DYVHRT I T2 LB APLR
BN R DORELE T DIEABERF



= g 9=

i

w2

57 N7 U OMNE & EH

. 77 b7 = U DIERRNBAT 2
.77 b7 U O LS — 3
ANV ARECT AT v =2 GO 4
. ARWFFEO B Y 6
bLF IZ & 5 A b L R R DO FEEL 7
H &9 - 7
ER 51k 7
EES -9
B 10
bLF O1E AT B D 1TEN B 2R RAT 16
H &) 16
EBRIT1E 16
RS 18
BER 21
bLF DAE B IZ BT 2 A L FROMRAT 35
HHY 35
EBR T 36
it e 39
B2 42



%4

T

23 3k

o

m

I\

bLF DM ITEIRE D fRAT
EjEy

BRI

/(‘n %

5

& H> & D LF IR D Zh AL,

HEY
BRI i

i S

B -

ii

63

63

63

65

66

71

71

72

74

76

86

88

91

92



FF &

1. 77 b7 =2 Y VOWHE L HE

F7 b7 2 ) UDIIMHLEOLIT AT U, Mk, MR, K, WK, K
. FEIR 7 CRE A RSWIRIZE N TV D (Masson & Heremans, 1966; Levay &
Viljoen, 1995; Brock, 2002)23, FiH ., BRI FICEZ<FENTEY, £ hD
WP HEEEY 5~7 mg/ml \[ZET 5, o, LT O LF REXEHREIZL > T
RES RS, FlziE, B b, vVR, UvOAHFITIILF PEREGENT
BY., hWEEICEAETIEHELTCYY, YV TELRLD, —FH. T b
ITEHHIZ LF ZIZEAEEET. T A7 =2V /(TF) BEEEEROERE
%48 - T\ V% (Masson & Heremans, 1971),

LF 1345 7 &5 80kD DS SR EMFER R TH Y . N-lobe & C-lobe 7> 1%
FREND, % lobe ICENTN 1 T OHENREET DL & THREWET D52 LB
T& 5, BT TOLF OFFEARE (BREIfE) (X pHIC K> TEQRY | K pH2
TATOEZHKHE LT apo-LF & 725 (Baker et al., 2002), F£7-, Sofafifil
Lo TLF Ofx DIEHIERLR D L OHWME (Amoldetal, 1982) HHY | FFICLF
Wk AEH - REEAOBIIISAMEICREEETDIEEALNL TV D,
BEOREL L TAFENS bovine LF (bLF)IX 20-25%DEKEAFIE L& 2 H4LT
WHN, ZHEREEATH D LF OIEAZIE & sfafnE & OBRICIITHRR1%E
VY,

F7-. LF I3BOBRIZE5< . 60~T0°COBYLHEIZ L > TEMT S, S bICEN
TREBCART VbR T 5720 BAKREIZ L D LF OEWEHR o HERT
BEDIIIA LD TRPBETH B,



2. 7 b7 =V OERNBIT

% < O O EFITEFEEEORE RN O DO B DR EIH
HEFEEEE S RIEECTH LD, BHAIC L > TR AR ELRT 5, APz
ARBENC B BB BT RE T LRI LD, xORERT L
bEENTEY ., FEFOHLEITEZD Z RO FORE 7
17U RIS AR A A T D, T OBSEEIR A (RBHE & A% %S
BIZULBRRIROLOTHDLH EEZ LN TN A,

o, BT ERER L OMEENICRE LEBE T CORER RS 4 3@ T
LD MOEMMNE, 7 EEBILONREEN NN 7T —HEEL2E L, WED
BEIZERL WD Z ExE<ambhTnd, Znb A0 7 —E LTk —
BAFY  (Blood-brain barrier, BBB) 7¢ b ONZ MK — M F BRI (Blood-cerebro-
spinal fluid barrier, BCSFB) (213 - EZ AR @ tight junction | & 0 @45 FWE 0%
BEE LSHIR SN TV DD, BEF ORI REVE RIS CEV B S
PEAFFD L E XL T 5 (Fossan et al., 1985; Habgood et al., 1993)

VT4F. Harada et al. (1999a) 1ZHEBRIZH5V T bLF 2MGE MO IMEIE SR ICBITL
7ot BEH HICHEHESNAZE AL, LF 25— BRI 2 FrREM 4 7R/ L T U
%o Flo. BOMICEKRE STz LF X7 #4E T (Talukder et al., 2002)<CEEALK
(Harada et al., 1999b), SHIZIXBEFL1E D T o (Talukder et al., 2003b) THWRIL S A,
BIEERICIBAT T DI LD ME SN TS, Talukder et al. (2003a) 13, VY & O+
. EM. B8, B2 EOIBE X U, ZEEIBICSAR T 5 /31 = AR I8
R LF ZBEDFET D 2 L el L, BB Z LI, LF 2/ EKOEE
ILBEHE OBFEEB LY b TARICB O TE N>, L2 > T, Gut closure

BOBYIZIB T D LF lkig 1213, U o SEBOBERRAI R Th 5 & P



5, Kitagawa et al. (2003) (JBEFL% D7 # T, Takeuchi et al. (2004) IIFLRAT »
NT, FRER ZIEBNICER S L7z bLF BIBENORIRSI, Vo VEEZALT
MRFEBRC BT T HILEHE LT

BOAICEE Sz LF RELKOREFS>TWHZ &3 L<MmenTEY,
BEE - XT LN KD LF O5FEEY T D lactoferricin (L, FFIZFRVERE « KX
BTEME % B 4 5 (Brock, 2002), Kuwata et al. (2001) 1%, BRET > b DO/NBIZEESR
S51##% b LE 45 F & lactoferricin 3&fF 35 Z L #8E LT\ D,

kDX 512, LF OBE R & TN RINE OKNEIRRIX, LF OEMIEEE
E2HETHEETHY, £, LF OBKICHZED 72012, ARSI

DRI ENRE DT R AI R TH D,

3. 77 v 7= ) OfRE L A
FIISEHICZMREETH D . #E - REIEM (Miehlke et al., 1996) ZiX Lo,
L7 A /L AVEH(Okada et al., 2002), HifE/EA (Wolf et al.,, 2007) . 17 L /LF—
YEFA(Kruzel et al., 2006), HTER{LIEF (Nielsen et al., 2004)7¢ KA |E LTV D
RIE T, MLERBECTOREL OV A b A L OFEIZ L D REEEES TR
EROEREREFETH B L OREN L Sh, BEBMHEIZE. fFChEHE
OWMFIDENREE TH 5 & &2 b TS (ligo et al., 2004),
b hOBERISHB & LTk, CHRIFR Y A )L 2 (Miura et al., 2004), H. pylori
DOE|(Imoto et al., 2004), KFEOIMF(igo et al., 1999), A FHDIAHE & T
(Yumoto et al., 2004) . EFEE O (Yamauchi et al., 2000)72 & 23 #E ST 5,
BREEREIZEEE L4 & L C. bLF 28 in vitro C Madin-Darby X B HAZIZ 33
T B A XAVRAT AV ASORGE & BRI T 252 (Tanaka et al,,
2003), F AERET A L AFIV)EHERS X OBREO R 2B 1T 2 BEERRNR



DIEFNRBHE STV D (Sato et al., 1996 ), FEEBMIZKRT LTk, 7O
EMEILERIBE (Kawai etal., 2004) . & OREIGHK (Momotani et al., 2004) 72 &
MRE BN TS, £ 72 Diarraetal. (2003) (X, bLF QBB L £/ i3=V &
G & DEAEREITE TS aureus (269 % B CAZE N HEEERE 258/ 9 5 AT EME:
% L7, Hagiwaraetal. (2003) X, BEMILERX Y VBT 53 H D LF #
FENRE TS DENL Y bAEBICEN LI END, WERDO~v—I—L LT
D LF OFRAEZHRE LTV D,

Pl Rz 7z LF OFEB T & KHEHERICI T D 6 D Th 5 25, Hayashida et
al. (2003a)lTHFARMRRICKHTAFHHRIEA L LTERDIREZHRE L TS, £D
TEFMFEIL. NEREO—B{LERGHEERE (NOS) % LF NEMHR(ET 5 Z LIk
D, EAEINT—BER (NO) BFBERRND p-F A1 FREEOIEM
FHEETHIENEBEZI LN TN D, THEMRERIIHT D LF OERIZ VTR,
FHAZRRPZLEINTE Y WEHER~BIT LR D LF ORENZ OV THE
TN E BB,

4. AP VRSB THT7 7 b7 =) EEOW R

Hayashida et al. (2003b)iX., LF 2358 CHWVERITHAZ BB T L2 HEL
7208, LF X808 LIS & AR Rt U CTER 3 5 ATREEIS 3 IC B A b
%, Takeuchi et al. (2003)ix. 7 v MFAETFICALNDLEET v M6 OBERZE
HATENA bLF BT 5 Z L AHE LT, Thid, FrEFICRAEOITEI & HEE
ELTVDHDD, LF DFALHRIZET DRANOBETH D,

FREMERIZ OV THD &, —RINZAREICA L RRIES b - 7258, &
EIIfEx RIS ETRTZERMBNTND, ERAFLRARE S L THERE
NOWRBZET HILDD, R IIRBEMHEL N LIZEIBHE NSO epinephrine



(E) 3 & U norepinephrine (NE) D43 Tod ¥ | HEF IIHRK TE — THAE —BIB KL
HHI(HPA ) Cd 5, T4 O AEARFE/L 5 NT HPABIZ T L7 X B L AJRE I
% < ORMEREERF & WREANC I o TERHEM 21T TV D3, IFF, K
BFEHRF., WA U X ML ORERICHT DRIEE I LT
Bo BIRD X 91 F IS RHRRICB W TERIREEE T L b, R
b L RESEITR LT B S ADEME T & UCERT 5 iR+ TR S
nd,

—J. WERMEA EA A R3S HPA BlGE £ EHERICEA T 2 FlReth bR S 1
TW3, flziE, & b T, p-A 4 A FEZEEEFEHFFE TH 2 naloxone 75 ACTH
SWEBMER, Met-=2 7 7 7 U UBEAREICEY ACTH ZWAET 5
L. A A A FEBENRE TE L~V T ACTH S EIEI 52 Ly
AR & TV B (degli Uberti et al., 1992),

& BITIX HPA EIIZHT 5 NO OB YW Chk4x RBREBIZ2 SN TR Y,
Seo et al. (2004) X, T v MZ foot-shock (FS) DM % 7213 lipopolysaccharide
(LPS) D#ARNIRE- 21T o 7=, #iEME NOS (nNOS) & & il il & id D & 586 T
BIET B Z LI XD, NO BHRK THELEZ 2 #IE L, HPA Bh A2 1EME(L % ml6E
WRHDHZ EERBLTND, £z, MEWKEMENOS (eNOS) & nNOS IZ L5
NO A% & HITPHET 5 & | nicotine FHFEIT K 5 HPA IGE P BEICHB S NLD
ZERELHME XN TUVWS (Gadek-Michalska & Bugajski, 2004), X 51{Z
No-nitro-L- arginine methyl ester (L-NAME) i, §X T DD NOS (F5EA! : iNOS,
eNOS, nNOS) #FHE L. MKHNRY A F A w3 5 ACTH Bt & B
W2, Ty MIBITHFS X b L ARDLER b LRI B KSR
EEDELEORENHHID (Rivier, 1998), T b DAL HPA BHDTEMEIZ B
THOANRLPEHETHHZ L, EHAWORERLES, 52 HREEIZRAD



DOREMENR D Z L ER LTINS,

WP LT R RIC K3 D SRR O 225 . bLF 23 NO 241 L
THRMEA A A PR AR 5 2 & 388 <RIBS 11T Y (Hayashida et al.,
2003b), LF DA b L ABIENRIZEBWNCHEUOERERE S FEINS, L
L7 5, MRERIAETZR 5 TN HPA SISE DWW T LE OREIIE
T O TR0,

5. ABFE O I

RIRO & 512, LF 3B PICIR< A L, £, BO#E5 Lz LF o—iix
i 2 9 U TR B ~EE T 2 ARSI STV 5, S50, SERIEH:
& HRARRERICHTT D LF OEA SO NI ENTWAS Z E2nh, LF I2E
B LM LR RIEE 2 (B8 2 FTREM S BV & T EN D,

ABFETIE, LF IC L D RIEEEMER OMITE LT, 7 v h&2AWER b
L ASSE OIS TR D NSRS IT 2 D 7=, EBRIT A X< 3
DONEZZATND, FIOIZ, BIWEMHEMIT 7Y D 75 2 M b NS
B A TR L D LBAORE « X b L ARBEOREN. KT, HETFE - T
TR - BIBBEREI LIZA P VRSB T D LF OERRNT, &K%, LF
DRFNBEATENRRIZ B4 2 S R AOBRNT . & DIk, BOBR ST & 5 B
MR ZREIC AN T LF OENBITRRBROMNT & LT, BIATE LF OB RS 500
+ IR G L D BE RN ORI OV TRE LT,



F1E DLFICXDA ML RABEHROREE

I. B

ITHE, Takeuchi et al. (2003)i3, FERCFE T BBES L 10 B O 7 » M
R RFITECREI S AR L U bLF 28 21 O R B TE A 1 L7 &
WE LI, 2B OFRAFIICRENICA OGN IBRITHO—FE L L E X
550, bLF OPAZHRE R LIZERYIOWMETH H, —RWIZ, FHETO
BBB & % "% BCSFB TOMEFZEMEITABMEE L 3R 5 Z L5 | EVE IR
(ZBWTH LF A b L ABENREE T 50EPETHTH 5,

REBRTIEL, AT v MIBIT5H bLF DA b L ABRBRIR A ST 5 2
xRS L, 2EORRITHRBR LT o7, 726, M A N AREE
AT 2 RWEEIT 7 ) =P 7T X b BEO~ AL R LB RE %
FAL % m2E Tk B (Elevated plus-maze, EPM)T A s Toh 5, . EPM {2
WL, 8972 EPM 2350 Tl DFRAY R ZRBE & S 9 5 - O D FIET
bDHEVIFEG, AFFETIE, HEIO FS & EPM #fAGbE /B oF
EaAv. Ty FOR NV RISEICKT 5 bBLF OZWREfRIT LT,

II. EBGE

1. By

ARFEBRIZIE, HED Wistar-Imamichi & N BV ETEDTIEAT, KSR %& 7 AT
WAL, 1 EBOTHEE OBRICERICER Lz, 811%, 7:00-19:00 % BHH] &
THHREY A 7L O EIR 232 CCHEL L KIIBEHIKE L Lz, £/,



TRTCOT v MZHOWTLIEOADER & L, EBH TH#ITT—7 LREE T C

TRy LT,

2. B3y
Be5 U7= bLF (ZFEMiETE (K oA LZLOAHR L,

3. BMik Ty 7 V=P ST R oS a ha—iu

EFHUH, 7y NERABr—VbLEREICBL, A b 1 BREIEER
REICEN S S, EREITENEALZGTL, BICEHELHEREFLZ, FSHO
FIBEF(20%24x23 X7 L ¥ 7T ADBEL X T L 2T DR CHERL S =
HLOEFEHA LT,

EERFNILLTO®Y TH D, FUDHIC, 7y FEREEOFRICEE, 3 451
HE L7z, E0%, FSHK(.5 mAx1 s)& B —7F (2 kHz, 90 dB, 1 )% 1 43 filE
T30 A5 %7z, 24 K112 Saline £ 721X bLF (10, 30, 100 mg/kg) % fEREHT
L. 0 30 5BICHBURIBGEICEY 2 At 7V — 0 7178 &2 5 Lz,
B 2 AT 10 3812 2 s e — 7 2B, 622 0% 30 4y
BETOITENE T A AT THREILZ, 7V =07 0OEHE LT, WK
Y BB A L) BRI AE D OB X ABROTEIA VKRR S L, 40 4
MoO7 )= 7T EBE LT, RIT. S5H5TL07 ) —Ur 7iTea L
TR TR LTz,

4. BT T A AL XF X MEPM)D T 11t f a— )L
EPM IZfER ¢ S 8E@E 1L 2 DO ST — L —7 7 —24  50x10 cm)

E2ODBAXNENTT —A(Z =X 7 —25  50x10 cm) THERL S 4L, L4



DT —=LIFKLETOem DHS THFIZZr A LTINS,

EBREA, Ty FEABS-UNLEREICBL, D b | BREITER
BREICEN S0, EREBEEANRBAL AL, FICHEL2MES L, §8Y
ANERERNICIRE L. O30 7%IZ FS R4 5 27—, FSAMEEO T v h& ki
DORFEFEZ AL, 1 [EDOHD FS FIE(1.5 mA, 1 sec)x 5 2. FDE £ 3 45
FNICHEE L, BEBICT7 vy FERBFAENORY HL, A4 XOFREIZEL
7o Ty MR —XART —AZEALTHE 5 SEOTEIZ T4 AT T
GRE U7o, MREMTRERIL, A — 70 7 — AWERRE(Time), 4 —7 > 7 — L A5
B (Count), | E&72V DA —7 2T — AT TER(Time/Count) TFoR L 72,
F£72. FS IEAMBE(non-FS)D T v M, FlHAEIZ 3 pEI AN FS AfTE TH
I FOHOBVEILFS B L FRRICIT - 72,

5. BEMERHT
FTRTCDOT— 2L meantS.E.CER L7z, bLF HE5 D FEHFEIZIL one-way
analysis of variance (ANOVA)F LT two-way ANOVA, Student’s t-test 2 FHU >,

P<0.05 Z it EE L L,

. #%

1. By 7 U= 77 2 M2 % bLF OF)E

Saline #ED T v ME, KT D 24 BERZ ICHBEE IS AN, BEbHICE
LL<ENT7 Y =V ZIfZ R L, 5-10 2% Tlkbdnic T U —2 0 ZRefEN

W U=(Figl), &6, E—7FAERLAZD 10 B TiEEEsEWwW T U —



U 7 IREE(211.6 sec/S min) &R L, £ D% IR A A LT 30 5% ICIET—
ATA ETHD Uz, (BAEOD BLF &5 (10, 30 mgkg) &7 U —2 0 /{78
W EAERE Loz, 2RI L, mAED bLF (100 mg/kg) #ETIE, il
BRI AN T B %D Saline BEL VD L7 ) =P U VIR EBEICHEA L, X5
WE—T7EORTEBL 7 =V TEMIIERICHEY L [Fis=18.97,

P<0.0001],

2. EPM (Z31J % bLF OZhR

non-FS £ Cld, bLF D Time & Count (X saline BEIZ Eb T4 )2 8 INE
METRTHOD, AEETRD LR o 7 (Fig), Zilast L, FS Bmidit
Tld. bLF #5.(100 mg/kg, ip)tZ & - T Time & Time/Count /T4 & A B (24
MUTz, ZORERIL, EPM & H[A] FS il 2t 7E bt 72 45 F ¢k U T bLF
ICEDA N ABBRIRPEHEIND Z L AT LTV S,

S BT, EPM & FS ZfAG 7254 T T bLF O HERGEMEDFEIC >N T
fig#r L7z & Z A, bLF 10 mg/kg, 30 mg/kg 3 KO8 100 mg/kg & A B O RIZfLE-
T Time & Time/Count & #HAMER 27~ L, 100 mg/kg $5 CTILH B REMMEE 0O
H5iL7=(Fig3)e LR - T, bBLFIZ XL B A M L ABBS R IZAEKEETH A =
ERAGEMNE ST,

V. &8

AREBRTIE, bDLF &5 > TEHREMTITF 7V -0 77 2 Mok 57
V= U RN AEBIZY L. EHIZEPM IZRBIT A4 — 7 0 7 — AT R
BIORTEIYEED OA—7 0T — LAHIEREN E BITEM L, bR

10



(X, bLF 23 A b L ABBRIRE BT H I L E2R LTINS,

WO EPM SHA T, B0 ERER IS 280K 2 /84 &[RRI, DEARZ
WRRIZ B a> TV D70, A —7 07 — ARTERRHIEE L < i35 (Morean
et al.,1997), A FEHR TIL. EPM & FSHIMAMAGDOET-MA OFEE B L,
HH O EPM L0 6 S OIZRONVAZE « A ML ARBEEZEVHLTWA,

SEOFFRIZ LY | bLF BEKET > MCBITD A B L REED 5 6, $RIZ FS
B T2 EPM ORGSR 7 U — P U T A DX D R RREN S BEED X
b U ARRICTHEE S D ROMZITBB R A RO Z LA sz, Lo,
FS ZfED 720y EPM D & 9 B A b L AREIZ% LT bLF 13T & A &8
Lotz Zhid, WEEDA AR R LR SEN—E LUV LR IZBRE) Xt
TWHREET, [ ZUOT LF ORNPFEHRT 5 LHEMETE, LF O A b L REHE
BERDOVEMBFE 2 A+ 5 ECHEERFTREUESIT NS,

—HRIZ, FEEYAR b L RO STEZEBYOITENCEET S, AR
BB TRRITH LM ITRZ2F R T 22208 L<MmbNTWA, Van
den Berg et al. (1998) [TEFRIA LA T & MIBWTEFS Ok 9 72 2
LA IR ONRERTZ L E2HE LTV D, Flzid, 5 BERO FS
fEa52% 8. 7y FPOFEITENID 2 & 15 AR SE20H L,
REIFEY A b L ARIEIE, £ 0%o 15 BEiChzo TEEBMTEI 28N sw/z, =
DE|END, AN VAREDFEEA T =X LIENENOIREBICB W TR
BRELAEL WD EELZOLND,

Alal, 2508 BHFHERICE VT, LF iE 100 mgkg DEERNE 5 THREL
FLlc, ZORBIIEETLIEYOEL L CUIEFIZELL ., BORETIIES
WELSDOREPLETHLEEZEZOND, BENRBRIEAEEZH L, LV
BRI EEHNOBRFE R R R TH D, 5%, LF OIFERMERE ORI D LB

11



BTH5H,

~A

Al & LT, bLE 3R T » MZBUWT EPM OADOFHN A K L ZREET Tl
WA &I h R a il o doid . 7 V=2 77 2 N2 FS AT L% D EPM
ME, —EDBEOA M ARET TSR EZETHZ AL L 2o
oo SHIZ. ZOMRIIHEKRENETH D L 2RI T,

12



Freezing test
300, —O— Saline
—®—bLF 10 mg/kg
—&— pLF 30 mg/ke
—B—pHLF 100 mg/ke

Freezing time (sec / 5 min)
o
o

100|
|
50,
Oi
0 5 10 15 20 25 30 35 40
Beep

Fig.1 Suppressive effects of bovine lactoferrin on the conditioned-fear-induced
stress.

Each blot shows the change in time course of freezing time induced by conditioning.
Bovine LF (10, 30, 100 mg/kg, i.p.) was administered 30 min before the conditioning.
Data are presented as total freezing time in each 5-min period. Beep sound was produced
at 10 min from initiating re-exposure. Each value represents the mean=S.E. from five rats.
*P<0.05, **P<0.01 as compared with saline group.
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Time

FIE .
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*

Sec / 5bmin

N D OO @
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J
|
1
|

Count

<5
N

Counts / 5min
oNn bh O ® S

20 Time / Count .
215
=)
8 10
3
2 5
oL | _
non-FS FS

Fig.2 Suppressive effects of bovine lactoferrin on the elevated plus-maze test
with or without foot-shock.

Saline or bLF was administered 30 min before the foot-shock (FS, 1.5mA, 1sec). Upper,
middle and bottom panels represent the time spent in the open arms (Time), number of
entries into the open arms (Count) and the time spent in the open arms per entry (Time /
Count), respectively. Open column and solid column show Saline and bLF administer
groups, respectively. Data are presented as mean = S.E. (n=6-7). * P<0.05, **P<0.01 as
compared with Saline group



100

Counts / 5min

Time / Count

% %

= N
o O

Sec / counts
o
..1

¢)]

(=

— 10 30 100
bLF (mg/kg, i.p.)

Fig.3 Dose-dependent effect of bovine lactoferrin on the elevated
plus-maze test with foot-shock.

bLF (10, 30, 100 mg/kg, i.p.) was administered 30 min before the FS.
The expression of the graphs follows Fig.2. Data are represented as
mean £S.E. (n=6-7). *P<0.05, **P<0.01 as compared with Saline

group
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2% bLF OERBFICET 3 TR AN

I. BB

B 1ETIEOLFIC LD A b U RABEZI R OV TR A7, AFE T, bLF
DOYEFIBSFF ORI Z BRGL L, EI/TEISE PN FEL AV TRITZED 7,
3~CIZ Takeuchi et al. (2003) %, 10 B#r T » MBI 2 BHEIORF2BECHED R
ZBE1TE %2 bLF 23 E T 28R, WEREOA B4 A P NO GABEET 5
FIREME A 359 LT 528, ARBEMI O R b L A TREHEIC R 5 LF OERBEFF
FERE LTRATH D,

ARERTIE, LR UEAEAA FZEERL NO OBEEEMEITT L & &b,
A N L ASEICEE TH S S-HT #iR B8 L DA MRRICIER L. Zh bR
[EEME OSBRI T 5 £FE agonist 72 & TNZ antagonist 7 FAVVTEPMIZ X D
FTENSRER FHOFRAT &2 R T2,

o. ERGE
1. tEREY

EBCIZ. 8E# Wistar-Imamichi REET v P A L7z, AL IUEE
ST RTCELELFAKTD D,

2. 53y
EBRIZIZ, UTOEYEZMHH LI,

bLF : 30, 100 mg/kg (Faye#tisk, KFK) . Naloxone hydrochloride : u-4" &2 A K3

16



HERFEPIEE - 1 mg/kg (Sigma, St. Louis, MO, USA), N®-nitro-L-arginine methyl
ester : FERINAY NOS FHESZE :1, 3 mg/kg (L-NAME, Sigma), N“-nitro-D- arginine
methyl ester : L-NAME @ ZM{K .1 mg/kg (D-NAME, Sigma). L-arginine : NO )i
& 30, 100, 300 mg/kg (Sigma), 7-nitroindazole : nNOS [HZEZK : 3 mg/kg
(Cayman Chem., Ann Arbor, MI, USA), Buspirone hydrochloride : 5-HT;, &4
agonist : 0.1, 0.3 mg/kg (Sigma), WAY-100635 maleate salt : 5-HTx = &
antagonist : 0.03, 0.1 mg/kg (Sigma). Mianserine hydrochloride : 5-HT,anc 5 B4
antagonist : 0.3, 1, 10 mg/kg (Sigma), Imipramine hydrochloride : 5-HT B HUA A [fHZE
& 1, 3 mg/kg (Sigma). Haloperidol : D, 343 %4 antagonist : 0.03, 0.1 mg/kg

(Sigma),

3. B fha— L
EPM BREBRICEEF L7 EBE R O NCEMM OB D W T R TE 1 ELRETH
Bo B, UTFIZHRRZ Zo0EBR T o s a— 2 k- T, [TENZEE SR fENT &

??O 7]":0

[8 1] RERMEA YA A RB IO NO EA BT 5 T

ARERTIE, p-A A4 A FZEREHEE CH 5 naloxone, FERINA NOS FHE
HETHD L-NAME, ZOMHERMEMETH D D-NAME, NO DHIBEEME Th 5
L-arginine, #RH) nNOS FREFH TH 5 7-nitroindazole & FV 7=, i~ 1T
Z % L. 7-nitroindazole D7 EPM @ 60 43 RIZAEIENIR G L7228, # D3
PIX9~T EPM O 30 Z3RNZIEIERN®R 5- LTz, FS /A& b7z EPM DR
FiER LOFHIEE | & RRICIT- 72,

17



[3BR2] DA BLOS-HT & OBEM
AEEBR T, 5S-HT ZEEB LV DA ZEMEIZKT 5K agonist 72 5 NT
antagonist 2 F\ T EPM & L D 1TEN B2 p0MENT 217 - 7=,
agonist F 7213 antagonist DEM) 1L EPM @ 60 43 EijlZ . saline 33 L OV bLF (X EPM
D 30 SANCE N EIVEENTLE Lz, FS A5 b7z EPM O ER HIER L
OFHIEE 1 EE FRICIT o7, £, NT A =X =2 —T7 0T —LiEA
G (=TT —LEARE ) AT T L7 0 — X RT — LDt

AA1Ex<100 )20 % 7=,

4. AEHALER
TRTOT —H (X meantS.E. CER L7-, bLF &5 DOZHEHFEIZIL one-way
analysis of variance (ANOVA)I KT two-way ANOVA, Student’s t-test & FHU>,

P<0.05 Z#EFERNCEHEE L LT,

m. #E%
(5281 ]
1. A4 A FEFERAEOLE
WA A A RZEEREHERTH D naloxone ZRTHEE L, bLF IZL 52 h LR
BB R & BT L 7= & = A, naloxone (1 mg/kg)?D B 5.1% Time <° Count |28
Bea RIS emo 7208, bLF #5(100 mg/ke)iZxt L. naloxone 1E Time 35 L O
Time/Count Z HEIZBAD S ET72(Fig4), 77205, bLFIZ& D A b L ZAEBHZN R
DYERBEF CIIRNEMEA 4 A FEEOTEMEEAEET 52 L 2R/ LT 5,
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2. NOS [HEKDZ%

bLF & NOS itk & OBEAZ B 6NN T 572, NOS [HEHK TH 5 L-NAME
(1,3 mg/kg) Z RIS L7z, L-NAME (& bLF |Z J > T8I0 L 7= Time/Count %
BRFVECAEIZHIHE L 72(Fig.5).  F£72. NOS FLEZED RIEM: 2 BIEETH
% D-NAME I3 1 mg/kg TOLF DA N L ABHAIRIZEE Lol 2D D
22 B . bLF O A b U ABEZNRIL NO OEAMBICEE L CRERTIL D
LEZ BRI,

3. L-arginine O

NO OEE T % L-arginine D553 bLF D A b L A RIC KITT 285
fEMT L7, AERTIE., THEEBITEERDIREZ RS RWEAED bLF (30
mg/kg) & Bk 4 72 FH & @ L-arginine (30, 100, 300 mg/kg)Z BEREN#E 5 L -,
L-arginine OB 5 (100, 300 mg/kg, ip) TiE. Time & Time/Count 725 & & {2 HEAN
TOEMARLIZLDOD, BEARZELIZR S N/eh -7z (Fig6), bLF (30 mg/kg)
& L-arginine (30, 100 mg/kg) & DIREH G TlX, Wi b saline B2~ T Time
MAEEICHEMLUZ, 512, bLF (30 mg/kg) & L-arginine (100 mg/kg) & DIEA

5.7Cld L-arginine BB 512 L 5 Time & T HHEEREME R L7 (P<0.05),

4. BEIRH) nNOS FLERDOFE

BIRFPFREAY NO Sk (nNOS) PHEIE CH 5 7-nitroindazole % R 5. L
7o & Z A, Time 13 saline L~V E THRBICIE T L7 (Fig. 7)., 97245, bLF
(C&E DA DN L ABREBIRIE, nNOS DIEM LA L TRETHZ EAEL M E 2

277,
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(=5 2]

1. 5-HT 14 2RI KT 5 agonist 35 L OY antagonist 0D 5%

5-HT | o 5214 agonist TdH % buspirone % 0.1 mg/kg F721% 0.3 mg/kg TR
BELIE ZA BB E CIXEPMIZHEEREEL RIF S -7 (Fig. 8) .
F 72, bLF (100 mg/kg,ip) & DPFH TIX. buspirone 0.3 mg/kg ¥ 5-1 2> T bLF
DNREFEICT 0y 7 Lz,

5-HT, A 52 %34 antagonist T & 5 WAY-100635 % 0.03 mg/kg & 7213 0.1 mg/kg fiE
FENIRE %5 & EPM @ Time (ZHIMER 2R L7zb DD, HERELTId
Do 72(Fig. 9). F7=. bLF (100 mg/kg,ip) & WAY-100635 0.1 mg/kg % [Fl M 54
% & Time/Count {8 B IZHEMN L7,

LALEDRERN S bLF DA b L AN RIZIE, 5-HT A ZHKE 9 5 1A
BB E T DR EB A DIV D,

2. 5-HT 5 pc BMBIT XI5 antagonist DL

5-HTaanc 5 14 antagonist C & % mianserine (0.3, 1.0 £ 721 10 mg/kg, ip) % #%
HLTH, EPM IZIXHEBERFEL RIE S 720 - 7= (Fig. 10), L2>L. bLF (100
mg/kg, ip) & mianserine & [FIRFR59 %5 & | A EKFMEIC BLF OHLA N L A% H
a7y 7 Lic, ZO/RIL, bBLF DERIZ 5-HTaanc B % N3 HHF 23 E
545 LEmREBLTND,

3.5-HT BV AL LER O
5-HT HHUAABHESL CTH 5 imipramine % 1 mg/kg 3 5\ i 3 me/kg BN
H4% & EPM O Time (ZHIMER %27~ L, Time/Count (Z%F LTI 3 me/kg @

HETHE BN 547z(Fig. 11), —J5. bLF & imipramine & O [F]FF#
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BClL, bLF OFLA M VAR EZ B EICHEY ¥,

4. Dy 3, 4 TR EIZKET 2 antagonist D F

D, 3.4 52 258 antagonist T & % haloperidol % 0.03 mg/kg & 5\ iE 0.1 mg/kg O F
ETHEENESG L TH, EPM IZITEEITEEL MIE S 72 - 72(Fig. 12), LA»
L7723 5, bLF & OJFEHE S TlE, Time/Count ZHEIZME T &4, bLF DA
MLABRET By T Lz,

V. &5

Takeuchi et al. (2003) X, 7 v NOFEFIZ L EBFHEERELET L &2 H -
EBR) G| bDLF AL EETEI Z MG 220842 H/ L. ZhasNEEA A1 K
BT L TV D Z L2 foTHRE Lz, ZO®EIZBWVT, 51X bLF A
BT oBEOL O RBLIFEDOA N ATIZBWTA A A R L EMEL LT
LDOTIFRWINEEZEZTND, BT, BFoltEnT v FOHETF BT
% bLF DA b L ZERZNRIDERA p-b U <L A B A A RZREEEKE &
54% L iHZ L 7=(Takeuchi et al. 2003), 7 v h DR CIE p-A A A REZEEE LY
b kA A A FRFEOTT BB HZET 5 72 D (Petrillo et al., 1987), p D7
O A B A FZEFRETE TS bLF OENHEELZLDEEZ BN D,
THUTH L. AT SR A B UATORERT » MZBW T, p-A g
A FXBEFRFIELLTHRA P ARREZEERESEL2EE2 0T3S
(Matsuzawa et al., 2000), 4 EIDFHFUZISVNT, BLF DA k L REIHEN R I3 IR
HIA EH A FZEEETZEE CTH D naloxone IZX > THEEICHH L, Lzl
A5, bLF T p-B LD -2 EF A FZEEONTHICBRES L2 & n3@mE
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STV B (Takeuchi et al., 2003), & 52, LF D7 57 A v MMiA 41 NVESE)
LI XD, D LATESA FEREOLIICBS Z &nabh Tung
(Teschemacher, 2003), ZA1 5 OEE) D | bLF (XM OHERE %2 ) L THEMEA 4
A4 FEHAHEMR L CWhWAEEZBND,

AEBRTIX, NOS PHEI TH 5 L-NAME 28 FS % £ - 7= EPM (23 T, bLF
DARVABBIRE 70y 7 THENIERMNMELN., S I ED bLF
(30 mg/kg) LM ED L-arginine & DIREEGIZL Y, bLF O A b L XEREZHH
PR SNz, ZHOOREEN G bLF SEHE NOS ZiEMA(L L, PEA S 72 NO
NAEHA FEEZHEBL TN EEZ NS, ZTOADT=ANTT v FOF
BElZd17 D bLF OBEFRIRED A = X L L FEFH IR TV % (Hayashida et al.,
2003a, 2003b), & HIZAZERRIZEV T, nNOS HRAPEESK TH 5 7-nitroindazol
258 bLF DA b b 2BV RABEZEIC T oy 7 Li=Z & e, bLF 13, BN H
DV EERIIC oNOS Z{EMEL L TV D Z ERRIBEN 5D,

UTEE, Bilbo et al. (2003)DREIZL B E, nNOS / v 7 T 7 b~ 7 A X BFER
TUARAEHA AT T 4=V RT A NTORETENNED LT D Z LR
ERMSh TRy, EHICaNOS /v 7 T b~ T AL, AL AFEFEDOaL
Fazyor EAMNEELEZZ EbHESN TS, BAOREICLL L, R
R TR D & O CRH S IFRENIZ NO 3B E L T\ A Z L AVRIB S LT D
(Seo, 2004), nNOS (&, HR TEOEFHEEOMR LA ETe. MOE « 7o fER
(25347 L Cu A (Huang et al., 1993; Nelson et al., 1997), Z L5 Of#EEZIL CRH %
GETOFEELRBERTHS Z L0 NO (X CRH I &2/ LT HPA B4 (&85 L
TNnDHHDEEZ B A, Kim and Rivier (2000)i1Z, 7 v MIBWTFS 2L V3
JE Sz ACTH B2y L-NAME #2512 L 0 Il S, 2K TE 0 NOS
EHERAD o T EE L TND, ST, FIBEAEA AT ) a T
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(POMC)7 7 7 A F ORPEYEFET nNOS / v 7 7 v b= A0 F R4 M
DL TR LTz, DE D aNOS ODREN FEMAEA VA A RL7F ROHM
TEPNIREIZEEE L CU oD Th D (Keilhoff, 2001), #1Z, Givalois et al. (2002)13
FAXPE NO HE##7% HPA B OTEMEALIZH L CAR BT 4 TR R A>T b b %
WELTWD,

aNOS [Z1E nNOS-1 & nNOS-2 D2 SDT A VY 74— AR A7 &b L <46
LT %, Kolesnikov et al. (1997)i%, nNOS-1 & nNOS-2 A BRI T 5
TrFRIAT =T 2EH L, nNOS-2 ZERAIZKIB S -~ 7 A TlHE L
EROERDRENBEZICMEI SN EME L, E6ICHELIE. BADRE L
IR RNt 3 HIEMTEAIL. nNOS-1 & nNOS-2 TZ I -ZFHE R BEE L #)
SERBELTWD, bLF DA b U ZABBEIEIZE T, naNOS DWFADT A
7 A L5 HPA BN TREEMER 2 589 5 O 0E. 5% LI L hidie
HBWRTH D,

=07 RS R 2 2 R L RAIBREERICE VT DA OEFEY D &
L, RARRRMEA EA A FEMOEEAZ SRS 5 2 ERmESNT
V% (Nabeshima et al., 1986, 1992), & SIZHWHSAEAHT A R L AL, A4 A F
RN NI VRO B R LT w b = R B & Lo O RS A b IR b
5 EMMESIN TS (Inoue et al., 1994), Z Dk 512, LT 2 L
AL DA R 5-HT ORENIEEE B2 22 BN TEY ., bLFiZA 4 A K
AEWERTH Z LK Y, DA R S-HT ROEENCEEL 5 % TV 5 AJREMERE
z bz,

2T, A8l 5-HT ZZBES° DA SRR T 5 LF OB IC oW TITEISERE
FRIBRNT 23 P02, 5-HT SERITFME L OHFHICIE S S5 LTV T, D
RELEMTH D, PRIERTIIV T T ABORR LT, OMREKITIZE
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WTTHRREEY E O W2 8T LT %D (Matsumoto et al., 1995) , i EFH & 72 &
O HEMER TOREIOIZ, FE, BEREOREICLELE L CWHLEX
53TV %  (Yoshioka et al., 1995),

DA &, HIHRSIR CEEMERE DRI, FIDGR CILIEEIRCRM R & ks
MHERRICEE S L T\ 5, DA SRR, 7TF =By 7 5 —I2 348 UiEs(Ld
DD REERT IV =&, MHBG D EZHRE LAY Dy, SRET 7 I U —|2
DI, SBIEDIERAET D & Dsiz, DyZAEIT Dy Dy, DOV 7% A
TICHISY &35 (Civelli et al., 1993 ; Gingrich & Caron, 1993 ; Sokoloff & Schwartz,
1995 ; Seeman & van Tol, 1994) , Wik E R TOREMIFEIEREICIZ, Dy SR LS
HoTWDDN, BT, FUFMREOER AL LTDy bk E STV 5 (Sato
etal., 1995),

SEl, 5-HT A X BEEEBE, #HdEis L0 5-HT FEOAALER, H 50
Dosy X B EIEETIEOEEEMENT L7 L 25, bLF OH A kL 28813 5-HTaonnce
RABIETRIC L > THEKFERICHEEZESNZZ 56 bLF OfERMFE & LT
5-HDoane ZBREDPH LM EEL T DH I ERXRB I, /2. 0o
agonist 3 & 0" antagonist & —#T bLF OZRZE L7=Z & 55 bLF OVEF#
FRIZIE, 5-HT & DA #MfEENCH T 2 EBEMREENs LD L EZ BN,

AR Tl 5-HToa A ROMRETLEN LR, 5 OfF, B ERgENE, 1%
BmECEETLEELLN, MERBEDORMEERICHES T2 LHESNT
WHD, 5-HTos TEMBIEBE TH 5 DOl BELRK T T A A A ZFRBRITB WV TH
FEEMZFFZ &L bHE STV 5 (Dhonnchadha et al., 2003a , 2003b),

7272 L. 5-HToanc SRMEEEFZE L L CHV /= mianserin | inverse agonist 1
Kb AL IV H ZEEEEER. 7 FLF )y 2B ERREERL D206
HLTWD, ENODOERANEEL TS AEENELH DO THEAR D EBRAS ML
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‘?8?) [e}
fEs & LCL bLF O A b b ABEZY AT EME A 4 4 RS O aNOS

TNET I

)

(2L D NOBEEDBED>THDZ L, ZORFRIF bLF & L-arginine & DIRA S
WZEOEREND ZEDBALNE RS, ZOZEDG, bLF iX nNOS 12k 5
NO PEA %I L THEMA A A MBATEHRLLTWA B N5, iz,
DVERIE & LT 5-HTanc TEEZF L ET 5 5-HT £ LU DA #EOTES)

b B 5975 ATRE MR A R S ALTE,
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Counts / 5min

Time / Count
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Sec / counts

- NX - NX
Saline bLF (100 mg/kg, i.p.)

Fig.4 Effects of opioid receptor antagonist on the elevated plus-maze
test with foot-shock.

Saline, bLF alone, naloxone (NX 1 mg/kg, i.p.) alone or bLF-+NX (1 mg/kg,
i.p.) was administered 30 min before the FS. Data are represented as mean
*+S.E. (n=6-7). *P<0.05, **P<0.01 as compared with Saline alone.

# P<0.05 as compared with bLF alone
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Fig.5 Effects of nitric oxide synthase inhibitor on the elevated plus-maze
test with foot-shock.

bLF+ L-NAME (1, 3 mg/kg) or D-NAME (1 mg/kg) was administered
intraperitoneally 30 min before the FS. Data are represented as mean =S E.
(n=4-7). *P<0.05, **P<0.01 as compared with saline alone, #P<0.05 as
compared with bLF alone.
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Fig.6 Effects of L-arginine on the elevated plus-maze test with foot-shock.

Saline, L-arginine (30, 100, 300 mg/kg, i.p.) alone or combination of bLF (30 mg/kg,
i.p.) and L-arginine (30, 100 mg/kg, i.p.) was administered 30 min before the FS. Data
are represented as mean = S.E. (n=4-7).

*P<0.05, **P<0.01 as compared with Saline group, # P<0.05 as compared with L-
arginine (100 mg/kg) group.
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Fig.7 Effects of 7-nitroindazole on the elevated plus-maze test with foot-shock.

Vehicle or 7-nitroindazole (3 mg/kg, i.p.) was administered 60 min before the FS, and bLF
(100 mg/kg, i.p.) was administered 30 min before the FS. Data are represented as mean
+S.E. (n=5-11). * P<0.05, **P<0.01 as compared with Saline + Saline group, # P<0.05 as
compared with Saline + bLF (100 mg/kg) group.
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Fig.8 Effects of Buspirone on the elevated plus-maze test with foot-shock.

Buspirone (0.1, 0.3 mg/kg, i.p.) was administered 60 min before the FS, and bLF (100
mg/kg, i.p.) was administered 30 min before the FS. Data are represented as mean =S.E.
(n=5-11). ** P<0.01 as compared with Saline + Saline group, # P<0.05 as compared with
Saline + bLF (100 mg/kg).
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Fig.9 Effects of WAY-100635 on the elevated plus-maze test with foot-shock.

WAY-100635 (0.03, 0.1 mg/kg, i.p.) was administered 60 min before the FS, and bLF (100
mg/kg, i.p.) was administered 30 min before the FS. Data are represented as mean = S.E.
(n=5-11). *P<0.05 as compared with Saline + Saline group.
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Fig.10 Effects of Mianserin on the elevated plus-maze test with foot-shock.

Saline or Mianserin (0.3, 1, 10 mg/kg) was administered 60 min before the FS, and Saline or
bLF (100 mg/kg) was administered 30 min before the FS. The expression of the graphs
follows Fig.1. Data are represented as mean =S.E. (n=5-11).

* p<0.05 as compared with Saline + Saline group, # p<0.05, ## p<0.01 as compared with
Vehicle + bLF (100 mg/kg) group.
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Fig.11 Effects of Imipramine on the elevated plus-maze test with foot-shock.

Imipramine (1, 3 mg/kg, i.p.) was administered 60 min before the FS, and bLF (100 mg/kg,
i.p.) was administered 30 min before the FS. Data are represented as mean £S.E. (n=5-11).
*P<0.05 as compared with Saline + Saline group, # P<0.05 as compared with Saline + bLF

(100 mg/kg) group.
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Fig.12 Effects of Haloperidol on the elevated plus-maze test with foot-shock.

Haloperidol (0.03, 0.1 mg/kg, i.p.) was administered 60 min before the FS, and bLF (100
mg/kg, i.p.) was administered 30 min before the FS. Data are represented as mean +=S.E.
(n=4-5). # P<0.05 as compared with Vehicle + bLF (100 mg/kg) group. Veh: vehicle
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%5 3% bLF OERBEFICET 5 AL ZRBAT

I. B

INETOERICLY, LF IPEENLHBEOA ML ATIZH LT » b
W L CTHA P U AERI 2 RBE L, Z ORI A E 44 FEg#ER L ONNO
EAZNT LoD THDL ZEBHALNE R 5T, 12, 5-HTaapne ZHER & —
Hotvn b= UZFEORBEE LR SN,

—HRET . AN A N VAR A ST B LR MER X OW Wi O B RO
DEEEISNDZEFR<HMBENT VS, ZT0O) LN WMEDFEE S LT
HPA #I DR 2R RE 2 72328, 2 b L AR RGN > 12354
HlcblzosTrnaandas FEBEN LR T B OHBRMINAEE X,
FERBNUZRD T ¢ — R8N 7 B TEFIZ/ER LER IRIL L 72 5 (Vernikos et al.,
1982), Z DX 9 B N L ADAR AL IREEIE, DR (Miller & Mallov,
1977), @I (Hechtetal., 1976). 9 -2 (Glavin, 1985), %&E T (La Viaetal.,
1996) 72 EDFHFENZ H 725,

TIZTAERTIE, 7y MCHHFBREA L AHDWEFS A ML A& 52 /-
55 & O HAL T OFRRIEY E O RBEERIZ K5 bLE OFEIC D\ THEAT
BRADLELBIZ, MFEACTHRE IO a LT a7 o BELEE L LT, HPA

HhO A b L AJREICKES D bLF DR B A2 M L7~
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M. EBGF%

FERIX, LUTIZIR 2 2O R 2 FETITo7-,

(328 1] PR E Y B AR E R O fAT
1. @Y
ERICHER L2 e b NIEEHFIEEE 1 BEAEETHY . RBRITT T
BHENZAT - 72,

2. EB7 v ba—n

EBRERBLICHEIE ST 572, D2 L RO 1 BENC T v & EBREIC
BEh L7,

7y NELLT O3B0z, BAERE - REAIC O ANT, FS b5 220
DI, BABREA DLV AR Ty FEFR—LAr—UNLMEICB L, FS 135
AT HIEFENIC 30 3 IRGE Uiz, FS A b U ARE : BIESE ISR L7212 10 450
FS (1.2 mA, 1 secx3/min) 25 %2, & 51220 4 BHIEE I E L7,

Y REI3. T v b ER—L =V BRI LA 2 5 60 43 BiTIZ Saline,
Ny-Nitro-L-arginine methyl ester hydrochloride (L-NAME, 3 mg/kg, ip, Sigma) ¥ 7= 1%
Naloxone hydrochloride (1 mg/kg, ip, Sigma)Z . 30 47 Hij{Z Saline & 721% bLF (100

mg/kg, ip, FOEHIEE) 2 EhEZnH&E Lz,

3. BMNE ) 7R o L ERLE

UEEAEATZT v PEEDICHEE UM ZRH U, fH U2 asmn e L,
BIEE T-80CTHRAF L7, BITEIL, BRERIT LM & KA B RioEE . A4k
W BRERE VBRSO BT A B0 U, FEE L7212 0.2 mM EDTA2Na,

36



0.2 mM NaHSO, # &1 0.1 MIEERREZ M A2 THEES T A XL, KEFIZT 30
DEFE L CRREBRZTT > 72, RIT, 20,000xg, 4 CIZT 15 DG ERE L 41T -
7=o BRI & 7B L 728212 0.45um 7 ¢ b & — TR L Al D 9 5 50ul % HPLC
(CEAL CTHBMREMEOEE T o7, M., BEMHIZIL 0.1 M 2~ B — Fig
Na (15 %A % 7 —/L_ 5mg EDTA 2Na/l, pH3.9) Z#HA L. HF AFE /72
YW 7 5 (MA-5 ODS, @2.1x150 mm, Eicom) # v iz, ME L€/
7 X &, NE. Hydroxymethoxyphenylglycol piperazinesalt (MHPG). DA .
Dihydroxyphenylaceticacid (DOPAC) . Homovanillicacid (HVA) . 5-HT .
5-Hydroxyindoleaceticacid (5-HIAA) & L., BHIZIZESILFEM LSS (Eicom, 1T
) AL, MERE 2 v~ b =2— % — (Chromatocorder21, SISTEM

INSTRUMENTS, USA) 2 X 9 fEHT LT,

(58 2] IR TE-TEE-BIERERD R b LR EEICHT D LF OVER
1. #EREY

KBRICHER L7872 b NCRBEHIERE 1L ZELRETHY . REBRITT T
BIHZAT - 7,

2. BRI ER ORI - IHEWN (ev) 5V == —LOBEB

Sodium Pentobarbital (Nembutal, 50 mg/kg) DIEFERNEEEIZ L 0 BREEE 1TV,
ARSMEBEARIC AR Y = F L BRI S =2 — VA A LTz, B4 IER
GIBA LB 2 BHE. == — LA AN EFIR S K T4 L CHEIEE L v
HUM, D=a— L OERBIIFAT U L AR = o — LA L, s o
7By o STEA LT,

D%, BT HMEMEEEBEIZCTHREL., 77— 2% (AN-3, Eicom) 2
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KA GRZIZEE L, Paxinos and Watson (1986)D 7 v MMHIBIZHE > T, HA N
71 = =2 — L (AG-8, Eicom) ZfAlfX¥Z (bregma £ ¥ #%77 0.8 mm. A7 1.5 mm.
RN HRS 3.8 mm) (AL, MBREAV=a—1L WA Fh=a—1
wIRIZT 7 U LFR LY (GC-UNIFAST, GC) CEEEIZEE L2, A Rh==
— i3 H I =V ==2—1L (AD-8, Eicom) #fA L, ¥+ v 7+ v b (AC-1,
Eicom) CHA Fh=a—LIZETE LT,

4 AMOWREITEOR, LREREITo72, MEOBMFIE 1 B 2@, 50 B
Az~ XY AR TR =2 — L& 7 T v 2 a LT,

EBRLEA, MEHRBAON =2 —LIZZ I AT v a rFa—TREEL,
ERBREIZEISSE L5720, 7y MEEREIC | HREE L,

3. BB bo— L

1) FS (1.2 mA, 1 secx3 / min, 10min) %5 % % 60 ZrE1IZ Saline O icv % 5-%
30 43 HILE BLF (100 mg / kg)® L < iX Saline (1 ml/kg) DEMENE 5 41T - 7=,
RIFRTOMAE ACTH IRE AT T2 HBT, FS & 525 60 43Al, 97205 icv
KE 24T O ERNCIIK A BRI L7, £72 . FS 2 52 ZEBTD 0 45 %5 10 4574,
30 73k, 60 DEOFRRTH MK AHE L, M ACTH IBER L =L
a X7 r REAERIE LT,

2) CRH Z3#AZB9 % bLF DB A FENTT 2 72912, FS (31TH 712 CRF (1pg)

D icv 5 21TV, Bild & RO ERNC BT D Mgz /L F a2 25 o & EE %)
E LT,
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4. gD ALE
T AT oMY > 7 /AL EDTA % 3 L Ci L4y B (5,000 rpm., 4 °C., 5 min)

W& a3 BEL . -80 CIZ THASIRIF LT,

5 M#FACTH BEX QR LFaxT o  EEDORIE
MmAE ACTH ##E OHIFEIZIE ELISA-kit (Bachem, Torrance, CA, USA) % . A

VT AT v PR E ORI EIZIE RIA-kit (Amersham Biotech, UK) % AV 7=,

m. #&%
[5E8r 1] PR R o ity
1. HFABREAR ML AL bLF #5512 X 5%

FravBRBE A R L A ARIZ LY | non-treatment FEIT LL~YAI44E% D NE & B3 H0
TOME (K212 ICHY |, RO NE ERBIZEEICHEM L (59 1.93 %,
P<0.01), ZOEALIL, FEFEEX M L AAMAIO bLF HE5IC L > Tz 5N 5
EMICH D, A TIEA ML AAREEE BLF BESHOBICEEZENRBD 5N
7= (Fig.13),

k758 T D MHPG & BIZ-DW\THA D L | non-treatment #EIZ H~ bLF BE T,
fdetz (89 0.41 %), MR (K036 £5) . MM (19048 %) D 3 DOEL TRk
DI LMEMICH Y | FERZ TIEA b L AAREBICHAST bLF G5 TITAEEID
KfECH -7 (Fig. 14),

fU&EBAL T DA, DOPAC, HVA E&ICOWVWTHD &, HEEEA ML 2E

THZ &> TERE O HVA IXHEEIZEM L2 (P<0.05), DA 38X DOPAC O35
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BICIIE BRI e o7 (Fig. 15-17), 72, bLFEEIZ L ->TH

FEREELRD S ho 7=,
5 L C O S-HT 45 KOV S-HIAA F &I, BICBLA A b /e ho Tz (Fig.

18,19),
45 BRAL T OFFERE A b L ZARIC L 5 NE ORI % s % & {2k
Bk L U%EREZ O MHPG/NE H iR FEANZ®H U . & 512, bLF #4542 L » ThE
B D MHPG/NE L3 F B L= (P<0.01, Fig. 20), DOPAC/DA thds L8
HVA/DA HAZIXBA & 2272 L5 B d - 7= (Fig. 21,22), — . #&HEo
5-HIAA/S-HT HITHAHREA P L AARIZ K > THRIC LA L7223, bLF #5

BlIH Lo T (Fig 23),

ANAN

WX DE

2.FS 2 b LA & bLF #5112 X 5%A4L
FS X bV RAAMAZITH & #REIED NE & &L non-treatment LI HL~NH B2

Sl A7 L7z (P<0.05, Fig. 13), £7-. bLF #8512k >T. ZONEZED I
IR BV o T,

HiIMmzonsEmicho7=n, FE
M- EA7. 00 MHPG, DA 3 X T'DOPAC &%, FS A M L RAARIZ L > THIF

N EBARIB SN o T3 BE D HVA 813, FS X M L ABAERIZTL - T
non-treatment £ £ ¥ & &{E% 1~ L7z (P<0.05,Fig. 17), bLF ##542% & &E

D HVA &I X B2 EH L7 (P<0.01,Fig. 17), S-HT B8 L 5-HIAA & &121%

BRZBbBn A D 7e o 7= (Fig. 18,19),
WK MHPG/NE HGIZ FS A I L AATIZ K > T non-treatment BE L ¥ & A=
WAE T L7z (P<0.05, Fig. 20), E£7-, bLF &5 L ->C, ZOETIEHMA NS

fEECdH 720, BREFRD N2 7= (Fig. 20),
R ER3 7 D DOPAC/DA ok & OVHVA/DA FEIC T B ZE 2B LIT3HD S/ -
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705, BERD 5-HIAA/S-HT X FS & h L 2 &% £ - T non-treatment £ X ¥

BAEITHEMUEZA (P<0.05, Fig. 23) . bLF B HIZ L DB BIIA bR o T2,

3. HHFBEA L AL L-NAME B X' bLF & 50E%

| A L AARENC LNAME 8252175 & KE. R, #EBX
O%E#EZ D MHPG B BIIABICIET L. ZOBMIXbLF 2% 5 L TH RIS
Bt (Fig. 24), MHPG/NE Hb FEkOEE R L, FFREX L AAH
B7e L-NAME 52 HA5bE5Z LT L of\ KL ELE (Fig.25), €
DIDE ) T I VI BREBIRBD b heh o7,

4. FHBE AR b LR L Naloxone 3 X () bLF &5 DEE

HHBE A N L AARNZ Naloxone # 5 %17 5 & 45420 MHPG & &I
B, lAKE. EE R L ORMERE O TRLbERICED Lz (Fig. 24), E7-,
bLF & ORI EZ1T->TH I b DOEIREETH -7,

R & > MHPG/NE k.l Naloxone $#5-12 & » CTHREIZED L (P<0.01), bLF &
B3 c s L) o (Fig 25), lAE%, ¥R R L ORIV TH FIER
OETEIFRD DN, BERELTIIRN T,

[%8:2] SR TH - TERA-BIBREROA b VRSEICHT S LF OEH
1. FS A FLRICE A M ACTH B LG arFarT o BEOE

¥ ACTH ¥ E£iZ, bLF B Tix FS A% 10 2D M3 ACTH JREEAS Saline #
\ZH g AME) (1.36 %) &= L7z (Fig. 26),

—F . M LFaRT o BEICOWTHS L, Saline B CiL FS A% 30
S EROE—7 BENT, BLF BOLZFHROMME LT a X7 o L RE
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Saline BEIZHENEEA R L2, FS g 30 o oMo v a x5 o BRI

Saline BEIZ LN THEIZ (P<0.05) WA L7z (Fig. 27),

2. CRF HENE G064 2 KO

CRF (1pg) DicvHFEI2L Y, Mo Faxsn  EBEEIIBREE#ICRE
K &R F D% 60 3T Tk L 7=, bLF (100 mg/kg, ip) R EEEICHB VT
L AROZE AR L7z (Fig 28), 7246, bLF (X CRF @ icv 512 L %M

fEaNTFaxro JBE ERIZITEE L o7,

V. %

1. MAPSRRRAS R B AR Rl O AT

ANV AR A 525 2 LI Lo THAMREREDEENELT H 2 Lix X
SHGNTEY BLF DA b L ZEREN RIS T D EAEF 4 AT 5 B TZ
NHERET LI LITIEREREELNOHEZEZDND,

ARFEBR T, KRMPBUERTERZE, MILiZ. Mk, BE. ko 73
HORBERRIZOWTHT Z2RARI L 25, HHEBEEARN 21T > 72 Saline BT
(. B K O%ERREZ D NE SESENL ., KMEE O DA, DOPAC, HVA
SR LBEIMEM AR L2 bLF #5250 26 o EETIE S s Emicd
Sf, LEd-> T, bLF DA b L ABEEIRIL, ZOMIERIEE A L THHR
T HAREMED D D,

FFIZ, DA PR RIS OV TIL, FIMECE DA BN RS 5 RITEERTEF O = = — 1

AR L. &5, ORISR SR DA RS O
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MY (PRGDE DA B) . 5-HT & DA B COMEERABRBO LD LBESH
T\% (De Deurwaerdere & Spampinato, 1999; Di Matteo et al., 2000; Sakaue et al.,
2000), FHE DA R & FMEE DA F&IX. schizophrenia DREMEIER (FREE D
B L) ICELEDY, Zhb DA Z=ma—a VOREDREOREICH D &
Zz b TW5, B L7z DA ROB X Z2EMT 2 EER S DOIZ, ##REE 5-HT
R AN B D, FEBE. schizophrenia DIEFEIZIL, 5-HToa 522K antagonist X° 5-HT A
agonist 72 &, SEXED S-HT ZEEY 7 ¥ A TOEYBEFE S, FIHS LT
5 (Deutch et al.,1991), L2>L. 5-HT ® DA #i&R~DVERBFIXHEM TIX
<, FERIC X o TR D S-HT ZAESEE LTS (De Deurwaerdere &
Spampinato, 1999; Di Matteo et al., 2000; Sakaue et al., 2000) ,

AER T, HREEDENRBIEGRICRIET NO BAOEELEITT 5 BAY
T, HEBER ML ARAROBNC LNAME O#%5%1To7z, €ORER. FHE.
A% . MBS RERREL D 4 ¥FA7.00 MHPG & i Saline £~ MEfEZ R L, bLF
L ORI EET->TH b DETIREL LD o7, 72, NE DREHEROD
WA 2 B DINERML TERD S 1. Naloxone H 5L - Th 2 b DRENLT
D NE RBRIIBIHI LIEETH T,

PLEDRE RS, FAREA NV AAWRETICEWNT, KE, MK,
. MEBEEO NE fREHT. NOS LA 4 A FOREBEZTHHOD, MERE
W SR & 1E 3 BLF OEEIINOS B 5 WA A A REEEEN LD
DTIHRWATRRENREZ BINLD,

—%. FS Hli & 52 % &, #5ED NE & £Ii3 non-treatment FHIZ H~ THEE
FRL, RERIIEMEEZRLES, Zh0OEKIEFIWTIS bLF 512X > T
P SN AERICH -T2, LALARDS S, FS HKIZ L 5 KINEE D HVA 8D
AL, bLF TH&IT 5 Z &N TERd o7z, F 7z, Deutch (1991) 1L FSIZLED
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RITSAR B O IL I B W CDARBIBERIL SN D Z L 2 ME L TS, £,
Doherty & Gratton (1996) 1% 15 2 H O A b L A T IL 8D DA U EMEAL
ENBHZLEHRELTND,

PLEWCR A X 91T, RAREYEABIEER IS RIE T LF ORI, HaRE
B L FS BT8R RbZ b, A MVADEBDWIREIZL > T
LF D505 b R DRSS TR SN,

2. BERTH - TRAE-BIBRERDOR M URREICHT 5 LF OFEH

AREBRTIL, HPA D A b L AREIZKT 5 LF OERABEFIIMER L L TR
THHZENB, FSAMLRIZL > THFEIND ACTH K U=a/vFarRra
DOHEISZHEE L LT HPA BID R b U RREIIRS 5 LF OFE R 2 T
L7z,

ZOFEE bLF B TIL FS A% 10 O M4 ACTH JBEE S Saline BT~ 1.36
EOEELET L, AL bLF O X F U ABERR L ER T2 Lo IcBbh b,
Kim & Rivier (2000) (% NOS FAEH TH 5 L-NAME O icv HF 52 KV FS BB
9% ACTH RIS EHTHZ L 2WMEL TS, £z, NOS b L iEI~LA
X F—PHEEROLEREIZLD, HEABIOCLEIR b LRI D
ACTH & A385 &4 (Rivier,1994; Turnbull et al.,1998) . NO K —Td % SIN-1
DEEIC LD ACTH KISHHMENS L OWELH NS (Leeetal,1999), &
512, CRF & VP % NO T2 Z & bHLNZIN TS (McCann et
al.,1996; Cao et al.,1996; Ota et al.,1993; Raber et al.,1995).

SR 77 X 91T bLF (X FS Afif% 10 o O i ACTH IRE & LR SE 7223,
CRF @ icv B#EIC X HIMIEaNTF aRT v RE ERIIEEELE X7
Z L2 CRH AW & VW EFEOMF & E8i3 5 FIREM: DS RIR S 172, bLF 723 NOS
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AP 5 Z S E T CICHE S TEH Y . HPA Bhicxt LT, NOS OiFEtE L
adr LC ACTH W —BERICEE T 2 2 &1k, Bk L7=e Ao®wiE & b —3
LTWbEBZLND, LLARSE, FSAMA 0y CofiEa L arsrn
VIBEIXBLF B EAZ X o T TIC EF LTEY . 10 4535% TIXab o 2w
L. 5230437 TiX Saline BEIZH A THEICEMBE CTH - 72, FS ARFRID 1
Fazrgw s EFICOWTIE, HIKR TEEFEZD D O CRH 5W-E Db OIH L
COLF MERT 2 RN B 2 b b,

FTTCIZHE 72 912, CRH G EAEMEA A A R NO 12k - TEfiSh
D2 LB BLF A A A FONO /T L TEEL WL Z L RSN D,
Fo. FSARRICALNLDANTFT azxTa BEOKTIX, ADT — KRy
JHEENRINAER L WD Z L EATRBRT A EE R LNS, MEEFIZ LR L
ANFaRTa BEZIILD, MNOavFaxTa rgEERICERL
HiHAE 2 RECIE
ESETWDLAEEMELH D, I HIZ, CRH @ icv BEICLAaLFaxTa

%hﬁh

T, HPA D )is% down regulation 3°5 2%, bLF {XZ »

FFAZK LT BLF I E Lo 7c 2 D 1R T RS~ ORI A S
& D WTIRMEFREIK F 2 L.bLF 25 CRH W &S89 5 & O b LY S0,
LInLR3 b, b lEaLFaxs o qREOEENZRT % bLF OIERIC
DV, bBLF IZ K D EHEHRBIB~DORBELZETHILENH D | GBI A D
SRALIONWTEHA BRI LICRTFT I HRERS B,

Matheson et al. (1997)i%, 5-HT, 52 %4K antagonist T % Carvotroline % $¢5-4
HE 30 b 60 mDOMICE—7 b omiEa/LFaxT o BED LR BE
Z V. rotatory A b L AL IITE X B L Saline BEIZH AT, aAFaxT o
EMETT5ZLamELTND, ZOWMELE 2 BICR~/, EPM IZBNT

5-HT 5 221K agonist 35 L U antagonist % U7z ZERFE R A5 bLF Oz L5
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AT AT HEBIL S-HLXBFENEE L TV DAL EZ 2 b b,

LLEIZER 7= 90, AEIOER) S | bLF (2L 5 A b L ABENEIT, By
BREE ISk ) B iR m s A RIS I e B 88, & 5V E CRH sk v k-
FEDO RN 2SR5 2 L2 K > TRIFT 5 MV RE Sz,
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Fig.13 Changes in the NE content of brain tissues induced by novelty or
FS stress and combination with bLF administration

Saline or bLF (100 mg/kg) was administered 30 min before the novelty or FS stress. After
the stresses, the content of NE (pg/mg tissue) was measured in cortex, nucleus accumbens,
striatum, hippocampus and raphe nuclei. Data are represented as mean *=S.E. (n=4-6).

* P<0.05, ** P<0.01 vs. non-treatment group, # P<0.05 vs. saline + stress group.
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Fig.14 Changes in the MHPG content of brain tissues induced by novelty
or FS stress and combination with bLF administration

Saline or bLF (100 mg/kg) was administered 30 min before the novelty or FS stress. After
the stresses, the content of MHPG (pg/mg tissue) was measured in cortex, nucleus
accumbens, striatum, hippocampus and raphe nuclei. Data are represented as mean % S.E.
(n=4-6). # P<0.05 vs. saline + stress group.
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DA content (pg/mg tissue)

DA content (pg/mg tissue)
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Fig.15 Changes in the DA content of brain tissues induced by novelty or
FS stress and combination with bLF administration

Saline or bLF (100 mg/kg) was administered 30 min before the novelty or FS stress. After
the stresses, the content of DA (pg/mg tissue) was measured in cortex, nucleus accumbens,
striatum, hippocampus and raphe nuclei. Data are represented as mean &= S.E. (n=4-6).
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Fig.16 Changes in the DOPAC content of brain tissues induced by novelty
or FS stress and combination with bLF administration

Saline or bLF (100 mg/kg) was administered 30 min before the novelty or FS stress. After
the stresses, the content of DOPAC (pg/mg tissue) was measured in cortex, nucleus
accumbens, striatum, hippocampus and rephe nuclei. Data are represented as mean *S.E.
(n=4-6).
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Fig.17 Changes in the HVA content of brain tissues induced by novelty or

FS stress and combination with bLF administration

Saline or bLF (100 mg/kg) was administered 30 min before the novelty or FS stress. After

the stresses, the content of HVA (pg/mg tissue) was measured in cortex, nucleus

accumbens, striatum, hippocampus and raphe nuclei. Data are represented as mean = S.E.

(n=4-6). * P<0.05, ** P<0.01 vs. non-treatment group.
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Fig.18 Changes in the 5-HT content of brain tissues induced by novelty or
FS stress and combination with bLF administration

Saline or bLF (100 mg/kg) was administered 30 min before the novelty or FS stress. After
the stresses, the content of 5-HT (pg/mg tissue) was measured in cortex, nucleus
accumbens, striatum, hippocampus and raphe nuclei. Data are represented as mean *=S.E.
(n=4-6).
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Fig.19 Changes in the 5-HIAA content of brain tissues induced by novelty
or FS stress and combination with bLF administration

Saline or bLF (100 mg/kg) was administered 30 min before the novelty or FS stress. After
the stresses, the content of 5-HIAA (pg/mg tissue) was measured in cortex, nucleus
accumbens, striatum, hippocampus and raphe nuclei. Data are represented as mean =S.E.
(n=4-6).
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Fig.20 Changes in the MHPG/NE ratio of brain tissues induced by novelty
or FS stress and combination with bLF administration

Saline or bLF (100 mg/kg) was administered 30 min before the novelty or FS stress. After
the stresses, the MHPG/NE ratio was measured in cortex, nucleus accumbens, striatum,
hippocampus and raphe nuclei. Data are represented as mean +S.E. (n=4-6). * P<0.05, **
P<0.01 vs. non-treatment group.
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Fig.21 Changes in the DOPAC/DA ratio of brain tissues induced by
novelty or FS stress and combination with bLF administration

Saline or bLF (100 mg/kg) was administered 30 min before the novelty or FS stress. After

the stresses, the DOPAC/DA ratio was measured in cortex, nucleus accumbens, striatum,
hippocampus and raphe nuclei. Data are represented as mean *=S.E. (n=4-6).



<Novelty stress >

HVA/DA ratio

HVA/DA ratio

[ ] non-treatment

[ ] saline + novelty
. bLF (100 mg/kg) + novelty

Cortex Nucleus Striatum Hippocampus Raphe_
accumbens nuclei
4.0 0.40 0.20 6 3.0
2.5
5
5 0.30 i l
% i 2.0
0.12
20 0.20 3 1.5
0.08
2 1.0
1.0 0.10
0.04 1 05
0 J 0 J o1 .. J 0 L 0 !

[ ] non-treatment

<FS stress> [ saline + Fs

bLF (100 mg/kg) + FS

Cortex Nucleus Striatum Hippocampus Raphe.
accumbens nuclei
5.0 0.6 0.20 9 3.0
. 2.5
4.0 0.16 7 e
6 2.0
3.0 0.12
5
4 1.5
2.0 0.08
3 1.0
1.0 0.04 2
1 0.5
0L- oL 0 o -

Fig.22 Changes in the HVA/DA ratio of brain tissues induced by novelty or
FS stress and combination with bLF administration

Saline or bLF (100 mg/kg) was administered 30 min before the novelty or FS stress. After
the stresses, the HVA/DA ratio was measured in cortex, nucleus accumbens, striatum,
hippocampus and raphe nuclei. Data are represented as mean *=S.E. (n=4-6).
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Fig.23 Changes in the 5-HIAA/5-HT ratio of brain tissues induced by
novelty or FS stress and combination with bLF administration

Saline or bLF (100 mg/kg) was administered 30 min before the novelty or FS stress. After
the stresses, the 5-HIAA/5-HT ratio was measured in cortex, nucleus accumbens, striatum,
hippocampus and raphe nuclei. Data are represented as mean +=S.E. (n=4-6). * P<0.05 vs.
non-treatment group. '
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Fig.24 Changes in the MHPG content of brain tissues induced by novelty
stress and combination with bLF and L-NAME or Naloxone administration

L-NAME (3 mg/kg) or Naloxone (1 mg/kg) was administered 60 min before and saline or
bLF (100 mg/kg) was administered 30 min before the novelty stress, respectively. After the
stresses, the content of MHPG (pg/mg tissue) was measured in cortex, nucleus accumbens,
striatum, hippocampus and raphe nuclei. Data are represented as mean %=S.E. (n=4-6).

* P<0.05, ** P<0.01 vs. saline + novelty, # P<0.05 vs. bLF + novelty group.
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Fig.25 Changes in the MHPG/NE ratio of brain tissues induced by novelty
stress and combination with bLF and L-NAME or Naloxone administration

L-NAME (3 mg/kg) or Naloxone (1 mg/kg) was administered 60 min before and saline or
bLF (100 mg/kg) was administered 30 min before the novelty stress, respectively. After the
stresses, the MHPG/NE ratio was measured in cortex, nucleus accumbens, striatum,
hippocampus and raphe nuclei. Data are represented as mean =S.E. (n=4-6).

* P<0.05, ** P<0.01 vs. saline + novelty, # P<0.05 vs. bLF + novelty group.
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Fig.26 Changes in the time course of the plasma ACTH concentration induced
by foot-shock

Plasma ACTH concentration is expressed as percentages of pre-administration level.
Open circle and closed circle shows saline and bLF (100 mg/kg, ip) group, respectively.
Foot-shock was applied for 10 min. Data represent the mean = S.E. from 5 rats.
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Fig.27 Changes in the time course of the plasma corticosterone concentration
induced by foot-shock

Open circle and closed circle shows saline and bLF (100 mg/kg, ip) group, respectively.
bLF or saline was administered at 30 min before the foot-shock. The foot-shock was
applied for 10 min. Data represent the mean & S.E. from 5 rats. *P<0.05 vs. saline
group.
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Fig.28 Changes in the time course of the plasma corticosterone concentration
induced by CRH icv.

Open circle and closed circle shows saline and bLF (100 mg/kg, ip) group, respectively.

bLF or saline was administered at 30 min before the CRH (1 ¢ g, icv) injection. Data
represent the mean & S.E. from 5 rats.
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HA4FE bLF DANBITEIRE DAENT

1. BHW

Hayashida et al. (2003a) i, 7 v b O PR RIZISUNT DLF DS ERIGEE/ &
DFHEM BB T 5 L 2HONT Lin, Z O8EBIEMEITEERNE L O L7
5% 0% 5- (Hayashida et al., 2003a; Tsuchiya et al., 2006)iZ L - T & R S /-,
Lo IBEN SRR S Tl P ~1T U7z LF 13, PR R AR ~2
ETLZENTRIND, LnLAans, &R &M S ORICIX, BBB B
SOV BCSFBIZC L 2WEBEI D g L <HIRSNTEY, FOLIICLTLERZ
NHANT T —Z @i D NI R J23 2\, Talukder et al. (2003b) 1, W dD
A SEWRAG 2 20 OFR U 72 IR0 I LE R BN FET A Z 25 LTy, 2
DZBEE I LI R RN BEE R A H - T D LTS5,
ARFEBTIE, BBBIS LU BCSFB w35 LF # Sk iicie z 5 2 &
ZHE L. #IRMICBLF 215 L7727 v MO BT +5 & & b, CSF

FHOD bLF AL DFRERFAIZEALIZ DU T S MEHT L7z,

0. EBRGHE
1. HEEY
BRIZiL. 8iEERD Wistar-Imamichi SREEZ » M &fEH L7-, AR L O

ES
BRIFITTRTHEIBELRERTH D,
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2. BB ba—
1) 4 D o B KRR AL £ RO SRAT
5 PCDF v e FAV Y, urethan BRER T (1 g/kg, sc) (2 CREARD D bLF ¥&#K (10 mg/kg)
5.1, 10 3% periodate-lysine-paraformaldehyde (PLP)E E ik % 20 23 Iz
o TLIE»LERL, £H OB EEIT oIz, TO%., BMEBRV L., ATSEEICEIEm s
Mz 7=, 4°CO PLP EEKFIC—BBE L, MR 2R A ER TREERL .
2YF 2%k (Coldtome HMS505E, Carl Zaiss, Germany) (& CHBAE S 2 /ERL 7=,
Y8 351X B3R (Takeuchi et al., 2004) (IZ¥EHLL TIT o7z, $72bb . WA &
0.05%-Tween ANV BRREEK (pH 7.4, PBS) THEL ., AZ /— /VIEHEIB LT 0.5%
H,0, TRz, E51Z, BAEDT Y AT /VITE (1 %) ZIIIL 724212, horseradish
peroxide (HRPYE#HI-bLF ¥ IgG ZERMML, 4°CT 20 FpRIGS ¥ T, FEEIL,
0.03% H,0, * & &» 3, 3’-diaminobenzidine-HCl T 4T \ . counter-stain & L T

hematoxylin 2 L 72,

2) B HER H ~0 bLF BITEIR
0PEDT > bEMRAL, LFD 3BT,
a) EF A KRR . £FEAEKE 1 mlkg &5,
b) {X & bLF B : ABAE/KICHEK OBLF % L. 10 mgkg &5,
) & A& bLF & : AH AW /KICHER bLF 2 %A% L. 30 mgkg &5
HERED T v M ERER AN, FBERE RHRNICRE L., TO%,
Sy Mer—VICRL, —ERM%IC CSF 2B L7z, CSFEROFEL LT

i%. urethan BREE T (1 g/kg, sc) (Z CTEBERAEIZ 26 G OIS ZHFIA L T CSF0.2
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ml ZEH L7, RBREIER 5% 0> CSF ERBUEE L, 55T, #5304y, 1
Ml L2 & Uiz, E£72. CSF DK DOIR A% BET A 7= CSF BLH
BRI D& TEIOAE Lz, CSFIL 1,500 x g, 4CICTELy B 1T, FiEx

BEL 7,

3. bLF @ ELISA #I&
CSF 1 bLF D& IZIE ELISA % | (Bethyl Lab. Inc., Montgomery, TX, USA)

ZfEM U7z, ™. bLF ORMHEE L 2 ng/ml T - 7=,

4. T LB
7 —2 (X mean + S.E.CR L7z, CSFH D bLF & M LL#E Unpaired Student’s

t-test TITVY, P<0.05 = HEEHROEE/KUEL LT,

. #5%
1. M D SR MR A L RO R AT

bLF ZFIRPIC# G L7z 10 50t DHEERIZ DWW T b & BTEEZED A4y
A4 % MM E PN BRI IZ HT-bLF FURBIEG SRR S0, Bt 4 =Rk =
(I N R OfE EIZFR S 7z (Fig. 29-a) .

& DIZTRO SR A I E RS 3 O BRI ER e Bz (Fig. 29-b), #i-bLF
TURIBYE 2 R4 B OV 72 LW B DKL - S RAE 3 b R MR D B8 1 |2 fe38 S v v
(Fig. 29-c), —77, AEBEHKRE T v MO TIE, BIERT RIZED Haviehs

>,
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2. IFBER ' bLF JBEDOEAL

bLF #flRPIFZ 5% @ CSF 1 bLF BEEIZ DWW THD & & HAERERE (bLF 30
mg/kg) Tl 54 30 53T CSF 175 bLF 25 S 417 (Fig. 30), Z D,
bLF I XRFATRAE & & bIC EF L, BAERE T | %I R (621.84261.7
ng/ml) 7o/, 7o, BRAER (BLF 10 mgkg) 2BV T 2 BB ICE K
(388.1+109.1 ng/ml) &72 o7, LED X H 2, FAEICL > TRABEEIZET S

RRRIE R 503, BRI S L 72 bLF i3 CSF ~BATT 5 = L AR S 7,

V. B2
INETOHREND BLF 3T v bR U A2k L CHRVEREE 2G5 -
EMBAH AN ENTE Y (Hayashidaetal., 2003a; 2003b) . & 512, Fkx 1TpREAE)
Pkt LC bLF 8 A F U AN R A FIET A Z L AL LTE R, o
O AR RIS KT D LF OEAIER OB 5 CHEE S TE Y (Hayashida et al.,
2003a) . MBE N SPIX S - LF ik, & HICME» HM~EET 5 = L R TE X
Nic, REROFERNS ., MK HM~OBITIZ, MEIRE#E L/ L= CSF §
TWRERBATRIE L EB 2 bivlz, F7-. FRRICHNEE O M0 M58 7 R A
2t bLF [BIEBR D HERS S 4172 Z &1, LF 1% BBB % & i@l 1 25 Bl REMEA 3R <
RREND, FEER, ANV ABEZIRIL, bLF OEENES 30 551% T+ 700E
PEERBOTEY | CSF AME—DOBITREE THILIE, 3055 &\ 9 BT LF 235
BICEET DI\ I3EREE X 5 L Bbiud, bLF ORI L% D CSF H bLF

BEOWMEBE HTh, B2 (CEET 50 1 HHMUETHY | HER
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OIMEE A~ LF 2MEB T D IIE S DI 2345 L2 2 b5,

L7273 o TUORMGE TS BTSSRI LF 2% BBB 35 1L OV BCSFB 4 3@ L T,
MR 70 & I E BT T D ATRetE 2 TR <R3- 5 & & 61T, LF OEHZEEIC
I3 BBB & BCSFB OMFE Z @i T 5 Z ENUETHL EEZLNDN, EED
MEREFTUCIL S OIZE M/ A T =X LRFEETHH DO E FREINS,

FEBRAYIZIL, mILE (Westergaard etal., 1977) . Hilfl (Westergaard etal., 1976) .
BEAZ I G (Grossetal., 1982) . cyclic nucleotide 5 (Joo, 1994) 7 &iZ &
S>Th, RO FWED BBB @I ET 2 EMESN TS, £/, LF O
BCSFB Zi# L IZE DR IEBIC L o TH AT 2 e S TR,
Talukder et al. (2002; 2003b) (%, 7 VFATOMBEF LFEEIZEEAL Y > L0 &5
MBI D BT CSF O LFREITHEIL Y v O BEBE Cho- L @iE L
TS, ARERBR T, CSF H O bLF R E L, 30 mg/kg DOERHRPN & G Th K 621
ng/ml TH Y CSF~BIT LI bLF EIZb T Th b, LL, BARE L8
PINZBWTH, bLF OFMRIEANEE L CWEZ EnbEZEbES L, MEE
~NEETDHOUDLF BII IS METH CHIERIIRBELES b L Bbn b,

—7J7., Fillebeen et al. (1999) IX, WO EMME N MEZ > — MRICEEE L.
LF OF#tt it Lz 24, MENEMREES L7 LF ZT05 &9
R fefs LTz L LT %, Harada et al. (1999b; 2002) ¢, 7 % #i4+ %
AW ERR DS CSF ~BIT L7 bLF (34 72< L b w5 FED S DEE AT
WD LR TUN D, ZAUZ% LT Strahan et al. (1992)i%, fL#& 5 @ TF 13640 ML
BERNEMI~RYVAEND OO, MEE~TREES, LEN~FHMIH

HEDORERERE LTV 5D, FEEI Jiet al. 2006)i%, P18 L7 TF 2 FH\\C
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AT oL 2 A TEIEBBBZ BB TE oW Edfjis Lz, L7ei- T, 8k
EMEATCH-TH, BBB®H DI BCSFB 2B TX 5D LF OB TH 5
EEZ LD,

PlED X 2, RERND, 7 v bOFIRNICIRE L7z bLF X BBB 3L
BCSFB Z i L TIHEE & 2 WITMERIR T ~BATT 5 2 L 03, fuEafbs
HIRREAT 72 HTNZ, CSF 1D bLF IREHIE) DL SNz, T D OFTRIL, LF
DY FRARFR IR BRIV TEIF R 5 N A b L RABEZh R %2 BB 2 72O DO 1E A
o+ o LT, MO TEELRFTR THY . HORE I LF SRR

W L TIER LGS Z 82 XR LTV 5,
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Fig.29 Distribution of bLF immunoreactivity in the adult rat brain.

(a) High-magnification light micrograph of blood capillaries in cerebral white matter. Positively
stained membranes are visible in the cytoplasm (arrowheads). (b) Low-magnification micrograph
of a choroid plexus. bLF immunoreactivity remains in the lumina of blood capillaries
(arrowheads). (c) High-magnification of a blood capillary (C) of the choroid plexus. Numerous
small vesicles with bLF-positive membranes are visible in some ependymal cells (arrows) of the
choroid plexus. Ep: ependymal cells. Bars: a=10 um,b= 100 ¢m, c= 100 um.
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Fig.30 Changes in bLF concentrations in the CSF after the intravenous
infusion of bLF in adult rats.

Open and closed circles show data from rats at doses of 10 mg/kg and 30 mg/kg,
respectively. Data represent the mean=SE from 5 rats. *P<0.05, **P<0.01 vs. pre.
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ES5E BEID O DLF RINOFIRIL,

I. BW

BO®RE ST LF DEBER~OBITEITID 2 < & DI FEFRHE b &V,
T, BN TOBIECHBTORBMICL BN RENWEEZOLND, L
72h3> T, LF O RGE DD DBRIUIERICHEZE 25 E TR TEET
bb, — KT, BEPOLDEHRIUIEN S OOHIBRRH L, T7Rhbb, B
EREMBEEOZ A N7 a il L AN TR EREIND X O,
B FWEIBEN IR ENEE, /o, BATOHIERICL > TEH
BEBREMD D WVIEIRE LS, B ERMEKEOZFEI ST D/EEENMET
L7zh, BKMETHL LB EROFEENET T L, REBEFEND
(Paulsen et al., 1979; Maberly et al., 1982; Saffran et al., 1986), L7225>T, Z4LH DR
BERERR TR T o T U N)— U RAF LOFENLIT, R DO A EOLIZIAT
DL SSRGS,

LF {Z2oWTh VR —MUIZ Lo THER - X7 VB HE b I | IR
D _EEBEILZ SN A 5ND (Ishikado et al., 2005), ZORFFETIX, Ty MI&E D
B EL72UR — MU LF 53 CCL R DI EEF IR L, A D LF X0H 58 i)
EAFEBL -, & 51T Ishikado etal. (2005) I%, bLF 2~V R ICF FTRETH &
BELEMO LR E2BRET 0K L, BORECEIHUFEENEEICETT
HIEERE L, Lo T, LF DFEKIGAICEL TERAKREIEE LW
EEZ b, RN RGERNDEBRDRARTH D,

AEBRTIX, B X7V UHEICETI LGS & FHEI LD bLF DOFEMEH
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FEWNEIT HBENICEE L, WEY KR O bLF &4 01ET 25 2 &0

Lo T, HBEAME bLE 235 7 & OWINShER % [A] | S8 5 B AT L 7.
. EBRGiE
1. k@

BRIZIX, 8 E® Wistar-Imamichi S2HE7 ~ FAEH L7, AR L O%E

*
BRFTTAATELIELFAKETH D,

2. ¥
Tris [hydroxymethyl] aminomethane {ZF1YCHTIZEE T3 CKBR) 2 BB AL 7=, 7 1fl
B 77 /L7 21 Sigma (St. Louis, MO, USAY» 5., ¥ X HL-bLF #i{Ki% Bethyl

Laboratories, Inc. (Montgomery, TX, USA) 758 A L7,

3. &EHEY

BMARDOBLFIZZNE TOERTHEM L2 b O L RETH 5, 5 bLF 13 NRL
PharmaInc. (IIF) 725HF8RY Z 1) 7, BREEME bLF OFEMI72 4 FEE T international
patent submission No. PCT/JP2006/301619 (Z5C# L7z D T 5, WEEAYE bLF 1
BLEIRZ 10%EH L. EA T =7 1 7 LebDOTH Y RERIT | mm A5E,

YA X no. 16 DAy yakBBTAIREILEARSTNNS,

4. BB pa—n
Ty MUl TO 3T T,

a) ¥R bLF (30 mg/kg) Bf : #°K bLF % AP A /KICIEME L. 30 mg/ke 5.
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b) ¥y3E bLF (300 mg/kg) B : ¥)5K bLF 2 AFAH/KIZERE L. 300 mg/kg &5,
¢) BBEAME bLF (30 mg/kg) B : BBYANE bLF Z AR KICERE L. 30 mg/ke #
5,

FTRTDT v MI—BfEA L. 25 % urethan (1 g/kg) 3 & OF Sodium Pentobarbital

(Nembutal, 50 mg/kg) DF T#HREIZ L BHBEETIZ T, ABEENRD LR 3 cm O
SETRYV=F LU= — LV EEA LKL, 72, Bollmanetal. (1948)D 51k
> THREIC) U NRERAORY =F Lo F 2—7 (0.8 mm OD) ZfEAL
770

¥R bLF YK & BBTATE bLF BB Z 1ml > U ¥, 26 7 — Y OWESHEEZ T L
TERNEZZ BB 1 U ETTRE Lz, W&V 7 WKIT bLF &5
B 1 BRI L 5% 1 BRI X 4Bl E T, ~ R VBT 2 — T IR LT,
B ) L N EDOTEIX ) VO NERBREOT 2 — 7 ORERD LERBETOEDF
2—TOEEFVTER L, 2R o0H 7k 4°C ., 5,000pm T 15 53R
EOHL, BB E U LSRRI E T80 'C TRTELE, &Y > i~0

bLF OWRINEIT Y /8BS U UK O BLF BEICESWTEH L,

5. Y >R D bLF & RO

U U RERF D bLF ZRIET D720, Vo TAFa2a—TRDY /5Ky
M AR B Z N2 CBE AR 1T 72, S5I2, 12,000xg, 4°C
T 10 SfEEOS L. EEEMIRERS E L THER L, TEEIC 0.2% Triton
X-100 EMATHEM L, 2 MRy & L, MR H O bLF & &% ELISA

ETHM L,
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6. ELISA{EIC X % bLF O E &

bLF ODERIIFEAE L RO FETIT- 7=,

7. MEFALER
TARTCDOT —H I mean = SE.CTE L, &Y L R0 U » o3&, bLF
L 8 bLF BN, J6 L O H o> bLF IS5\ T, K RERT o Fo#kid Unpaired

Student’s t-test TIT> 72, P<0.05 Z#eHHIEEKIEL LT,

m. #%
1. U %K bLF 18 JE DO fht

LG, Vo NREITEDE % 1 BETEY—2 20 Z0%IT 48 E
TR Lz, BRREE L0+ ZHBRNEEOWTRIZEV T 3 B
DV NREBICH EZEITFR® b ns - 7=(Fig. 31-A, B),

BARGIZ L W RBIZ DWW TR B & BERTDO U L8R5 IE, W
OB RB TS bLF TR S e o 72, #3K bLF (30 me/kg) BEIZI3 1T 5
B NETO BLFIREE L, Be5%5 < b PFc#iNg R Lz, $% bLF (300
mg/kg) HETIIREGERZRD | FEEITH LR EREZR L, 0% 3 EERIZE LS
IEHMERF LTz, —77 . BBYEME BLF (30 mg/kg) BED U o /3 H bLF 2 |13 544
(CHAE 7 BH AR B3R bLF (30 mg/ke) BE & Eb N THR 5% 1-4 B[S CHE T
272, T2, BIFR BLF (300 mg/kg) B & HTH | ABEME BLF (30 mg/kg) BEIL
5% 3 Frf CEfE % 7= L 72 (Fig. 32-A),

I EIRIZ. BN BLF 2% 5 L8B4, U L EH o bLF B
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FEVIH BRI TH - 7= (Fig. 32-B), #HANLT T ORIV T bLF (T &
7R o7z, 3R bLF (300 mg/kg) BECld, #5414 BBV 2 B &

WASCHEICHE VD bLF IR 2 7= L7223, 32K bLF (30 mg/kg) B & B bLF (30
mg/ke) B & ORIITERITT LA LBD B,

U 2 8 @ bLF WIS ORI 5% 0 ) > 3G bLF 2 &3
B L T, BHE G, IHEME bLF (30 mg/kg) D bLF #IN 8iE 3 25 4
FFRIZ IRV THIO 2 L 0 S FRICEME TH - /2(Fig. 33-A), —FH. + 15
WG I231T 288 bLF BN EIT TR CORUCB W T 1 CE— 27 L7420 4
R & TR~ 12 L72, #5K bLF (300 mg/ke) BECid. 1~4 B[S & Clthod 2 B
FORMEL D 1 REE CIIEBRESRD bLiviz, BB bLF (30 mg/ke) B &
FooK bLF (30 mg/kg) BEDENTITH B ZIXFRD H AL - 7= (Fig. 33-B),

514 AR OME U o7 SRR bLF WY B % Fig. 34 1275 L=, BHHELIC
BT 2 B5EstE bLF (30 mg/kg) BED bLF RN &I TMhod 2 BEIC bR CHAZ IO S < .
Fi7R bLF (30 mg/kg) BEDK 10 {5 TH - 7= (Fig. 34-A), L L. + AR
Ba &b L7256 R bLF B & BBV bLF B & ORICZEIZ R 541789 - 7= (Fig.

34-B),

2. U 73R bLF & B O fiEdT

Fig. 35129 8012, +Z48BWNIZ bLF £7213 BSA 28 5. L7450 mE )
PNERD Y SERBUL DT NI LN 2 RIS E B AL e o T,
B KRERIT D BLF (LY /3D EIBICE EA T8, 1-8%FREE O bLF i1
UL RERPIZ 8 Y (Fig. 36-B). £ DWERIL, U v/ SBROERL S &I L5y CF

FRHEECd - 7=(Fig. 36-A),



V. &5

Takeuchi et al. (2004) 1%, FLEAT v F O+ T3EIBAICE S L7~ bLF 3% o 1
YN A L TCIIRTERICBAT T 5 2 ME L, ZoREICLD L, WE
VR EBRB U D o727 v FTHL bLF O+ RN L% IS bLE
BREEDS RN S Leoicet LT, 8 Y o A BB L 7 (B4R Clduf g
(2 bLF It s e otc, T b DFTRIE, BEMRENICIFEAET 5 bLF 235 E
AR E D A EN7ott, PIIRREE Cidn <, VI SBREE2 0 L CIig g s ~
BlETHZ AR L TS, Ladi> T, IR EHu7z bLF AT TofH %
T HANCEHICEEL, BrOFERERELEILOLEZLND
SEDOFEERTIE, ¥E bLF % 30 mg/kg & 300 mgkg DR THW=25, &H
AR bLF BED U > /)& bLF IREII+ BN R GO LR 5, HRRE
FHCB W T HIEAERNROLFEL D b EETH o7, £o. U v/ iE~DH bLF
WINES FROFER Ch o7z, LIed > T, U7 YEH bLF #EE I3/ MBI D bLF
REICHDLEEMEAT LD EERX H4D, Kawakami & Lonnerdal (1991)i1 & k
DIRIR &R O/NGH S LF ZBEZ 5B L T b, £OM, 7 » b(Takeuchiet
al., 2004), 7 % (Harada et al., 1999a) 5 & (87 2/(Talukder et al., 2003a)(Z 45\ C,
+ ZFRBNIZHR G- L7z bLF BB E T HE0 AL IC L - T LR
POWININD Z ENHEINTND, L7eh > T, bLF A/NMEOEIERN TEl
FEICAFE S AUE, B LRI T 2RI ERTA LB LN D, BEK
bLF #HICHRIT D U /3P bLF R & WINEE., +HBNEEOHE, K

MEMROLF B L LN THEEREITIR N 572, LIzh > T, /METIEL bLF
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BENRICEESTSERERTHL LEX DN,

B N5 ORFEEPE bBLF BEICE1T 5 U VXK bLF B & RINE T ¥R bLF
(300 mg/kg) BV L EEBICHEVLO Tholz, T b ORERIX, BEME bLF
NEER - T UERICR U CIEE R L, EESRVREEC/MEIZEZEL
TRICRIREIND Z & EAEICTREB LTS, —RIC, FLERRABITERRS
RF TR EOBERITENT L HIL TV %, Nolan & Mine (2005) 13, B %
BBL. MNETORBEZRAG T DI~ 70T NVUB L& ar
VY A invitro T 6 Rl TENBRRICIH A 72 Z & 28& LT,

—% . MEEFIZBAT LIZEO LFICOWTH D & @E, RINShiz LF iEFAR
R CHFIRICBIZEL . IR I TIRROKEIAEN, ZUT T RSN TLEI D 1B
BRI R O FE B RR F CIR T 528 MES TV D, B2 1T, Regoeczi
etal. (1985) 1%, 'PI-LF % 1-2 1 g/100g D A B TI VPO MBERICE G LIZEZA, K
SHEMOHEBIT, 5 L7 P10 85% B HID 10 53 TR P ALK T D3, T
B0 PO LITIEF IBR ThoTeEMEL TND, ZOZEMD, MHEH D LFIX
FFIgCZEL . T O DBIFIRNIZE EoT- RICHRIND LR E 2 b, Harada
et al. (1999a) IZLBEETIE, FAET XIZB W TR T O LF 23EH FICBITL. 15
PHFERINESNAZ &R LT, LIzh3o T, FFIBRICEDA £ 72 LF O—H#FITAEHF
IS AL, IBAFIEER L CDEE X BID,

SEIOERTIX, +ZHEBNICERE S, BIN Sz bLF OF) 8%25 U 732k
WCHEETDHZ LALLM Rodz, Fx i, BLF 2B ATE Y R ERDABKEE
ERRIAT HITIXE S Rh o703 FHERIZNEM LF O b - & b EERRTESET
THDHEEZLNTND, MIRPIZERE L TV 5 bLF (TSI ATHRICER 0 A £
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v BBPFHIZ A3 41D, Prieelsetal. (1978) 13, M PIZEE L7~ LE O 90%
DG 10 AP HTIRIC X - TIEM RO BESNDL 2 L2 E L, =
1o, Ziereetal (1992) %, MEWITHE S L7z LF D 92.8+9.5%03%% 5.4 5 45 CHT
(X o THMEIERPDRESND Z L 2R LT, ZOBEREMITIES ICE .
RRFRIC Oz > TAKRO BB SR E RETZ LIZR#ETH S, Lizn-C,
U 2 SERCATIBIC — eI C PR S v, MBS U TR R~ B R S h, 4
FOMBRICDHRE LT L LTINS,

LF ISR EM. PIREER. 8GR, MV 1ER. FIEESAER. X
FLAER EZ DIERMZRH>EABE L LTEL SN TV S, Inoue et al,
(2004) (X, & MZBT HMET O LFRENRY a X0 7 O%CHENT 52 L 48
F Lz, RENEMLFIEY a X0 7k » TR ARSI S oy, 7
HLF 35 R R DEAEZ > TS OIERE LTRBETH S,

ligoetal. (1999;2004) i, LF 25 IL-18 72 KDoA b A L EEAMEMEIC T - T
TIHIIRZHMEST D L2 ME LT D, LF IZEROY A F o1 L EAICHE
TOHIERHESNTVDA, FIZIE BLEIXT v D IL-10 BEA & TTHE S B 5
ZEZE ST RIEWEY A M OA L CHD IL-6 ZHHI L, FERICY 2~ T
VERAEIR DIER BT 5 Z & LM &N TWv%  (Hayashida et al., 2004) ,
YA MOAEATY NEROBRE L BHACEE L TV 5D Z & e . RIS LF 28
D 2SERNICIR Y A EN T, S 0OEMKF & LTERT 20 Thiut, fi
WO F SN, EERPEEFD—D2L LTOLF OREDEEL S5, LoLian
o, NEME LF 2 &de, PICHEET D LF S ED X 512V S BROMRE & (56

TODONEWHLINT DD ELRBMEPMBETH D,
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Fig.31 Changes in the time course of the lymph flow rate into the thoracic lymph
fluid following intra-gastric (A) or intra-duodenl (B) infusion of bLF.

Lymph flow rate is expressed as total volume during each hour, and calculated per 100 g
body weight. It shows 30 mg/kg (open circle) and 300 mg/kg (open square) of the non-
EF-bLF groups and 30 mg/kg of the EF-bLF group (closed circle). Data represent the
mean & S.E. from 5 rats.
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Fig.32 Changes in the time course of bLF concentration in the thoracic lymph
fluid following intra-gastric (A) or intra-duodenal (B) infusion of bLF.

Lymphatic bLF concentration is expressed as a mean during each hour. It shows 30
mg/kg (open circle) and 300 mg/kg (open square) of the non-EF-bLF groups and 30
mg/kg of the EF-bLF group (closed circle). Data represent the mean = S.E. from 5
rats. *, **; significant differences from 30 mg/kg of the non-EF-bLF group at P<0.05,
P<0.01, respectively. ##; significant difference from 300 mg/kg of the non-EF-bLF
group at P<0.01.

81



— A: Intra-gastric infusion
#
120 - - * %k
100 -
80-

604

204

0-

[
D

Pre 1 2
Time (h)

B: Intra-duodenal infusion

%k

g o

3 300 12500 3
5 =

q’ c’

7] [}

o 250 -

S 2000 O

; e
S 5
< E 200 - = E
Lo 1500 £ 5
51 o =
- = 150 39
2s 2=
ED 11000 S B
3 =100 2 £
E =

© £

© 50 500 ®©

o ) =

b= °

® [
0O 0. ' . . . Lo O

Pre 1 2 3 4
Time (h)

Fig.33 Changes in the time course of bLF output into the thoracic lymph fluid
following intra-gastric (A) or intra-duodenal (B) infusion of bLF.

Output bLF is expressed as total volume during each hour, and calculated per 100 g
body weight. It shows 30 mg/kg (open circle) and 300 mg/kg (open square) of the non-
EF-bLF groups and 30 mg/kg of the EF-bLF group (closed circle). Data represent
mean=£S.E. from 5 rats. *, **; significant differences from 30 mg/kg of the non-EF-
bLF group at P<0.05, P<0.01, respectively. #; significant difference from 300 mg/kg of
the non-EF-bLF group at P<0.05.
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A: Intra-gastric infusion
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Fig. 34 Total output of bLF into the thoracic lymph fluid for 4 hours following
intra-gastric (A) or intra-duodenal (B) infusion of bLF.

Total output of bLF is expressed as total volume over 4 hours, and calculated per 100 g
body weight. Data represent mean==S.E. from 5 rats. **; significant differences from 30
mg/kg of the non-EF-bLF group at P<0.01. #; significant difference from 300 mg/kg of
the non-EF-bLF group at P<0.05.
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Fig. 35 Time course of the number of lymphocytes in the thoracic lymph following
intra-duodenal infusion of non-EF-bLF (closed circle) or BSA (open circle) at dose
of 30 mg/kg.

Number of lymphocytes was expressed as a total number during each hour, and calculated
per | (1. Data represent mean=S.E. from 5 rats.
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Fig. 36 Time course of bLF contents of lymphocytes in the thoracic lymph
fluid following the intra-duodenal infusion of bLF.

It shows the localization of bLF contents within the supernatant of thoracic lymph fluid,
the cell membrane and cytosolic fraction (A), and the percentage of bLF within the
lymphocytes collected from the thoracic lymph fluid (B). The calculation of bLF
contents and the percentage were performed using a total volume during each hour.
Data represent mean=S.E. from 5 rats.
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BERIS

LF (X, COFENFER SN TLSR, Hx n B CHRah T& -, BED
(LSRN, SEEOBIRFHT 21 U0, FUBMER. Hio A L2 ER., #i
EIER. FURIEMER . SEsEifER 2 & OEBERIC >V C L IR ICHIZEN T
LT D, ZHFETHEXIL, bLF ORIERINEIRIC OV TR 5188 ¢, 1§
BRI ~BAT L7z bLF DSMAICEIET 5 Z L 2B L0 L. & 512, MNT
DIERIZOWTHIFRZED TE Tz, TORE, HETFT v FORT R
Y HEBAEACHKRT v MBI SEBIERAR SN LT A,

bl U7 AR AR SR IS S B O, S EIOBFFEIC X 0 | bLF ASRRET
MZBWTHIA b L AERZ 8T 2 2 L 238 523272 5 72 (Kamemori et al.,
2004), ZDZ ki AR KOBERICRT 2 BHEISH O RN 477308 LT\ 5,
BIAIE, ADOHLD SHIE LT, S REOMEITEIOREER L LCHWD 2
EBTEDLDE LR,

FAZX DA B L AEBEIROEABF & LTk, nNOS DiEMALIZ L 5 NO
BEAEMREZ I LI NEMEA © A4 A RIER O8O ), HPA B> CRH 43ik L v
b EFLTIER L. x> 3 /vF 2 X5 11 O negative-feedback 2Tt % = & %75
T DRERDPF DI, LA LRSS, BMARDR N A EEIEIERICEETH
D, BEIOFFETHRET L TORWVEMICB N THMLNOEAEZRHE L TWVD

REME L ME TE eV, IEMERERBEF ORI ICIZERNT 7= 2 BRI 0 #kHE -3
ARRTHDH EEbiL D,

Fiz. RO THEOMABITIIRIETHAR AR Z VN, KB CEEIRMN I

B L7z bLF 23 B M f & PN R AR B X OVIRAS 3 b Rei i lo i i S 7
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(Kamemori et al., in press), LF & &i{e@0 FHEDOMNBITIZINT v 77 U N
U=V A7 AL LTCOISHELHIFS., 5% LTI THIENED LTRSS
%, BBB KLU BCSFB OF@MIIFEA~ DREICBWTEILT D LEZ LN,
SRITFEBET N ERAWIITBARARTH S L Bbnd,

LF OEERGHZZE XD L&, RLBEL 250 ERETHA 5, LFIEHE
SFOEAETHEED, ETRORIRSOERESIIEEELZES 2D, %
WCIVELY LR — RS EE T AR &V, £2 T, KV LZERREREIT
VEREIC R O 5 &7 5, ERIC, BORETHIEREEAITDTHTHY .,
T VARG & 5 & 2§ AR AR D TRV (Ishikado et al., 2005) , AR
T, TR OB AL, BOBE TOBRED L ORINEBIZ OV THET L.
BN DLF [ 35@ % @ bLF O 10 {FLL EORIBIEEF T2 Z A SN &
BT, ZNOHFHZRLF BAOBBPED OGNS b DL FHEIN, BIRISH~D
EREDIZHEPND Z ERHFIND,
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Lactoferrin (LF) (&, k4 RERICE END8HEMEL XV ETHY | £
RREBEERER > T2 LMbNTnD, AT, R b L AREIC
%9"% bovine LF(bLF) DEEHZNRA I SN T D200, BT v MTBIT 5
ITEVERIBENT 6 L OAAL IR 24T o 72, £ 72, bLF O PRI k9 5 1
FDOENFT & 725 BLE ORNBATICOW TR T3 & & 10, R O%5E 4 51T
(CARTZ BLF DRGE BRI OZDFIAZ DN TH RS L, LT OSSR 52457,

1. bLF DA b L AEREEN RIS T DTN AT

SR 7 ) =V T A NBLOBER T T A AL XF A~ (EPM)
ZiToTe, E£lo, 7T ARAAL XT A MTCIHE bBLF OERBEF A TR 57014
agonist 43 & U antagonist & bLF & & HIZF V=,

BRRIEATIT 7 V=2 7T A MZBWTCBLE 13T v M O REIER 42 F &
B> ST Z LS BLF IFBRVA b L A ARICH L CHEBICRBSEL HT 5
ZEMHLE o7z, EPMIZHUVNTIX, A0 Foot-shock (FS) ##HA4A ot
TEIREB OFEZIRY ANTHNT Uiz & 2 A, bLF 1% FS 1T L B R BE O L
(CHEREBR AT D LR SN, £/, 20 bLF OB IIHAE
KEECTH -7,

LF OEABFOBAEZ B E L, p — A4 4 A FZAEM antagonist Th 5
Naloxone DRI G- DH&IZ EPM IZ X DT 21T 572 & Z 5, bLF OZhRIL% L
2o &6, —BALEREHESRE (NOS) HERERTH S L-NAME DFiLE 21T
212 & 2 A BLF DA b U ABRBEIRIIFEIZE L, i NOS JREE Ch
% T-nitroindazole |Z & > T bLF DEIRITHEIZHEE Lz, £/, NO DORIERY

88



B Td 5 L-arginine (2 X Y bLF OFRITER I Tz,

5-HT s 244K agonist, antagonist, 5-HT FFEUAAFHEIKIS LV Dyss ZAK
antagonist {3 bLF OFFO R b U ABBEIRICR L T—B L7 EEEL RIF SR>
7278, 5-HTyanc &K antagonist 1% bLF DIER & I EKFHICHEE Lc, L2
T, bLF OIEFABFFIZIE S-HToanc XA EOHEEREEND LD LEX LT,

2. bLF ®A b L ABBZIRITE T D EALFRIAFAT

ANBERLDE /) T I VEBEREL, FamEA PV AEZIIFS A LA
& bLF #E5EOEEL i Uiz, HFREATR 21T 7 Saline B TIX, kL
T O%ESREZ D NE BE2MEI L, KAMEE ® DA, DOPAC, HVA & & HEIMEM %
R L7, bLF HEZ X VD NE ERITAREICHH Sz, FS A PV AT
i3, bLF BB X 2 EEREMIA LN oTe, LTIed-> T FIFREA L
RICPED ZHE S T I U DEALIE BLF O A b L AR RICEE L TV 5 A
REMEDS R ST,

MmiEFD ACTH B L QoL Faxsar OREEEZES L, HPA #hicxtd %
bLF DIEAAZRET L& Z A, bLF 512X > T FS A%F 10 2% DM ACTH
EETEREAEZRL, KEFOMLEaLTFaXT o RBES EREAEZTRL
7o LALLM D, FS AT 30 %Mo LT a R 7 v REIX bLF &5
Yo THEBIZED LIZZ D bBLFZ 7 v aanFaf ROADT 11— K3y
7 % BRI HE) S B RIREMESRIR S Tz,

CRF @ icv BB B fufffarFaxs o BE ERIZH LT bLF T2 #
L Rh o2 Z 5, BLF X CRHAWE Y b & HIC EROEF 2 B4 57
BEMEDSRIR S Tz,
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3. LF ORABATZ b NCIBE RN RO k-
N OFFARAIE BLF 285 L 10 0% \CHETREE L CMA IR L, s
WAV PRI 2 1T 2 72 & 2 A KN BB O T/ 8 P8 B JRE L2 BT — bLF Bk 7
DR S ATz kA 3 BRI TR & B I 22D BT —bLF BRI T A3 6 H S 47
Z &M, bLF ORPBATIE EICHREE & 7 L CIThodL 5 AR 2V RIE S 7,
H72. bLF OIGERINOZE{E B E L, BB - 272 B b ittE 2 A
D W lEE bLF & IV CREMT 28 72, bLF A B H D3+ B &
H-L. &) T O bLF IREAHEST 5 & HNERE LB bLE (38
H O DLF IZHARTEBEDRECTY L SEA~BITL TR Y . 5% 4 BRI ORI
B TR 10 I Lz, —F, +ZHENIICE 595 & IBEME bLE &

~

O bLE TORMEICERITFED LT IBEME bLF QW= 0O ) _F1d £
BRHEILICIER T 2 2 Licka B2 b,

VLB T2 50, ARBFFECIE, BLF IC & 5 2 b L RN R4 & 0se 4
HEEBIT, ZFOERABF L LT, nNOS OFEME(RIZ L5 NO EAZ I Li-AIA
PEA A A MEROHEIR, S-HT M3 L OVNE RO 5, & 52 381E FH

B D CRH MWD S HIZ B TOEMAEE L TV A aREM AR L=, =
A bLF DM 2 BRY & LTZEERISRIZEE L TR AR E N R TR Th 5 73,
LF DGEAL7e B0 L 0 BRI AZIRIL T2 Z L bABETH L L EX BN D,
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T2

AIEIL, BT 2B B8R T B, (LWARSEHIR . A S,
ik ZHEROTHEOL L TITbhizZ L &L, E<HEERLET, F
o, WREOZBTICHIZ Y . 2R TS ZTAE F Lo 1L E B804 < gt
Wi LES, mBIC, ARFFRICEEDS LWERE 5 T - gEiciE &
R 2T £,
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