A VEREEARA I & i L 7223, RO R I35
ZAET OFf BT U7z, SRS R I & 2 M,
A4 % YERIE 100~200mM O T, AlFwuliZBWTHRAT
Horz. WEEEOMEEIENIZ 1 mM NAD(P)H OiFHNT
EOIHE L7z 72, T =T SRR PUEE
W7 IR LB EERIC X D, WA & D R T Rk
B L TWAZ EAURENT.

(4 ] BER S5 X ONAD(P)H (3 AlFw B & O
AlF o DA & O sl % JHI9 5. Wi 8 - O BG4 121
NAD (P)H ARAF 1Y RN LS5 28 % 3. (R
L)

2. b biPS#ilaE AW EMMOREBETIVOBE
moOE E R B OE RS LR
BEPE AR AT e > A 7 4 )
DIRBIEHAROECHEKROZFHTH Y, ZONDLE
HBIX 2015 4EIC BV THEM 19 TAM LOGE2E STV 5,
INEZT, R ERE T 2 S e uiiie & v
7RO A TV D, IO BRI
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BEFADRLIZLIZHWONE A, BRI X > T0
B OO EMITKE S RE D, F2THRAITL
IBMARE A B L, T v MOSERHHE H9c2 T4t
A EiTo7ztk, & M IPSHINE (201B7) A 50 L#EE L 720
AIRINE 2 I, RO B O ML & 7V O % i 72,
2% M, Omg/ml 7V a2 — AT 24 BB L, ladAr
I ORI OB 8 2 MTT Assay M OF11Eh B i fif
MTENENRANT L2, ZORE, 20% BEE, 2mg/ml
TV A—ATHELZZDD LN, 2% B, Omg/ml 7 )V
O — AT 24 BB AR U 72 M 0 A A7 3R R OMAS) 0 3R B2 13
KT L7z CofER L) ARBIgEO T TR e L 7z Ol
R R BEOREZFHB L TW5 Z EARBEEh.
COMMETIWVICE 5T, NLELZIWERZ#HITONS
CENHIEE NS, (FIREMK % L)

3. Zinc finger protein 521 RIEY I A TR S N 31TEIE
% (3 Dopamine-beta-Hydroxylase ® LR A EE 5§ %

KA, PHERE, 55 5F, WHER (FRX
SR AEBE R 2 R FE RIS Bl

¥ t] Zinc finger protein 521 (Zfp521) & ES Ml 5
AREATEEAIIEAN O LR - & LTHSTw S, k4
X I NFETIT Zp521 KIE~ 7 AR L, Zfp521 DKIA
WX D LB X ORTEH ORI 2 &EOTEIREI R %
CEEWHLMILTE . EROTEIEE X, WNE/ T
IVEOBLEBEICEDbAFEIMON TS, £IT,
BNE 2 7 I v Z2DEKSY ¥ 37 HOEEALD Zfp521 K
Y7 A TR L NIATERFE WG L Tn 2 27

iR A £ oML, TR EhoiBMmIicsir5
F=X3Y, JVTFLFY Y, ko b= VilEREIL
72, ZORER, Zfp521 KB~ AD F =383 v RIGHTHHRAT
FE, BER, #E, hRoZzhEhiBuTEd, /v
7 NLFY v RIREREFRCBWTHEML T, kb
ZVEIZOWTIE, EOFMICBVTHENR SN ho
oo WIS, BT IVAERSY v BHO%BIE % qPCR
BISTHAR, ZOER, F—=13I 02/ V7 FLHY)
Y EAWKT 8% TH 5 Dopamine-B-Hydroxylase (DBH)
OFRBPBHEIML T/, E5ICDBHOMEHTH %
Nepicastat # ¥ 7 AL L72E 2 A, SR ARNEATE O
IREG &\ o Z AT R DM S v,

U] Zfp521 KR~ 7 A DATE R F 1L, DBH O3
LBMWMHN =3I Y ORP R/ VT FLF ) OB
IpEIoTwp I RSN/, BRI D, ZFP521
13 DBH S ZHHIMICHIE L TB Y, ZoZ L»HEo
EWARITECHEZEZTwb EEZ SR (FEHIK
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4. Mild heat exposure promotes proliferation and neu-
ronal differentiation of neural stem cells in vitro

Hossain Md Emon', Kentaro Matsuzaki', Masanori
Katakura'?®, Naotoshi Sugimoto'?®, Eri Sumiyoshi',
Osamu Shido' ('Department of Environmental Physiol-
ogy, Faculty of Medicine, Shimane University, “Depart-
ment of Nutritional Physiology, Faculty of Pharmaceutical
Sciences, Josai University, ‘Department of Physiology,
Graduate School of Medical Science, Kanazawa Univer-
sity)

Heat acclimation in rats is associated with enhanced
neurogenesis in thermoregulatory centers of the hypo-
thalamus. To elucidate the mechanisms for heat exposure-
induced neurogenesis, we investigated the effects of direct
mild heat exposure on the proliferation and differentiation
of neural stem cells (NSCs). NSCs from 14.5-day-old rat fe-
tuses were propagated as neurospheres at either 37.0C
(control) or 385C (mild heat exposure) for 4 days and the
effects of temperature on proliferation were investigated
by MTS cell viability assay, measurements of neurosphere
diameter, and counting the total number of cells. The
mRNA expressions of heat shock proteins (HSPs) and
brain-derived neurotrophic factor (BDNF), CREB and Akt
phosphorylation levels, and intracellular ROS levels were
analyzed by real time PCR, Western blotting and CM-H;
DCFDA assay, respectively. During proliferation, heat ex-
posure increased NSCs viability, neurosphere diameter,
and cell count. BDNF mRNA expressions, CREB phospho-
rylation, and ROS level were also increased by heat expo-
sure. Heat exposure increased HSP27 mRNA expressions
concomitant with enhanced p-Akt level. Moreover, heat
exposure increased the proportion of cells positive for Tuj
1 (a neuronal marker) during differentiation. These find-
ings suggest that mild heat exposure increases NSCs pro-
liferation possibly through activation of the Akt pathway
and also enhances neuronal differentiation. Direct effects
of temperature on NSCs might be one of the mechanisms
involved in hypothalamic neurogenesis in heat-acclimated

rats. (No conflict of interest)

5. MAZREES XIHF,r5IZE. T NETEHHBO
Ca®* Y JHIVDRE A S = X LDREER

2 3o, AR W MR, PR (FIRAER
TR HEBR R AL PR

(A1) BB R A5 28EE S 1L VIL X BT

X7 a7 A = EEHACRZ AR A A L I T e
RIRETLIENME SN TV, Ko, WERERER
T T 54 XTI WY (FXIa) b Z 0254 % A L g
Bl Ca® v 7 F NV ESESEL I L2 R L, EOASL
THE L7, AWFZETIE FXIall k% Ca** v 7 F VD FelE
A S 2127 5.

[Frik & AEH] Fura2 8681080 5 M EETHTE A
7r5 OMILE Ca® A L2 508k L7z, FXla &, WA
PEI2 100nM THRAISET 2 Mifust 25 0 Ca A %D &
HZZ L, 300nM 2BV TH TR S/ABED SO Ca?* K
Hz5I&E2 Lz FXIalok s Ca'iitA (27.8+18%, n
=7, BAAEBYE LB Ca>* F ¥ A VEH YV F 7 £ L
WX EeICESN (05204%, n=4), K RIEBM:
Ca** F v A IVIHER] YM58483 (236+1.3%, n=4) B L °
TRPC3 FH4EH#] Pyr3 (239+1.0%, n=4) [ZI33Pitk2 R L
7o, B, VIVFT XL KB EIEIC £ 5 Ca® it A
%, YM58483 B X U Pry31d % 73 IV FE LI X BIFEIR
PEBhE Ca> i A %, N ENIFEANCIE L 2. iRy
PCRf#HTIZ X ) A7r5MIIBIZIE, LAEICa> F v )V oue B
X OHP e ERVEE 2 Ca?*F ¥ &)V Orail, Orai2, Orai3 735
HL, TRPC3 RIH LAV #5227, RNA T
W% FHWC oue, Orail, Orai2, Orai3 @ mRNA J88i% #)
fL72E 25, FXIalZ X% Ca* i A (01800011, n=6)
&, oue DFEFPIHNC X v il S (0.087 £0.009, n=4),
Orail (0.156=0.007, n=4), Orai2(0.175+0.013, n=4),
Orai3(0.183=0.017, n=4) OFBIHNIZILP M2 R L7,
—Ji, BT TVHINVE L B Cat it A (0.746+0.038, n
=4) 1%, Orail (04150023, n=4) OFHIHFIZ L > T
PSR, 0w (07910034, n=4), Orai2(0.837 +0.030,
n=4), Orai3 (07750037, n=4) OFEBINHZIKBLME%
~L7z.

[iam] FXTa 1%, BALCEEME L8 Ca** F v AV & G
LT Ca" i ARG &ML L, M RRN 72 Ca® v
TFNEEESED, FIRRHK &L)
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F — < MBI BRI 76 B S & 72 #k (CD200L B & U S #k) % 4
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OMEFEMM~ 717 77— (TAM) »3mL, T Hilgic X
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BT 2L, mECMi~oERBEEZEZ T LZRAML
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ARG BIERIREEME, AU ER L. kil
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OrTHERES T, (L RERMEECE )

WS 0 323 B PR B BRI, MBI AR E TV & L
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W, 7 SRR AT G T R A A g L, AN IR S
Me U7z #4%3, 5o, B X O 1 HME IR
LCHIZ 2, 4 BMEHICE % 30 TR AR U Cpr L7z,

WHEAE e LS AR T T I D 2545 & I sk i 0 A % e R
L7223, B ZLIIIh RO SN h o7z Ol
TR T D MARICED S 2As, 23 &Y AT
FREPEE L7z, EBHEORFEROZIZ L0 S
EWEIICH Y, FETL2HE0ET Lz —F, B
HEEOZILE S L TH 72 KT TO PACE4 B
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FOAQPS OREHAE YT A YT ay MK )N L
KERL, AEERMCO M PACES BHOFHE - ZEASH0 SN
TIEMHEDOFHL XV BRITRIE S L izds, ¢
TS SN h o7z FHEMBILEECOZLIZRED b
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REMIZshe, AR, FEJFmh, JEsEd (BIUKEEER
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TEEEBO 72O S A LMk 7 v (&
YhFvawrF, CO)EHARE I Bk & I L < B AR -
PEERPOG & A3 5. CC ORI LRI CH 5. 4
i, 7 v MEREWHESMIE (RVLM) [ZRTET % CL ik
AP R EB IS L > THET 2 2 L 2 %A L7z (Kuma-
da et al. in revision). CC OH KA FE OfFIA % HIE L, AWF%E
Tl RVLM @ AV o s it 2= fi A L 72,

T4, KO L OHEEA S RVLM ISR § 2 2% 4L
72,7 v b RVLM ST AR N b —H— & EA L 729250
M5, HNBLREE (CNF) - #GH##=S% (PPTg) Rk
DIKFVEIZBWT, RVLM NO#E MR % R s h
72. CNF/PPTg % & &M ST B X I B & AT S - S
JEISEDEL S Z s, BT (MLR) & LT
HMENTWD.

% Z TMLR % & RVLM ~ @ #% §f fi #% (MLR-RVLM
R oAMEREE WE L2 LRy 82 H ChIEF
ERBEE 272017 T MY A VAR ¥ — [Frlik
- FPATFIBAREL: (AR OR5] 25 v b MLRIZIEAL
72 (N=7). FEES » P RVLM IZH 2B+ 52 LT
MLR-RVLM it % IR L 72 & 2 5, BIREIEH
BIC kA L2 (+7+21mmHg, P<005). —J)5 COq0%L - &
RGN ENIZAL L e d o 72, T2 g ta D 5,
MLR-RVLM #i#1Z 7 Vv ¥ 3 Y BIEEETH D, RVLM C1
MERNEFED R D T LD o 7.

YL ED#ERA S, MLR-RVLM i 0> BLEE 135 2 Il e
WH L Bl TICHEZ 25T 2 EAURE R/, MLR-
RVLM #ifife A& By I 0 71 BUG D A2 % W] % D13 5% 0
ERMETH D, (FIREMHK & L)

9. Oxytocin prevents corticosterone-induced dendritic
atrophy in mouse hippocampal neurons

Hein Min Latt, Aki Sato, Yuuri Koga, Hiroaki Matsu-
shita, Hiroyuki Michiue, Atsushi Fujimura, Teiichi
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Nishiki, Hideki Matsui (Department of Physiology,
Okayama University Graduate School of Medicine, Den-
tistry and Pharmaceutical Sciences)

Glucocorticoids, corticosterone (CORT) in rodents and
cortisol in humans, are released from the adrenal cortex in
response to stress. Glucocorticoid receptors (GR) are ex-
pressed in many brain structures, particularly in the hip-
pocampus. This makes hippocampal neurons vulnerable to
elevated glucocorticoid levels as seen in a stress response.
Although they help individuals to combat stress, their
overexposure in animals has been implicated in dendritic
atrophy and apoptosis of hippocampal neurons. On the
other hand, oxytocin (OT), a neuropeptide produced from
the paraventricular nucleus of the hypothalamus, has been
shown to mediate antistress and antidepressant-like ef-
fects in mice and rats. OT receptors (OTRs) are strongly
expressed in mouse hippocampus and amygdala. We ex-
plored the effect of OT on the dendritic growth in primary
mouse hippocampal neurons. Both OTRs and GRs were
expressed in primary mouse hippocampal neurons start-
ing from day in vitro 1. While OTR expression was con-
fined to the cytosol of the soma of neurons, GRs was lo-
cated in both the cytosol and the nucleus as well as in den-
drites. Primary mouse hippocampal neurons were treated
with different concentrations of CORT and the degree of
dendritic growth was measured by Sholl's analysis. In a
dose-dependent manner, CORT decreased the degree of
dendritic arborization in the hippocampal neurons. Co-
treatment with OT attenuated the atrophic effect of
CORT on dendritic branching. However, in the presence
of a MEK inhibitor, OT failed to rescue neurons from
CORT-induced atrophy. These results suggest that OT
prevents corticosterone-induced dendritic atrophy of pri-
mary mouse hippocampal neurons via MAPK signaling.

(No conflict of interest)

10. HHHED-2H -2 D-T2a-Z2OAOKEANM
BICH 9 238 EMFIRR

AMEEE— NI, = 98 AR, s
e, PRIV ® O A R PR A TR R e A A 2 i e,
R S AR B )

[(FRte HMlE~ &, HPPED-2 7 b —A, D-7 ¥ a—
ADReA BB OMNO 72 OWf7E % LT &7 LIl
FIHIZBWTIE, I BDEKNE TH D Streptococcus mutans
WX 2 A AREDMERIC O W CHIZE & b7z, 4], il

H & D IRICL 720 0 S.mutans X0 2 O AR O 11 PN A
W BEHIICOWT, MEEL 7.

R E 5] TRE AT 2 RIS R7 38 © & % BHLK;
&, Smutans % BIRMWITH#ETE 5 MSB Hi#hiz, D-%
AM=Z,D-733—=RA% 25% F7213 5.0% &I L 725K
Rt 2RI L7z, RIS U O 2 I oXi b &, S.mutans
WCRIEDPH L L ENTWEF VY b=V EELHEBE v
7o BRE 10 44 & 0 MR 2 BRINGR, RRHbIC®AT L, AFA
B D 2 Stk TR R AT - 72,

ERID-ZH b —AE D-F v a—A&HML 72T
1, MR, RSB, av b=y, 3 =0
BRI 285N, au = — sl Sz, 5.0%D-
FIH =R, D-F A=A MAIHHII BT S, 3>+
T —)b kg U230 E#E, BHI L (F&set) <, %
NZN942+60%. 90.0=6.0%, MSB 3l (BExseft) <,
FTNZENTI9*126%, T7.3+11.7% THh - 7.

[(FED] D HF—ARED-T¥a—RiF, 25% %
5.0% O BRI BE TR BNHIME R 2R3 2 L A5 & A
L7 o7z, BHL, MSB DU, WSS b ICHmHENHI1E
HAZRL, Smutans DA% 63, WEMHEEZ &, Mmool
JEPIHIT 3 LT b IR  BEIHBIHIE R 2 7R3 2 & 2VRIE &
nrz. (FIZsME # L)

1. BABHI» S AU MEE#ES BHOKEER
HEBRBRNEMMLE CRIFTHE

FEHEN Y, HER !, IR, MR T2, R
Z R, W (IR ERSER R S A
SIFFERE, PRI R A A i I AR e A

G D FEME LI U 72 BB D i b % [ X<, BA
VA VMG S B SRl O A B L 7z ARIEZE T,
REOGEEI S A v AV IE % 29 A B O g ZACHN K%
BT BB IS H LCREEL 72 e v
A VE D I E TV & LT 18 # il » OLETFE
7 v & (OLETF) K UM LETO 7 v b (LETO) %
M7z, %9y MGEBHEE L IEEERIC X S L, BB
by FIvavAEs % 1 HAG 604, HEIZ5
[l D $HEE T 4 MRIFENGE L 72. OLETF ® & J *ff® VEGF
mRNA FHE & BMIMAE%E I LETO IZiE L THEIC
EEER L —F, ©J Ao NOSIEM X, OLETF
ELETO OMICH B2 %2 RO R o 72, EB)d OLETF
DY T AFHO NOS IHHICHE RIEEE 5 2 b o 72h,
VEGF mRNA 8l & BHIE % % 4 510 S 872
OLETF O3 LRI &R Y 7o v 7)) ta— v
(F TAG) ®1Z LETO IR L THEICEMZ R L7z,
Bix OLETF O AR &2 A S ¢ 21013 ESH %
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Mo 72h%, I TAG A TRIIRD SR 72, FFAEB) DRI
&k D BIFMEICHBT 2 TAG ZEEMITRI S22 &1
&, EREHNTEAIAE R E OB IS ) RER Y X—¥
DAL L, 2RI XD TAG DI RAED B 5 L 72l g
W%, (R % L)

12. 2L BREHE D parvalbumin(FHE=—1—0O> &
perineuronal nets IC5 2 2 R E—RBEHDEWVICL DR
2okt

ASEA Y, EHEN Y, B PR NP
A TESGFER G N (IR BRERFEBLE d AR
REEWETERY, B IR R PR =38 2= TR )

AL LS MR E G B LR TEHY
5 EMEAET 5L, BIAILESMIEE (BLA) @ parval-
bumin (PV) Bgtk=2—1u > 53 5% (Urakawa et al,
2013). PV BptE==2—u > ®OJHPHIZIE, perinerunal nets
(PNNs) & IMZNn 2 MM STE B S L. PV Btk
—a2—0 & PNNs (ZIZR8#EAH Y, PNNs B35 &
PV OIEBIREEADSHA 9 % (Yamada et al, 2015). i E AT
T, 1 HH &2 2 BEMHTIC X 5 PNNs OZA L7253
ENTWw5 (Slaker et al, 2016). LA L, BLA Tif, PNNs
a3 2 S R EREHAE ORBIEIANTH L. Lo, B
M BBERE A PV = 2 — 1 v % PNNs 1252 5 2
3, FE LR MR OB X o TR DD 5
A, FICHEES T WA, KRR TIE, ST o8
LBHEFEAS PV B =2 — 10 L PNNs 1252 5% %
WRD 72002, 25 O Wistar RHET v b 2 B2 7 B8
T1AMEE L, BLA & RHAEIMIEZ (LA), 15 CAl
area (CAD IZBIFT 5 PV k=2 —1 >~ & PNNs % ik
FCIARAT L7z, 1AM OB REMEFICL D, LAKBT
% PNNs &9k L7z, 72, CALIZBIUT APV = 2—
o > & PNNs #5984 L7z, —J5, CAl Ti, PNNs 2P
N7z PV Btk = 2 — 0 » OFIEAHIM L 72, LL ORI,
1 O &2 2 BB AU & > TPV Btk = 2 —
O E PNNs IR 28 8E 52562 L 2RBLTWA.
Ltk 5B E, RMFABTOREZBNTALTFETH S
(FIZAHR 22 L)
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DR

AWK, SEAFEF EEGA L EARRKZ BN
T, KEEH, BIpRse' (HERFERFREEES
WEZEERiE & B0, S KPR 8 Student lab)

ML, RIER T LIV F — UG % & O AR I E
WiakHlz bo, 2512, R TIEmMIRIEA b LR
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OGS T A EPWEINTVSE. TR TOMET
Tad, MR ORI B R E RO & %
oI Lz, 22T, Ko l3BMEMICERERA ML AR
ZUHLEFNVTT AERERL, e, FCH LR
MRIC B 2 NGO E %2 B S 22T 2 -0 ERRE 1T -
72, ANV AEFIVY Y AL, 1080 ICR Mt~ v 2% 3
AT S 52 TR LA BHREEE N5 72012
PEE R A 1T, IRIRZ X2 72 RISk % 17 5 72,
FOFER, BUERMICEER A NV A EZIT 27y A, it
PERER W 2R L2, ZL T, TOAMLAEFIVIYTAT
1, MEREEOBDR, BROESOREL 22 VLA
MEMRIE O slow-wave activity (SWA) ORES, K OHERR O W
Fribasgl g &Sz, LAY IV HI ZEK7T vy a=
A MEEGTHE, BHREE 2 VL AEIRFEO SWA A5tk
HINT2S RIRIEDOR Y VI T Y v REY OHG- T,
PEACH D SWA dYE SN h otz 72, TOEF LT
AT, BRIDIHKE & BRLRE L B W LS L O B AsiE o
Sz, BRI B R P 512 & 0 R L & IR SR
WIIEEHEEN, TS50 ENS, AFLAEFTLIY
A O7RACH B R IEIRZ AL O % /-3 2 W]
BEMEDSES W EZAONG. TROHDOIERIZ, TR AE
R AR B WO P B 2 Ho T B 2 &
ERBLTWAS, (FIRHK #L)

14, METHEEZD CRF = 1 — 0 > O REARETERAL
DHE & 7 DHRE

JREBAB T (TR KRB B ok 3 AR 28 50 45 1 i
%)

BETHEEY (PVH) @ CRF = 2 — 1 Y355l
Za—uyk LCIERERICHR T2 —)T, WAook~
EBRLIC B AREMHEA k> T B, Tb B, PVH @ CRF
Za—u Y iCRHA R YA TOZa—a VHEEL, R
552 ORI L E 2 SN D, HEROMIZE T,
ITNLDY A4 TEXPLHEAET S LIFELSTIE LD
72 RBFZETlE, PVH @ CRF = 22— 1 » % Z O
PEHE o THIDHT B E VI B L VWA E T o 72,

5112, PVH @ CRF = = — 1 ¥ OFGERAL2 W] 5 2012
L7:. CRF-Cre ¥ 7 A® PVH IZ, Cre recombinase (Cre)
AT GFP & /NEIRSEL 77~ (WGA) #5835
ANWARY ¥ —%{FAL, CRF = 2—u VERWYIZ GFP
L WGA Z58BlE 872, GFPIC L ) #y#tk%2, WGA I
TV 2k=a—a v RTRS FE LT, I, b
%, HREAZ, RERUE, BUR TSV OB H S
7z.
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85212, FN5 OFGEAL T &2 Cre MAEEIC GFP %
BT WA A VAXRY ¥ —%FEAL, PVH® CRF
Za2—BYIZGFP AP Sz, Th b O GFPEH
Za—uriE, FEEOREMICHES T A CRF =2 —1 ¥
LEZOLNL. O, BHBMICL>TCRF =2 —1
YORANRESTBY, F2INHIE, 1TEA SR
DW= —0 rTlEhro7z.

55 302, BHALC Cre IRAAPEICHERES T- 2 5681 %3
AT A NAXRY & —%FEAL, CRF = 22— ¥ [ZHRES
T (FHXAMNRYY) BRBSE, TOZa2—u sk
PUEERE 2 D Z LS ETH 5.

P EDOHEICLY, PVHD CRF =2 —1 v &5 L
ZORMEAE MY, ABEEEZTRD Z EAMETDH
L. (Pl % L)

15. B CA1 5 (5 1T 2 #7131 O 52 #3 7] ¥ P4—paired
burst facilitation (PBF)

FAREE, BT (FESCEREARERHEIFTET)

The theta oscillation (4-8Hz) is a pivotal form of oscilla-
tory activity in the hippocampus that is intermittently con-
current with gamma (25-100Hz) burst events. In in vitro
preparation, a stimulation protocol that mimics the theta
oscillation, theta burst stimulation (TBS), is used to induce
long-term potentiation. Thus, TBS is thought to have a dis-
tinct role in the neural network of the hippocampal slice
preparation. However, the mechanisms that make TBS
uniquely induce such neural circuit modifications are still
unknown. Using electrophysiology and voltage-sensitive
dye imaging (VSDI), we have found that TBS induces aug-
mentation of spike firing. The augmentation was apparent
in the first couple of brief burst stimulation (100Hz four
pulses) on a TBS-train in a presence of NMDA receptor
blocker (APV 50uM). In this study, we focused on the char-
acterises of the NMDA-independent augmentation caused
by a pair of the brief burst stimulation (the first pair of the
TBS; PBS). We found that PBS enhanced membrane po-
tential responses on VSDI signal and intracellular record-
ings while it was absent in the current recording under
whole-cell clamp condition. The enhancement of the re-
sponse accompanied the augmentation of excitatory post-
synaptic potential (epsp) to spike firing (E-S) coupling. The
paired burst facilitation (PBF) reached a plateau when the
number of the first burst stimulation (priming burst) ex-
ceeds three. The interval between the bursts of 150 ms re-
sulted in the maximum PBF. Gabazine (a GABAA recep-

tor antagonist) abolished PBF. The threshold for spike
generation of the postsynaptic cells measured with a cur-
rent injection to cells was not lowered by the priming
burst of PBS. These results indicate that PBS activates the
GABAergic inhibitory system to cause shortterm E-S
augmentation without raising postsynaptic excitability.
We propose that a GABAergic inhibitory system of area
CA1 of the hippocampus produce the short-term E-S plas-
ticity that could cause exaggerated spike-firing upon a
theta-gamma activity distinctively, thus making the neural
circuit of the CAl act as a specific amplifier of the oscilla-

tion signal. (No conflict of interest)

16. BIEEFZEDOUNEUF—2 a2 IlLTHMEER
BROBEK

FIERELE, OKMMZ, ATRESE Bk HIA, HRE
A S UIRFERFR A 2)

IUNEYF—2ay (YNEY)) (X AERERED 2 A
ZALE LT, BBEZERRIZERAT L 72PN Al sk R AR
ZEROERELRZL S5 2 812 X ) BEE O Mm% 2 T
BB ENREZLNTWAS, BHFRETIZI N T TONf
28T, WIBFRIC X 2 U P ER K oOME ) 5
VY ERRETAIEICLD, EEEEEFET L%
WHEMIL72, LaL, WRIEEC K2R ET) v 7
IHISEM ORI B TOAMME S T, —IR - ZYGEE)EF O
SRR WS 5 X ) R EEOMLE TIIEREREE YR T
Ehrotz. FIT, SROEBRTIIEOIOYNEY)
EHREEOMMEE T VNS I LICL D, DR E
X570 B R AR IR 15 K OVPRE [l B P AR LS WL S B 20
7z

EBRIZT v b D, R - ZREBE O )T & T S A0
FERVERL L 720 B I8 ESEIM (Reach), A E 6 Bh 77
@ (CIMT), AMFES) (Run), W#EE) (Rotarod) @
WINRO ML —= 7 & 3HEBATV, ZO%E ST
EENMIC XA PL—= v 7% 1 BT 72 £72, P L—
SV T RICEATE L= — 2 HRECIEA L, TR
B OMER) €7 v I e i

COFEEBORER, 4 00NHD H H CIMT O AT
HICBIT LB R A I L. F 0, KRR
FriZBWT, CIMT I3HZEM — BB I O f B = 2 —
O Y BN S 7255, Moo M (R R B -, vk,
B, IR TIROFhOIML AELZILERE 2ho
72, TRSORERIZ) N VI X BRI IR o
B S, HEEMIRIN R O B R R SR & ARAE
LTWwWaZlERLTWEEEZONDE., (FFEMAK %
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17. HREZA M DI ATy FHAHRBAMICEZ
g

BIHZB D S, lgEss, BRI
BBk BiR Y, ARefd e A A (B RFRAE
W % ph SE 2 F R0 T e o 7 AR B A2 0 5, 2] AR pE SR
LA ge AR TR RE S 0 BT, PR CUPERF = BCH D,
AL R IR R, R ALK
N HRR AR 8O B RE, SRR - A EHE v
5 — B RHTESLRE)

[H] EXPokE =F A 1FERLSICKESED D
A, INLHOREIR, REERFNEI LAY, EEEH
L7295, KIEEWREE & R IE & D ITKINAHR
LEWEREDSDH Y, EO70REREIG LRV HRICH B
LEZLNTWD, ENZENOEWHIFEORKOM L =+
4 OHAGOEIIRE L Y ER S ND D, ZRoH—
Lero 728567, BRNTEHULHELE RSN L E 2 5
N5, 22T, FEBICEKL B E Wk OFBURE % 51
PREE RN RS 3 2 WL 0 5228 % MGIE L 7.

(V5] 7 2 Wk e T 8 2 W TR o RTHEEES & 0 i
Wit 247 o7, Faal—b2IOCHAZRET=F A
F#zBIhol. =7 —(ayru—)), Faal—}
(v FRIW), =r=2 (A Y FH) %=+ 1
L LTHWZz, BRI TR, EBRICEK U2 HIRORE 2
BEmMY L, Aa7fbl7. GHll L2, 7v 7y 7y
7 IV % HWCRERGZ2 B2 v, FREKIZOW
THIBUERZ RD 72, 208k, EBKREA I T L oMM
MG L7z

[l SR ] i e > 45 J 9 B4ty o (MBI R & HIR A 2 7122w
T, =4 A LIROX v FOREGITHRT I AT Yy FOS6
HWRA 2 7AMETF L, 0 3 o HBLE R A K3 2 517 A%
Wonzz, 72, HRZHEL 5138 a Piif o M=
O TED2AHART HEMEICH - 7.

[Z£] 40, HBRICED LT, BRERMIS 2 B
WORBRRGE L7z, [=4 4 LRo—3 K, RiEER
WZAREMVERE T o DO HHENFEL R, =41 LKko
=] BBV TIE, REBVORBDI ATy FLw
IEAEAVEL, (=44 ] oftErS (W] 2S¢ 5
LRI SRE D, 0 EOEFEINELL otz w
IWHEREZ O5ND. (FIZEHK & L)

18. 7 v PREAMRAITFOERRB LB ZEHEZ N
T AOFREOMENIRESIEET
WEER Y, MIE Y (IR KRR S e
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BFERE A BB RETE B AT 282, H AR AAfr il o

© b OIEE) 2 B AL S TR L2 BRIS,  BEI R S
MEEARAT 5 2 & 25 L7z (Matsukawa et al. |
Physiol Sci 2017). Z OTIEBYRIHE, He BT BT I oo i ifi
T A A S, F OIS AT R R i A & A &
ol aW 5, L7: (Matsukawa et al. in submis-
sion) . T SE TP O i B4R SR K2 ML & DD % 5
ERILZWRELD D, LaL, Bz B UEw I )
M E M= ORI OEE ZH > TW L 0H01E, ¢ bk
5NICEMTHHS 2 Th o 72 RIFETIE, FEET 5 >
I O F B i 9 L & FE AR L 72 BRI, USSR O
JE MG AT % 0% T BB KA 5 3-4mm B
WA 1B 3 % prelimbic area & AL L 72BR i, B
JE MR I L L 2o 72 BB R A S 4-55mm HREIC
{13 % infralimbic area % H# 3 % &, 15 Bz 8 L3 i A
WinL7:. 2512, 2oty oty oiRNgS1c
X OMWI U, CoRERE, BB OSBRI R I
ORI ORZE 2 etk 2 Rmmg L7 (FRMHK 7%
L)

19. PRIFENOBRKRIBII R ERTERATTF OBRFANET
OEVREEZRVEED

RN, RIS, SIS, ST, Al
fEmk ! (IRBRFEREBEIR 38 PRl 22 70 A BERR A 175 it
FHEpigess, * HAAHRIS)

v b OBPEE) % Bl SRR TR SE L RIS, B
MR (RS TVSSIRO B2 8 M) 2598432 2 &2
# L7z (Matsukawa et al. ] Physiol Sci 2017). A5, Bhfiii
JE - ORI - RSP & BREREIE R T - 1l
BB B2 i MLt 2 IR & B LI BIRE S N o7z, 20
P, BB AN B 1 M oA & LRI
AbNBT LR LI. 4l EasbtE (NIRS) 2
I TIESS - 158D & BIART 5 KD —2 T & % K E
FHATB OMFALANE I T ¥ VR EA L& ek L, PFBH
WIS & % W ETEF O B ALK LG S OIS & 2 AT L7z, &
L C iy SR 5 0D LR ML 5 e D25 70 B T B ML e D A &
MBS 2\ a7z 2O/, EEHITT BRI E
7Y v B IEB ORISR L, 2 0 LI
B e it oA & EOMBIBIER (P<0.05) Z7RL7z. B
B XY, B R SER T o0 ) ( RR B R o e D AL LS
WEERITT L, 2L TZORMIGEZILIZIERI L D
7 ) I B2 ALAE O WU 2 B G- B WTREPE AR S 7.
(FUIZEAREC & L)

20. EHEBZ Y FOTREBRHETHBICL 2EH
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BEEEREDTREM & X H = X L D5

MOEANE OKRBEZ!, AIESE, mEEZ, BS
M, mA st CINERFR A A2, 2 I
HLRE)

[B)EAE, FEIRBEO MLy F IS X 25T
AR B 7 S5 T 5 L WO MG R N TV B, FE
AR S 2Tk AR, AWFGE TR O &
Db OHHEATEOREM % 8 L CTHBEIC B B iR SREN T
OREAETUHE L MR AETI &SR L, ZofEEskEo
YEEAEZ 5 L WKL E VT, ZOMGEET- 72,

[7713:] Sprague-Dawley ®HEZ » + (8 JH#s) ONgHE T9
OHES ZYIBR L, 25mm O & 5 5 %64 2mm, 20g D&
) %% T SHREEG (SCD 7 v b &R L. BHH O
AR U A R T B A S WM A R B 1 1S R AU B
(ES) §4Z&TALESEL CHFsRE : 10mA, 2Hz, i
TRIER - 10 43/ H <8 5 H x4 38[). 7 v Mid SCIH, SCI
+ES T, Sham #f @ 3BEC 45 1) 7z, 38 B #% 5 1 Basso-
Beattie-Bresnahan Locomotor Scale (BBB 2 2 7), ##FI&H
#BR, Rotarod #UR CREAMG L, #5585 D FEEE XM 4 M £ O
BB IR O HLRE YD % T C 22 ARTE & R L AEAl L
7o 72, 865 1 EMGRICRG OB X OBEREMN S5mm,
10mm & # §i K FWi¥) K % Ji v C, brain-derived neu-
rotrophic factor (BDNF) O dett # 7\, HFHIKHE D
BDNF Btk o 8 & ek L 72, 57— % 13F391l £ SEM
T# L, Z2{ifkf% 13 Mann-Whitney @ U ¥ E, Z DMl
Kruskal-Wallis (Steel Dwass £ B IiK) CTHiFHEM % 417 -
7z.

(4] #4165 4 B # 0 BBB 2 2 7 @ P31 i3 SCI B
(n=16) & SCI+ES# (n=10) L OBICHHEE RO 7
(FhZEh, 63713 & 174+13, p<0.001). FHRIEHER
DOFIHHEIZOWTD, SCIHE (n=12) & SCI+ES# (n
=10) L OMICHEAEZ RO (ZNEh, 608+24 & 790
+38, p=0.004). —7, Rotarod FKERD F-35EFTHERI IO W
TIZSCI B (n=7) & SCI+ES# (n=7) & CTHEEZR
Dotz Fio, 4 BMBEOZENERE, SCIE (n
=5) 2% LT SCI+ES # (n=5) Thi/MAMZE SN2
A AT 72 3845 1R BDNF Bkl o
% (ff/mm?*) X SCI# (n=5) & SCI+ES#E (n=5) &
THEATRD (ENZFN, 1568+16 & 245+26, p=
0.032).

[K5am] BRI T v ST 5 TR ORI ER
HE, BERH» S 0EEHETH Y, HIGHOESE)
BREOWH ISR H B ZEAIREN, ZOAH=ALL
L T BDNF OB5GA7RBE S 7z (FIAK & L)

21. BR/IWVTRLF U ICEBY4 7000 7O
BEFAEN

FHE ., Fa—FYEM, £ oo, HhiEE (&
I R AR A SR S8R 50 - A B G e )

Txlx, WMEAE~s 077 =Y Thobv47ur)7
BT FLF) AR RIL, ol BLUP2ZHENRE N
L CHigElE %, BUHIEIEH 22005 2 L 2R LT &
72, GE, TAZEERNTO VT FLFY Y (NA) O
4707 T7T~OEEERET 572012, MEE#HEN-(2-7
OO F)IV)N-LZFN2THOEXRYI LT I (DSP4) %
T4 AT =Ty ML L, BN NAEEIE =2 -0 %
AR BRF U7z, A7) 9287 T &, DSP4 % 5- B CH B 247
B DA EANRHATEIABISE S 7z, F 72, DSPA4 58
T, 78—H%A b A M) —=IZBVWTHHA~A 7077
OEEDFREIHINLTBY, x4 2707 )73 —5—T
% CX3CR1 OFEBEIZ b HMAH 57z, 2T, DSP-
4 PGB, ~ A 7u s ) TIicx LIEIER 2 3 o /%2
VFaA R, ¥4 25Uy (Dex) 25 L, HEEOITH
SR EAT o 72, #EF, Control BEIZ LT DSP4 $ 51 T
X, fTEHESARIC LA L, NETEIC S WENL SN
7o, DLEOfER DS, NA DRI L 2= A4 707 ) 7O
MA3Z7 v FOITEERFICHES LTBY, ¥4 270/ )T %
P35 L TIBRFEPUESNDL T LATRBE SN,
Lot TNHDHFEEFIZONT, 2D TV E T,
(FIZEMHEC 722 L)

22. BTy MERICHETS, v /OJUT&IZLSD
ET35 7V THROEL

BEHER, EM 72— NV, KEME, RHEELR Gk
ZHRY, RE T, HfEE (FRAEEADZER M
el A B R )

TN v M b e b LR BEREDIK T AE L 5.
Sl E, 2272w 24 r Ao 7 v v, Zo%E
FLERE ) DT &2 P 27 7 M A i & L 72 IS ol
WEDZEALL MO L 9 LT B %175 72,

9, W7 v MIBWTEY - BRI O A5 HERR
SNz, &7 v b ORI 21K, 7Y TR DY
MEHL ~ — 7 — % Yett L, LTSS Bl L7
EEZ v PR E TREREESR LN T W53,
GFAP Btk 7 A b a4 s O¥AENEHETH 7. <A1
7a 7)) TREBWAL, BEIZLLEoTw +)
IV a4 MEERMIETH B NG2 7)) 7 b RBikRSZ
L, BOBYER SN 7a—3 4 X 1) —(FACS)
RYTLAY Ty T4 VI E o TE LI L 7.
FACS TlE, BT v FTld~A 2 a7 7 ORI T
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—HTHIOKRE EBREL Y, BZS IIEHEL
Twatlibhiz M1~ 4 7)) 7~—h—72%CD
8 ZFHHLTWAHIA 7 uy ) TOHEGIEEZITHML
TWwh XA ¥r7uvy 54 7T, NG27a5r+7
A Y DD HHERT & 72,

BT Y NTIRYA 20 ) TORMET L, BETS
<A 270 THIEE L L TwB EBbhzd, Foiitk
(LDEAV, BIGEEOA TFOHED R 2 W RLHHT,
AL L ZZMANBRBEIC BT B~ A4 2027 ) TORD FEVIZD
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23. BEGHEERFEL TOREOMEEEEE~ T
IOy )7  BIREMEITOTT L UIVREE AUV -8BT
M, BIEBEft, a3 — Y EM, #ElADD, &
OG- PN 2V 21 s B ) AR ALY

I 2 0 A 8 7 & HDRERN 8 T T, i A b DR
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)T OWHALSEL L. Ihbide b, EEMEGED
THERESELMilLE LTZ2olEGEOMEL D
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Fax, HWRARIREEEETH L T ET LY VIRE
(BU) OPISAEMEICIHER LT &2 &5 v M EHfil LIKE
BEFVICHL, EEMERE LY BU O TS (B
1) B X okern$G & 1Bk 7. zofR, 2 r Bk
DRFRGEC & 2 IR R AR AR & iU, 2R3
BED), RelE 0% L, CCL2 R IEMET 4 M A v D%
HlUZ BU $ 5-3F CHRBICHIH ST W72, FACS 12X D,
BU 512 & 2 BRI~ O HLEk, 4P ER O LRI AUR
SN7z. FACSIZX2fi&2@E LT, 4 7u7) 7idY
A4 ZDENZL Y Large (L), Medium (M), Small (S) IZ
SHETX, LA zar7) 7, ~7a7 7= X0 ik
MFEARPS N EEZ /ML, BUKGIEI L~ 71
FUVTOHREHHL, M4 270707 %28l Tw.
Insix, 4707y 7o b  BUSHIHIL -2 &
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