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TR RE SER AR B R k2

2 F

A ML A K BBE2REEREARVE Y (CORT) O5Wid, MoWEERLHEEICB VT
MREMREREBI L, SHIOMIMEERA b L AEE (PTSD) SolkkitREc o
DL EEZLNTWD, ABIETIE. A ML RAISERT 2 L BbN 2 MOBM RO M
Aif & D OFAEMER T O —2 & L TOMMRME Y £ V2N EH T, A ML ALY 4V AWK
PRAER I & ORI S ICT 52 L A E Lz,

RIVFHE7 A VA (Borna disease virus: BDV) &, BiWcHeeds LiEBRidE, 1T7Eh440
BB EOMPHERZ B ZAR ISR Y A VA TH B WHTIAHEILES L TV 28
B SFAET B05, BPEBWAFIET 2 A A = XX FH S TRV, REEOHIZETIE,
B2 A N L AHBDV BAEIWIC G 2 SN HEOREEE G8E) (ISOWTHRD o0
MNLET NV E LT, =7 2R E MM AR a2/ L, BDV 2 &4« L7z, CORT
HHIEHA = VBRI X B BB TR L7,

ZO/ER. BDV BRI BB 28812 CORT 2R3 5 &, HiFsiia~o = 4
NV ADWHGEIEDN L Trolze 720 AASVBERMT 5 & BB oMLk ERH Lo
720 TNLOFRD S, CORT i3 BDV BAANFEAAIT ML BT B 7 1 )V AR 2 TUte
FT5I L, A4 = VBT BDV BRI U & D i BRI A 5 2 B TR ARIE &
N7z U LEORENS, BDV 2B LTV AEBWICE VW TBHZA L ADFEZ NS
L MNO T 4 NV RERDIED D 2 L o4 VARSI TR EEmE ch r AL =
FRZAARR° AMPA R VS I VIRZRERENT 2 ¥ 7 FIREN R S N5 W REEATRIE &
N7z

X—T =N RV FRT A VA, KB MR =M, BIBRERLVE S,
NA=ZVH ANV A



70 2 b U AR E IS BT B T AV AR K 0

1. (FU&®IC

RVFIRIEEI AT TIANVAHRINF I A VARIIET SRV I~ 4 VA (Borna disease
virus: BDV) 2SHAKAIRCRICHRRG T 5 2 LI X DS A0k - Rt Th ., BEPe
b 2 A G IEE WIRMEI N EHRIES L TW B Z E RSN TWA (10, 161, EGe@hiix, HE)
B, fTEIAI RS 5 VIRERE 2 2L, BICBIEN 2R ELZT SR 35 Atk
ERB D % SAEET 5 [16]0 BEBY OTHFMRE TIE, & PO HME, REKHIED 2
WA BEE 2 OB BICEMOREIRE RS (15, 1610 ALY O B KRN L ED DB
X, STNFETHLLIZSIN TV RN,

BDV (355251 R B O B M 2 & L CH R S TICFmR Y3 5 [3]. 20720, EGeH)
WA T BRI, T RIEIS SRR OBk L E 2 b TE72[16], L
BLBEHRS, BIEEY AV AER (74 Vv Aot (1310, [ EERN (F5nE TR
b— b av sy NGk R E ZOREORKET) 5, 8, 14, 2517 E OB O ERH )
SIS 5 2 LATRIBEINT WS,

ARZE TR, RV HROFRELER L LT, BEER WA ML ARG EICL > THEEENS
RVEY R EONFWHAT) IZOVWTHEH LTS, %5, #BALZ ML ARMPEL O
A ML AR ICREEEZ 52 5 2 ERHONTVEDR S ThH b, h T b HEERLHTHETE
BOTHREERLZNS OHEBOEMH ISR T EPMONTWS[18, 19, 23, 24, 261,
AMVAERRFICE o THLSD A M LVARIBIE, #BEATT 4774 =Ny ZHREICED
PHRT %2506, 211, #@AAR A b L ARIEIC & ) mhREE B L 2O EBAZEM T 5 &9
ZIEREIE. A MLV ABUBEIO 7 4 — B8y 7 BREARE L. BB R E AV E Y (CORT) 2%#
WIS Z LITRRT A EEZONTWA[18, 19, 23, 24, 26],

ARWFZETIE. MfEAYEY £ VA Tdh % BDV 25FibeES: L T 2 B 22 A b L 2 Hl#%
PEHZONGEEDA L AMPREEIZOVTHRLZEFHME LTS, 54EEIX. 20
FAMEETVE LT =7 AR EMREAE M 2 /ER L, BDV % JEBU&G: L 727
B R A L AR E LT CORT 2% L. BDV EHMfHINE A3 ) 5 B2 D W TAT
2110720

2. MRBIVFHE

(1) K B B A ) ALK T

AV INT YHBAIZEY ICR v 7 Ad B\ & C57BL/6NCrSlc ¥ 7 2 (HA SLC, PLF C57
BL/6 =7 R) \Z&GMEE i L 7=, Aoyagi 5 [1]10 51 #E U -C R Bz B R w0 A5 22 4
JazF L7z, 74bb, k4 HE#ZEO~ Y ARBALKMEREZRY L L, 025% MY
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7Y v-EDTA B & UFDNase 4L ¥ L 72, plating medium (10% 5 I #&. 10% 4= J& 18 i 35
(FCS) % DMEM Hiith) 12 CHlllg % PR L. AR EE 1<10° M/ mL IS i L 72 %, & B 2
LH01% RV ZFLIAIvea—T4 7 L7247V —FMI1Iml/R. HBHWIE8K
Fr YN—=RZF 4 FIZ05 ml/ ROMBBE R T 22Nt L 37C, 5%CO. fFHE T TR L
720 THERIFEIC, 2%B-27 %71 2~ I+ (GIBCO #k) % NeuroBasal (PLF NB. GIBCO #t)
IR A2 B &2 T, 37C, 5%CO. fA1E F TR L. M2 & o IRZEE o it RIRDL 2
&% RIS L 72,
REERIE, RHREFERTFEHVERERZOKB /T o720

(2) Hifk

PLBDV AV 7 u—F vifke LTBDV &# 7 v MijiE Td % R12[13]. $#BDV-P ¥ ~
NRIEE 7 u—FViifkE LCHPO62(2], $L7) THMEN 7274 >~ (GFAP) £/ 7 10—
FVPUE (=F L AN FH 4 22 X)), FITC Bik-tubulin €/ 7 7 —F L Hifk (SIGMA-
ALDRICH) #=ffif L7z, PiikiZ. Zenon Mouse IgG Labeling Kit (Molecular Probes #£) %
FAWTEBIZHE Alexa Flour 555 & %\ 13 Alexa Flour 488 % 23 L TH W72,

(3) A WA

IR FEERICIE, ~ 7 AEIL BDV % T % CRNP5-08] # (LLF BDV-CRNP5) %M L 72,
$7%bbH, BDV-CRNP4 #:[171% SJL <7 2 (HAF ¥ — )V X ) N—) IR LI&S 5
B L2 hi &2 AFME L, Z o0 Bif % BDV-CRNPS i & L72[13]. 74 VAT
fiiixs vy b7+ —<MIiTHS CoMMBEE VT LZ13], Z0#EHE, 2x10°FFU/ml
Tholzo VA NAIEHT 5 ET-80C THhAF L7z AFEBI, HUERRESER A 9 FE D
I REFRBEDKRZHTIT- 720

(4) w4V R Y

KR A 2N 1335 28 4 H HIC BDV-CRNP5 2 &3 L7z, T b b, 2x10°FFU/
ml D7 A VA (NBTYANVREREZ 100 f5AH) 2, 37CCO. M v Fax—% —NT2H
Wi %, NBIZHE &2 T 37C. 5%CO. fA1E T CHE L 72,

(5) CORT » 5\ 3 H A4 = oM

CORT i, Y AFNVANFFFHA F (DMSO) (¥ L 250 mM IZF#& L7 #. NB T 20
uM IZFEE L7z RINR AR AT 2 N L. B2 8 H HICH Bl 2 3¢ L. 10 uM CORT
ZEOHEZ NBICE X 2 72, CORT IERMOMAZIZIZ. CORT RN Y § % 7 DMSO
RN L7z0 WEoMiaiE. 37C, 5%CO, fifE T T L. RS 1T 72
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A= VI EPARUKICEMR L. 25 mg/ml IZFE %, NB T400 pM IZF#E L 72, K
N s BN AR B X, H 28 7 0 HISH AR 2 sci Ly 200 M 7 £ = Y R % & & filiE 7
NBIZHE &R 720 A A = YHRIFRMOMNBIZIZ, 74 = Y BRIRINIA ST % & oA B K
ZIRML 720 WM OMIZIE, 37C. 5%CO. A1 T T 45 /-5 ae L7 f%. B L 72853 %
fif 722 NB IZiE &2 T 37C. 5%CO. fA1E T CHi#E L 72,

(6) WEREHOTHUADL

CORT iR 24 WefH], 35 X OF 48 el #4202 KR Bz B A% W) AU 28 M D B 248 % B & 4%
8T T FIVAT VT FCEL 15 5 MEE L7z, gk, PBS (=) TR L. 0.25%Triton
X-PBS (=) ZEii T 10 7 FLE L7z PBS (-) TH#H L72t%, 10%FCS & PBS (-) % 10 4
BSOS Uy #OGESR 1 RBUA % BRAH C 2 R SUS L7zo PBS (=) MM AKTHRE L7
%IZ4% 28T 7+ VAT VT FTHRERE L. BEREZL. DAPI 2 &4 E A#] (Vectashield
Mounting Medium with DAPI. Vector ) TH AL, #%A x =Y 7+ 54 ¥ — (EVOSFL
VA A=Y 7Y AF A, Life Technologies #1) 12 THRHT L 72,

(7) Fluoro-Jade C #eftulZ X % Mgk 5 % 520 7= iR ig o e

KIBR EARAR ML OB B A R &, 10% HIERE sV~ v CTEiR. 15 5 M EE
L7zo B, PBS (=) T¥E#H L. 025%Triton X-PBS (=) % il T 10 4 HL# L7z, PBS
(=) TP L7z, Fluoro-Jade C Staining Kit (biosensis ) % H\WCaiHEIZHE > TYett
L7z A A—TVTF 54 F—12C, DAPI THERBIN LMD S5 B, Fluoro-Jade C T
Bt SN LM% BE S - psiie & LTt L7z,

(8) BT
AL, Fisher OEEMFEICL VREZITV. 1% OGRECTENBDO SN E*HE
e L7

3. BR

(1) KI B E AR LR 2~ BDV &7 & N2 CORT RN 2%

AKEBTIZ. ICR <Y 2dH 5 \\Id C57BL/6 = 7 ZADJ&#S 14 H DGV D KR - A & #lig
BN 2 VR L 720 MEAEFED S OFEE LT X 0 BRIV OCHRSHINE O 55 5 H50 fE 12 22
BEIICTRE LR, #1200 2 HHTHIRZEESME LIt ZogdbiiLtd
2~3 HAMIIAR LS TM T L L e ERT AN L2 (K1), 22T KK
B B AR M 2 /E 5 L BDV % &3 L72%%. CORT 2L, ZDHEIZO W TN
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L7

KB AN A 2 MM 135528 4 H HIZ BDV-CRNPS # /&g L, ¥ 8 HH (EY4H
H) 2 CORT #iiIML 720 MIBOIELEEIZ DWW T CORT RINAT & 7N 24 BER, 48 BERY, B &
N6 Bl 2 i L7z & 2 A, BISHIHICB W TIid BDV-CRNPS &5 X 2 Mo &
DRI ZEAIZRD SN h 572, 720 CORTRMIC X 5 BEHFWENLDL ., BRIEDOH
HICEHDOLTRD LN Do 72,

WA, 7 AV A EG KR B AR ARRE 22 M~ CORT OB % P~ 2% 72912, CORT
TINZ & 2 BRI O B OB DWW TN L 720 ZOf5H. C57BL/6 ~ 7 AHER K
i 2 LA SR 28I T Ud. CORT iRMN 48 BERT H IS B W T 4 0V X JEGe1Z 108%. FER
M&4ACTI1E82% TH Y CORT ML 72139 2% L3RGl W EI 2R S NzA5, AR
ZIROONLE ol (M2)e LA LAAS, CORT WM 24 BRI ICK L 48 K20 7 A
VA REGE 23 REHIINL (4.7% 705 108%) AREAEDRD bNiz, —F7. CORT FETMS
PFCIZERGRIT L3I L 72 2% (64% 55 82%). AEZAIED LN L7z (K2),

15.0% -
—_ *
i 12i0%: < 10.8%
B
i'i 9.0% - 8.2%
o8
iy
E 6.0% - N
=
()]
M0 30% -
0.0% T
CORT + + - -
Incubation
time (hr) 24 48 24 48
2 CORT #m# o C57BL/6 ~ 7 A Bk AIEE 22812 315 5 BDV Husiba 3
* Elid P<0.01.

—75+ ICR =7 A HisR K Bz B e ) AUBE 28 id T id. CORT M 48 B HiZB W T A
WV A JEGeEIT 17.2% RS TIE 131% T ) CORT Z WM L7213 ) A% L3 Fridk e Hs
FWEHA AR SN7225, AEEZROONLh o7z (B3). $72. CORT RN 24 Wtk & 48
KB 7 A VARG IE, CORT MM TIE 43% 205 17.2% (ZIEG3RHY 4.0 fEHm L.
FFRMAEMET S 61% 205 131% (2 22 FHIEHRAHIM L 720 BT & B IS ISR
L7225, CORT MMGMEDT A3 4 v ZAEGSHa OB = X ) &2 o7z (K3),
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20.0% -
18.0% - 17.12%
16.0% -
14.0% - 13.09%
12.0% -
10.0% -
8.0% -
6.0% -
4.0% -
2.0% A
0.0%
CORT + + = —

Incubation
time (hr) 24 48 24 48

3 CORT #M#E® ICR < 7 X Hk iR 22/ 12 31) 2 BDV HUERB
* FliZ P<0.0L.

(2) 7 AV AR U 7R B B ASE 2 2 B8 1 % 7 A = Y RO

R B AR RET FEMNB I B B A A = ¥ IRFHEE DO MR E 2D W TIT§ % 728
(2. C57BL/6 ~ 7 A B3k O KM Bz B AR o ALK 2efiie 2 R L. 538 4 H HIZ BDV-CRNP5
TGl HRT7THHE (ER3HH) XHA = VBREBML 45 7MIER L. 74 = VIR
MG % 553D 24 e #2102 Fluoro-Jade C Hefi AT\, MEMINRE 2 M U, Aff i e o
REHM L7z, TOME 74 = VR X MR EDRLD S o MisiiiR o six, Rk

6.06%
4.26%

BOVHERRHEDR (% )

25.0%

*
20.0% I
0.0% I
3 — 4

BDV infection —
kainic acid - - + +
4 A= VEBIRINBEO C5TBL/6 = ™ A HISRARR WL BE 2 Ml o f ek i 52
% FliZ P<0.0L

,_.
L
2

HEEER (%)
2

v
(=]
*®
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MIKLT 137% THo 72Dk L. BDV EHMILT 21.0% THH. A4 = VBRI X %Mk
(& BDV EYHE 0 F 2R gie L v b ABIC 15 R o7 (K4), & 512, BDV &
MK B 2 Mk v E, 74 = VBRI X D 109% 55 21.0% 12 L9 L. A&
EED NIz (K 4),

4. BE

GAERE. <7 A DO KRN B E AN AR M 2 2-3 MR EMER T 5 2 LA RRIC R o 7272
. BDV G212 CORT H WA A = VIR L 2 OEZ T L7z 720 HIOH
J5 & R HOEPUAREIC X ) ZH G § 5 RV T E 72720, MR, 770 7RMR (T2
RIRBMINE) . BDV-P & Y87 B, BLOBOGtm 2 HIZIS U TRFZAT W L7z, B
IS RRARREI NG L 72 ZERE RIS EE D W TE R T %,

BDV Gl 28 Mla 1. CORT O 24 B X N 4AS KEMIBE D 7 A )V A EYFIT Z
FNRMOBHICBVWTHEEIZEDOON o720 LA LAEDSH. CORT 2@l L7284,
24 Wt & 48 WIS TO T A W RARRGHR D LA IIFRICE P o7 TORERKEE LT,
CORT #MNC & 5 1) 7 4 )V R Gt O BT TG, 2) 7 £ v 2 DMLl D TUHE,
H 50 ) IEEGNEAD Y 4 N AEIEEEOTTED TR E LTEZ SN b, HHIEEM
fald B COEEME M) 290KV L2 Z T 5L, 2) DV 3) OWREELIE V.
RIS, MR Y A VA TH BHMANRZT AV A TIZ, 7 AR L ZEE? S
02mg/ml CORT Z#&LfKELG 25 &, DA NVAEREIEE L TMANTILA A Z &8 HiE &
hTwb[22],

KR AR 25 13, BDV S X 0 7 4 = VBRI X 2 MlfabE s 15 L 72,
CORRIE, BDV G L) kIR0 7 4 = VRIS 2 RORMESTUHE L 72 2 & 2 ER T
o NAZVERIZ, AA VBV Y I VBZEE DT, 74 = VBZEK) LI
AMPA BIZ WV & 3 VISR E A L CHESHIIBIC Y 7 F V2 5ET 20 SO DZHERIEA
FUFXARNVMINE I VBZBEEO—DTHY ., HREEWETHD IV I VL O
&) Nam & KIS 2 Bl 2 MR ST mE 2 28K TH L. L= VRICK -
THE SN LRI, MEA~D Na* s Ca” DMAEDINT A LICL->TERZ S
(7, 12]0 # A4 = Y BRZHEMRIIEMRITB T 2 AR R ENS O W TE R 2 1A
2% \\AS, AMPARIZ V% I VIRZARKRE NMDA B 27V ¥ 3 V2 FR M BE Y Y F 7 A f5 5%
JHIEMICHFG T LI L. AL = VBEHREY F T AR A RO S5 2 L THRE
EYWEOBM A TIET D L) 2 A = XL THEMBOBRENER Y F 7 AMZEOMHHN T & L
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THRET2EE2O5NTWAI[9, 11, 20]0 F72. 74 = Y IRZERIT, 5 CA3 B A IRMAE
TF T A (SRR G O & PRHHERCOR) R EDOR SN Y+ T AR 210235 % (4]0
i 55 o> IR BRI 35 & OVHE(R M 12 BDV ORRAETAL T 0 . ks 5239 5
PICRO LN BT TH B Z L5, BDV IEGMAAR O EAMEM TN 1 = Y RZERD
BV AMPA BRIV o 3 VIRZFRORERENTI SR SN TW L RS PS5,

5. SHEDEH

(1) WEL NIV TO%E

REAEED L ORFHC X D, w7 A0 E M RIC L7 Timm Jfaide, v 7 Akl Y&
BOLEWHETENM, A PLARVEY LNV EREELIENEELR>TWS (K
FTERES 2 5 12 ) o SR OMIEL NV ORFZEIZ X D, Y 4 V2 T 5 BDV HU&
e L 72 R o ARR 28I IC B 5. CORT OBIC L 27 A VARIHBUEB L Oh 4 = VR~
DFIBEDTCHEDTR S NTze SR, 7 ZAEERIZBW T, AR EN % S RO X b
L ARVE VLB X B IS FEOMBREREE L, RN @I 5 720 O, S
512, BDV EHAMEARICBIT D A P L AFRIVE VALEIREICYS 2 DB E BT L2,

(2) B8 L~V T
A M VARIVE YD BDV EIAIIZICB T, T A VAR D 5 W IRIEHEEE E TS 50T
BHEICOWVTEHIIHRET L. TOA DAL LI L2V, F720 I A = VRIS 2%
ZUPBGMBO IR E 072 AN Z AL EZWOPIZTH72010, WA= VBZEARB LU
AMPAMIZ VY I VIBZHREIIBITET V5 TR+ &2 AV-HHERR. 25 2B/ ERD
FHRIZOWTHIT 2 D 7210,

BB
AFRDBETIZH 720 . AEREEGRAIREETD BN AR AR S A NEFERF, KA
PRH B L AL D% K 7% 2 HBICHR# L £

SEXM

[1] Aoyagi N, Uemura K, Kuzuya A, Kihara T., Kawamata ], Shimohama S, Kinoshita A, and
Takahashi R. PI3K inhibition causes the accumulation of ubiquitinated presenilin 1 without affecting
the proteasome activity. Biochem. Biophys. Res. Commun. 391 (2010) 1240-1245.

[2] Bahmani M.K,, Nowrouzian I, Nakaya T. Nakamura Y., Hagiwara K., Takahashi H, Rad M.A., and



(LS ERYN ¥ T v 77

Ikuta K. Varied prevalence of Borna disease virus infection in Arabic, thoroughbred and their cross-
bred horses in Iran. Virus Res. 45 (1996) 1-13.

[3] dela Torre, J.C. Molecular biology of Borna disease virus and persistence. Front. Biosci. 7 (2002) D569-
D579.

(4] Ferkany J.W. Zaczek R. Coyle ]J.T. Kainic acid stimulates excitatory amino acid neurotransmitter
release at presynaptic receptors. Nature. 298 (1982) 757-759.

[5] Hans, A. Syan, S, Crosio, C., Sassone-Corsi, P., Brahic, M and Gonzalez-Dunia D. Borna disease virus
persistent infection activates mitogenactivated protein kinase and blocks neuronal differentiation of
PC12 cells. J. Biol. Chem. 276 (2001) 7258-7265.

[6] Herman J.P. and Cullinan W.E. Neurocircuitry of stress: central control of the hypothalamo-pituitary-
adrenocortical axis. Trends in Neurosci. 20 (1997) 78-84.

[7] Hoyt, KR, Stout, A.K, Cardman J.M and Reynolds 1]. The role of intracellular Na* and mitochondria
in buffering of kainate-induced intracellular free Ca** changes in rat forebrain neurones. J. Physiol. 509
(Pt 1) (1998) 103-116.

[8] Kamitani, W., Shoya, Y., Kobayashi, T., Watanabe, M,, Lee, B. J., Zhang, G, Tomonaga, K. and Ikuta. K.
Borna disease virus phosphoprotein binds a neurite outgrowth factor, amphoterin/HMG-1. J. Virol. 75
(2001) 8742-8751.

[9] Kamiya H. and Ozawa S. Kainate receptor-mediated presynaptic inhibition at the mouse hippocampal
mossy fibre synapse. J. Physiol. 523 (Pt 3) (2000) 653-665.

[10]Kishi, M., Tomonaga, T., Lai, P. and de la Torre, ].C., in: Carbone, K.M. (Ed.), Borna Disease Virus and
Its Role in Neurobehavioral Disease (ed.), ASM Press, Washington, D.C., (2002) pp. 23-43.

[11]Lauri SE. Delany C. Clarke V.R.], Bortolotto Z.A., Ornstein P.L, Isaac J.T.R. and Collingridge G.L.
Synaptic activation of a presynaptic kainate receptor facilitates AMPA receptor-mediated synaptic
transmission at hippocampal mossy fiber synapses. Neuropharmacology. 41 (2001) 907-915.

[12]Niebauer, M. and Gruenthal, M. Neuroprotective effects of early vs. late administration of dantrolene
in experimental status epilepticus. Neuropharmacology 38 (1999) 1343-1348.

[13]Nishino, Y., Kobasa, D., Rubin, S.A.,, Pletnikov, M.V., and Carbone, K.M., Enhanced neurovirulence of
borna disease virus variants associated with nucleotide changes in the glycoprotein and L polymerase
genes. J. Virol. 76 (2002) 8650-8658.

[14]Nishino Y, Ooishi R., Kurokawa S., Fujino K., Murakami M., Madarame H., Hashimoto O., Sugiyama K.
and Funaba M. Gene expression of the TGF-beta family in rat brain infected with Borna disease virus.
Microbes Infect. 11 (2009) 737-743.

[15]Pletnikov, M.V., Moran, T.H. and Carbone K. M. Borna disease virus infection of the neonatal rat:
developmental brain injury model of autism spectrum disorders. Front. Biosci. 7 (2002) D593-D607.
[16]Rott, R. and Becht, H. in: Koprowski, H. and Lipkin, W.I. (Eds.)Borna Disease., Springer Verlag KG,

Berlin. (1995) pp. 17-30.

[17]Rubin, S.A, Waltrip, RW., Bautista, J.R. and Carbone, KM. Borna disease virus in mice: host-specific
differences in disease expression, J. Virol. 67 (1993) 548-552.

[18]Sapolsky R.M. and Pulsinelli W.A. Glucocorticoids potentiate ischemic injury to neurons: therapeutic
implications. Science 229 (1985) 1397-1400.

[19]Sapolsky, R.M.. Glucocorticoids, stress, and their adverse neurological effects: relevance to aging. Exp.



78 2 b U AR E IS BT B T AV AR K 0

Gerontol. 34 (1999) 721-732.

[20]Schmitz D., Mellor J. and Nicoll R.A. Presynaptic kainate receptor mediation of frequency facilitation
at hippocampal mossy fiber synapses. Science. 291 (2001) 1972-1976.

[21]Selye H. Thymus and adrenals in the response of the organism to injuries and intoxications. Br. J. Exp.
Pathol. 17 (1936) 234-248.

[22]Sergerie Y., Boivin G., Gosselin D. and Rivest S. Delayed but not early glucocorticoid treatment
protects the host during experimental herpes simplex virus encephalitis in mice. J. Infect. Dis. 195
(2007) 817—-825.

[23]Sorrells S.F., Caso J.R, Munhoz C.D. and Sapolsky, RM. The Stressed CNS: When Glucocorticoids,
Aggravate Inflammation. Neuron 64 (2009) 33-39.

[24]Uno H,, Tarara R., Else J. G., Suleman M. A. and Sapolsky R. M. Hippocampal Damage Associated with
Prolonged and Fatal Stress in Primates. J. Neurosci.: 9 (1989) 1705-1711.

[25] Yamashita M. Kamitani W., Yanai H, Ohtaki N, Watanabe Y. Lee BJ., Tsuji S. Ikuta K. and
Tomonaga K. Persistent borna disease virus infection confers instability of HSP70 mRNA in glial cells
during heat stress. J. Virol. 79 (2005) 2033-2041.

[26]Zhe D. Fang H. and Yuxiu S. Expressions of Hippocampal Mineralocorticoid Receptor (MR) and
Glucocorticoid Receptor (GR) in the Single-Prolonged Stress-Rats. Acta Histochem. Cytochem. 41
(2008) 89-95.



(LS ERYN ¥ T v

1 KRB O sk 222 3815 5 BDV $UR OB
ICR ~ 7 A B KM R oA i B 2840l 13, 35#8 4 H HIC BDV-CRNPS # &4« L. &35 HH
124% 785 7+ VAT VT FTREER. 025%Triton X LB % LT, FITC i 8- Tubulin Hifk
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Influence of virus infection in stress-induced neuronal dysfunction
in the mouse brain

Yoshii NISHINO
Toshiyuki SAITO

Abstract

Recently, number of patients tends to increase suffering from such neuronal dysfunction as
major depression, and post-traumatic stress syndrome (PTSD). Severe or repeated-stress possibly
causes the brain malfunction possibly due neuronal degeneration and atrophy in the prefrontal
cortex and hippocampus caused by prolonged secretion of glucocorticoid. However, factors
remain to be unevaluated yet to cause the neuronal dysfunction under stressful condition. One
possibility may be viral infection in the brain, which is inapparent infection and does not cause
any disease in individuals yet. The purpose of this study is to examine and to evaluate whether
viral infection may cause apparent damage in neurons of the brain of the animals that are
exposed to stress hormone.

Borna disease virus (BDV) is a neurotropic virus that infects persistently; BDV infection
induces behavioral abnormality and movement disorders. Inapparent infection has been reported
in many species of animals, but precise mechanism underlying onset of neurological disorders is
not known yet. BDV infection may modulate stress-induced encephalopathy. Thus, the present
study examined effects of corticosterone or kainic acid in mouse primary cerebral cortex neurons
infected with BDV. Treatment with corticosterone increased invasion of BDV into neurons, and
kainic acid increased the ratio of neuronal damage in infected with BDV. These results suggest
that corticosterone upregulates transmission efficiency of BDV in neurons, and that kainic acid
exposure enhances neuronal excitotoxicity induced by BDV infection. High amount of
corticosterone during stress may widespread BDV replication in the brain, and enhance signal

transduction mediated by kainic acid receptor and AMPA receptor.

Keywords : Borna disease virus, primary cultured cortical neurons, glucocorticoid, kainic acid,

stress



	先端科学技術研究所所報第13号(納品用)_作業用.pdfから挿入したしおり
	先端科学技術研究所所報、表1
	00-00
	01田中
	02野村
	03高橋
	04oda-00
	05oot-00
	06nis-00
	07_板野様・石井様・今野様
	08_寺地様
	09dai-00
	先端科学技術研究所所報、表3
	空白ページ
	空白ページ
	空白ページ
	空白ページ
	空白ページ
	空白ページ
	空白ページ


