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AlE, AN OB ER RO ZALIZH R L CNERERBE 2 — E O NICHEFFL LS 2375
BEREZ A L TS (IEH PEOMERR), [REERIZRINIEREL DAL T D AL AR AN EARITIN
DoE, EEMENELSIN THEKRONTRREICEA D ETLN, AERN TIFSNBER LA 1
ST DTN AEARBH R MBI (RAPLRIGE), AN RZERATRIE LTZ Selye (38 Z < D3
BRICID, AR — O (B2 1350, #3, KR, SR IIERRE) 1200 bbb T, A
R AZ AR SIVZEMIC I DB ERYR SUS N OIS ELL TWHZe& AL TERY,
DENLNG, AR ASENTIER AR S THY, AR > —OFEHH (Fehry ST & K
HI) (2B T RO S Z R~ T EfEam T TS [43]0 AR A IREITIZRIE 23 BBk
T ED2Y, BIBABUGIZEDITIL 2 SOOI TEY, TNENHR TH- FEER
—FIBH il (hypothalamic—pituitary—adrenal axis ; HPA i), 22Jgfit—mI B 46 & il (sympathetic—
adrenal-medullary axis; SAM #ifl) EFFENTUVD, AR ADSAA~—H—LL T, HPA filia
I UTZ ARV ARE TIEZ V=L F 2R (cortisol, corticosterone) 7%, SAM iz 41 L7z AL
AVETTIX, 7273 (adrenaline, noradrenaline) K OF chromogranin A 23E1530 T
[33,40], &512, BIRBEE D i S35 noradrenaline (250 2323 L9 % a-amylase 73,
BB EED~— D —L L THEBR SN Q5 [13,61],

AEARICEARIY IR AR 2RI AN L, 12 HPABIZ N LIe AR RRA SR DD, 72
D5, ERITIMDSTZ AN ARIFII R 5 R TRASNIZR, 1K TR DY, B
B AR LV E Ji HARLE L (corticotropin-releasing hormone ; CRH) D4y b A2t 45,
CRH |34 T HAARTHE IS/ L CEIE BCE HEAs /L€ (adrenocorticotropic hormone;
ACTH) O53 iz RdEL, ACTH LRI FEIT/EH LT, Z vaanFasRossbaetEd
%o ZDINZT NAmVTF AR, BN $HAMN ZERFRNZEHE 50 2 TH RN
ANAIEE DA T~ —T1— Lo TD, — 5 SAM SlIZ A LIZ AR RSB, R A
R AR LRSS T HEE 2 DIV TS [13], SAM B IR {REE L TIE, AR A
DMK T DA AR, BB R T nzESh, BB E DM~ TaZIL 43Uk
NTLHES 5, N2 C, 72738412, chromogranin A 12 EIBHIE K O IEAF R B
Hpg &AL [40], F7-EIBEEE S/ WS 7z noradrenaline (MR R (B T R) (IZ/ERL, ME
% a-amylase D73z ARt 9% [13,29,61], LLED I AR AP T AERITFE 2 O E BTG
PV EZ S E S,

AR ARGSER NV T8 T, SESERAEIGHEMEAZRE T2 7 el T, M



KOG — AN NS TND, LLARA D, I & ONILEEFFL7-0 OFIlE, ek
K OBTF L TAR ALY, REGED @Y T VERIUGTIE ThHL S 2%, FlevT A
ZHWTEG R I AT, IREFRIR (V7 = 7 #K) LR EAIRDD O M A HELE ST
BY, IRIEEFNRO DTG ER MK 0D 5% (IKEE 40 g D~ ATH 0.14 ml), EFk)51% 0.1
25 0.15 ml DILE B EHID [8], LMD, ZIHDELNSIFHND MY 7 V& H
WTCFE 2 ORIERICEIDAEBTEMEE ORI 21T, 7 VEDNBETHLIZDIZ, R
ANDD, SHIZ, VAW TEMETRI T 2075 L T—RANTH WS N HWEE ST
gZe il 7o SN LA IMIER, 2l TREZ 1ml, MAEICE >IR3 55 80 0.5 ml F2E
LN, IO E Z 0 EEICIVRE T2DI 07 Eml T W, 2T,
FEBRLE L DMONDOSEBIEET D5 A2, ~UADLORMEESFET v B AR DK
EEEZADEDLE, 1FEAEDEBRR TIIEIALRALMIBNWTERMIZID T A0
PEL720, B2 <D~ T A RBICH WD LERHDH, SHIZZOMBEICINZ, [F—E#FIZBT
DALE R DSOS EBIEETDZLIIRATRE CTh D, — 7, REED &S WK 7 L DR
(2, B, SR K ORI 25 D T2 IR BRI 7 e AR BRI ORE I A ND T &3]
BETdHD [34,50], LV, MEE O/ SA A~ —H—|ZBITF DA AE DRI FE N %L T
TUW5 [18,40], EHICZNHD VT T, FERRALE LD B2 D RS DR 72 22 b %,
[F] — A% O CRIZR 5282 TREIC T 5, F2kR, /XK BV VIZIBWT, ZbaaLs
2R, a-amylase & OF chromogranin A % D 7c AN AIGRE D /SA F~—F—120, miEH
K O H i BE O N 38 36 L2 DFHBIRAR 3 8 H Z L3S &4 T4 [10,33,40,57] MEHR
HONRAF~—H—DOHFTHT NV azLFafsNZ BT 2ENRDEL, ETolEOIES
FIR AN AR OMFSEIZ IS T, MEFRY 7L A cortisol Il E % H FIIZFIH S TS
[10,14,15,24,39,41,52], L~L72730, /N SZBREN) 22 TN AR RITRET DI0 B &, WER T
DINSBDNAF~—H—IZFVFHI L2 i R EAEFEE T, 7 vazaFafRizon

X, Fotiaa HWFETlE, 7y M W RREEAR AR IZ L HMERL T corticosterone
OO [5] 28 1 HIFET DD T, AR AATRA~ 7 ADMER T corticosterone
IREEC G2 D8BTS ML TR IIAFTELZR Y,

ERDOWERR X, #HERD LD 72RO FH ST FRIE I LS 55 (IR IATRE T D, €D —T7
TYUADMERR L, DU ARTERE T CIIMERZME T+ 272 DICB S IT/HT LN TE T, WK
BRIDT- D DREES L 725 [6,19], MERREEHZ H B9 & U738 U172 BRISE I DU TRl R
AL 1L, Ty N AW TR M R (fluanisone & TF fentanyl) & OF pentobarbital J#%



W TV H3 1T 2 MER W ok B e ONMEIR B A0 LR OD P A A T o 7o i [23] 32D AT, <
R WS I FE LRV,

BN SEERIC B DRI 72 5 I3 L C, pentobarbital X OY ketamine 232811 5415,
Pentobarbital | ZE47) 325k 23V TR — AT H WO TETZERIE T D, LLIRAD,
pentobarbital | I8 Bi w5 K O R 2 i 324 2380, 1ZEAE O/ EEBREMWIZ
WTOINEHRRFEREE MG DD DI, FERER N 225 SR &IV HEEZ R G LIz ED
HTHDHIE, SHIHFRIERIZZLNEWDZEND, VBT VW DEE I pentobarbital
O BUMAE A I HELE S 720 [11,32], Fr# LT ketamine i pentobarbital &3 5720, 1+ &
Je OV AR BEORER N 25 | 2L, 3R )22 8 A KX OV stz 1E 2365 [11,32), LasL
72735 ketamine 13, 2007 45 1 H 1 H XVRRESE ESH TRY, SAAMTSE L ketamine 2 3
DB DD A NI IR P 252 72 AU e b3, RIEE LT ketamine 225
(T DZERTERODEVDFIRD DD (FREE, FRESFUBMIA, [a)RS R K OVRRER (A A5
IFRI R E T DB B — /= = HEA S TLILE] 5 — 45 R M OV )RS 1o
IURRIEEE = 57). LA EOBHD DT, 2SI DMRERIEE LT, 3 FEEO RIS - $5
#% : medetomidine, midazolam & O" butorphanol Z#1 7 &>t 7= = iR A R [26] 2357 H
ST,

IPRER IR E DOVE AL MFEIEL TR, medetomidine X az-adrenaline 52 1K,
pentobarbital } TF midazolam IZ GABAA (y-aminobutyric acid, type A) 5 244 [32], £7-FEFk
FEME PR FE D butorphanol (34 E A A R FARITHE & LIEH 3% [17]. Pentobarbital A O
midazolam O &FNLE AT 9% GABAAZ A IRITHER I Bl I b A EL ThY, 2%
BARITHERL 53 WA I TR S O o B 3 WAL M A E R 7% [58], — 7, ik
PRI, MR S WMIEEEF CTdh 5 pilocarpine (% muscarine 52 BIAD T 2= AN THY
[19,60], Z muscarine 5z ¥ (A% F7-MER It F I CAFAEL , R S0 381 27K 53 WAL
DUV THRHERIIZVE 9% [58], Pilocarpine (20 MEHE 73 W AMEHES AL TUNR W R OYRFET
(T D NDMERR B )MRD TRz, <~ ABER OE-HUZIE pilocarpine D% 5-73 04 BEASA]
R TH%H, LA DI BRI TMERL 73 WA B BRI BEAR LTIV, MEHRER MU Z I8 B 72 BRI S
PEDFENHEEIRFRE L2 > TND, T TARMIIETIE, MERREE I L7 BRI A 3 R 5
HZEBHIFEH & LT,

AWFFETIE, RVMRIRYE TR D ATRETHY, o [F— BRI I T HRRRFI ZE L DB 52
EAREICTDMERICE L, EICHRAN A THLM AN AATRBRET TV, MEE



@ corticosterone & 8 a-amylase ZF5HEE L CTAN RSB ORI ZIT T2, SHIT, RAFTED>
BIFLNDRARDS, FEREMW) T3 BT D@ AL AP E TH 5 3Rs DN Reduction
(i BV 2 D EI) IC B k92D 7253, Refinement (BB A B0 L 58 EBR D
BEM) ICHE BT 20OV Th IR E 21T o7,

AFSLIE 5 BEAERL THY, 5 1 5 (KE) TIEARIIEEZITIICHTz> TOFE R MO HIWE,
H 2 WD 4 ETIIARTRALRL, IkBEOFE 5 EIZBWTRIEZ T o7, 5 2 ETIEET,
AR ASE DT L2 corticosterone %, MER R I TSN DI LR~ T AWK B 7L
B PUAEE (enzyme immunoassay, EIA) & FV T AT RED & FERR 9~ D7-012, MER Y
> 7 VHIZEIT S corticosterone (2O N TELFRERRER (F EARAEIEDRERR) S O INEIIG
B (Vo 7 A BEANR BE OREHEM B AN L, 2 OBSINE S E B SRS D7 DO
TR LT, SHICHERO DRSNS v azLFafROEER, mHAE2FERLTND
I NaanFafRCThHHIEEMERT D200, BIRERBRETIT 7=, WEOBEELTH DT,
BB E (ARWFSE Tl corticosterone) (U RN AR Z L — W — U TRk 35 kD —
XA THDDN, T PERINL AR [ T 5 55 BB A% oD JEci i A B DI C D 4 4%
ERHDHeE, EHICHIR2 35, —75, horseradish peroxidase (HRP) 72 & DEEF#E A4~ —
— LU TR T2 H1ELH DD, HRP D71 &iT I L% 44,000 THY [59], corticosterone &
5y 1B 346 DR 127 fHEIEE TR E\N =8, corticosterone oD i HH 75 M IR i AR 2 A L
T=MER I ~DFA T4 HRP 3PREFE T2 REMENE 2 HiD, £ 2 TAMFSETIE, corticosterone
(17-deoxycortisol) EAEENEEEILT-, EMCBITHEE R N azLFafRTHY, F->wE
TIXA RS2\ cortisol (437 362) 2~ VALK 55281280, M ONMER DD
H& TS5 cortisol DR BEZ LR LTz, IRUNTH 3 T CI, MEIEER IS L 7RI
RN T HZ L% BHIZ, EEREMIZI W TASHWLILTODIMERE Th 5 pentobarbital 2
O B S CWD =R G IR O MEHR 5362 G- 2 D5 B i LTz, iz, HRRYA
R ATHLH AR ZAFHC LD IMET corticosterone & B DZEL2S, L F CEERETZ
WEIR 10D corticosterone I FE IC RSO fERS T HT2OIT, Rl T X OEFRI: T I2361T
DHHRA R AR AL O IAE K ONEERE Y corticosterone Ji EE D I & AT~ 72, SHIZ, 47
WAN AL FIRDARNALL T, ALFRIAR RAZ R, JIBAAAEL T WL TND
cyclophosphamide D ¥ 5-%47 7=, Cyclophosphamide (%, NIV CHER Sy W28/ &
HHZENHESITEY [21,22], £7=7vMIZFIF 5 cyclophosphamide $¢ 5- 525k, gD
7V Té % 5-hydroxytryptamine (serotonin, 5-HT) DG FEY) TéH % 5-hydroxyindole



acetic acid (5-HIAA) OAEHEHE PR E O EH K OCRMEZ 5[ S EEh12, Mg
corticosterone £ £ % LA I HZ LN HESIL TS [63], 2T, cyclophosphamide % 5-73
N ADMER VNG Z D B T4 572012, [ — ik ~v 228155
cyclophosphamide % -5-Rii £ K OV BREE & ORI 0 ih £, W A2 0 /X7 I B R O vh
corticosterone i & 4 L U1 T o7,

SHIZH 4 BT, U AICBIT AR BUIFREE T CITHORBERHY, ZOREZ DL D
AR AIGEE B E LT AIREME R H D LD [2,7], F— B &~ A1 DMER R A
A AL LT BRIEAS A R A BRI R B 3 872 A D3 B 7 [ W M A i it~ 2 7012, 1
{ZH corticosterone i ZFEIEIZH AN ARUGIZ DWW TEHMI 24T o 72, 7z, FHRRI AR
AR ORIBBEETENE D S A A~ — T — L TR DMERR amylase TEPEDS, B RFAR AT
DO AR ZARFRERICIB O TH A DR ARN R~ —h— L0 G 5 ERETTHEEbIT,
MR amylase TEEAFREEIC, MERERELE B AL UTIZ R DO [EE I O Batb T -7, 2L
THRARIS, 5 5 TRV TH 2 05 4 EETORMB L Oz £L0, BIGE1T-o7,



B 2 BT ADMER YT NV N v aauFaRORIE
2-1)  Frim

IMHE R ONIF IS, SES FRABEEMEZIE S5V 7 EL T—RINCHWGIT
WD, LL7e A3, ZOIMEE I INTE 215857 ORI, ARIZR LU TARN RERDZ LD
b, REMEOEWI T NARRUITIETHDHENZ D, T ADLERIMETTHHE, Wiga 30
W ZE RN LD TTHEN— A THY, MDD FUSERERFRNCBER T D58 2IE, ~TANLOD
BRI EEKHET v EAROBEEZZZ ELELE, 1 ZEAEDERRTIE, £FALKRANC
BWTEW OIS LEELR D, —J7, I XITIFICRODERWMREE DY 7L e LT
VAR B SHUTODIERR Y 703, R— RO~ 22 FIV TS O AL E L K DR P
REACEBIER T HIEE FRRICT D, ABFSE T, ZORWMRIRME TR ATHETHY, 7o
[F] — BRI 31T D IR R 2L DBLEE AN FTRE L 72 DM T A5 B L, WEHK T corticosterone 4 3=
IZRIETHZEICED, v T AN T HAN ZDFHT % 1T ~7-, Corticosterone |%, E73
KT DA AR FANGHI 292 THRRAN A~ —H—ThHLH7 VazLFafkol
HCHY, FowWEICBIT L EE R VaaLFafNTohd,

ARETIIET, AR RISEDFRIEL722 corticosterone 3, ~7 AMEE YL 7 /L) HBER K
SIS DT L EIA IV SO E R 572012, WER Y 7 L I %
corticosterone O F B 17 S O EINEED R F 21T 572,

RNT, BERIDRR NSNS Vaz)LFaA RO RN, MHPa2fEERL TWhD 7 L azyrF
AR THHZEEMER T DO, EMNCBWTEE R VT FafRTHY, iF>HFETIE
ARSIV cortisol 2~ AT G-L, 52 M K OBER DB S5 cortisol D
FEZ R LT,

2-2)  MEROTTE
2-(2)-1) &Y

AHFFET— B LT AREAREM: KwlICR ~ 7 A%, BRAS A Sl FnZBREh bl 78 i
(Wakayama, Japan) KOEEAL, X TO~TRIZHilRkO EEEE (EF; Oriental Yeast Co.,
Ltd., Tokyo, Japan) & /KK &SR WG 5- Lz, £z, I (23-25°C), FHXHEE (40—
60%) K& ONBAREHA2/1 (12 h, 07:00-19:00 h) D3R E B SN A B R ICKIE L7377 71
—Z7 (Tokiwa Kagaku Kikai Co., Ltd., Tokyo, Japan) NC, R —R p—hilfFF r—
(& 220 mm, B17X 320 mm, &S 130 mm; Tokiwa Kagaku Kikai Co., Ltd.) (27C 4 PB/r—3>



TR B LI, BE 7 —, IREE (R, F87KH (250 ml) (22T, & EZ KRR
(121°C, 20 77) LIctb O &AL H LTz, RETIT o728 T, 9000 13 kD~ A% L,
ABRATOREIL 43.9 £ 1.2 g CEME + fEHERRZE) ThoTe,

FTRTOTYRAOEVRNE, B ARBRE A AR F i EEHUE &K AR ERTEA
A AREERENY) 2 OB FEBRIC BT D81 [20] (29072, FTo, ARBFFRIZER T 28 KR
I, AARBREAMES R FEIY ERZ B SRS TS (13-98, 26K-19, 27K-70),

2-(2)-2) FWDFH

T RTOHEANZDOWT, 0.1 ml/10 g REDOH G- B TIEFEN (intraperitoneal, ip) (24 5-L
7o REFEEE L C, medetomidine D7 > # = = AN T 5 atipamezole 2372 R EEZ 5 | il 2
F LD [11,32,51], =FIR A RRFREA -, SRR A RRIFREIE, 3 FRRE O BRI - S0
#K : medetomidine, midazolam & O butorphanol [26] Z Naganuma > [35] D#¢5-H & L7 X
NI A PRI K (0.9%) LILIZIEFILTZ, 472455, medetomidine hydrochloride (Domi-

r®; Nippon Zenyaku Kogyo Co., Ltd., Fukushima, Japan), midazolam (Dormicum®; Astellas
Pharma Inc., Tokyo, Japan) &% O" butorphanol tartrate (Vetorphale®; Meiji Seika Pharma Co.,
Ltd., Tokyo, Japan) O #¢5-HE&03Z1E41 0.3, 6.0 LT 7.5 mg/10 ml/kg £72 5 X01ZiEFIL
720 WA IMIEEER (TEMEFRT) T35 pilocarpine hydrochloride (Nacalai Tesque, Inc., Kyoto,
Japan) % O" medetomidine 7 %= =AM T 5 atipamezole hydrochloride (Antisedan®;
Nippon Zenyaku Kogyo Co., Ltd.) 25 4= BRI K THAREL, £41E 4 0.5 & T 0.3 mg/kg
OG- HETH G- L7, £7=, cortisol (hydrocortisone ; Nacalai Tesque, Inc.) Z sesame oil
(Nacalai Tesque, Inc.) TIEfiEL T, 2.0 mg/lkg D% 5-HET&R G- L=, 728, cortisol 1L EIZk
FCERRSIL, ToWBETIIERINBRNT LazLTFafNThod,

2-(2)-3) MEHEELI O FIE

VAL ZREIR A RERE A B G- L, 10 3% I IEMERITé 5 pilocarpine hydrochloride (0.5
mg/kg ip) 2% 5-L7-, S0 b SHVIZ B A~ 7 AD O eI EHE LT/ Bk (B4 5 mm, &F
#J 10 mm) [ ZWI S, M 25 T BRI 06 BB LV VR ER & AZHA L 72, MEIRER GRS T 12, Jif
f D R EESHE 572812 atipamezole hydrochloride (0.3 mg/kg ip) 2~ 7 A5 L7z, FEE T
e QMR BRI ORI, 38°C IR ELTeAy b7 L —hMe N T~ ADIRRZHMERF LT,

MR A8 AT AR ER A, JEICON (ELBSK 1.5 mm) 2B 72 1.5 ml ~A/aFa—71cBL, &
DF 2—T%ZED L5 ml v raF o—7 |ZHEATRAET, 3,000xg (4°C), 30 43 H Dz



HEAATV, FRERDDEERZFhH LTz, 51T, ek OHl M L 7o MEfR % 22,140%g (4°C) T 20
Sy DT BEL , MR ICIRAEL CODIRIE 2 TR S © T RIG A5z, £/, Bbh ek %
corticosterone i 5 X 1% cortisol 12 O iE £ C-80°C THUEIRIFLIZ,

MR Sy, MR A S AU TERRER D BB, 104 HE% 1T 60°C C— B RS TR ER
DOEBEBAGIKTEIZEIVRE ML, MR 1mgZ Lyl L7,

2-(2)-4) MW corticosterone Mk H

W H D corticosterone 7% EIA IZL > TRIIHENDZEZABNITT D721, B 7T
(EANE) OMERREIT -T2, T70bh, ~UAMER% 12.5, 25, 50 & Y 100 pl/well O & T~
A0 7L —NMNIINA, WER T corticosterone i B DI E AT 72, Fiz, T 7 WATBERRE
DOFEEYEARINL, € OERMENREEIZIEMIS KBS0 E MR T D201, BnlE
WERBRZIT o7, 3725, 2.06, 6.17 X T 18.5 ng/ml O corticosterone 15 #47) '8 %~ 77 AME
7 AZHSINL, BEFE D corticosterone JiJE DHITE 21T o7, AR EWEIRINETY 71
DR EMENZ I UTAZE E DR E 2 M ATAE (TR (S DR EME RN Y- 7L
DOREMDOFNIG AR (%) &L, FTRITEWRE L,

TR RIS Y L ORIER (ng/ml)
THE (ng/ml)

[l =R (%) = %100
2-(2)-5) Cortisol % 5-1Z LD e fo ONMERR H cortisol i~ D522

= FRIR A R BB #%, ~ AT cortisol (2.0 mg/kg ip) XIXIAL:THD sesame oil ZF%
H.L, £ 10 4312 pilocarpine Z#¢5-LC, 40 43 M OMER ZERE L 7=, MERRER B 714, H
HIZHREE T CHrEEIC LD~ A2 228 ESH, heparin LS V=Yo7 U7 Ao (2.5 UMD
V) (i BRI LTz, MAEERH72012, tREL7Z MikE 22,140%g (4°C) T 20 47 il O
OB, fHDAU T A2 ML & 41 cortisol 2 FE O E FC-80°C CTHUEERIFLT-,

2-(2)-6) MAEH K OMEWR H1 7 /L azLFaA R EEOHIE

MAEF 7 naanFasRREZET 72012, mifEF 7 aaiFa (K% Kanesaka &
[25] DFFIEIZHE, diethyl ether 2 FWTHEH L7z, F72, M4 K& ONEERE H o corticosterone
J2 O cortisol 8 B A B A LD IR B A V= EIA IZXDHIEL, —RPUALL T, anti-
corticosterone-3-CMO-BSA 1gG (FKA 420-E; Cosmo Bio Co., Ltd., Tokyo, Japan) /&% O} anti-
cortisol-3-CMO-BSA 1gG (FKA 404-E ; Cosmo Bio Co., Ltd.) ZZNZF N & RERN



1:3,500,000 &% TF 1:280,000 &72 580 (MM L7z, %72 HRP £k L= FaAREL T,
corticosterone-3-CMO-HRP (FKA 419;Cosmo Bio Co., Ltd.) & X cortisol-3-CMO-HRP (FKA
403; Cosmo Bio Co., Ltd.) ZZ i & AR5 1:175,000 & T 1:280,000 L7255 12
MUz, 7o BARKROT oA HIZEENL, £41E 4 corticosterone I E %745 7.0 & UF 14.0%,
cortisol | & &A% 4.5 L Y 4.4% THY, corticosterone (2% 9541 cortisol FLIRD AL ZE T,
2.0% ThH o7z,

ARFEIZIRNT, corticosterone DI, HITE R DOBRFI 24T LMD HTIRD KGRI
FA{t~"L—h Precoated (Mouse Anti-Rabbit IgG) EIA 96-Well Strip Plate (Cayman Chemical
Company, MI, USA) #{ L, cortisol D HIZIZ, HillkD —RFUA AffiniPure Goat Anti-
Rabbit 1gG (H+L) (Jackson Immuno Research Laboratories, Inc., PA, USA) Z & & He1 2/
7L —h F8 MaxiSorp Loose Nunc-Immuno Module (Thermo Fisher Scientific, Inc., MA,
USA) ICEF{EL 727 LV — e LTz, 7eds, W io “IREUABEA L7 L — P2 L T,
[ DFERDMGFHINDZEZMERL T D, LLTIZ cortisol DA HHHIZ VW “ IR GTIRE R
L —hOVERIFIAZFL S, E9 Tk O kLK% 50 mM carbonate/bicarbonate buffer (pH
9.6) & T 3.5 pg/ml E722 5 X9 IEMEL T 100 pliwell §°2437EL, SR T 24 Rl E L=
%I, T —REfE A LD o7 ZIRGUAZFRE T 572912, wash buffer (0.1% Tween® 20-
0.5% Triton™ X-100-150 mM NaCl) # FH\\\CTY = /L% 4 FEVES L7, RUNT, FHAAS 1% bo-
vine serum albumin (BSA)-5% sucrose-50 mM phosphate buffered saline (PBS) T&% blocking
buffer - 200 pl/well 3253 FEL TEIR T 2 KL EFHEL, 7'V — RO ET 4°C DM T
TERIFLT=, F7o, 7L —hOfi HFFZIE, wash buffer Z VW Co /L% 4 FEREFLIZ, DI,
AT T W EIA O FNEOHERE A2 LL N IR,

TIRBUARBER b SNz~ A 277 L —MZ, EIA buffer (0.1% Tween® 20-0.5% Triton™
X-100-1% BSA-25 mM ethylenediaminetetraacetic acid-50 mM PBS, pH 7.4), 7 /L.az/LF =
ARNFEUEY)E. (corticosterone, 0 ng/ml K OF 2.06-500 ng/ml; cortisol, 0 ng/ml & Of 1.23-300
ng/ml) XITH 7L, —IREUER K O HRP A5k V=L FaAR a2 Tiaia 175 pliwell
EL, BODIHHRL RS IIR C— DA FaX—Tar w Tole, —HDA L Fa—
2> D%, KRG EBRET D712 wash buffer 2 VT /L% 4 EPRELIZKIC, BE
#'E L1 T SureBlue Reserve™ TMB Microwell Peroxidase Substrate (1-Component) (Kirke-
gaard & Perry Laboratories, Inc., MD, USA) %5k T 100 pl/well NZ T, F20ITHEERL 72
AOEIR TGS E T, #ERRABPELIL-HE AT, 2N HCI 50 pliwell Z¥RINL TR AN



JEEAR (ESH, A7 7 L —R)—4 — (infinite® F50; Tecan Austria GmbH, Grodig, Austria)
T (3 K 450 nm, FlE R 600 nm) ZHIELT-,

2-(2)-7) HEEtLE

WEHLEEX, JSTAT software version 10.0 for Windows (http://toukeijstat.web.fc2.com/) %
FHWT, MERR & (ul/well) K2 O corticosterone O TEAE (ng/ml) D D EILRIEIZ DU THAA]
IHTEAToT, Flo, TRTORMRIZONWT, I + FEHERETERL, A EKAED 5% A
(p<0.05) DEEEAEELE,

2-(3) AER
2-(3)-1) MEWE A corticosterone M H

FEARAENE (IBARE) OREFRIZDOUNT, MERK & (ul/well) & OMMERR 1 corticosterone DI E
i (ng/ml) DRENZEWIEDFRES (r=0.9777, p < 0.001) 23538857~ (Fig. 2.1), E7/=@snfE]
IGERBR DA R, 2.06 ng/ml OREEHEY)E 2RI 7= MERE Tl 109.3%, 6.17 ng/ml TiX 104.5%,
18.5 ng/ml TiE 111.7%D [N R T -7z (Table 2.1),

2-(3)-2) Cortisol #5-1Z L5 i 1} ONEEE 1 cortisol i B~ D 52 %8¢

AEHA Fig. 2.2 12797, Cortisol % 2.0 mg/kg ip TH G- L7=~7 A28 5 cortisol LT,
IMA4%C 633.1 + 35.9 ng/ml, MEJE C 75.6 + 4.4 ng/ml Toh 7=, AL (sesame oil) 2 5-L7-~
U ADMER 751X cortisol 23R HHE A2 - 7= DIk LT, Mg BI3IEF IR~ L
“C cortisol 23 S 4172 (8.2 = 0.4 ng/ml), &7z, cortisol £ 5-% 10 7>5 50 73 £ TP 40 47 i
(21 BMER H cortisol 2 EEI, cortisol £ 5-0> 50 43 (21T B Mg cortisol 2 E DR &
Z 12%DfETIH o7,

2-(4) E

W H1 0> corticosterone 73 EIA IZ& - TR SN AT EA BT B2 I H Bk %
(EARE) ORERAEAT ST AE 5, I 72 MERR & (ul/well) K QMR 1 corticosterone I E i
(ng/ml) ORI EWIEDAHRS (r=0.9777, p <0.001) 2327~ (Fig. 2.1), £7=, HIEDIEMENE
TR DT DA T > T NI GABR O 5, SH G172 85I (80-120%F2FE) (UL E5 ML
FFHILIZ (Table 2.1), ZNODRERMS, AWFEOMER Y7 V& Iz EIAILESD
corticosterone HIZE (2T, BAFRH BRFVEDFRO B, MERIZE DRI ED T4
IZFRD BT, WEE O corticosterone Z EIA ICE A2 LN AT RE THHZEMBH)E
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7207z,

WNT, R O )Vaz)FafROERBMIREATERL QS 7 LazaLFafRThs
ZLEMER T DD, EICERTE SN, vUATIXA IR cortisol 2~ AIZH 5L

e J OSEE s cortisol 23 SN D LA MR LTz, <7 A~D cortisol ¢ 5- D

R, MR ONIERRIZ 35T cortisol 23 HH S 4L72, — 5 C, B G- OMERRIZ 35U T
cortisol I3k HHEN2h 7228, MAEIZ BV CIEIEH I 72 cortisol ZFH L 7= (Fig. 2.2),
<AL G I S WEEILY La=mLFaA/RELT corticosterone 247 L CsY, WEIMD
cortisol IZTFAEL 72\, REDHFIEIZE\NT EIA T L 7= cortisol HiL{A&1%, corticosterone
(KL T 2.0% DAz T, LI2A - C, a5 U7 BREEIZ 35 T cortisol 234
&=, Bt cortisol HLAD corticosterone (25} 32748 ZE MUK L TDHEE 2B
%o Flo, M OH L RIE EFEE L TR EERER! D cortisol 13, MER AR MIEE RS2
IR THIENTELZENHESITND [27], REDOFEFRIL, ~ 7 AMERIZIB VTR
7z cortisol 23, FMAIMEDZLFaXTuARNHR THHILARLTEY, cortisol A3 LKA MHE
TR EWER 2 L CREATL QWD ZEARIEL CVD, Z L CHER I D7 L azLFafi
23, MAETEER ICe> TNDZ Va3 FafAROBEZ KL TODHIEHRIRL TV,

KREDRERNG, WEFEH O corticosterone Z EIA IZLVIR T HZENTEHZENHDNE
1ol Fo, P D7 v amLFafRPEER P ~EBATLTERY, R T vazLFa R
BREEMIM 7 L amL Faf KR A L QDI EAVRIRE T, DS REZITT
WETIE, =7 ARV TR ER AT TOBI WD RREER O ATV, RO TEIRRI AR
LA TH LM RAN A A ff 3 1 H K& QMR 1 corticosterone 2 812 5-2 D522, IHIZLF
HIARL AN~ AMERR 4316 Je ONERR 7 corticosterone i I 5- 2 D8 LR L 7=,

2-6) /&

AT T, MEWRH O corticosterone 73 EIA IZX WS HZ L, Z LT cortisol % 2.0
mg/kg ip T G-ENT-~TACEBNT, ZamLF af R ML P NSEER P ~EB81T1 528
ZHERRL, LA T DR ima 7o,

1) WEZ 1 D corticosterone | EIA IZKVER I FIRE CTHLZEDABINERST,

2)  MIKEERL TOD L amLFaf R, MR R LR IS BT 528, %
LC, MR 7 v am)LFafREEIXm 7 oo FafREEZ L CWAZEN
RS,
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Fig. 2.2

8009 [ Vehicle
700 A Cortisol 2.0 mg/kg

600 +
500 +
400

300+

Cortisol levels (ng/ml)

200 -

100 +
ND

() e -

Saliva Plasma

Cortisol 2 5- (2.0 mg/kg ip) (ZX2MERE F K ONMAEH cortisol & fE ~D 2, H
P EOBRITIRIE (sesame oil) B 5-1E%, RHROFRIZ cortisol £ 5-BEE 7R3, Zi
ZROREHT, 9705 13 HEROIENE ICR ~ 72 6 VL bRD, 1L F-AIE + FEHEA
7Z£T/Rd, F72, ND I3 not detectable 2777,



Table 2.1 Corticosterone | & & (21 5~ AMERE & FH U= IR ANEV 5Bk

Corticosterone Observed Expected Recovery
added (ng/ml) (ng/ml) (ng/ml) (%)*
0 22.2
2.06 26.5 24.2 109.3
6.17 29.6 28.3 104.5
18.5 45.5 40.7 111.7

*Recovery (%) = Observed (ng/ml)/Expected (ng/ml) x 100
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53T MY TV F\ N~ D AD BB RERERFM O 725D D FRIE o AR AD AR
3-1)  Frim

ERDOWERRIE, #ERD LD 72U IR DA I ST Z LV B G IR I AT RE T D, D —
TYUADWERI, <7 ANEEE T CIXMEREWE T3 572D S TGOS, MERER IO
T8O DIRIES VB E 727 [6,19], MERR A H Y& L7 3@E BI72 BRI RO C U R T L 72
T, 7o M O TR RO BREE (Fluanisone & OF fentanyl) X OF pentobarbital FRE: T
(ZH3 VT DR 53 WA B K ONMRENR B 43 LR D LI AT o T i [23] 132D FH T, v A%
W e S I IAAEL TR BT, MERER U B2 RS D R% E DN B RS L 7> T D,
ZITOARETIE, £, MERERIUZE U722 BRI A3 IR T 572018, B EBRIC BN T
ANZIRS HWGILTE T pentobarbital }z ONEAFEE B SAUTWD —FRIE S MERELE H W, Z
BOEEIRZ 2 TEIAD BRI N~ 7 ADBERR 7306 K ONERR 1 corticosterone 11 5- 2 %52 2
EHBELT-, RV, BIRICB W TR P o7 v azLFafRgER L o7 vazrFa
AR DRREZ SR TNWDTEDIRIBS NI L2322 T, RETIE, vV AR TR AR
A B IZ LA MAE R corticosterone I8 B D ZE (L A3, MERR 1D corticosterone i & |2 i kX
NONEHERS T DT L% AR, BRSO TEERRIE T I231F 2, FsRAR R AR 0O MLAE $
Je OV H corticosterone i B D Lk &1 T~ 72,

EBIT, FRARN AL TIRD AN ALL T LA ARL A2 IR, (EFRIARL A A S
0 AW Sy WA G- 2 DB Rt U=, FUSAFIEL TH VWS TV cyclophosphamide
1%, EMCBWTHER W S 2R SELZ DN HE S TEY [21,22], F-7vMIBITD
cyclophosphamide #% 5-325r 1%, IEM-OFEIE CHLARWIEA S| T LeHIT, M
corticosterone J£ £ % b5 52 LN A ZIL TS [63], 2T, cyclophosphamide (2%
{EEEHI ARV AN, <0 ADWERR 5396 N ONMERE P corticosterone I B2 (2 5- 2 2 s B A5l 375
ZrE BN, [E—E{E~T 2 B1F5 cyclophosphamide #-5-Bii#4 M UMk FREE L 0D MR 45 W4
Je ONER R corticosterone ji 4 bl L7,

3-(2) MERUOTIE
3-(2)-1) BtElEhy

KRETATOTZETIE, MREEREOTIRIC LD~ T ZADWERL 73 W~ D 5% K O R AR A
AR BT #% O corticosterone J& & D FLE 235V T 10 205 11 #6, cyclophosphamide ¢ 5-124
D~ ADMER 53 W ~D T ISUNT 27 b 29 Wil D~ AZALE I LTz, £/, SBRATO A&
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EIL, RO R L D~ 7 ADMER S I~D BT T 42,1 0.4 g (PRI + 1
FEE), IR AN A E MR O corticosterone 2 0 HLilk iz 35U VT 41.7 £ 0.3 g,
cyclophosphamide % 5-(2 &%~ ADMEE /7 WA~ DFEIZBUNT 514 £2.39 ThoTo, vV
ADERE R FIIANIEA B T THY, FHMITES 2 D [2-(2)-1) iy | IZFiHEL
T2l BY, R —ARR— N E 7 — 2T 200 4087 —Y DO~ A% B LIz,

3-(2)-2) MO

T ARTOFEANZDONT, 0.1 ml/10 g REDOF G- & T ip & 5-Liz, £z, —FEEA T,
pilocarpine, atipamezole {Z- D\, AWFFEZ B CTHIBTHY, 5 2 D [2-(2)-2) FM D
A A | ZRE Ak D P G- B TE R A B R K & W CGRELL 72,

Pentobarbital sodium (Somnopentyl ; Kyoritsu Seiyaku Corporation, Tokyo, Japan) ZJ#& & 2E
PRAEK THREL, 40 mglkg DG & TH G- LT, ¥7-, cyclophosphamide monohydrate
(Sigma-Aldrich Co., LLC., MO, USA) ZJ# i A= B /K TEEfEL, cyclophosphamide &1L T
50 mg/kg D& G-HETER 5L,

3-(2)-3) MERELEL D FE
MR 1L, 55 2 T [2-(2)-3) MEFZEREL D FNE I ZHEWEREU LU 7=, F72, ERELL 7-ME#Z % 50
mM PBS T 10 {277 R L, MEjK T2 BB EREOY T ILELUT-,

3-(2)-4) FRIFE DTSRI LD~ ADMERR 53 W~ D5

—FEIRA RIS ST pentobarbital £ 5-00 10 43#412 pilocarpine 2% 5-L, 40 4y [ DMK
R LT, MERERIGIE T1%, —FEIRA MM Z 2 5 LT~ 7 A|Z atipamezole Z#¢ 5L C,
NV AL WERS YT, (GO V T MENR A VR 7y A B, MR P 47 2 7 S R B R OV

corticosterone ¥ FE I E L2 V=,

3-(2)-5) HEFREE T ICI T HH R AR ZE TR D corticosterone I 5 o ELik

VI ANSDRFANAAHE, BT 7V VPR O~ 7 A E E R (ICN-3; N 36
mm, 43 100 mm;ICM Co. Ltd., Ibaraki, Japan) z FIVNCTI TV, FsREER]IE 60 & L7, #)
AN A%, BRIMOT=DIZE HIZWEAIC LY~ A% 22 LS+, L% heparin ZLELX
NI TV T PRI Uz, ETIEAR AR OWTE, #IRAR 2 AT E4TH 2
72, WIBHIC R~ A% B S TR M AT o 72, BRI 72 MikIE, mEE1557-01C
22,140xg (4°C) T 20 5y iz Ly BEL , #5537 1 82 Mk & 312 corticosterone 2 I E
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FC-80°C CHfEIRF LT,

3-(2)-6) BEEE T IZ331F D) AR 2 A R4 O corticosterone Ji 2 o Hri

HIRAR 2GRSOV T, BERE A AT 60 ML, HRNHOMAIE %,
=R A RIS 1 5 U, =TI G FRFRSER 5-00 10 4312 pilocarpine 2% 5-1C 40 43
[ OMEREREUS, MIRA1FDT-OIZE HIZHEE N CHBAICED v U AR L RIESE T, Fiz,
RO MEZ FIROINTRI LTz, —J7, FIRAN ZA AT IRV IEAR AREIE, 40
oy M OMEE BRI D%, I T CHTBIC KV L RIESE T,

3-(2)-7) Cyclophosphamide % 5:-1Z 8%~ 7 ADMENR 53 Wh~ D 2

W OEREUE, [Fl—ER D~ 2% W AR A 7K E cyclophosphamide #% 5-fij#4 C
2[EAT o7 (FV-ARANABR), 7'V alER G G-RT) OMEfR SR EU T AP K 3
cyclophosphamide Z#¢5-345Z&72<, 40 43 M OMERELEAITVY, 7L RBR OMEREL IO %,
1A OEE I 23T TR ARNRBR 21T o 7o, AR ANRER CI3ABL A K T
cyclophosphamide (50 mg/kg ip) % 5-0 2 IKffif] 50 7314 12 —FHIR & MR A & 5L, <512 10

7%\ Z pilocarpine ¢ 51T 40 7> Rl OMER 2B I L T2, 7006, MEREEINDBA MG A BE
RBHEK X% cyclophosphamide $¢5-0 3 Rgfti] 14 L72 D LOITR E LT, GOV MERR A, HEHR
Oy WhE, VR AL R EE K O T corticosterone I FE I E DY 7 L EL TV,

2-(2)-8) MEJZH corticosterone Y& & OV L/~ B FE ORI E

AREE|ZF\NT, corticosterone DR HIZIE, #5 2 =D [2-(2)-6) MLfEH K O HH 27 L=
IVFAARPREDRE | LRBRICTTIRO “RGUAZ @i G iE( L/ 7 LV — M E L= 7V
—NefEAL, 8§ 2 3 :2-(2)-6) D FNEIZHE - TIMAEH M OWERE 1 corticosterone I FE 2 1 &
L7,

MR 47 R IREEIC DWW, ZU X HIE S~k Qubit® Protein Assay Kits & OVEz
S FE Qubit® 2.0 fluorometer (312 Thermo Fisher Scientific, Inc.) z N C, B 5 Bl
BHECHEWIIE LT, 7238, Yo7 /L& 10 pl, working solution 0 &% 190 pl £ L7-,

3-(2)-9) WraksLEE

FERHLERIX, JSTAT software version 10.0 for Windows (http://toukeijstat.web.fc2.com/) %
AWTITW, Fe, T TORIRITFEEE + FRUERRZE TR U, MEEEORIC L ~T 2
DMERR 53 WA~ FEZEE, A DN IR T ST EERRFE T 1231 D40 AR R A i il £ O i 1
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K O corticosterone 5 oD FLi G, 1L 4% SCIXMERL ' corticosterone i FE 12OV,
ZNZEH 2 BERC, Student’s t-test |3 paired t-test #47->7-, %7z, cyclophosphamide $¢5-
(2 XD~ ADWERE Sy W e, WEHE 2 7N B R B K ONEERR H corticosterone i EE D ZE{KIC
U \T repeated measures two-way analysis of variance (ANOVA) 217721412, ARtk
e 57 K OF cyclophosphamide #% 5-F£[HC Student’s t-test 217 >7-, £7-HFHLELO#E R,

B KUEDS 5% (p < 0.05) DA EHEL L,

3-(3) HEE
3-(3)-1) FRERIEDFEIAIZ LD~ ADMERR 73 Wh~ 0D 5 %88

fE S Fig. 3.1 1R d, = FHIRA RRIEE R 51 K& OF pentobarbital ¢ 5-#EO I, MERK )
Wit (A) K OV corticosterone 2% (C) IZB W TH BREITZRD LN -T= (A,
893.8 + 93.2 vs. 826.8 + 37.6 I, p = 0.5522;C, 5.6 + 0.6 vs. 8.3 + 1.3 ng/ml, p = 0.0765), —J5
WER R 2 B (B) IC3BW T, —FEIR G RIS 5-E7° pentobarbital ¢ 5-#E & HLig L
THEIRVWMEZ R LTZOIT LT, MEfR 207 IR EE TR IEL7Z corticosterone i 5
(D) IZB Wi, WMEEOMIZA B ZITERD LTz (B, 573.6 £ 75.5vs. 1027.3 +82.1
pg/ml, p=0.0028;D, 10.5+ 1.6 vs. 8.1 £ 1.2 ng/mg protein, p = 0.2823),

3-(3)-2) MEFREE T ISR DH R AL ZAFTRTH£ D corticosterone i FE oD EL ik

Figure 3.2A 1%, MEFRE: TIZ35175 60 43 D F AR 2 A 14 (B HIER L 7= b oD
corticosterone i &7 L TU D, FIRAR ZEAFHED MAE S corticosterone L1, FEAR
AREL LR CHREICEVMEE 7R LT- (403.0 £ 16.5 vs. 97.9 + 12.1 ng/ml, p < 0.001),

3-(3)-3) ik T IR DI AR R A Fif R #4 O corticosterone i 5 o L

Figure 3.2B I, BRI I3 D e & ONEERR H corticosterone i £ 47~ L CUVD,, AT
&, FIRANZARTITHES 40 73 R OBEREER IS T RIAFDT, FSRAR 2 A FTRED M
1 K& OVER T corticosterone i L I3 E1T, IEAR ARED IR L L TH RISV MELZRL
7o (MnEH, 258.5 £ 11.3 vs. 170.4 + 6.0 ng/ml, p < 0.001;ME#E 4, 19.7 + 1.8 vs. 6.3 + 1.3
ng/ml, p <0.001),

3-(3)-4) Cyclophosphamide $¢ 5-125 5~ ADMEE 73 s~ D 5 %%
MR 57 W B DAE FAZ DU T Fig. 3.3A TR, G- DB K 58 KON
cyclophosphamide & 5-HEDMERR 7y W Bl E, £AE 4 957.5 £52.0 K TN992.7 +£125.2 ul Th
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7z, F7- two-way ANOVA DifiE &, FWMFe 5 O w14 (Intact-Treatment) Tl F (1, 10) =
0.0437, p = 0.8386, #5-FMDFEFE (Saline—Cyclophosphamide) Ti& F (1, 10) = 0.9128, p =
0.3619 THV), MEHL /3 WA I\ N TR G- D FiTE K O 5- 3 OFEFRIC K2 R8I 338
DIV o7z, SBIT, i 5% O A BRI KB 58 & OF cyclophosphamide # 5-#£ ] 0
MR Sy W | A e 25RO B~ 7= (987.3 + 127.0 vs. 884.9 + 116.2 pl, p = 0.5708),

W4 s 7R Y B DFE FZ DU T Fig. 3.3B IR, HW#e H-Rii D A B K& 51
& Of cyclophosphamide $& 5-#E DM F1 4 L /YR, N2 4 620 18 KON 717 + 61
ug/ml Th-o7-, 72 ANOVA DR, iy 5-0nii#% Tl F (1, 10) = 1.0367, p = 0.3326,
Be 53 OFEFITIL F (1, 10) =0.0791, p = 0.7843 THY, WER 2L /S BIREIZHB N T
WP G- ORI M OG- H OTRIIZ LD B IR O B IR o1z, SHITHER TS 73T
IR, cyclophosphamide #5512 K0 BRI K G HE L LG L TREKRAEANIZH D O
O, B H5EYOFFEORIA B2 2ILRO L) 72 (795 £ 179 vs. 592 + 107 pg/ml, p =
0.4011).

IE:77% 0 corticosterone 2 FE Ol 12O\ T Fig. 3.3C 1R, &k G-pii0 AP AR K
B3 & O cyclophosphamide #¢ 5-#EOMERE H corticosterone 1Y, ZiE41 4.2+ 05 KO
3.2+ 0.5 ng/ml Th-7-, £/~ ANOVA Ofs R, e 5 ORii#% Tl F (1, 10)=0, p=
0.9949, % 5-MOFEXETIL F (1, 10) = 0.4786, p = 0.5048 THV, MEHL | corticosterone Ji&
FEIZRBWCEY B 5-O R4 & O 53y OFEFIC LD BIIRRO Do Tz, SHIZ,
cyclophosphamide #5-(Z 0D ME ' corticosterone i B 13 A A K B G- & it L ¢l
AN HHL DD, &5 OFEFEDO A B2 TRObI/en -7 (3.8 £ 0.6 vs. 2.8
+ 0.6 ng/ml, p =0.2866),

3-(4) e

FL7027% 2 FEH O MRIEE (ZFEIR A FRIFEEE M OY pentobarbital) 73~ AMERE 75 WA 52 D52
B, WERR Sy b, WIEE Th & N R B K ONER H corticosterone i BE AR E 32281
DRFAR U725 S, MR 0 16 B K OV corticosterone J B LRI CA B2 2213580 B
727072 (Fig. 3.1A, C), — 5, MEER XL VB IREIZRB W T, ZFRA R 5880
pentobarbital $¢ 5-#f & Hei U T B ARV MEZ R L7236 LT, MERR R 427 X7 B IR Tl
1EL7z corticosterone = A T, MI#FDOMICH B2 2T bNRD -T2 (Fig. 3.1B, D), ik
B 2 DR R L 78 FAEL TR, benzodiazepine #5844 (= FRIE S FRFER O o
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midazolam) } O" barbiturate 7% {& (pentobarbital) 1, GABAAZ BKDT T =AM CTH5 [32],
Z D GABAA S BRI TMERR IR O PR ARIZHAFTEL, benzodiazepine 313 barbiturate #7538 /1%
GABAA S BIRDFEA TS G 9 DI THERR /3 W (K3 MW B OV 2 7S 53 U6) (4]
PNZAVER T 5 [68], AWFTIZISVNT, MEHR 53 ih B M OVMEEJR ' corticosterone Ji% & Gl —FfiE

RIS 5-1E S O pentobarbital £ 5-HEDRIZE B2 Z=BNRBD LI > Tc— 7T, MER
Hh A 7R FE O SRR A R SE B G- ) OY pentobarbital £ 5-BEO IO HIL
7-D1X, midazolam } O* pentobarbital OWEHE 2> 7B 55 W Hl OFRFEIZ 220380,
midazolam {2, JDFRWINHIVEH 2385 & UV T pentobarbital OHI{EH 3552 E03E %
515, Pentobarbital 1ZE4 325 I\ TR —RAVICH WO TR ThH D, LAl
72735, pentobarbital 1%, fEER %% R 2R R e W T 2ERH N HZ 8, 1ZEAE DV
FEREMWI B TONE R E B HND DI, Mg R 225 & &IV RS
BEL2EEDHTHHIE, SHIZEFIERIZZLWEWSELHG, SEHEFR IV DR
® pentobarbital AR I3 HESES U700y [11,32], — 5 pentobarbital (22 R L C =
FEIR G R FEDN T ARTE B ST, ZORREEEEIT 3 FiEH O FRIHE - #5973 : medetomidine,
midazolam } OF butorphanol CTHERLSAL TS [26], —FEIR A LA A5
medetomidine (2% 7 > Z = =&AL L T atipamezole 23 EFEL TRV, atipamezole 1T/ R,
BEZ 5l =L [11,32,51], F7- =FHIE G FRFESED T O butorphanol I35 3K CTh D7 b #a7H
TERSA T2 [17], BLEOZ NG, =FIE GBI TE I3 DM B 5h,
pentobarbltal IZAHO D REER L U CHELES L CUNVD DS, AAFFEDRE B3, MEREREE B A&
7256 ORI S U C =R A R K OY pentobarbital O IZ K& /272513580 5L, MEE
OERBUTIT =FRIE A RIS E L TODIEZRIEL THD,

RENCRIT DI LA A AGRBR O RIZ, FHRAN ARG MLE K& O 1
corticosterone J& & 24 F | L RS DI LEARLTEY (Fig. 3.2), HRAN RAAMEZITT-
~UA R Ty MZEBITHMIAEH corticosterone I8 B D28 b A s LI= S A TR E — L T
% [16,44,54,56], SES ERAMN AR OMFIEIIBNT, MHEH > T ND ARG IET >t
FADMERR Y7 L 2)5 cortisol Il E A HBUIZF ST [10,14,15,24,39,41,52], LAL7273
BIF o W¥EE FHWZATTETIE, Ty M W ZRRBEA R Z AR L HMER 1 corticosterone i
FEDEALDHAE [5] 23 1 BAFAET DD T, AR ZAAM B~ ADMERH corticosterone &
JEIC 52 DRI E MU CODHEIIFIE L\, RFEIZB T DI H AR A A i sl BRORE F
1%, 60 3R] DI RAR ZE AT A3~ ADWER T corticosterone 2 A EIC ERSELE
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ZRLTERY, 7 AMERK 10 corticosterone i I ZF R AR A A Ml L5 A H
corticosterone Jiz £ DAL SRSV TNDZE A RIEL TV D,

SHIZAREIZIVNT, cyclophosphamide $¢ 512825~ 7 ADWERR 573 Wb ~D B % Rt L=
fE %, cyclophosphamide $ 5-#f K OV BRE M /K 3% G- REDO I METR /0 W B DA B2 251358
DLz (Fig. 3.3A), F7= cyclophosphamide % 5-1%, MEIR H 2077 B 8 FE K ORI
H1 corticosterone YA EH-SEHMAICHDHL DD, AP GREL L CREICH
BEREITROONR T, LNULRNBAR /K G- L T, cyclophosphamide
HHEOmER T corticosterone i/ 13 LA DA 2RO BIIZ, ZNHDRE RS, T /L H)
MOVERLZIZE D2~ 72703, =7 AIZE1F5 cyclophosphamide & 5-12 L A{LEH AR R(C
S DET NVELTO R R IR S LTz, I AAIFR G L DEEET LB EL T, A X
ET7 2Ly MR ERHWLILTNS [9,42], ZNHOEMIEEMTHY, ~NRU 7 HREET
HHDIZKILT, vV A I LM T, N RITHEGTHY, BER NI TTTRT
—IPEESNTODILN S, (LFHAN A H Il TEHE T L~ AEROEIS, -
K OISR E DI RICH R ThHEHE 2D, £z, EMTIBUT cyclophosphamide (24
AV FIRIE ISRy W B2 D S8 528 [21,22], 7 MBI T cyclophosphamide (50
mg/kg ip) #5-0 3 B #4 (I corticosterone & FE S EH-HZEMHESN TS [53],
LML72235, AREEIZIWT, cyclophosphamide (50 mg/kg ip) D E-13, ~ 7 ADMER 5346 M
MR corticosterone I 121350 8% KT X7/~ 72 LvD, cyclophosphamide D% 5-55
EZONT, SHRDRFANBETHHEEZHND,

3-(5) /IME

REETIL, #8025 2 T O RRISE DS HERR 53 WA G- 2 DR 8, IRIRE T & OVEIRRI: N I2360)
%, FRAR 2B M i1 #% O corticosterone i £ D Z284t, % LT cyclophosphamide % 5-(2 k%
N ADMER Sy WA~ D AT, LU T DR ima 1372,

1)  ZFERAFREERIE, MEREREE B S LTRSS L Gl L QOB EDVRIR ST,

2) < AIZENT, MERR T corticosterone JFEIE, FIRAN A ERFIZLS MGEH
corticosterone Ji< B D b & UL TWD ZEDVRIES T,

3) Cyclophosphamide (50 mg/kg ip) DF&5-1F~ 7 AMETR 5316 K ONWERR H corticosterone
TR A K IE ST, cyclophosphamide D% 554122\ TC, SBZRAMFTNSLILT
%,
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Fig. 3.1 —F& A WEREE K OF pentobarbital sodium (40 mg/kg ip) (22 MR 53 s~ 5
T NEENE FUERR Sy i & (A), B R 2 7B R (B), MERZH corticosterone
TEFE (C) M VMR th 220 7 7RG I FE T IES U7= corticosterone #2E (D) #%9, =
Iz, BERE ORI =R A P Z, RIFROEIT pentobarbital FRIFHEZ 79, Z 4L
FAOREL, 10 EOLENE ICR T A 575 6 ILbRLY, EILFEEIE + FEHERR S
TaRd, HatLERIE Student’s t-test 217572 (** p < 0.01), £7= NS IX not significant
ZRL, MMB (3 = FiIR A 3R %, PB (3 pentobarbital sodium z7~9,
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0 7 0 / Al
Intact  Restraint Intact Restraint] Intact Restraint
(awake)  (awake) Plasma Saliva
(anesthesia) (anesthesia)

Fig. 3.2 —FHIEA BRI T SRR T D RCGRARENE ICR =T RIZ3681F D3 AR 244 £7f (60
453) 128 % corticosterone i EE ~D 2, ¥ HRAR AR MR, 60 43 O¥ AR
ZERFEE DI KD 2HIES T2 (A), BEALERE K O AL 2 A TR
S TEID RIS A D%, 40 57 [H O WERR ZER HU L, WERER B WA I C KD 2 388 S
72 (B), FREDMRITIENEREE, RHROBITI R AN ZAGEEZ T, ThEh
ORI, 10 BEROTEME ICR TR 6 05 7 ILHDARY, EIZHME + AR U TR
3, FEHLERIE Student’s t-test 24T 572 (*** p < 0.001),
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Fig. 3.3 Cyclophosphamide (50 mg/kg ip) (ZLAMERR S3We~DEEE, 7T 713 NE I, MERR
IR (A), MEHR & X7 IR EE (B) K& OMER H corticosterone I (C) =57,
Fio, BIREORITAEBRIEAKE 58%, RFEOEIT cyclophosphamide ¢ 5-# %7~
T, ZIENOREE, 27 05 29 HEROIENE ICR ~ A 57035 7 JEBRRY, fEIEF-
VI + FEUERA S TR, HERTHLERIE repeated measures two-way ANOVA K OVLE:
FEIZB T DALE DOFEFEIZ- DU TC Student’s t-test #1772, F72, NS iZ not significant
G
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4B MERLERHA B ) & LT R D 00 3 1E 7R R I O At
4-1)  Frim

W 7 AR R B A% N, AT OB S U T A B S ORI 7028
LEBIEETHIE% AR D, AN AEERTIL, AR AAMRIE CRHOIZ R H DO AR
A =N =DV E T HZ8IZ8Y, BERPZE LA A2 G i 22 LN TRETHY,
ERTIRMER 1 0 cortisol Z I E L 7SR s S TS [15,24,52], (F > Bz FH 724
ZETIE, 7 hOIREEARN AE T /L CHER F O corticosterone J & &Il B L 7= &5 2305723,
VA% ORI EETHD, R~ R DAN A A R THERE T 71
VDG E, ANCAARATR T 2 B, BRI T TOMERRRALETHY, 155707
O corticosterone Ji# L% HLHE 322 LI HD, ARV AR FIREL 72D, LONLZRDIE, HRIE T
(CRT D~ T AMERDEREUTIE, BREZ DB DRAN AGE 2 5| ST RS DD [2,7],
T TARETIE, R~ RIS DEEE BRI O 7D O RIS AN ZARER IS B M IE
S7p< 72 51 Y72 IE IR 2R F 32 BT, H AR 2 AT R #2 OBERL T corticosterone
T BE AV A PR A Z AR L A S DRI A AT - 7,

MR FUCAFAE T DARN A~ — D — L LT, Z/vazLF aA/ROMIZHETR amylase 23 F15H
T % [40], MEHR amylase DHEICLY, BIBBENODATaTIL W aHEIT D L7030]
RETHY, -, HEHR amylase | TR AR ZDNRAF~—H— b EZ BN TNDHIEND,
EMZBWTELDMFEDTHIL TS [36], LNLZeA5, MEE amylase TG TEEFRIEIZT v b
W AN ZEBRELT> TS [1,30] BNFEETD 5T, ~VAZ AW IEZn
FTOLIAFEL TR, ZZTARETIE, IR AD A A~ — T —THLHMER
amylase {51423, VA% W2 H KBIARL A THL AN A G ffikBR 23 1T HARL A<
— =L THITHLINERTTT 572512, corticosterone (ZH1Z T, HH AN AE TR
(ZRV T DMERR amylase {5 D i a1 T -7, 512, MERR amylase {5 A FiR1C, MERZER LA
H ) ELTZ R D O [BHE MM O RET b AT 72,

4-2)  MELROFE
4-(2)-1) fLELEY

ARFETIL, 10205 11 BEO~T A% M H L=, F72, BRI T 2RO EIL 421029
CPBIME + BEUERRSE) ThoTz, vV ADE B RMAFIIAM JE 2@ L CHL@ETHY, FEMIEH
2 D [2-(2)-1) BEERENMW |\ ZREHIL 72289, RY D —Rx—MURE 7 —12C 305 45/7
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— VDAL E LT,

4-(2)-2) F DL

AREE G L7= = FRIR A& WK, pilocarpine & U atipamezole (ZASHF 84 1@ L CHLE TH
v, %2 FD2-(2)-2) FEHOF NTFLHE OB G HEITEVFIR LT, £, 3 TOHHFNZ
DT, 0.1 ml/10 g (KEDOFR G T ip BEE21T-7-,

4-(2)-3) MERERHR O FNE

eI O FMEE, 55 2 B0 [2-(2)-3) MEHGER I O FIE | 12 ft~7-. F7-, 50 MM PBS T
10 fE AR 7 MEHR 2 MR T 22 o R VB R R E DY 7 v e L, ARBE KT 100 5 AR L
T MR 2 MR amylase {& PRI E DY T ELTZ,

4-(2)-4) WL corticosterone i BE A AR & L7 BRI~ 500 (118 H [ O #EAfh

[F] —fE R D~ 2% T, BEREL R B & LT=iE )7 B B 2 a3 57012, AR
L ZA TR O BRFE T COMEREL I D (287225 4 SOBEIEHIM (1, 3, 5 KTV 7 HH) 3%
LTz £, FRARN ZAGTHT CHHN—RTA L OMER Y T N EFGFDHT20DIT, FRALE

KOF AR AA 22T T2 2 e DN~ T AL ZFRIR A B A B 5L, BRI T CHERRER
a7 o7, WIZ, XR—=ATA L OMEFRHIND, £NEi 1, 3, 5 KON 7 HEOMREEX,

[ 2L & 2 IV T 60 2], =W AZH R LT, MR IE B I —FR A REEE 2~ T AT 5
L, FHEMER R I ZAT o7, MERR PRI IS, F AR 2B faf Rl 2 Sy THITCHY, MER

BHEUL, 40 0f% 20 028D 2 DD T7F 7 ar (0-20 TN 20-40 43) (23 EIL TiTo7-, £
TEMERRER IS T 1%, ~ 7 AT atipamezole 8 5-U T O RBES 72, 72 i MERE
corticosterone J&FEEIZDWNTIX, 2 DD T T a1 DMER /3 W D LEH D 40 53 [ O
HEL TR L,

4-(2)-5) MEWR amylase 1E 1A FEIE & L 72 BRI 5 oD [B118 1 ) oD FFAT

AITEE T T corticosterone i BE A FEAZE & L7 BRI B oD [R146 1 D A | CHRIRS A7 i
TRAWER amylase IEVERIE DY 7 L ELTHW, 2 5D 7T 7 a2 E N OMER amylase
TEMEZRE LT,
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4-(2)-6) MEWEH corticosterone % & M OF amylase I ME D HIE

AREEITFUNT, corticosterone O HIZIE, 55 2 FD[2-(2)-6) IfiLHE K ONMER 7 /Lo
IVFAARPEDRTE | LRARICTT RO “IRGUARZ mifi G HEA( L/ 7'V —MCE L= 7'V
—REfEAL, 5§ 2 3 :2-(2)-6) O FNEIZHE- CTHEREH corticosterone i 4l E L7-,

HERZ amylase 7 MEIE, amylase #&ME#IE -~ FUJI DRI-CHEM SLIDE AMYL-P 11l }z T}
i RAL F2 0 AT 3 [ FUJI DRI-CHEM 3500 (3:1Z Fujifilm Corporation, Tokyo, Japan) % >
T, AR A E I ZIEWIE LT, 7eds, ARG D AT ARITLHE 1 K O H amylase
TEMERE H THDDS, ~ 7 AMER Y 7 V& W B, JE#EEIZL D amylase 15
PEDTHIRZHEBL T D,

4-(2)-7) #EHALER

T RTORERIL, FHE £ AR TR, MR corticosterone i £ )z OV amylase
IEMEIZRFL T, Student’s paired t-test -, JSTAT software version 10.0 for Windows
(http://toukeijstat.web.fc2.com/) Z N CTiTo72, 7o, A EKAED 5%ATM (p < 0.05) DHHE
rHRREELT,

4-(3)  FES
4-(3)-1) ME#E T corticosterone % FE A FRAE & L7 BRI 0 [R5 B O FEAm

PRAN 2 AT 25%21T72 1, 3, 5 KUV 7 HH (Day 1, Day 3, Day 5 & U* Day 7) O Mg H
corticosterone Ji< 1%, ZAVE LD ARN ZARTHT CTHHN—ATA L DYREEL L TH
EIZEVMEAE R LTz (Day 1, 11.3+£ 0.9 vs. 8.1+ 1.2 ng/ml, p = 0.0429;Day 3, 11.7 + 1.7 vs.
4.4 +0.8ng/ml, p=0.0165;Day5, 11.8 £ 1.7 vs. 6.0 +£ 0.8 ng/ml, p =0.0323;Day 7, 14.1 +
1.5vs. 5.4 +0.5ng/ml, p<0.001;Fig. 4.1),

—7J7, MEWR T corticosterone Y& (2D T, Fig. 4.1 DR—RATAL DIEEAE 1L LLTLED
FAXHME CHIRAN AE RO EEZ LKL, XR—ATA L DEELKLTZ5E, 1, 3K U'5 A
MOEIEHIMICBWTHE B EF-RE RS20 ->7T-DIZ% LT (Day 1, 1.7+ 0.3 vs. 1.0 £0.2
ng/ml, p=0.1247;Day 3, 3.5+ 0.9vs. 1.0 £ 0.2 ng/ml, p =0.0610;Day 5, 25+ 0.6 vs. 1.0 £
0.1 ng/ml, p=0.0528;Fig. 4.2), 7 H IO EIEHIF TIL, X—ATA OfELHIEL T, #)5RA
N A G REOMERR H corticosterone % 5 (FHXHE) (38 B2 LA Z2/R LT (27+£0.3vs. 1.0
+ 0.1 ng/ml, p =0.0036;Fig. 4.2),
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4-(3)-2) MEWK amylase 1EPEAFREE & L72 BRER) 5 O [R5 1 H O FEAMh

W B B (40 43 [H) ORI 20 23 [ CERES V- MERR @ amylase 1644 Fig. 4.3 127,
PRAN ZAMIZEY, 1 O 5 A OFEIEHIMIZI T HEERR amylase 1EPEEICA B2 -

TR BT~ (Day 1, 48.2 +6.1vs. 41.5 + 3.8 kU/I, p = 0.5941;Day 5, 46.5 + 5.5 vs.
39.3 +£2.0kU/l, p=0.1200), —J7, 3 L' 7 HEOBEIEHIRIZISWTIL, HERE amylase 1514
oA ER EANZEDONT- (Day 3, 52.2 + 8.7 vs. 33.0 + 6.8 kU/I, p = 0.0301, Day 7, 42.7
+7.2vs. 26.7 + 4.6 kU/I, p = 0.0259),

W E £ B (40 47 [E]) D14 - 20 43 [ CERES V7= MEWRR @ amylase {514 % Fig. 4.4 129,
PRAR ZEAATICEIY, 3 KON 7 H R OEHE BRI 1T HMERR amylase 16 PEFIZA B2 21k
LD BT (Day 3, 26.3 2.5 vs. 40.4 + 8.6 kU/I, p = 0.0629, Day 7, 27.9 + 3.4 vs.
28.0 £ 4.3 kU/I, p=0.9708), — 5T, 1 X5 B EOEIEHIMIZIVTIE, MER amylase %
PAEDH B/ TR D 5T (Day 1, 26.7 + 2.1 vs. 46.5 + 4.5 kU/I, p <0.001, Day 5, 31.4
+2.0vs. 48.8 + 2.1 kU/I, p < 0.001),

4-4)  EBE

AREEIZFVNT, HERH corticosterone i EAHEHEIS, [Al— A~ ADWER L Z A YL
LT IR D O3 B 72 IR B O EAT o 7o, MRS ORER, FRAN ZAATIL 4 DD
~ACOEIE WM (Day 1, Day 3, Day 5 & 8 Day 7) (23 C, MEfE ' corticosterone i 44
B EH-SH T (Fig. 4.1), — 5T, MEFH corticosterone Ji2 £ D _F A2 31T HFEFHFRYZRAR
L, 7 A A OEHE IR OIF) 232 OO [BIE IR & L L TR A EKHETHY (p < 0.001
vs p <0.05), 25 1 FROIEFR (TE) 204 HESLITIEH IRV EE R 6N D, £z, ThEh
DI RARN ZE I HT THDHN—AT A OMEREH corticosterone & L IZxf 3D AN 2 E

W OPREOEIE (FEXHE) TERL-%4, 1, 3 X O'5 HMoRIEHREICS W THER |
FAREIRSIRINSTZDITH LT, 7 H B OEHE R IE N —AT A L Hi L O
corticosterone J& £ DA E 72 EH-FAR LT (Fig. 4.2), REE FIZBIT D~ AMER OBEUT
B T, WEERERI DT80 DRI EE L7225 [6,19], LINLZRND, Ml T IZHBIT5~Y
AMER DERIUZLE, BREEZE DB DB ARN ZNE 25| SR v Rt 5 [2,7]. dr<m bk
L L CHOWGILTE T diethyl ether 1351 kDB, F- 28R ITMEF LIRAG T HEMBR
PEAEUH72E OELHDG, BITERRERIEE L COM A HELESI TR0 A [3,11], diethyl
ether JiRIFLI T 7> hD AL corticosterone R % E A S 52 L3 S TEY [12,55],
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B2 DH DR ERITKT L TARN AERVFLZEETREL TD, Ty MIIIT AR AE L HE]

D RARN ZAMITED CRH B s T DB SUS A HE L TS T, 7 AMREORIE
AR ABAFITEIY, MAET corticosterone #i /i M MR FERZNIZ 1T CRH O~T 1% RNA
EANHEH AR A AR ERIERL ~UICET ERTEZEIREN TN [28], -7 h

(ZFUT, nicotine e GICIDEMEA L AARTIZLY, LA L7-IMLiE T+ corticosterone 2 A1,
7 A OWIEEIZ LY, AREEAKE G- RERIEDL N UCETR T T 22803 MESI T
% [45], #IRARL AEff B EARIPYARL AT DH— 5T, nicotine ¢ 5-1% HPA #ilZIRI5/LX

HTMSET ACTH IREZ EFR-SEHLVDME [31] 725, FREEEFIARI L FHIAR 2 THD
EEABND, LIEIR>TINDLDHENS, FIRH) K OLFRIAR A0 DEIEIZIE 7 H [H
DEBRRUETHHIENRBIND, DL EOZEND, Fl— RO~ 2% VAR 25

BRICHW T, e THIBRAN AR AT TH DN — AT A L OWERER IO AT H AR
AR LD B2 AN AR EFFHZENATRETH DS, MEREREE H 19 & LT FREED >
SOEIEHIFENZIE, 7 HHOMBAEELNZEATRIERS T,

SHIIARFE T, FHIARN ADSA A~ —H—"ThDHMER amylase 23, & {KFJAR AT
HOWRAN ZAAFFRBRICB VT, AN A~ —h—LL THBTHIOERFTT DL,
WERR amylase - FEAT I MERER A B B9 & LT BRI O ORI I O E 21T 72, FHR AR
ZE R BR O R, 40 43 T OMERER L O FITH- 20 43 i) TEREXS NI MERR D amylase 1& MEAH
1%, 1 005 A OEIEHMRICISNT, BRAN ZAAFICEDA Hie LREZRES, 3 LT
A OEEHIMIZBS O UIA BEISIEMEED EH LU (Fig. 4.3), K3, Y0777 a
(2B % amylase fEPEEIT, 1 OV 5 HHOEHEHIFIZIHSWTHEITKTL, 3 XU 7 HH
2B W TR AR ZA MR O amylase {ETEIZA B2 LITRROHLen - T7= (Fig. 4.4),
W amylase |G AR ADSA A~ — T — L THLATEY, E0bITEMIBWTEL
DWFFERT IV TUND [36], MERE amylase D73 AT SAM #iliZ2 /L CiToiu TRy, HE
1% amylase D53 WAL R B BEZ )543 WS35 noradrenaline (210 LiEd 5 [61], 7=, FAIR A
2B X MAE S noradrenaline 2% EASEHZEMHEIILTEY [4], EHIC Matsuura
HIXT v M T, I RAN AA R LD AN RS %, MER amylase 154 FRAE I ZFEAT 7
BIENTRETHHZELMBEL TS [30], AREECIIT B~ A% IV V= ARL REBRTIE, I
RERIET-D 7T 72 THEBLIT-MER O amylase [EMEIZ, R—AT A LU T ER
(T EAEA RO DTz, ZORERITLL EOHREND, KED <D A% VT AR R 3BT
BWTH, FIHRAR ZGfMM H noradrenaline 2 £ % A SEAHZEIZLVHERR amylase 47
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WHTCHEL, #E R EL TR amylase IEPEA EF- Uiz EHEELSILD, EMCB W LBt ES S
AR ZARFIZED R H-U7-MERR amylase 1EPEIE, AR AR D 10 3% IZIFAR 2 A A |l
DOWERR amylase IFTEEERIZEDOL ~/ZE T T L [37,46], E7-1M4EH noradrenaline %5t
[FAROHERS & 7R T2 LM S TS [46], SHIZTYMIEBWT, b7 O sRARN A £ fif
4EH0 noradrenaline £ B4 FA-SH 203, ARNCZARFD 30 512121, FEARLAARTTY
RO IMAE IR E LRISEDL U ZE TR FL TS [4], INA T, MER amylase 23 s H 21X
BB BE S5 WE N5 noradrenaline O A/LE A OIS, AZRARFRA S O MR IR-~D
EEARRIER DY, RV EAERALHERL ChT a7 LA E R IR I RN EAA
HILTWD [61], REIZIIT DT ARE WA ZAFERRTIL, MERR UL 0777 a
THROLIVIZMERR D amylase {EMEEAME T UMK MEMAZ R LT, ZORERIT, RAN- 24
TSIV FRSTTHEL TN AZEAFREDTEEN S, F)R AR 2D DN LD, REh &L THEAR
L AR OIGENIRAE L [F) % UL TN LTI T 452 & THER A~ DO R E- 2N R 5L &
HIZ, BIEBEE B WE5 noradrenaline 23840 LT, 1L noradrenaline i 23K T L7
IO THLEHELRSND, UL EDOZLD, =T A& VTR ARN ZA AT BRI BN T, &l
B EARAE K QS ARL ZAD A T~ —F1— E L THILAL TV DIERR amylase 16 1% FEAZ
[CAN AR E 2T 22N ATRE THHTE, IHIT, MERR amylase 1 M2 FEIEE L CTH R A
R 2RI DRl § 5729121, AR 2R fith 20 43 [ OEER Y 7" /L D38 LT
WHZENRMES I, £, MEHR amylase G TEAFRIRICA R ZAERZITOGE BV T,
MER R A H B E LTI DO RIEITIE, 7 B OBRIEHIMAZELNWZ LD RBS I,

4-(5) /INE

ARETIE, [ —ERO~T 2% VAR RFEBRIZ I DMER ERIUE B B & LT IS
O G)72RIE I &, H AN 2 A TRRTH OMER ' corticosterone i B K ONHEL amylase
IEMEAFRAEL L TREIL, BL R DR ima 1572,

1) MR ER B A B A& LIRS0 EIE 1L, 7 H O RIE I N L LN ENVRIRX
N7,

2) WL amylase {5 1E2 W72 R A N ZARHIRT D OGO FHmIZIE, AR AE faff
Sy OMER Y 7 L3 L CWAZEDRIBS I,
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Fig. 4.1

|:| Intact a Restraint
20 -
%k %k sk

*

15+

10 -

NN

Salivary corticosterone levels (ng/ml)

NG

NN —

Day 1 Day 3 Day 5 Day 7

A — RO BLRVENE ICR ~ D 2% FIWZ AR A FEBRIZ IS 1T DR B A H L LT
VR 00 3 B 72 (A1 15 B O FR 5, HE#E 0 corticosterone & fEAFREE L LTz, #HRA
N ABTHT (Intact) (2381 DHER B ) D, 1, 3, 5 LTV 7 HEDMME (LZEi
Day 1, Day 3, Day 5 & Uf Day 7) Z &V /212, [EEZEEIZID 60 43RO HRAR
L 2B EATV, FFEMER 2 ER B L 7= (Restraint), HH#EOREIIH AR A AR
THHN—ATA %, RIROBITI AN ZA M2 RS, LA E ORI, 10
25 11 EEROMENE ICR <A 7205 10 PEhBikD, EILFEIME + FEHERRZE TR,
HERTHLERIL Student’s paired t-test #1757 (* p < 0.05, *** p < 0.001)
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NNWH
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Normalized salivary corticosterone levels

(o8

Day 1 Day Day 5 Day 7

Fig. 4.2 [ —fEIRD R EAMENE ICR ~ 7 A% AN ASEBRIC 1T DR B LA B S L7
BRI D O B2 [RIE BRI O], Fig. 4.1 12351 DI AR A4 fif 4 O HEHE H
corticosterone i &£ 4 1V AL D [BIE HIfH] O AL ZE TR THHN—AT A2
ST HEIG (FHRHME) TEL-, #H AR 2 A RRT (Intact) (2381 DMERER D, 1,
3, 5 X7 HEORIMRAZE X (2424 Day 1, Day 3, Day 5 }2 U8 Day 7), [&H &%
B8 D 60 77 IO H AN A 0f O 1 B FEMER 2 B UL 7= (Restraint), H k&
BRITIEARL A2, REROBRITHRA N RAMBEAZ R T, £ ZNORET, 1005
11 BEROHELE ICR ~ T A 7 7235 10 PEABRLD, BTV + FEUERRAE TR T,
FHALEE X Student’s paired t-test Z1T>7= (* p < 0.05), F£7=, NS IZ not significant 7
B
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Fig. 4.3

Salivary amylase activity (kU/1)
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17 7Rl

[Fl— i (A D R EABENE ICR ~ 7 2% I AL ZAEBRIZ 61T DI R B H #y &
L7z R DO E BN 72 [RIE B O, MEHR amylase fEPEZFRIREL, 7T 7 (3 HE
HRERI (40 53 [H) ORI 20 43 IO MERK amylase 1A 2R T, $1 AR 2B faf ]
(Intact) (2351 AMEWRER IS, 1, 3, 5 N7 HFORIREZEE (£ Day 1,
Day 3, Day 5 & (" Day 7), [EEZEEZLD 60 73O ETAN A A M O% I E
W2 ER B L 7= (Restraint), Fk& DOREITFEAR AR R, BHROBEITH AR A
BRREZ R T, TIENOREL, 10255 11 EEOKEM: ICR <2 7 535 10 Pih»
DD, EITEE + BEHERRE TR, #UETHLERIT Student’s paired t-test 217 -
7= (* p<0.05), F£7=, NS i not significant 27~ 7,
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Fig. 4.4

Salivary amylase activity (kU/1)
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Day 3, Day 5 & (" Day 7), [EEZEEZLD 60 73O ETAN A A M O% I E
M2 ER B L 7= (Restraint), FHk& DOREITIFEAR AR R, BHROBEIIH F AR A
BRREZ R T, TIENOREL, 10255 11 EEOKEM: ICR <2 7 535 10 Pih»
DD, EITEE + BEHERRE TR, #UETHLERIT Student’s paired t-test 217 -
7= (*** p < 0.001), F£7=, NS (& not significant 2/~
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FHE L
AGw UL, BRI & U TR O BRITR BRIV D7 R ICE H L, =T A2 DR AN
AR T DISE AR 959 2T, MERH corticosterone Ji &} ONMENR 77— ETE M
INAR A5 —T1— L TR TN EMRFIL, SHIZFA— ik~ T 2% Ve AR 2R iR %
1199 Z2°C, MEMRERHLA H I E LT R DR IR A2 BREH L 7= 41D TO®E Th D,
H 2 BT, £7°, ANVRIRE DOFEIEL725 corticosterone %z~ ADMERR H 7 /L 75
R IZ TSN DT L7 EIAIZKOBR I CE D%, WERY 7 /L OB RER & ORI
[ENNERBR AT HERR L 72, ELRRMERRER S QNN BN GRBR DS 5, USINL 72 MERR & (ul/well)
K O corticosterone O EE (ng/ml) DN BV IEDAHEIASZED B (5 2 Z Fig.
2.1), U FH PN E DA R A2 (55 2 B Table 2.1), 2RO DFE RS, HER Y
> 7N NIz EIAIZE S corticosterone Il E 123U T RAF I BARER RO LI, 7 ME
WRIZE ENDRARAE ST, HER O corticosterone % EIA IZXVFR I TEAHTEMN
BHGE72 5T,

WRNT, EED DRSNS VaanFasRoOmR), HEfERL WD LazLF
AARTHLHIEETER T DO, ENIBITLEERT NV azaLTFafR Ty, (F>mE T
B EESZRWINRPED cortisol 2~ A 5L, cortisol £ 5-23 4% H K ONEERR H cortisol
TREE\Z G- 2 DR B A B LTz, ~ 7 A~ cortisol £ 5-O#E R, 14 & OWERL 112 cortisol
RISV — 7T, VI 512 OWERR R cortisol 13RS #7772 (B 2 & Fig. 2.2),
LU EDOFERMNG, cortisol % 51412~ AMER A HAR HE 4072 cortisol O HRIZAMNA D 7771
AL FAALRTHY, cortisol 73 ML HP2>HWEERR P Zeifs L CHERE -~ SR AT LT AT REME D R
iz, Fiz, MEHEH 7 N aa L FafRBE TR0 vanFa/RBEZ KL TN
ZEDIREES VT,

fe<HE 3T TIE, £, MERER U@ Y172 IR A R I 572012, =FRIR G IMREE L Y
pentobarbital D 52727 2 FEFED RSN~ 7 ZADMEHR 73 WM G- 2 5 5 B A WRFT UTe . RRIFE ]

F3 U DR 53 Vs B K ONEWR 1 corticosterone i FEA ELER U7/ 2R, IRIFR ]I 70 221138
DO Te (5 3 F Fig. 3.1A, C), — HMERR 4 N~ EIR BT, =FEIRA PRI
HP GHEDS pentobarbital ¢ 5-#E & L THEIERY MEA R ULIZDIZX L T, MERH 278

B E CHIIE L7z corticosterone i T, MAEDOMICH B2 ZITFBO LR D -T2 (5 3
# Fig. 3.1B, D), Pentobarbital |ZEh# 8 12BN TIAL — AW SN TE TR T
B8, SR ERICZ LW S BN, pentobarbital o AR FIZBEREES TR [11],
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—7J7, medetomidine, midazolam & (" butorphanol ¢ 3 FEXE D R - S8 2 CHERk S D =
TRV A FRIHE [26] 1238\ T, butorphanol 238 3K THY [17], medetomidine D7 2= =
ANTH% atipamezole [ LJEE B O TEEZ 5 | S ZTEH 235 [11,32,51]), LA EDZ
LD, —FRIE S MR X EM IR A2 6h, pentobarbital |2 A REREE L CHE

BRI CD, ARSI T, BEREEE B E LT85 6 O RRERIEE U C =R A B EE

pentobarbital LD K & 72251 TFRD HIVRNZ EDD, MR OEEEU 1T = FRIR & BRERE A3 5
LTNHZEDTRIESNIZ,

RNVTHIRIAN ATH LR AN AA LD MAEH corticosterone i & D25k %, J#k
BT CERERS M2 MR T oD corticosterone i 5 723 SR L TS 2 HERR 95728012, FIBRATR
L 2B faf BTtk O I & OMERL ' corticosterone J FE % F#g L 7=, FIHCARL 2 & ff sl BR Ok
B, FFAR ZA ML M EH K OWER H corticosterone XA EIZ EHL7- (B 3%
Fig. 3.2), ZOfE I, <~ AMER B corticosterone i B A3 H) s AL R A fiFIZ L5 i S
corticosterone & B D ZE A& KL TWHZ LA/ RIEL TUVD,

SHIZ, AEFIIARL ZDOH EL T, FLOSAHIEL TH AV GIL TS cyclophosphamide % 5-
PN ADWER 57 WA G- 2 D5 B % et LT #s 5, cyclophosphamide $5¢ 5-F & OV BRI
KB GREORNMERR /3 W B DO H B2 22 LR LI -7z (55 3 E Fig. 3.3A), £/
cyclophosphamide #¢5-1%, MEK H1 427 B EE o OMEHE 1 corticosterone i £ % - H-SH
LMD DL DD, AR GREL IR L TRE A BRZITRO b -T7 (5 3
# Fig. 3.3B, C), EMZEWT, cyclophosphamide |21 A L5251 2 MR Sy Wb B a8 S8 %
Z L [21,22], 7> MZEWT cyclophosphamide (50 mg/kg ip) #-5-0> 3 B 1% (2 i 4
corticosterone JE £ EH-FHZEMIESIL TS [63], LLARDD, ABFFEIZIWT,
cyclophosphamide (50 mg/kg ip) D 5-1%, ~ 7 ADMERK 73 Wh M OMERR H corticosterone i
(VTR A RAE ST TeZed b, i B CONREE IR R R R D IE R S5 D
cyclophosphamide % 5-5:{4- 1225\ T, SHRAMRNNIETHDHEE 2 HILD,

HARVTE 4 B CIE, MERELI DT80 D IRIEE DB DR AR AN E 25 | E L2 AT REMEAS
HHTEND [2,7], VAT DMERELIA B S LT RIS AR R FE BRI 8% RAE ST
P57 I I 4, Ml T corticosterone i FE & UM amylase T& M2 FRIE L L CTAR
L AA TR CHUR L 72, MR corticosterone & & FREZ ICHRFT AT 7245 R, 4 DD
FT_RTORIEHRE (Day 1, Day 3, Day 5 & O} Day 7) (235 C, #HAR A A 7 1 XMER
corticosterone Ji= 4 A B EHR-SWT- (56 4 = Fig. 4.1), ©D— 5T, HEHFHIZRABAT, 7
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H I D [EIE B DI1Z5 3% Do [E11E I [ 4 Hhik U Ca v Bk EZ R L Qe F7, £
NENORIE I T DR corticosterone L2 DUV T, FIHARN ZAARRTTHLHN
—ATADIREE 1 ELTZEEDOHXHE THIRAN AARREOREZRKL, X—ATA D
LR LT=35E, 1, 3 X U5 A MO EIEHIMIZ W TH ER LA RERSh o 12Dk
LG, 7 HHDOEHEHIIEAN—RT A L L CHERR ' corticosterone J2 EDF E 7 EA-#
ZasLTz (565 4 3 Fig. 4.2), H</BRREEE L THOWSITET diethyl ether X, 7~ oo I
H corticosterone YR % | H-SWHTEN WA ST [12,55], FIZ OB DD AERITHIL
TAARLZRVIGDHZLARIRL TV, 2Ty MIBWT, 7 A MIRO S AR AB i RF O
AR 2= —H— (CRH ~7 128 RNA) LU, HEIAR ZA L[S DL ~LIZE T
FHFBHIE[28], FALFHIAR REE 2 511D nicotine D K AE 5128 B U= 1imiE
corticosterone Ji E 1%, 7 H R OWFIZ IV AR KK 5T FEFFEOL~WIZE TR T
LTENHE SN TND [45], ZNHDHFTEMED DY, ARBFIEDORE RITFF SN D,

SHIZHERR amylase TG PEA TR IR AAT o 72 /E 5L, 40 73 O BERELE DRI 20 47 [T
BEESU7MER O amylase TEPEAEIE, 1 &85 A MORIEHIFIZIWT, FHAR 2 E ff
(CEDAER ERARST, 3 N7 HHOBIEHIRICS W CIA BICTEMEE, EA- L
(56 4 £ Fig. 4.3), X2, ;D777 2 281F% amylase IHPEAEIE, 1 % OV5 HRE DR
EHIMIZBWTAEEIZIKTL, 3 X007 HBIZEB W T ERARN ZA i 0O amylase 15
(ZA BRI O LI o7 (5 4 % Fig. 4.4), MEHR amylase (ZRGHIIAR AD /S A A
==L THBNTWDA, Ty MIBWT, MERK amylase M2 FRAZ I S (A A R AT
DHOWRAN ZAAFFITL DA AEE ARl TEH 2L M E SN TS [30],

VI EDFERINGE 4 BT, v~V 2Z W RAR ZAMBRIZ IV T, FIY AR
VADINA A< —T1—E L THLI T AMER amylase {EMEZFEAZIC AR AN E 251l 452
EMA[RE CTHDHTENVRSI, MER amylase {EMEZFEEEE L CARV AN E Z RN 9572121,
AR A i D RN BEFE DO MR Y 7 V3 L TV D ZEDRIBE T, SHIZ, MERELHUA
H B E LT R B0 [AIE 121X, METE Y corticosterone Y& FE Y I3 METL amylase 1& M2+
AR AFERZATOSE, 7T BROEHEMIR N Z EL W EPRRENT,

A BENE B OWE R ATREZR IR RO 7 E LT, 348, IR K QMR 23281
b, BAEEMW) CTHDH IR (Larus crassirostris) & ONEREIY) THHE/LE v (Cavia por-
cellus) DFEAFEE AT, FFEH O N azLFasRREZEL CWOLHRENFETH
[48,49], #ELREUIR S THY, I L ORREMITHL T, JVIEHREMNTHL—J7 T,
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FED ISP SN DX AL 7 DRI 7 L, B ERIZB N T, ERLEIZLS
OO FISEBZE T DEITIE, NG ThD, —F, FEMIZLV b aRIET HZENTE,
FHHEIICER I 22 M AT RE ThHOMER T 7 VORI FIL, #ELIRL C, SESFRFER
(IS ATRE T, B ERIZISW T, MO E UIARN RSB 2 5y AL TR T29%
T, [JEFIICHFITHLHEE 2 b, EMZEBITHAN ARFFETIL, MEHR cortisol [ZLW AR
RSB P DS N <AFEL TRY [15,24,52], MEK amylase (215 AR AT O S
HEZZLDOBIEDFIET D [36], LNL7RND, 1T -tifazE AW T, Ty MW T
BREEEA R R 2L AMERE H corticosterone & DR b E WL LT 1 MBHHDIHT [5], ¥V A
I[ZFUNTHERR 1 corticosterone 2 EIZ DWW TE AL TWAMEIIFIELR, —J7, HERR
amylase {22\ Th, 7 MIBUWTHETR amylase &M &I I AR ZAFEBRZ1T > COHIRE
(TAFAET D28 [1,30], ~DAZ W2 I IAFAEL TR, ARG S0, <7 AR T
H1 corticosterone i K OVER amylase EPEDS, $ERAN A G faf skl (2 k32 SUG D /A2
~ ==L TCHR ChHODERFTLIZlE THY, RIFSEORRIY, ~ 7 RMER Y7 V%
WA ZBEMHEICE BT 2B D EE R HD,

Russell & O Burch 13, 1959 £F (2804 FE8R e VBRIV I Z B 1T DABAED EEAFL R TH D
3Rs (Reduction, Refinement & U" Replacement) Z#£"8 L 7= [47]. f# %D HIIE; (Reduction)
X, K0P WE) CRIZERERE BSOS TR EN EH 3528720 o84 K1
W ETHZLTRRBOEFERMEONHZE, F-EBROVSE (Refinement) 1Z, BT~
W —A 7 D] b O ORI HERR O 72D O U 72 SEERALE M TN D T L L E R
S5 [38,47], SH12, REREOF]H (Replacement) 1X, m&EEa LWL THY, F
HEBN DRI E SR, EY T Ea—F T 00T LD X5 BN AL SRS AT
LTpE DA W)E I DHE B B (absolute replacement), =458 ORIOVITRHTFE A/
(RN OBV A W DFE TR E R (relative replacement) 72385 [38,47],

ABNEMEE 2R E S DT DY T IVERDIZOIS, ~TAPLERIMEATOY 6, Widd X
(T ONEZERNCZ D TTED— K THLN, FFALRALMIBNTITADREIEL 72T 87
5, [H— i~ AT DO DB LD SR ORISR AL A BT 22 LI R EE T
By, REBREATOI DTS OB NSV FE L7322, — I MERER IR & Heik L TR oD
DIROERM TIETHY, ~T AT 20BN 2, [6— iR~ 2% FIV T
LERM ZATH ZEDN AT REL /0D, MR &L CHERR Y2 7 /L O I, RRBRICAE HI 28k z
Mz HZEEIRD, 3Rs DHHD Reduction IZH T HEE 2 DD,
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WEHE > T T~ T AW TR iR 2 R 2ATHO L2 RIS 75— T, =v
ANSHERZ RIS HT20120%, BEE T ClE~ Y ZANMEE AW 457290, <7 A HEE i
TN DD [6,19], AWFFENZ IS THERER HIUAAT O 72D I T L TOD RIS, AR
H &3 TV %, medetomidine, midazolam A OF butorphanol @ 3 F%E D kLR « S50 FK 0 5 ik
% = FEIRA R [26] TV, medetomidine D7 2T =AM TH5 atipamezole Z #5925
ZEIZEY, ~UARECNTRE DR EE T 572 [11,32,51], MEE Y7 L ORI UEEAS
ERHITT D, ZHEIRE RS2 57 TH D butorphanol (3 FEFRFEME SR FE THY
[17], s EAIZZ LU pentobarbital &1X 720 [11], R EEHEZITIZENAIEETH S, LT-
R C, HREE TIZB T DR EODINEER I, 3Rs DHH D Refinement IZH B kT 545
2 H5,

ARBFIEDFEHEL T, =T AMER Y7 /L% AW T, WER T corticosterone % EIA |20
T 22 EMNFEETHY, L THERL T corticosterone I 1L if % 1 corticosterone i £
T RS DT EDRIBENT, Eo, FEHINARN ZADSAF~— B — L L THID VD IERR
amylase 541X, FIRIAR A THLMRARN ZAM D%, FVERICBWT L3528
DIRENTz, ZIHDZEND, MER H corticosterone M OVMER amylase TG TEIL, ~T A IZEIT
DY ARAN AT T DR EEO DI ASA v — D1 — L THI THLZ NI S D, S
5IZ, BRI T O~ 2B ERELES U7 MR HH O corticosterone 2 K OV amylase 154 &
FREL TR AN ZA RIS LD BUS 2 7T 9~ 2728012, MERR R LA B ) & LT R~ 5 0D i
GI2RmE IR, 7 AR EELWEEZBND,

NNZ CTAMFFED B Rl 3/ N EBREI 3\ T, B I8 M OEBRENM I B 1T DAk D
FHEARBETHD 3Rs DHH D Reduction DA725T, FREE FIZI1T D12 TR /D720 R L
L7 HZEN D Refinement DEELEICH EH KT HEE 2 LD,
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A L EBEERZDIZHTD, KIFFROT XUl CTRET W2 EL, H
AKREREAME TR T: ERENW FHE O REILFEEZ, FESHEEERRIT LIS L
F7. MFREBIO L5, SESFRIEB O ZTHIT 7228 T, M EE IR 3FH %
AEFRICBTTIENTEEL, RYIZHINREI TS NELT,

KL OFEMRICIBWTIES RIS LTHREL MV E Lz, AARBREA MBI K
o BRI D BRI R P BN [ B OB B R, SO AR R B R TR B)
WA PEAL SRR O K MRE 2 2%, B AR 2= O A RAUEEdRIC, EELPL B
FET.

FIRDBFFERTICAETR DT, A ETEN TP REEATZERT AR R oo
FRESATE £ D T BORTESWEL T ERB A B 3 D80 %, AFEIERE 2 4T3 59 2 Th—
BhlrehElLie,

IHIZ, cortisol #-5-12 85 i Fh K ONEERR 1 cortisol i FE ~D B2 Mt 77592 TR)
U TN ey 771, cyclophosphamide $¢ 5-12 8%~ 7 ADWEHR 53 Wb~ D 5B % et 359
ZTRAL TN AL, <~ AOMERHE B OWF e B2 L C<IZS 7o 2 Ad
Sk, KRS, @R R R OREEE KA LRI FAEED 4 F4D
BHRRICH REBEEITRV L,

%I, ZICEE SN T 2 &, BAEAEO T TR HEHT o7~ T
T5 %12, ST TEHREEH\ L ET,
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MR ONITE S, SESFRAEBEMWEZNE T 7V EL T—RAIZIAS NG
TS, LLRDSD, MAESITIMIEZ G570 DR MLE DH DA, ERRZ O OBt
L CARARERVIFHZ 00, BRIMITE RO @M L THDLE S 2D, ~ U ANDiEGE
BRMZATO%6, 7 =T iR & R FHIRE V0D ZEDRHERINTERY, 7= FRRCHE
BRI B 5% (K E 40 g D~ ATHI 0.14 ml), JBEAR2SIX 0.1-0.15 ml DIk & 1552
ENTEDLD, ZOBRDMIREHNTT v AR TYWEERT T 5ZLTRETHD, 20897
FH2, RMAERIT 25 EEL T, WEE UL ORI E 2 28 3 — I VWb
THY, ZNLOFEERWSE, 2 Cl i 1 ml, METIEemoY-30&THS 0.5
MR DV T A BHT LI TD, LLAAD, ZOH 7 LB ASEESRHATE (enzyme
immunoassay, EIA) Z W THEEOMEEZRE T LD+ 27 EThDH— 77T, FRRALEIZ
FDAMEND R EARRFNZBILE T DD, K HA LKA N CTEMW RIS T DR R, &
LDV YANKELI2 D, ZOMBIZMA T, R—EERO~T 2% AT, ALERTE DK,
BID A LIRA L NBIEET DI LT ARRETHD,

VT4, A ST MIE ORI, EHTEEWE 2 H T 572D ORBEMORNF T e
L CHERANE B S TUWD, EMTBWT, ZbazLF (R M ONER amylase DTEPEAN AR
AWEDINAF =T — L THIBILTNDR, U AXIET Y D L5 7/ NI D FERENIZ I
T, ARV AD A A~ — A — L LU CHERL 1 corticosterone XX amylase 152 FFL TVD
WETIZLAEFIELIR, £TTABIFETIE, AP AGE 2R3 2780 (2R T o
corticosterone M K O amylase {5441 E L 7=,

ARBFIEIE, =DV AICBIT DA AIRE Z il 59 A THER T corticosterone 23 £ L L T
A RTREDN R 222 DN T 501, 1. vV ADHER 11725 corticosterone 23 HEN 52 L,
Z LU THMRPED cortisol 2% 5- 352 812KY, MHNBIER T ~E7 L azmLFalsRPBAT
FTOELEMER LT (5 2 ), IRWT, 2. BARDFSED RIS ~ 7 ZADMER 53 5- 2 D5
B P RAR ZAfIZ LA M & OWERE 1 corticosterone i B ~D 88 LR L, X512,
{LEEHIARL ZADFI LT, HLs A KIDSMER 53 WA - % D58 A LT (58 3 &), f4lT, 3.
= A F N THERRER BV B A9 & LT BRI 5 0 B 72 [A1 18 1 2 A R A B R RiT% O MER
H1 corticosterone i & UY amylase {42 FEEE L L TRETLTE (55 4 &),

48



1. <URDERY TR VaalFalRoRlE (5§ 2 E)

ARFETIE, MER H O corticosterone 73 EIA IZXWiRHEHZ L, Z LT cortisol % 2.0
mg/kg OFEH-HETIEIEN (ip) ITE S-Sz~ T R8N T, ZvazLFaf Ry Hns
WER T~ EBAT T DL MERB LT, BATZHERR 95720 1C# G-S 7z cortisol X FITEMNIES
WTARSH, FomE TIEE RSN VvaaLFafRThd, £z, MR,
pilocarpine hydrochloride (0.5 mg/kg ip) (2L TIEMES IV, 3DV MERR K DN ES 7 v
1%, EIAZXS cortisol DIEDTZDIZ AV BRI,

WL corticosterone I3 EIA ICXV R IS, £ LT cortisol 5D 2R, <0 2D [ #E
OMER HPIZ cortisol A L7z, D — 75T, Wiz 5-3io~D ADHER7) 513 cortisol
SN2 7273, IE IR & IR L ~ULC cortisol 2MFEFEL TV o, AAFZED
EIA Ti, corticosterone & MDA E DS 2%% 7~ 34t cortisol Hrifa-fli L7z, IiEa# 5L
Tt BREEIZ 38 VT cortisol 23 S AL 7= B, $t cortisol HUARD AR 2R IGIZLAH D
LRI ND,

AHFEDORERIE, EIA Z W CHERR H corticosterone DR N FIRE T HZ LA HIDNIL
720 Fio, ¥V AMERIZBWTRIES I cortisol 1%, SMRMEDZ vz FafRlEKTHY,
cortisol 3 ifiL H 72> HMER 2% 1 U CHEEHR HPHZREA T LT FTREME D VRIS AT, 2B DFER,
MR D7 vam )V Faf R O 7 v amuFafROREE L TODEL O kG
7o

2. WERRYL TNV W=D ZAORI BRI D72 D BREE R AN ZDRM4RET (BB
3E)

RETITET, Bps 2 FE ORI (ZFEIRA BRI K O pentobarbital) 23 53 WA
.25\ COWTHET LTz, T8, EBREMMI LA H WS TUNS pentobarbital (213>
LIMEERELC, SR A BRI IE B SN0, IR A MEE 1T, medetomidine hy-
drochloride, midazolam }z O butorphanol tartrate CTHE LS TR, ARIFFETIE, ThE
0.3, 6.0, 7.5 mg/kg ip T#5-&i7-, —J7, pentobarbital sodium i 40 mg/kg ip TH5-Shi=,
RNT, v AMRERZ AV 60 3 M OFRAN R AR O, =FRIEGFRFE T 33 HE R
W T IHE K OWERR H1 0D corticosterone i A LLE L 72, SHIZ, FIRAAIEL TH WS
LTV % cyclophosphamide (50 mg/kg ip) 73~ A MR 43 K OMEE(E 41 corticosterone i i
(CEA DB R LT,
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—FEIE A FRIEEE K OF pentobarbital BREFHE D213, MERL 1 corticosterone i & K& ONHER
BICHBERZITRRD LIV -T2, =R A R OMERR th 2 R B IR
pentobarbital FREIEE LI L C, A B IR MEZ /R Uz, BRI T M OMERREE T 12T, FEA
MAREE LT, 60 23 M OFI R AR ZAAFRED MAE corticosterone i FE 1A EIZ R
flZ R U7z, FsRAR ZE R REOMER H corticosterone i £/, FEAN AREL LG L TH
BICEWEZRUZ, — 75, SLAAIR G- R CIE, AR GREL LT,
cyclophosphamide #¢-5-FE DML corticosterone & 13 A &7 EFZRER T, BT, ME
Ry Wb S OVMEJR FR 42 o xR PEIC 38N T, ok EHE &% O eyclophosphamide #2 G-FE DT
A EREITHOLNIRD T,

=R A RIS DURMEAEL, SR AIS & ENDZE00, BRI D MmELH Db,
pentobarbital |22 FREEE L THELEX U TNDDS, ARBFZEDRE oD, MEREREE B e
725 A OMEEERE LT, ZFEAFEKL pentobarbital |2 KX 727512 W & RERRS AL, W
ROBBUZIT = FRIR G KBRS L QDI EZ R LT, Fiz, AR ZAFEERORE Fon
5, VT AIZEBWT, MEH corticosterone J Y, P H AN AAFFIZ LD MAEH
corticosterone & £ DAL KL TOAD I ENRIBE T, SHICARIFFRIZEWT,
cyclophosphamide (50 mg/kg ip) D% 5-1%, ~ 7 ADMETL 4546 M ONER 1 corticosterone ji

(A KT ST 7228785, cyclophosphamide D#e 5 S I2DUWN T, SB7RAM R
EHThoHEEZZ DI,

3. EERERENE B LU BRBR O O IE/ BIE B R O/RE (5§ 4 E)

ARETIL, ANCAARTHIE T, A~ AT DR SR IR E B )& LT R O 16
BI72 g WM AR L 72, AMFZECIL, RO EHE I OMRGT AT 7212, AR A4
WA IZ 570D 4 SORIEHIM (1, 3, 5 X OV7 A M) 258 & Uiz, MEREREURERIE, 20 432
LD 25077 ar (0-20 LY 20-40 min) (Z53F BTz, $7z, MERL H corticosterone 2
% EIA 2D, amylase {ETEIZN T A7 IAN — 2R LT RIR L 2o i & I KO Il E S Tz,

PIRAR ZE 71T 4 SO EIE I XTI\ T, MEE T corticosterone Ji2 4 A & 12
EHSE, —J7T, WEHRT corticosterone i D _EFIZIS T HAEFH AT, 7 A E O]
BRI OIFH N, ZOfoEIE I E R L CEW A EKETH -7 (p <0.001 vs p < 0.05),
SHIZ, AR ZAMIZEY, Fii: 20 7338175 amylase {&EMEI, 3 LTV T7 HHDIEIE
HRCBWTHER EADREOLI, 1 KT 5 HREIZBWTHER EAIEERO btz
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KXHZ, %0777 2128175 amylase i1 P4E1E, 1 X OV5 HBEIZHRBWTH ER FRENGR
DB, 3 XNT A MICIBWTH R AR ZA M % O amylase iEPEIZZITFRD iR -
7o

AIFFEOFEFNL, [ —BEIRO~T7 2% W2 AR A BRI 1T D MER BRI A B & LT
R HOEEICIE, 7 HEOREEBENE ELNZEIREBS N, &512, amylase i& %
WTHI R AR 2RI 92 BSOS w2 728012, WEHE B ER OO W) O M- 7 L 705 i
L TCWDTHAIZEN RIS,

KIFZEDFE#REL T, =7 AMER Y7 L% T, MK o corticosterone % EIA (2
BT 5ZENFEETHY, ZLC, MERH corticosterone i FE I IAE 1 corticosterone i £ %
L TWDZERRIBE T2, ZAUT YT AIZEIT DH RHI AR A3 T 28 72 K= 3
DT —T1— MR SIND, IHIZ, R T O~ ZNHEIE L7 HER 0D
corticosterone J& £ & U8 amylase 5 L& FRAE L L T AR A A &2 5§~ 572012, FREED>
HOMHE Y EIEHRIE, LEBSAEELNESE X HD, X TARMFRORR R, SRR K&
O EBREMIZ 1T DAL AR S TH D 3Rs DN Reduction & OF Refinement (2 E k3
HEEZZBID,
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Summary

Plasma and serum samples are generally acceptable for detection of various physiologically
active substances, while drawing blood could be stress for human and animals. In case of collect-
ing repeated blood samples from mouse, using saphenous and lateral tail vein are recommended,
and these sites yield 5% of circulating blood volume from saphenous veins and 0.1-0.15 ml from
lateral tail vein, and the detection of the substances by any assay in this amount of blood sample
is limited. Blood sampling by decapitation or cardiac puncture is employed as collection to
whole blood, and it obtained approximately 1 ml of whole blood and modestly 0.5 ml of plasma.
This volume is enough to measure multiple substances by an immunoassay, and in this case, a
large number of mice are needed as a result of the sacrifice of animals at each time point of any
responses to experimental treatments. In addition to this problem, it is impossible to investigate
multiple time points, before and after responses to the treatment in the mouse of the same indi-

vidual.

Recently, saliva is recognized as low-invasive sample for detection of physiologically active
substances instead of plasma or serum. In this study for evaluation of stress response in the adult
male mouse, we measured salivary corticosterone levels and salivary amylase activity, because
glucocorticoids and salivary amylase have been known as biomarkers of stress response. How-
ever, in the small experimental animals such as mice and rats, few studies have been examined

evaluation of salivary corticosterone and salivary amylase activity as a stress biomarker.

In order to clarify the whether salivary corticosterone is available to evaluate stress response
in mice, 1. we confirmed that the corticosterone was detected in mouse saliva and that the gluco-
corticoid transferred from blood to saliva after administration of exogenous cortisol (chapter 2),
2. compared salivary secretion in mouse treated different anesthetic agents, and corticosterone
levels between plasma and saliva in response to restraint stress, and evaluated saliva secretion in
mouse treated with anticancer drug (chapter 3), and 3. examined adequate recovery periods from
anesthesia for saliva collection between pre-stress and post-stress and also examine salivary cor-

ticosterone and amylase activity in mice (chapter 4).
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1. Measurement of glucocorticoids levels using mouse saliva sample (chapter 2)

We confirmed that corticosterone in saliva was detected by enzyme immunoassay (EIA) and
that glucocorticoids transferred from blood to saliva in mice treated with 2.0 mg/kg via intraperi-
toneal (ip) injection of cortisol. Cortisol is the glucocorticoid produced principally in humans but
not in rodents. Saliva secretion was enhanced by pilocarpine hydrochloride (0.5 mg/kg ip). Ob-

tained saliva and plasma samples used for measurement of cortisol levels by EIA.

Salivary corticosterone was detected by EIA and the cortisol was detected in plasma and sali-
va in mice as a result of cortisol injection. Conversely, in the mice treated with vehicle, the corti-
sol was not detected in saliva but it existed at very low levels in plasma. In this study, anti-
cortisol showing 2% cross-reaction with corticosterone was used for EIA. The reason why corti-

sol detected in vehicle control group, might account for the cross-reactivity of anti-cortisol.

Results of this study revealed that the salivary corticosterone was detected by EIA, and the re-
sults indicate that the origin of cortisol detected in mouse saliva is considered as exogenous cor-
ticosteroid, and the cortisol could be transferred from blood to saliva via salivary glands. From
these results, we concluded that the glucocorticoids in saliva might reflect to the levels of its

blood circulation.

2. Investigation of anesthetic agent and stress conditions for evaluation of adrenal func-

tion using saliva sample of mouse (chapter 3)

We compared the effects of two different types of anesthetic agents (mixed anesthetic agents
and pentobarbital) on salivary secretion. Mixed anesthetic agents consisting of medetomidine,
midazolam and butorphanol are regarded as anesthetic agent instead of pentobarbital generally
used in animal experiments. In this study, the mixed anesthetic agents were composed of me-
detomidine hydrochloride (0.3 mg/kg ip), midazolam (6.0 mg/kg ip) and butorphanol tartrate
(7.5 mg/kg ip), and pentobarbital sodium was treated at a dosage of 40 mg/kg intraperitoneally

injection. We also compared corticosterone levels between plasma and saliva in response to re-
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straint stress with or without the mixed anesthesia. Mice were immobilized for 60 minutes by
restrainer. Furthermore, we examined effect of anticancer drug (cyclophosphamide, 50 mg/kg ip)

on salivary secretion and on salivary corticosterone levels.

Salivary corticosterone levels and volume of saliva were not significant differences between
the mixed anesthesia group and pentobarbital anesthesia group. However, salivary protein levels
in the mixed anesthesia group were significantly lower than the levels in the pentobarbital anes-
thesia group. The plasma corticosterone levels of restraint (60 min) group were significantly
higher than the levels of the non-stress control group with or without anesthesia. The salivary
corticosterone levels of restraint group were also significantly higher than the levels of the con-
trol group. Cyclophosphamide treated group did not show significant increase of salivary corti-
costerone levels compared to the vehicle control group. Moreover, volume of saliva secreted and
salivary protein levels were not shown significant differences between control and cyclophos-

phamide groups.

Results of this study indicate that the mixed anesthetic agents are recommended agent for sa-
liva sampling. The salivary corticosterone levels are significantly increased as a result of 60
minutes immobilization. The results suggest that salivary corticosterone levels reflect changes in
plasma corticosterone levels caused by restraint stress in the mouse. Moreover, cyclophospha-
mide (50 mg/kg ip) does not significantly affect salivary secretion and on salivary corticosterone

levels in mouse in the present study.

3. Investigation of the adequate recovery period from anesthesia for saliva collection

(chapter 4)

We evaluated the adequate recovery period from anesthesia for saliva collection between pre-
stress and post-stress in adult male mouse. In the investigations evaluating for recovery periods
from anesthesia, four different time points (1, 3, 5 and 7 days) were set as a recovery periods.

Salivary collection was divided into two fractions (0-20 and 20—40 min). Salivary corticosterone
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was determined by EIA and the amylase activity was measured using a dry chemistry system.

Restraint stress increased significantly corticosterone levels of saliva collected for 40 minutes
in all four groups. On the other hand, the statistical evidence of corticosterone increase is more
rigorous in a 7-day recovery group (p < 0.001) than the others (p < 0.05). Moreover, salivary
amylase activities of prior fraction were shown significant increase in 3- and 7-day recovery
groups by restraint stress, but not in 1- and 5-day recovery groups. Conversely, the activities of
posterior fraction were shown significant decrease in 1- and 5-days recovery groups, and the ac-

tivities in 3- and 7-days recovery group was unchanged by restraint stress.

Results of this study indicate that recovery period from anesthesia for saliva collection in
stress experiment is preferable for 7 days in the same individual of mice. Furthermore, to evalu-
ate salivary amylase activity in response to restraint stress using saliva sample, saliva sample in

early period of saliva collection would be preferable.

In conclusion, we suggest that the collected saliva is available for EIA of corticosterone and
that the salivary corticosterone levels reflect the plasma corticosterone levels, and it will be a
useful less-invasive biomarker of physical stress in mice. Moreover, to evaluate restraint stress
by salivary corticosterone level and amylase activity in mice under anesthesia, adequate recovery
period from anesthesia is preferable for a week. Additionally, the present study may contribute to

concepts of Reduction and Refinement of the 3Rs in small animal experiments.
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