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WA B OEAED W BICxT 5RO EVEEHIT, B O 2133 HI1EHE D
IS AL[24, 30, 52, 59, 67], BREMRIZIEB W THIEEENIY O IR & HIZ B3
DHARTA L DR ESIVTNDLL6, 49, 63, 67], FEEEIMMIZI T DIEFE LTI, A
FAR, AT AR RPIRIERK (NSAID) | a7 RV Z RIRVETE (o ,—(FEIEE) |
BLORPTMELSE e O ff 2 O R ERN ATV 538, 49, 53, 54], ZHLHLD AR
FAL T AR O R R OBREL VT 5~V TF T —F LV EFERHELES
NTEY, R ELZHMTHOLEA LA Z0D 72 0EIER T X038 ) 7 8550 2
ERLNDLESNTND, £i2, FMF T T, BRI EB9R BEA D 2 AT I S50 3K
(2 Ko TR 7 DA 2 7% 6 7 T 9~ 2 S8 B0 B8 L2 RV | AR B BRIFR R B oD MEFRp LT B
%4 By R ] B O AR IR 1% PR B FRIC B D8R R O R 5 B A I TE D 2N
IRENTWALLS, 27, 30, 31, 51, 53, 56, 771, ZOJ VR &~ /L FE— & L% O
RS A FEMRAYIZIRD ANDZE T, A5 BRI SR 125 FH B A7 M D WU A B3 91 1l 4 ¢
WCE, K0 TRV R B B & B Al iEL e 5161, E<IT, S o m) g
N Lo THI T O BRI B R B A BT 2 2 813N T o R L T L, SE R SR &~
VTSV BT C A B RIS KD PR IR BRI & KR T3 2 2 Ll RIERY 22 D&
W E RN A L RIS E BT DO I B e BB L e D, RICEWTH, L #M
L NVTF BT IVEEIE I Lo TR AIZ R ER & 2 8 CE D 2L R B KOG
REJIZREN TV D[4, 16, 24, 34, 35, 60, 71, 77, 801,

NSAID &, 77F RUBAREREKIC W T ratx 7 —8 (COX) A I
FRET22LT, RIELCEROFEBUTEEH EL WD ay AN (T eRE T
V) DEAZIEIL  FLRIEZRD B IEN 2328 Y TH L8, 40, 41, T6],
COX ITMBFHEB DN OEMIEDIZEA LT R COIMIHFAETIRER THY ., AP
TR JARFEAIZE DD COX-1 BN RIEM T 0 AZ JAREAIZE DS COX-2
EVI2ODT AV T A — L35, — I, COX-2 BIRMED E VY NSAID X COX-1
PHEIC KD EIMEN (B RS, BREE, HLSREETRE) BnhhneshTns39, 40,
44, 50, 66], BT AT IIHLOaF T TR NSAID THY ., 1 -3 23 <
COX~2 JEIPUE L RAEFBAL ~ DR THED BN E W R A FF I T B[22, 23,
29, 321, DVETIE, B_F3F 708 2011 4E 11 HICKRIEO B IEE L L TK



REIL, BRHRIE A SN TS, LU, HITATH G- AVR GRSV T= T F A 13 417 7 0
B D B0 S ~ ORI SIS T D, FEBIC, SRR ORIk
puFax 7 2 mg/kg DTG (SC) MEMHEREHICHN ThHoT- Ll
SN TWA[19-21],

BRI T AL, MK/ ASTEARELAS 0.64 EFEH IR E R AR THD |
PRI D 5N & R 3 3 R0 70> TR IR BE D FA Fi R IC BTN D[9, 15, 57, 721, D A3E
TlE. 1991 FICHFUTHEET T, BRI AT M ARIRE L TREES I, BRERICH IS
&N TET, E5HI2, 2006 F 7 AT R 7 L7 0@ ERENEKRSH, KB
FOMEIICD LT 2L OIMYRICER RIS HIILTND, BRZ LT 0%, oM
W N TR 38 & R AR ) B A MR L R B SRl 2 5 | S 292 8vb (67, 62, 721, 4F
FEFAT 23 AT HE &7 DR FE 2B R 7 LT o B TR 15 & 972 &I 78 BR B i) 203 8 25
L7557, 62, 721, BB O LT, LBV R &~ LT B — & L BR O &% R RFIC

N2 R T U AR T, MR R N BRI R 2 3B FH B R A7 M oD - W A1 B 400071 2 290 SR 1
\CHRJ C& R A7 D@ WEW 2 L R R E P AT O I A e F R LD, —

05\ AR FEME W AN RERE IR XD F B A O MER AR BR B 1%, /ST o R BREE L C ]I
I G-I BIR I 8 OSEY B BB A KT T I REMEDR DD,
WABRBEIE O O FEE & LT, K/AMENEE (minimum alveolar
concentration ; MAC) & W OMEENIA< Wb T& 7251, 72, 79, MAC 1%,
= ERIIZ 50% OBV DRE) 2R S 0EE OWARIFEO RN IRE & LT
=451, 79], T AV E TITHUREIKIT L D BREE B R B 2 B o i 12 R <
HENT&ET(L,34,38,68,73], LLBnb, AV TNATURBERT LT Vi
E OB AR IIFHEAOES =2 — o VIS T2 MEIN R ENTE
D [3, 4, 28, 64, 65], MAC IZH MR (CNS). T KMBEIZ K3 2 FRELD)
ROFFE L L THEETIXZR W51, 79], —77. Minimum alveolar concentration for
blunting adrenergic response (MAC-BAR) 1% 50% oD fIf {4 73 3 55 B2 %f L T A8
FRIE PO 2 7R S 720y (LR F 7213038 D 15% UL LD Z 7R S 72vy) fe/hik
L pE L TR SN TWAI51], MAC-BAR (. 12 FE LI k92 O B in <o 1
JE L5770 &AM R RSO A EZFRE L LTI R Z M2 2 &5,
MAC O XD ICHEBEMAIZRH T LMD B2 2T 5 2 L2372 < CNS ~DJf
B ROBEEE L TRV EUTHD L snTWBH([51],



AR O X 512, mXF a3 o7 g A s 3 B < RE AL~ D AR AT M
DEWEWIREERSL, REIXOHTOIAIE G P AR INATHND, Ll
NS, BEEEREORSOMICE T 5 u ) axs 7oKy a3 mE
SNTWVDHDOD[29], RIEDHAFFIRIZIE W TREMER ICH WO D AR 7L
TUEIIUOD LT HHBERAMBEIZL I e T ax T OEYBRE~DE
BO, v ax T WM NAREEE R E A R ICET 2 mEHT R S
TV, DFD | IR G SNz a Xt afx s 7 oEYEREN & H K a
KoTEDRIREELEZTDHION, o, aXFTaxFxr7oRRGICI>TH

ARBEIE DA RIZED X 9 BB AT 2 D000F < H LN EN TR,

T, R TIE, ROEBHFKIFICBIT 20X 3%y 7 OEYERE L
BB R BB R e D NS ARBE RS v R 2 X 2 7 OIRYEREIC LT T
BIUZOWTHA Lz, F—EBETERICBT I et axr 7 oEyEREICEE T
LEBBMEIE LT, MR LR 70T AN o X a7 ol
VIR~ KITTHBICOVWTHRHFL, F _ETEIrXTax 7Rl ROERY
VT U BEREBICKIETEEBIC OV TMAC-BAR ZfRIE & L TR L7z Iz <.
BT, REERMREBYEF 2 AW, aXF aFx o7 OREE R & 8 R
EIEMIEMEA A A FERELE ORAICE D~V F T — X L8R DOA DI
VN TR R I AT L 72



i
RIZBT D v T 2% 7 ORYBREIZ 6325 s & WA BRI 0 52 %8
L1/ k&

BA_Fad T HLOaF T R NSAID THY, TIXRUB AR —RIZBIT5
COX ZHARIIETLILICL> T RIELCERORBHUCHLEL TWDL T mRL 7T
VU DREEZIHIL, FURIEE RO SERE A R A R 2[8, 40, 41, 76], ZFEREERF
DRI T DT a7 OEY BB ILFEMIC RS STl [29], AZEANL M
H el 3 <, COX-2 BERMED i< ERIETAL ~DOBITIED EV Y NSAID Th b
ZEMBEIERIZ A 72K, RO O E B AR IS HShTna[21, 22, 29, 32,
331,

T, PHEBERBIOTHEREROELWEECHE G EREOUGEND, fEEH)
WOEFNELTEY, EIHOHERFREL TELINETOBZRRRITMNZ T, I
XY ICHT-D T B EEL THRERZ EEL TS ERBRERORE L7e->T
WD, INESEN T, PRV R, A BR 2R B SO IR e & oD B S iggn O B REIR T B KONV
eI DWW 3 BRI AL L U TN EIXEAEMEICHEITL TV B[T74, 75], Zi
SOMERENY TIX, HELRE TORFHZGICIEDRA BN BT LA REE N H
D, EEREENHERIND,

BRI NT ATMIR /A5 EFRESFE T AR TR ARERIE THY | Z DO F5E
PG JBR B N & T R 73 30 070> CIRRIFR R BE D BRI T ME LT PR AL L AR & 72 B i oD 4 B R I
I FHENTWBL9, 15, 57, 72], LSRG, BAR T VT U 3 O 0 A Rk i
E AR SARAEVE ISR B BRI 2 L 29720, AR IR ORI AE BR Eh AR I S B2 - %
%o Fio, FEFVEW A BRI L5 .04A H &7 AT e 5 A O 2 Ik - T, [JIRFIC
B LIZEM ORI EL 52 528N RIZEB W TRSATWA[6, 7], <12, SC &
T2 B D WA IT 0 A H 80 R BT 0 ML 70 A D ZEAVIZ IR EEBES D FTREME D B |
BRI NT AL EKAFTEDORERAE SR HHIT ., SE 0 R TG-S 5 8 HED
KM ENREI L KT T RTREMER DD,

ADRD L H1C, mR_RF a7 @3 REHOEWEAL L TREINTEY
IR ICB W T HIERE 2 BRICE R O EMICE S IEILVEROEY
IS EN TV B8], IEED BB O REFIIC I Y . Bl ~ O



LABRWEMT 5 LN TRIN, ELHVOLEIFTIERBICRESEET A
H BRIV ThH, BIRHEREHEZBMICERA ST EE X b 5D,
ZOTOMEEIEZEICE ) e R_RF ax v T ORYBIRE~ORELZPRETH L
ELEC e X T ax T oMM EBET OIS EFICERERFHLE R D,
—FH T, BT aXx T TIEROBICB WV TITATE SR AR IR TS0, A8
TR ERICB W TRV SEROFMICHfF SN TS, LrLerns, £
DIYEREIZE L TR OMBEERICET 2 @& T2 <, iraiik b S
Tem X a7 OIEYERE N 25 R Lo TEDL I BREELZTHO
ELBHLNTEN TR,

ULEDZENDL, KETIE, Al RIBLOIEREZ O T REER I 1T Hr T
aX T OMPREOHBAZBILEL, Ik sr T a7 O ENRE~ D EE
MatU7-. A T, MR AR DO BR 7 LT Ra X axs 7 Oy EEIZ &

T BT AD, BARTLT U AMEE O RICaXFaxs 7% SC L, £
DI feXFaf s TREOHBZBIEZL | £ OBWELFHRBERFOR R LB LT,
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1.2 Mkt T

1.2.1 fiEK

R PR — 2L K 10 BH (A5l A 1 3 F, M 2 BE, M 1 ki, (RE 9.3
11.2kg, DK e 3 BE. M 2 8. 4EMF 9-11 mes. (A E 10.0-14.3ke) ZH W T, KK
28 HIRIORIET 3 MIDOERZITIRoT, £ FHEAROERT LT MAC Z2HIEL
oo FENT, R E IR B L O HE -t R 7 LT W AFREE(OS FREE) F oAt Kz
RS ax T % SC L, e ad T REOEMEBIZE LT, KR TIX, 3T
DOREFARZ FZERBA LA AT O 12 RefE DL B R L, SEBRBH AR 30 0 AT ETH k& LT,
BB, AR TR R FEMERE B SORKRBELZ T TEMLTZ GKRE S
VH14B6) ,

1.2.2 ®AR7/VZ> MAC ORTE

TRCOERREZLFELERTLT (R T, DS 7y—<T =</L~L A, KK)
TYAZE AL, BIICRENT AV TV T Fa—T (TRARET 2—7, ThAA
TAIN, B E) ZROMT A7 ERE T 2—7 (TEVAVRE T 2—7, BT R
TLR, ) BRERE L, R REL MBI EL, ER 7 LT BRI
g (BART VT ASV-5, RIIEFRE, A Z[ml B A K bde & Lo W A BRI 4 (siesta2l,
ARFER) 2 W THRRIPFR R 7 VTR E (ETSEV) &2 2.4% (ZBRELT OS FREE
ZHERFL . BRI R F IR 22G AT —T v (—T B —F&F, 7V, Hi) 2/ E
Uzo BB ICIE, B R B LG & (BP-608V, A amra—Ur, HED&ZHH W,
RIR. D, A r ANy 7B L2 B A B IR I | #E& R P 5 Z BR b i 3R 40 T
(PETCO.,) | BRI F BTN (SpO,) . BXLTY ETSEV 2 E=XUL T LT, £/o, 1E&
XN T 25 (Nuffield Anesthesia Ventilation Series, Penlon, UK) % H VN CH K A9
JEHAS (IPPV #1512 81/ 4y, A FRARs T =1:2) 2 %ML . PETCO, 35-
40mmHg (ZHERF L7, E70, BRI EIRO T — T VKON o 7 AR (VLT IR,
T V) % bmL/kg/REE CHAARNEGHEL . A7 7 v MM (FK-CL3, =1EERH, K)
ZHWTINEL , fRIRZ 37.5-38.5CITHERF LT,
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BRTNT MAC OIREITIE tail clamp ¥E[791% WV R FHRLI T HHEEAR D
POGZBLEE LTz, OS BRI T 30 43 [RIRRIsAERF L7282 12 S DR F IR (Z A Vi 712
FDROHIE) ZF L 7=, A RDOREZHEL, #4 VT (Backhaus &AL T, Fi
FEEFRE, ) OB O£ FEDONRSOEND R 2w RN E LTz, 24 Vil
T, EDIRD L E 2 ZRALLIRWID IR E LTS ERALICELE L . 3 & H O kD
FCHIEL, #fE% 60 MEERET2ETIZ, BEEHCHKICE E N Ho 7o 5B 4K
FIIC LTRSS &Y JEUTe, 2 NV CRAZ S EFIZESTe<EE DR NG E 0,
FEIZSONENET | W T OE BN E/ XSS S MEFER A AT B i OB X AR 5
WIS EITIET OS2 LIE LTz, R FRIBUIK L CT RIS HY D 561213, ETSEV % 10-
20% HEANSHT 20 Jy FIBRIEMERFL | FFEEZ ALl CRAMEL TR FRIBII T
DI H B LT, DAtk | [AIBR (R ME R L B A IR L L BOG D Z231E ([ &0 I
SIROGR LI ETZT OS2 LIl BOGHY ) 2B o 72tk © ETSEV O -HfE%
MAC LUz, &9, 3 MIIE L= BER 7 LT MAC OFE¥)fEEZ DR ROER
7NT7 MAC fEEL THEHLTZ,

1.2.3 L EFRERIF O KIZR T I iE B O B E
PR R A LB BN IR E L CLESEFIR Lo 7 —T VIR Z B B EL . 2%

RAA L (Foah A EHK 2%, TANT RS, KB ImL & K FiRiEL
TP L TLESEEIRED 08Ik~ 18G HLFRIRD T —7 v (IWEREEI T —T
Fyh, AT ¥ YR, B AR E L, HOEIRY T — 7 Vv ikiER, R RE T —
NTLHITHED, o_Faxs T (Frovd—ib 2% 1EHIE, /7SVT A AT =< b
VAR S AL, BOR) 2mg/kg & SC LTz, B _F a7 # 58, # 545, 15, 30, 60,
120, 180, BLN 240 3 2ICHLEARY 7 — 7 LV LIRG B AR 4mL ZEREL | 350
Sy BERE (i b2 AR AR DB T3 KN-701, ACOR ELVERR, SR 2 VT 3,000 X g T
10 iz L, g% oL Ca_Favd 7 REOHEET-80°C THRTELT,
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1.2.4 ®ARTNTURREE T O RIZI T B I 50 O£

TR NT L MAC I E R E FRR ISR Z OS MEr T~ A7 AL TREFE %,
FRIREEANT AR B LT, IS, VBRI 2 AR B LT R L L LT SR T EL
28R T LT MAC D 1.3 (O E(1.3MAC)IZ ETSEV Z 7% & L CHRRBsHERF L7, %t
WC, B BRI 22G AT — T v (P —7u—F&F, 7/VE) &R ELT, £,
FESEAFRIR EA BT BEEL T2% URDAL (A K 2%, T AT B X AR
LA ImL 52 FIRELCRATRRERL | /2 SHEARED bR~ 18G LR Y 7
— TV (MEFEEIT =T NFobh, AT 4%y ) ZRE L, BREETIZIE, B B
B 4L (BP-608V, A Lmra—Yy) THEEE=2V 7L, &KX AN LK
(Nuffield Anesthesia Ventilation Series, Penlon) T IPPV #EHE L7z, F7=, FLEEMY >
PNV (YT IR, TVE) % bmL/kg/ B CEIRN R L . IR 7 F 2 &7~ b (FK-
CL3, =7 ) TRz 37.5-38.5CICHMERFL 7o, L ERIRD 7 — 7 VX iE % . R
77 1.3MAC T 20 3 MMEHER L CLE/L , i RICr T ax 7 2mg/kg
# SC Uiz, m_Fak o7& haI, 5% 5, 15, 30, 60, 120, 180, :3X T 240 73 #
[CHLERIRD T — T L Z0IRA AR AmL Z£ B L Cifn % 2 O 0 BfEL (3,000 X g,
10 73 [#]) . m AT =2 7 REOHIE ET-80°C THEMRFLT,

1.2.5 Mife~F a7 EORHIE

MiFR_F ¥ T REIXIRIE A~ T T 4— 20T DE BE5HTE (LC-MS/MS)
THE LTz, BEMIER AT 2% o 7K (4 3R) 2 LC-MS/MS TH#rL., 1
RFax T OV — 7 EELHtE, iEFe SR TR EARENCED | 1/x OB
FEATS> TREMEER LU, FIRRC, AR 10 BV ERBUR AR U7 M 38 s 2 fif
L CLC-MS/MS THML., MERZFHL TMiEr N Fax o T REZREL,
1.2.5.1 Hoe & AR eI ik oD i B

WIEE 98% DduNF a7 HEUER, (Lot No.L0513, Yo F IV —A AT 7 /0y

—%t, USA)2.0mg % 50% 7 Er=FJ/L 20mL |ZIEfRL Tr_Fo s 7 FE #E 5 ik (o
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NIRRT RE 100 g/mL) ZFHBL, IHIZ50% 7TEN=RFILTEREARL T 5,
2,1,0.5,0.2, BEW 0.1 p g/mL DEFMERTCRIN TR T2, ZOREERB RS2 L
T ORMALEL ST TR 72 LC-MS/MS 1k 2 1 S Ve Al RS HE A LT,
1.2.5.2 BRI 515

HIERBEL T, MiERAREZIT e R oy THMEER Y] 100 u L 28EL, K
100 o L B8XOTER=RL 200 p L ZUSHIL THEERIZ I 1 43 (B & I ALBR 21TV 3
D7 HE(5°C, 2,800g, 10 43[) LT EiGEERILTz, 2D BT 50 L 127 =RV
100 pu L 2002 CHEERTL . [AARICE OBl C B ARl . LC-MS/MS RiikE L7,
1.2.5.3 LC-MS/MS 3 T4 & 36 JLOVAIE S 14

LC-MS/MS Z3#riciZ, A AL —7F vk LC/MS A7 A (1100 2V —X, Agilent £f,
HUR) BEOWFE AT A (Inertsil ODS-4, 3um, 2.1mm X 150mm, ¥— /L4 T Ak
Xeth, WA 2L, AT LEEE 40°CISREL, BEIFHIZIZ0.1% FHEL0.1%
XMEATEr= LD 1:19 BAHKE R, iid#% 0.2mL/ 5y LT LC-MS/MS ik
Z 3L AL, BENOITIZIL, 207 DVE &5 HEF (API3000, Rl ttho—t
— ATy IR, HE) EHO, A ALEIZEF =L I e AT L —EOXT T 4T E—R
(A4 JEIRE 400°C, Ton Source Voltage —3.0kV) & /=, £72, F=F— A4
(QIMass—Q3Mass) D& E% m/z326.0—281.8, Declustering Potential (DP) Z-66V.

Collision Energy (CE) Z#-18V &1L 7=,

1.2.6 #aHFRIDHT

BON B R LM RO M~ F a7 ORI IC OV T, EERN
-G W T O THREGHFERDIC R LTz, E70, BB R ENNE R O K R i ige -~ =
F TR (Cran) « I RIMLIE IR EE B ZERF R (T, &5 240 3% OMER~N T3
7P (Caap) IZ2VTC, Mann-Whitney @ U MREZ W THER L7, F72, 225 BE R
& OS REE T DO RD Crunn Toaes BET Coyo IZDWTIE Wilcoxon DNERLFik &%
THELZ, ZhHOREHFRIHTRE RIT, P<0.06 THEEN®HLELT,
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1.3 A% f&

1.3.1 LEFRERFORIZBITHMIERNFaxs TREOHRE
1.3.1.1 m_Fax 7 & 5#%OHARDZEL
LH R IRRE O RIT R T ok o 7 F 5% CHUE LB O —fRIED 21X
DB ILVT | SC HALICB W TH ARSI R R E DZEITFRO BN o7,
1.3.1.2 et axs 7 REOHD
FHAR 5 BHIB L ONER R 5 BHORZFRIEEER 31T D Mg T2 7 8 ORI
FIHERS Z X 1-1a BEO b IZR LT, 720 Chuen Taaes BE Copg 2K 1-1 IZEFI LT,
LB O X R LM RICB W T, MiEn X axs 7 EOREMHER
(P=0.064) | Cyy (P=0.751) , FBEY Coy (P=1.000) IZH E /2 EITRD DN 0T, &
B ERRE D C o O H AR [Fe/ME- R RAE] (3R T 2.2 1 g/mL [1.7-4.6] X
IR T 2.1 g/mL [1.2-3.0] THo7z, Toue O HRAEIL, H KT 60 57 [60-120]
BLONERT 120 43 [60-120] THY, M K TR DB 18 I2dH o705, FEHIC
BERAETROBNARD T2 (P=0.117) , Cype DHHRAF L, £l KT 0.4 1 g/mL [0.2-
0.9] BIXONEE KT 0.5 g/mL [0.3-0.8] TH-o7=,

1.3.2 BRTZNAVTUHEE T ORIZBITHMIER T ax o T REOHER
1.3.2.1 BRZ/1LF MAC

HERDOEBR 7 VT MAC O Y fl [/ ME - KAENX., B KT 2.2% [1.9-2.4],
BLOMEE KT 2.0% [1.5-2.1] Tholz, ZOTDARMIETIX 1.3MAC DIRE LD
I, EHE R TETSEV 2.9% [2.5-3.1] BL UM R T ETSEV 2.6% [2.0-2.7] T
PREAERF LTz,
1.3.2.2 m_Fax 7 SC #% OGN R ORI EE D2 1L,

TARTORRART, BR_NFaX o T G2 ITERAIE R REORIEN TR O b,
SC FALIZBWTHEIRLCH AR R E D EAITFRD LR o7,

IR D OS W D=2V VB Z K 1-2 IZEH LT, OS HKIHIZIL, +CT
DOHFAR T, D%k 112-114 [8]/ 5y THERE L . (RIR, PETCO,, B8X O SpO, b EFKRAYIC
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PR CTED BAF B CHER L7z, @RI E (MABP) 1%, #H5XK 10 B4 6 BACHE
ferh o B EEE (MABP >60mmHg) O FIRETIER FLAZH DD, TR TOHERKIZE W
TERIRHIICHTEE 22 D8 B B W TR O B e o T,

1.3.2.3 M) a%s 7 REOHS

HERBLOIME KD OS M FIZHB T2 MiER T 2% o7 B E DR HEBEZ
1-1c BE A TR, Chues Taxs BED Cogo DB FIZHDWTE 1-1 1IT/RLT=, i
REMEBR OB, OS BREE FIZB T2 MIERT 3%k o7 R EORRAIHER | C
Thaxs BETY Copp ITHOWT M FWICABERETRB DN R T2 (TR Eh,
P=0.208, P=0.530, P=0.834, 3L P=0.676),

OS ik N OHEEAR 10 3H CE I RBLOIMERR) 12T 5 Cho OHRAE [/ ME-
KRAE] 13 1.3 p g/mL [0.8-1.4] THY, L FEHERF OHERR 10 B G s K d L OV
RIZBTD Cppy OFRAE 2.2 u g/ml [1.2-4.6] LHEL THEIZK -7
(P=0.008) , ET2. Tpux IZOWTH , ZHFREEEFRFOMLTAR 10 BHT 90 43 [60-120] F5k&
O OS R T OMEEA K 10 BEC 120 4y [120-240] THY, OS il FOHERA KX THE
(ZIER L7z (P=0.018) 5 Cogo 1T, ZHHREERFOHERAR 10 BT 0.5 1 g/mL [0.2-0.9] ¥
F O OS e FOMEAR 10 8T 1.0 p g/mL [0.3-1.4] THY, OS Wl FOM KT

AEICEEZRLZ(P0.011),
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a b
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K¢ <
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0.1 0.1

0 60 120 180 240 0 60 120 180 240
BFFE (53) B (43)

1-1. BHRERBLOWMB-ER T LT W AFRRE (OS FE) TIoBITA 5k K&
TS RO Mg a R F a3 7 1 B ORI AOHER

BU VR ENENA R ROME ST 2% o TP £ R, 225 L O R
(@) BLOMEAR (b) OILIEDT T 2% o 7R ORBHHBICOWT, BERICAE %
IR LN N T, OSHREETFICET 2 EEK (6) BLUMER (d) OMiEn~F o
LT WEORIMHEBICOVT, BEICHEERETRD N1,
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K 1-1. ZHRTERL L ORE-E R 707 R ARRE: (OS HEY) T OHERKRIZE T 2R KRME R ~NT 2% o TR
(Coax) « BN MLAE B2 EBERFE] (Th.) . B KOG 240 3% O IMIE 0~ F 2% 2 7 R FE(Cyy) OB E

2 o B OS Jiflk
Rif Fl R iR Rif R IR
Chnax (ng/ml) 2.2 [1.2-4.6] 2.2 [1.7-4.6] 2.1 [1.2-3.0] 1.3 [0.8-1.4]** 1.3 [0.8-1.4]* 1.2 [0.8-1.4]
Tax (Min) 90 [60-120] 60 [60-120] 120 [60-120] 120 [120-240]* 120 [120-240] 120 [120-240]
Cy40 (ng/ml) 0.5 [0.2-0.9] 0.4 [0.2-0.9] 0.5 [0.3-0.8] 1.0 [0.3-1.4]* 0.9 [0.7-1.4] 1.0 [0.3-1.3]

T2 IHRE R/ ME-R KE]CRUTZ, B RERFEOFEZE *:P<0.05, **:P<0.01,

#1-2. B -BR T ILTUWABREE(OS FREE) FIZBIT AR 10 BHDO K /T A—2 — DR HER
oG ok TR AR (4))

0 30 60 120 180 240
RIE (C) 38.0 [37.7-38.4]  38.1[37.8-38.2]  38.2[37.7-38.5]  38.1[37.8-38.5]  38.1[37.9-38.5]  38.1[37.8-38.5]
Ot (B757) 112 [82-124] 112 [80-130] 114 [81-132] 113 [76-140] 114 [84-144] 114 [66-137]
FEE ([B1/57) 12 12 12 12 12 12
Sp0, (%) 99 [95-100] 99 [96-100] 99 [97-100] 99 [97-100] 99 [96-100] 99 [98-100]
PETCO, (mmHg) 37 [36-41] 36 [35-39] 38 [35-40] 37 [35-40] 36 [35-39] 36 [35-38]
MABP (mmHg) 64 [60-77] 69 [62-80] 81 [66-96] 81 [68-95] 78 [64-118] 79 [61-87]

T 2T IE [/ IME-F KAE] TR L7z, SpO,: fRELHIRE SR AR EE | PETCO, : #& R IR W2V K 3B 53 £ . MABP  SER BN iR £ (42 m AN » 79E)
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ARWFZEDFEFND | LEREERF O KIZ SC SN /ca T axo 7 oMk iEE OH
BACITE R R B R OB T B2 2T R R OFEE (1-11 5 2B W T
sz E e X Fax s 7 OEYEE~DOEEBITRO LN/ NI EN RS,

Jung HOWE[29] T, EH RICe_XF 2% 7 1mg/kg & SC LTZFED T, 1347 30

53 THY, ED Co 13 657 ng/mL THoOTZEHMEL TND, AWFZETIL, LEfF L ERRF O
T A_F 3% 7 2mg/kg SC D Couid 1.2-4.6 1 g/mL, Thae 1 60-90 43> T o717, 1
RFax T ORGEAMEMIFREDENEEZE T, BHREEREOR~ )2
X7 OMIEREILRTR O®E LR —HL THDHEZ 2B,

EDHIZ, BE RO RICB T2 MER T2y 7R EORBHERL IOV T, &
B R EME R EDORNCAH B 2T O LN olc, v _XFax o7 Oy B REfETIC
BI 2 gE Tl YR, Rl REE, 1T B RE /e L O R A a R F ok o7 O3y

252D BT O LI T2 ZE R RSN TWA[18], FEERIZ, v _XFakx 7T
1-2mg/kg O H B TE RO 2 R HEHER B AL DB FEES RO RIHEHESN TE

DI18], AWFIEDRE R Dh ., D7eded 11 linETORTIL, MEpIZEor N F ok
T DOIEYEREA~D BT R/ NREB Z DI, Bl H & O LEMEITEWES 26
iz, AT, OS BFE T OB R EMERRIZIBN TS, MFR T2 7 R Of%
RFANZRHERE | Craes Thaxs BEDY Cogo ITHERZEITR OO T, M2 Lo~ T a%ks
T O ENRE~D L OS MFE N Thi/NMETHLEB X HITZ,

BRI T O RICBITDIMIER T2 T REHERBICIX, BRI 5E
Coax DELWVE T, Tpoy DIER | BENEED Cogo NBIEEI I, fH RIZ SC Licm
T Ak T OIEYEREIT OS MEMI LD B LT HTENHILNERoTe, TNHDZE
fBiX, SC Sn7m X Fax 7 OIHFI5A I OS FREL LG E RN 2B L2 B RX L7
HEBZHND, SC SN-FHIX, B FRARICIRIE LB 2> S WIS AU B
BAT T %[5], OS FRIFEE G R KU Ko TR BRI 23 £ U7 2 & T SC EBALOARAH &

BIHMEAREA L, ORI I I ORIEER ~OBAT 0 EI, T RED ESHb
BIELTZEE R BND, Avram BI6IIE, #IRANE GSNTAL T =70 —0 AR,
BIOT TV OEYBHREN, AV 7 VT L5040 H &S0/ AT L 53 A D 2L
ICE > THBAZ A LEWME L CWD, ZOMERICEDE AT VT W NFRERE



19

JEHLRNS L THRRFRHERFS U7 R (R 24-3Tke) IZB W T, 1L1IBMAC DAY T LT
W AR IC Lo T B A 4.55+1.13 L/min (R EEFRF) 205 3.64£0.36 L/min (FRE:
Ip) ~JBA L M EA 102+ 8 mmHg (FEEERF) 72°5 78 =6 mmHg (FRFEEF) IZIX T L
T2ZEAIRENTNDI6], BRI AT AIA YT IVT o LRIERIC, BRI NP A B
Mz ol 2 2167, 62, 72], W AJBRFESE A CHOMNEL I8 23 AT BE 70 bR IR BE 4 2 i
TH7DITIEL 1.2-1.56MAC B EEIND[72], RAFZE T, EERITX LT, 4MRH#R
B BRI U = BREMR S T D 1.3MAC @D OS FRErE1T72->THRY, k> TIEER I
ARGl ERIESNTEEZ R LT, £o, BEBRKITIMPZENED EFIZE > TOlE~D
HRIZBTRZ D ST DTN D, BEBRKGIEBRIE O — K EHER S5 [55], EERIC,
S WRIA S HE L7 3K 10 BAH 6 BHIZE VT, MABP 1% 60-65 mmHg £ TR L
= LLEDZ DSOS EE FloBIFdaxF a7 om i E B O 2L, OS
R 72 6 DN B RS LA M ENE O LA > TIEER IS N AT . 2O R .
AR ORI ETILIE AR O DZ S ERIL, BT ax 7 OESFERA S 2 H fGBR
DOWIBEOBATVREBIEL 122 LI LAbDEE 2 BT,
—MRAIIZIE, COX-2 % 80% [HET DIEE (ICso, coxe) 73R IRHY 72 $598 20 R &
S5-I HEE I [41], e XxXFaFx 7T 77.01 ng/mL (BLZ 0.08 4
ym)&%%éﬂfwémamk&mxgwﬁ%wmmiék\iﬁﬁmﬁﬁﬁ
REFELIZ@EF R~Or )T 3% 7 1.5mg/kg DR O EGHIC, M2 s O
ICRIEMFRT O r XT3 X U T REN [Cy, coxe A Z D E TN D RFMIL 3.5
~ARHTHLZ ERREINTND, KFFETIL, e _XF a3F T D C,, [T L
FHEEE & OS BREEIF X TIZB W T Z D ICy, coxe B Z TUWNVZ, KD PCV D
HEAE (40-50%) % F W T2 F o0 v _F 2 F 3 7 [Chocox T2 Z M5 T 1Cs0.cox
BEICEBT DL, MEFE T 23X 27 [Chcoxe BEIX 0.16-0.2 1 g/mL & 72
o, HERR 10 BHOZFHFRM FTICBIT e ax v 7# 5% 30-180 4y To il
BaRXFax TREFTRC02ug/mLU ETHo7z, T2, OS BREED S
TTiE, R R 10T X T T _Fa %o 7T EH 120-240 2 TOIMLE 7~ F
AXTTREN 0.2 g/mL HBX TV, Thdx, OSHEr FCoOr_F 2%
VT D Cpu ORI, PIRIEIEH & SEIREMR 2R T 2 2D+ 2B E T
bHEBEZBNT, LR T, KT, OSEER o XJ 2 X o 7 OHRIEE
A EBEFIERICRIETERBIRNNETHI LB DN,



20

COX-1 % 20% [HFET DI (ICz0 coxi) 1&. NSAID DZEM AN D~ —T—&
L CTHWHILA[33], NSAID @ COX BRMEIT 1Cy0.coxi:ICsocoxe THRSA, ZOMEIZR
NFaxe 7 (19.8) 3, 77a% 7 (2.3), a7z (2.5, 2.1) , =ARUR(1.8) |
TRRZ27(0.76) . ArF T B2 (0.46) , b7 a7 (0.21) LHEESL Tl @V [32], B
ARSI aAF T D [Cypcox 1 1,524.8 ng/mL (BEF 1.5 g/mL) THY, K PCV FiE
& AW TG P IRE ~E#T 5L 3.0-3.8 pg/mL L7ad, AAFZETIE, 25 H EERE
DR (F G- 60 53 D Chaxid.6 1 g/mL) ZERSE Cpax 235 [Cog coxi [CBIFET D&
Rinoto, Zvd z, OS Bl FerXFaf 7 2 HiStE (1-2mg/kg) T SC 72554
2, T a7 ORIERAIIRT 2 ATREMEITIR VB 2 b,

LLEDFERNG, SC anfza_Fax o7 OFRMENREIT, OS FREHZ LA ERBIRED
BACIZZ > TGN B L T HZE L., L L, OS FEMZkDr X F ok
T OPRIENER SRR~ DR BT /NRTHLEE 2 BT, Fio. ZF IR
FBEOY OS FREE FOfsE KTk, Dad b RO (1-11 #kiH) (2B W TnEIC
For_XTax T OEYBE~OEBIIR/NRTHLEE X DN, LInLARRL, £
H R I 3510 5, oG ax o7 QP B S 2 5 O o KM E BN T A— 2 — D
Mz OWTIE, A% ELRIRPDBLETHD,
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1.5 /N #5

ARAFFETIE, BR FREEEE: 1 ko — 27 /LK 5 88 (R gk 3 BHL I 2 5F) BX
W 9~11 ko —27 )L 5 BE Cniln K 3 84, M 2 BH) 2 HIW T, R il i E713
OS JilE FCcr_Fa%x 7 2mg/kg & SC L, (il IR E ORRFHERE 2 i35 2 &1
KV, 0S BB Lor T ax o7 OEYTHRE~OELL VML) a2k
T DEYEREA~D IOV TIRET LT,

FBRIL 28 HFMRT 3 MIEML . T X TOHRARIZE T HERT LT MAC OHIE .,
L REERFEZ1T 1.3 50 MAC (27T OS BEA i L7 Sk Kz BT pu ) afk v
7 2mg/kg SC # DI HH IR FE ($ 5-7i, #5- 5. 15, 30, 60, 120, 180, FBLTU 240 53 #)
ZREL ., ZEFRERFFB IO OS B Mok iTouXFaxs 7ol iR EOHER b
L7,

OS JHEE T OHEEAR 10 BHD C, O RAE [/ ME-FRKME] 13 1.3 1 g/mL [0.8-
1.4] THY ., LEHBEEEOHEE R 10 D C,.\ (2.2 g/mL [1.2-4.6]) LHERLTHE
(A& 72 (P=0.008) , E7z. OS FRFE T DOHLEAK 10 8D T, 13 120 53[120-240]Th
D, ZERFREEEREAEE R 10 BHO T, (90 4y [60-120]) LHL#L CHEICHERE LK
(P=0.018) , Coyo D RAE [/ ME— IR KA 13, LFFREERFOHEEAR 10 BT 0.5
g/mL [0.2-0.9] LT OS R FOMEEAR 10 BHT 1.0 u g/mL [0.3-1.4] THY, 1
BEICEEZRLI (P0.011), s KEME RO Mg r T2 o7 R OR R HE
. Crass Traxs BEE Cogp ITOWTIE, ZFREERFRO TN OS B T OWT Il
WTh, ABEREITRDLNRD -T2,

LI EDFERG, RIZSC Lizr_tafxy 7 oY EIREIL, OS Mkl L O #5
(CRDEERERED AL > THBEEZ T HIENHLNER T, —T5 RO F i
(1-11 3%l 2B W TIINER I L DI BN RE ~ DB T L F R R 72 5 NS OS BRI
TONTIIZBNTHRROLNRD T2, OS FEMZE > TaXtaxs 7 oEYERE
ITEBEZITHN, SC BOBRTAF LT D C, 1L PLINEVEFH L B0 1E 2 32535
DI IR E CThDHEE Z DAL, OS B LA F a7 O REEH L8
TR ~OEBIIRNRTHHEE Z BN,
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fiofim — i

o
ROERTZNVTCEREIIKT o0 F a7 RGO
2.1 /I #%

NSAID |& COX ZHAMICHETAZ LI THuRF T T DU EAZIIHIL
LIS IEVE T & 8508 20 SR A 38 4975 [8, 40, 41, 76], RTIX, L7 u7=rBLOATF
THLD SCIZEATERTZAT MAC DA T 5T ENHESNTND[80], mF =
FUTIIHLVIFTT R NSAID THY, RIZHEBW T H FEH 2358 COX-2 1#IR
PEERIETBALA~DREEAT D @V RefafFo[22, 23, 29, 32], T a7
I, 7Tz Aax ) AEFRIERIT, RIZEBWD T ABREEO ZR &2 88 T&5
RSN D, B RT3 L T ORI G IV SN D FRER E R B B, A
PRI T O R D FEWLAE BR ANl 2 88§~ D Z LN TE | LRI RE A FE N Al REIC e D &
Ez2bNb,

I N SRR D JBR 500 e D FEAIC 1T R F R T 58 OB E DA EAFEELL
7= MAC D IR<FIHS IV TE[51, 72, 79], MAC 1%, RERITLIZ 50% OB 3R E)

BIRSIRNEG G O RIESE O fifi B N BE & U CEHRIS L5, 79, ZAVE TITHURE 3K

2 R B SR S 2 R D He R I IR & T2, 34, 38, 68, 73], L L72eds

B, AV TNTURBRTNT T E DFERNER AR I3 I A T ORI EI S R
INTH[3, 4, 28, 64, 65], MAC [ HRARFER (CNS) | FUT KM BB N 592 R
RO EL THEY TRV EDIERMAHH[51, 79), — 77, MAC-BAR 1., 185 i
WO 92 DGR M b 570 & A2 AR SR RO ME 00 A M8 2 FE A & L C BRI 20
REFHET22E0 5 MAC OIOICHMNE AT LEE) == —a Il O 82 %
FHZENTRL, CNS ~DRREMN R OFFEE LTIV ThHHESNTWAI51], FEERIZ
AV T )VT D MAC-BAR 1%, IMi DZE 8% 73 bispectral index (BIS) D2 k& ta1E L
LicAY T NT 0D MAC-BIS ([ZIEWZEDNIZB W TIESNTWD4T7], £z, KT
V. FERBEE BRI O 4 230 (4513 B R 75 MAC-BAR DR %) B k4 Z L3
HINTND,

U EDZENG, KRETIERICB T e 2%k o7 O RRELZE K &K R Iz oW
T, BARZ1L7 0D MAC-BAR Z W THiRT LT,
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2.2 MptEJrik

2.2.1 fEEAK

PR LRy — 27 v K 6 §A (M 3 58, ME 3 58, 4Fi 1~3 ki, RE 8.0~12.5kg)
Z 7 HEMET 2 EHW, axXFaxs 7 (Frad—n 2% FERK, /30T AT
=LV ARRA ) 2mg/kg & SC L7256 (RBCX Bf) B LU R Fax o7 LEIAK
BEOAEFHBEIK(TLVEER, T1E)E SC LI=HE GHRED) oW TRR7 LT
MAC-BAR WIEZ1T/e~T-, T X TOMBKIIFERELERTO 12 R DL B, FE8R
P46 30 3 ATECTHUKIZB MELT, ek, RIFFRIL. BRTRERRKFEYEREE SO
AR S T CHEM U7 (B R ERETH & VH23B12),

2.2.2 WRERTT 1B L OV BR Y i

TRIZNVTUERASALE (BR T LT ASV-5, KA ER) & [A A S b gs & L=
NIRRIERR (siesta 21, RFTERD) ZH W, A REZBFE-ERT7LT (BHR TR, DS 77
— T =)V R) W NI T~ A7 8 A% el CRIBENT A T 7 F a—
T(TRLRET 2—7, ThEAT A HV) BT 7 EREF 2—7 (T'UA
VRENF2—7, BEIVATLX, @E) <[] EHE L CEMBEMLIZREL .
ETSEV 3.0% &RDIINTERTATUKULEIRDE A YN Z2REL T OS ML
T2o BRERETIZI., B LI &5 (Nuffield Anesthesia Ventilation Series 200,
Penlon) % F VTR R BB E#LR (RAREIEL 12 [81/ 47, AR PERURERT EE=1:2) & 52
L., R EEZMEL CTPETCO, 35-40mmHg (ZHEFFL7=, F7/=iE~7Z 7k (FK-CLS3,
=R Z W TINR L, R4 37.5-38.5°CITHfERT L7z,

IRIE A% (B A B IR B L VR B BIARIC 22G AT — T /L (R—r8—F v A, AT ¢
XN B E LU, BRI EIRICEE LT —T VLB I > 7 ViR (Vv T IR,
TVE) & 10mL/kg/RE M CHARNEIKL . R EEIRICEE LA T —T /VITHER
AT a—H—(MJEE=FV T Foh, HRXI N T ooF oy, ) EfEL
7zo F7o . MAC-BAR Il 7E IR D12 FE RIS HI T 2RI R (b 771581 256G X
5/8, by, )2 R&Ar LSO EAEIEIC 5mm [EIRE CHIA LT,

BRI FR I, SEBRBR AR E AT AL IEF v M (AIO BIEH A, A hmra—Ir) TKIE
L7=8W A A RIE T =4 — (BP-608V, A anra—Ur) ZHwv, KiE., O, 8
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AR, FE 2%, PETCO,, ETSEV, 383X SpO, ZHELT-, PETCO, 3L ETSEV
X REF a—T HMICEEL Y TV F a—T I0RE W OFEFR N A% AR
AN =LA TH TV 7L TRE L, BRI EIX 2 T EARICHE L 22G T —
TINZJERN T VAT a—H— 285 U CELIm B I E L7,

2.2.3 HEAFE G- LR 7 /LT MAC-BAR HIE

TR AL T 14, R R ICe X ax o7 2mg/keg (RBCX #f) /213 A A H K
0.1mL/kg G&f BEEE) & SC L7=, e\ T ETSEV 3.0% T 60 4 [ FRERHERE L C if o 3K
WEE LR OO O ZBE, BAR7/LT7 2 MAC-BAR OJIEEBIMLZ, BR 7L
7 MAC-BAR (%, 12 FHRIIZ 592 22 AR D SO ME 20 DA B E 72 1T B IR i+ D 28
TR L 72[78], R F R E L T, BRI IE A 2L (SEN-3301, HACHE, i)
FBEO RS PR A L7 $t AR 2 FH W CEE AU (50V, 50Hz, 10msec) & 10
PO Z 72, BRI BE A6 DRI T # 30 P £ COMIC MABP £/ 1304003
FIPETELY 16% LB EFLEGEC THMEROG], EAR 156% KROS54k

MRS LT, (2 E R TLTWE MR 2R U235 121 ETSEV % 0.25% 8%
L., Tt s ]2 R U8 A I ICIZ ETSEV 2 0.25% 4L T 20 45 T RRERAERR L .

FEE KA A N Z TR FRIBIS S T ORCEBIZE LTz, DLE ., [RERICHIIC RT3 5 )
ISR R L RSO AL (TR RS I BT REME OGN E 7 iE TR v SO I BT B
B D) 3R 7= itk @ ETSEV O F-¥JfEz MAC-BAR flEEL TR Lz, KSEDZE
b3 2 BEIEHNDET MAC-BAR HIIEZfff L, S HCHD L7 E B O i %
ZOHEA KD MAC-BAR EL7T-,

2.2.4 WEFRIGHT
G af T EHI2LD MAC-BAR B R 2L FTOEXEH W THE L,
RBCXEEDOMAC-BAR — %t HREEOMAC-BAR

MAC-BARJBA 3 (%) = - X 100
0 *FBREEOMAC-BAR

TR T7 /T MAC-BAR BEX O G BR SR /3T A—4 — |22 VT Kolmogorv—Smirnov
DA FERTEICLVIERMEEZHERL . IS DHD ¢ 7 7E (paired ¢ test) Z VY, £<0.05
T FNICAEREENRDDELT,
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2.3 Bk &

2.3.1 B_Fax T EIZEDBER T LT MAC-BAR i 3

F 2- 1 IZX BRI KO RBCX BEO AR KI5 8AR 7 /17 MAC-BAR OJIE
LA R (%), 72BN MAC-BAR DM LB HE(R 4 (SD) AR LT, BR 7 LT
> MAC-BAR DR EIZE L7 HREHI, X REHEET 190 43[# [SD 65], RBCX #£ T 162 77
# [SD 35] CH o7, BARTZ /LT MAC-BAR (34} FRAEE T 3.44% [SD 0.53], RBCX &
T 2.84% [SD 0.38]T&HY, RBCX #ETH EIKVMEZ/RLTZ (P=0.039), m~J =k
VTR TR EIZED MAC-BAR #8313 16.5% [SD 12.3] Th -7,

2.3.2 MAC-BAR & E RO R €=V 7 TH H

# 2-2 |2 MAC-BAR IRERFDOFREETE=2V > 7 H A O EZ /R LT, KRB IO
PETCO, I%, fRIRI L OFAHIER (FEU S 12 [0/ 59) 1IZ&k > T H GBI HER 3528
WCTETe, £, ZOMDOFERPEER T A= —H R R RN ICH -T2, ZIH0
BT RN CA B 21370 o 72 (RIE P=0.426, DA% P=0.079, MABP P=0.423,
SpO, P=0.065, PETCO, P=0.530),



F2-1 u_Fax TEEICLAERT LT MAC-BAR OZAL L/ 3
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. . TR 7T MAC-BAR (%)
AR i (%) sl

xof R RBCXH¥E W3 (%)
No.1 1 i3 3.50 3.35 4.3
No.2 3 i3 4.25 2.70 36.5
No.3 3 i3 3.25 2.90 10.8
No.4 1 1 3.83 3.03 20.9
No.5 1 i3 3.03 2.88 5.0
No.6 2 1 2.80 2.20 21.4

EEJfiE [SD] 1.8 [1.0] 3.44 [0.53] 2.84 [0.387° 16.5 [12.3]

*: RBEEEOMICAE B ZHY (P<0.05)

# 2-2 MAC-BAR R ERFO BT E==X#) 7 TAH

poiicbica RBCXEE Pt

A (°C) 37.9 [0.3] 37.9 [0.2] 0.740

Ofag(al/47) 108 [15] 112 [17] 0.279

MABP (mmHg) 65 [22] 64 [17] 0.399

SpO, (%) 99 [1] 99 [1] 0.438
W% (151 /57) 12 12 -

PETCO, (mmHg) 38 [1] 37 [5] 0.310

BRI M (R (R 2214 7~ 47, MABP I A9 2 Y B IR ML E . SpO. : #5857 A4 BN IR ifi. i 35 A Fn
JE . PETCO,: #& KL R L IR & 07 1T
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AWFFEDFEFING, Riza_XFafxy 7% SC §52L T, BARZ7/LF MAC-BAR 2%
BT HZENHBNER T2, FRBEDER T /LT MAC-BAR 1% 3.44% [SD 0.53]
THY, PAER K (9-11 %) THESN TS ERTZ /LT MAC-BAR(3.33%) S1EIE
RIFEE ChH-72[78], LLEARTZ /LT MAC-BAR 28 2.77%[43], 2.50%[69]L 7 2%
FHHdD, MAC-BAR (ZIZEHAZEIC LD R AMFEAE T2 ATREME R, P28 7 A DiE W
IZXDENE 2 BT,

WiaioA N7 r7 x (4mg/kg) HLAUIARF T H L (0.2mg/kg) D SC IZL-> TR
V7 MAC BEIEIL 11.3+£8.3% BLUN12.9210.2% BAdTHEHEINTND
[80], LML —F T i 7Trn7x (2.2mg/kg) DR DG TIX,. AV 7 LT
MAC 7% 6.24%+3.42% KT 32b00, AERKBERDPEO NIRRT LT HH
ELHDH[34], RFFETIE, v_Fax> 7 (2meg/kg) D SC IZL-T, BRZ LT
MAC-BAR DA ERE T (B 3:16.5% [SD 12.3]) g bz, EEHERIZNA
SN EBRANBE (R ERN) 13 A O B C MR O —omE R A R ROZ R
MCRIREND, A 6 BEHEITHEAR A F7IXIREE RIS L TR L, C BRMEIT R Y
b0 b LIRIRE RIS L CTROS T 523 5[10,12], NSAID 13EEEZ T2
MIZBID COX-2 ZAETIHILIZLV T aRZTZ P B, & 1, OELZIGIT5
[37], Z#1wZ . NSAID [T KRIHREZAIROMBALZLIE | C MM T Db
(X DO E AR TS5, £z, EBREMW T NSAID OHHXICI T 582 Ra R
LIl E R &H5[46], 7R Tk, COX-2 IFFREOTE A CTHEHEIZHBELL CWHEHRE
ENTEY[46], KTIE COX-FaRET TP RN AR R O E I LT
WAHZENRENTWAI25], &5IZ, Lizarraga H[4211%, RIER L DNIFLEL RV EITHE
LT ar7 =0 RN E 5o msin gl oshale, 2o Rix)m
XV ENLT FNAS = VDT EE FEN~ORGIZE > TH OESNAZ L2 WEL
TWb, Zihvdx, NSAID (X COX FHEIEMIZMZ T, CNS TOFEFARLTRLFU
VRO FATHEMGR B E N LR K2 AL WD ATEEMER S D, RIFFETIL, B
Fa% L T OMEREIE T OREEZREL TORWVR, o_Faxs FZLAFEMTOZ
D XD 7 PHRME ST 0 08 2R 7 LT MAC-BAR OARIE AN B 5L T A LHERI S
iz, B_F a7 Rz O NSAID (255 MAC F7213% MAC-BAR & Zh & i
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WCDFEMZR AT =X KO W TE A RSO DM N L ETH D,

TRZ VT 0E 1.OMAC, 1.5MAC, 2.0MAC EWRANRIEZBEILL TV E, ARKTT
PR B IR 042 B 1t BR LA AR T & 5[62], ARWFFETIEL, BREE T O D8RI E R
EHEIPAN T o722, MAC-BAR #ERFD MABP 136 lBREE RBCX BEES 1 B AZ S
FRRV~L (60mmHg) T T L7z, (= FRITHI R 92 B AR R O BSOS 2 i35
ERTZ VT PRE (D FED MAC-BAR) X, KRBV Z G T 5B AR 7 VT RE (D FED
MAC) X0 &<, RITEITH MAC-BAR/MAC kid 1.61 72 o7z fES TV 5[78],
TRTNT AT EKAFAEOOME R 25 ST 720 RFRBEIC 58 #
PR R D B Z il T 5B R 7 V7 R E TIEE OMEERA R E L Wb DT/, A4F
ZETlE, BR_F a7 D SC IZE->TERTZ /LT MAC-BAR OIREZI ERFRO BN
TWDIZHE LT, *REEEE RBCX BEO MABP (2138 B2 EITRO LN T2,
RADHINT BT 2 RAF VI LD GIZEDERT VT MAC OARBE) R ICLD
BRI E O ED TN T EDWME R BHDH[80], AMFFEIZIHNT, BEARTZ /LT MAC-
BAR [KIEN RN D DT 05T | MRS B &R R OEEE~D A IS S5O BRI
STEHHEL T, BEME RO USEME T 5720 DR T VT U PRENIEF I
BARF a7 M THELILD MAC-BAR K2 e CIE PR A BR 45 RS BE D IR 1T
IR+ ThHoTo RN B 26N D, K TiX, NSAID &AEFARDOIFHICE-T
MAC 2SFRIMANZI D LTzt O E MR H D34, 35, 801, BIRE LD ERT LT MAC-
BAR (ZEoTELWLILAE ZIMEINALT, rn_XFax 70 SC 1T ERT7 LT
MAC-BAR DR R D 7 Tldl MLE R RE O RFEDN RIT A+ THY, FEF AR
REDMOSEIRFIA AT HLTERTZ LT D LMLE RIERE~DBEL LA
BAOIEHZENTELEEZ LN,

Utz &ns, RigBIFHifigiouaXFaxs 7o SC kR 7LT v
MAC-BAR % 17% RBRERMIEL20R LT ZERALNLR ST, B
FTaX T EERYVERE AT E—XNVEROBSE A DT NT o AR
ICRERRPIICEL D AND Z & T, BAR 7T 02 X D B AFME O I AE Bt 50
ZARBNCEB T E, KOV LRN DA RIRPEIRE B %2 T+ D DITHKLD
EMIfEE LD,
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2.5 /N FE

ARHFZETIE, BARTIVT U BRI F ORRE /e — 27V K 6 U8 (I 3 9A. M 3 A,
1-3 min) 2 W T, B axs 7 (2mg/kg) SC 12XHBRT7 LT MAC-BAR O
EEBEL, ROBRTATIVEREIIK T80T ax s T OEEIZHOWTHREFILT,

FZHERRITRBWT, BARZ /LT MAC-BAR JIEERRE 7 BT 2 [TV, EX
1= FH I (50V, 50Hz, 10 B I T2 ROIGZBEZEL TEART7 /LT MAC-
BAR Z Il E L7=, 3 RIZI%, MAC-BAR JI7E 1 RefE AT A= BRA IR 0. 1ml/ kg (kR
) £k _F 2% 7 2mg/ke (RBCX £f) % SC L7z,

EART LT MAC-BAR 1%, xHHE#EE 3.44% [SD 0.53]3 KT RBCX #f 2.84% [SD
0.38] T&V, RBCX BETIIxf BBEL R L T EICIR T L7 (£20.039),

ARIFFEDFE RS, BT 2% T IIMTRTO SC K> TR ER B0 A B 721 %)
REBHZENTE, ANTUAMRBHCEBAICID ANDZEIZE > TEV LR REE
HEFEET L7200 —REMZI LA THHES 2 LI,
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fofr —= s

o =B
ROEGIRFREEGNC I T 2m_F a7 Ok 50 zh 1}
3.1 /) i#

AR BRIEIRICB W CH , YR & IS L > CEMW O JF A& R+ 52 Tl
BEO QOL [ ERFMr gD M E7pd RAFRIGEFRM A EONLIIIC), 2D H
FEN LB SN D L1272 -72[24, 30, 52, 59, 671, LI, AAEBLFifFRFICRRBRE N
DAL, B LU CIERICRE R AN A RN D REMIICH 52 08 F %
L THY[59], BRERNIZ BN O LGOS S FEMRAY I8 A OFEFIC SS9 7e<
TUXZR B0, JET R TR & B CId . T EREIC K2 il 23 hndo 2 Rif 1§ 3 4
FAN TR A AR ERR B % 8 B 70> U oD JE W 32 S5 B0 B89 12 Ko T, R D BRI 225K i
T4 OB FOfE F BA D92 TEH[13, 30, 31, 51, 53, 56], LHVENHIC
VEFAM T O B D R A T2~V TFE—F N EFEEMAGDOEDLZ LK
ST, N OB IEE A LD AFNCEITT22LmMTELEINTVWD[14, 16, 24, 34,
35, 60, 71, 77, 80], B _FaX 7T RICEB W THFRTHR G- 2VKREN TR, § =
BLOE FEICBWT, e ax s IR 7 LT U EE T O RIZEBWTh 87 %) 5
EIRIETHO O MFRELHERFTHIENTE, D SCIZL>TEART LT E
REERHADSEDZEEZHLIITLT,

FT= R = id, FERRE A A A N B RIS, u AT AR Z B REEE
WA TR RICBIT D/ VTRl 5-eERrd N7 230 (5-HT) DRI IA
HafEL, 5-HT OHAEE T 2EAEZ RS . 2 b0 HHE RS ARIER 0§
TN RICEEL TV A EE LN TWAI26, 30], hT7~R— X IERIEMED A A A
ThHZEND, ZOMEHICERL CTERMZREENT D70 Bl O %R & PR o B 22V 5%t
T ok A _E0D  NEER IR ICE W TIAKHWSENA LI IZZ2> TE TS, EERIZ
RIZBWT, MATOR T~ R =L DOF 512 K> THIE - 5 16 H 1% DI B FR~DH L)
PEDRENTWD36, 48], £/o, FI~R— L OEARNE G IcXD ROERT LT
MAC DAEKJRAN RS HE S TW5H26],

LLEDZEMNS | RAFFETIE, REGRGIO BT EL TaXFaxs T EhT~< R —
JUPF R LT S B 8898 &~ /L T8 — &)L B8R 3R P OO BRI B R BT M F R A B
AR AT L7,
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3.2 MEtLTTIE

3.2.1 LR

2015 4 7 H-2017 42 3 HICARZMBEWERE 2 —I2kbi L., iRTo s
IKHEZY American Society of Anesthesiologists (ASA) 43%H[2]0 Classl (F - 7= < f
) HHWIEN (BEOEGWEREBLZAT 2N 2T REIZRL) LM, T
SN DWTRIEIR ORISR 2 & AR & 3l S vz, 5 RE: T CoMRE
FMTAZFEMLIZR0HZH Wz, Zh b O R 2 EAER I (2580) &
RBCX #f (25 8H) D 2 BEIZ/HFE LTz (F 3-1),

# 3-1 R ROEH, KE, WRTO 2SR, BLOSEKLZIMVEFif

T TREREE N FITNE
FKEREE  FEAM i (%) R (kg)
Class I Class II AR AR AL A
10.3 [SD
<t SRt 25 7.0[SD 3.8] 2 23 21 4
3.5]
RBCX B 25 10.1[SD 3.6]  11.5[SD 6.4] 1 24 19 6

RGO 2B fRBE : American Society of Anesthesiologists (ASA) IZ X270 88, IRE IIHEMICH B
A&7z (P=0.003)

3.2.2 JREMF 5

RIZERTRFEDRIIC, 22 HDWE 24G BT —T /b (A—"—F v 2 AT 0¥y MERXS
1) ZHERR R D FE AN T D D BRI R B AR 2 I EAMAMRAE BRI B & L7, BRI
WIREL T, TRTOYPARIZIZ YT L RE Y TAE 10mgl R, B LR T 3K
A= fh, ) 0.1mg/kg LT ~<R—/L (b7~ —/L1E 100mg, H AT FE KRS, 1)
Amg/kg ZIRAFENRNEE G- (IV) L, RBCX BEIZIZIZ VY T AERT <R — L2l x T, B
Faxe T (FrvAd— 2% EHR, NV TART =<~V AR S ) 2mg/kg
% SC L7=,
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BREEAT I 5 D HIZ, 7R 7+ — (BWHT e R 7+ — v FE 1% [~ A
T, A=y b, RWR) ZMEBERNIEER S B D £ T to effect IV THK
HLTHMEEA LT, 20H%, W 7HER[RET 2—7 (IZrA4 2y, BV AT
LX) REME Lz, XEME®R. % (1-2L/72) BXUOERZLT v (k&
R7na, DS 7y —~T =</b~)LA) OW A& L., OS FRE:CHRRFHER: L
72o OS BRIIZIE, EAR 7T UK EE (ST MKIN, 72~ ER T, H)
Z A A K b ER & L 7o NS (VigorlIST, 7 2~ EFRL¥E) & HwT OS I
W 2l L7c, PRIRIEIRRIZ. X T O RIZ IV T PHEH C i R IR 18 B (8] 3%
MW Tz, BRFEREIX, FITEAEIOS 3 2 RO RO (RE), Ok, fE,
BLOWEOLER) 2FEE LT, BRI AT OWANBEZHRE L CHRT
DT L 38 BT 7 IR IR FE A e HF L 72

FRIFEHE T 1% . BERR R OMEEE S A EE L2 CRE T 2a— 7 2B Lz, £k
BIEREHLLC, 77V T 40 (LAZ U 7E 0.3mg, KIFEREK, H50)0.01mg/kg %
NN G- LT, A7 AR AARIR (36 ‘C AR 2 78 7o i R Tl IR A 7 v b (FK-
CL3, =1 2 W TRIE 37°CLL EichlE+ 5 ETHIRL,

3.2.3 WRIERH OO fF B AE BR

BRI Vo PR (D VIR T 7Y — ), BRESRE T3, RIR) Z#@iRR 7 (3
7T w7 3030, YA TR, JRE) & VT 10mL/kg/ IR 0O £ 538 T ERRN
R L7, F72, A0 CITINB LK EE RIS E R K~y (A 7a 77 T, Bl - A
FAHI, W) &2 DTG R 2R LT,

PRI FFOX A & U C A SRR CREIL A B U 72 A3, Rifoe ) 70 S R0 S0 42 0K BB
DEALZ B O TS A1, 1EENXNTIFWE (ACE-3000a, 7 a2~ EHT%) &
M, PPV (5B 12 [8]/ 4. WA MEURFRf R =11 2) 2980 L. 1 Bl
B ZFHH LT PETCO, % 40mmHg Bi# 1ZHERF L 7=,

& 1f £ (MABP<60mmHg) Z #8725 121%, 2uARIRTHD 6% ~FAX —F HlAl
(VAR TUEBZD R H—E T/, HL)5-10ml/kg Z20H IV L, RIARTO
WREK ST, ZOBREICE > TIENSCEEL WSS ISR EBr 7 2 (R ey
JATESHER 100mg, M RIER, KPR 2 TERRR I (I —2 0 100mg, #H
B T2, KB % 3-10 u g/kg/ 5> TR RFIRN G- L T ) DO R &2 M -7z,
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AR GOa% 60 8]/ Ki) SR EZ RO =58 12E, g7 e’y (Fifig 7 hae
UVE, BRFEFKSL T3)0.05mg/kg IV T O K& X -7~

3.2.4 FElrE=HV T

PRI I, BRI RER AR 2 O R B X OO BEIR B R 2 5 REE1TO 72
HDOE=L) TR (BTG 1266 CTHRBr T =2V 7 % F i LTz, FRESE ARTIC
X, BB A E IR E (ET-C37S, TE)  DMAKEREZ F- 3B RO AR L L
THRAIL | PER B2 TEZ E2 XM B & CRIE Lz, BRFE IS 1E, B A IR 1
F=H (BP-608V, Ahmra—Ur) 2 v ARIR, D, PR, A2 r ARy 71k
2L DB MLA) MABP, PETCO,, SpO,, 3L ETSEV ZMIE LT, A3 mAN w7k
1285 MABP JIIE TliE, R RIZBWTH7EE O RFE D 40-60% OIEO I
JERIER A7 GRAEWRRTAARD 7, Aaara—D0) 2@, BARE., TR H5
UM RTBEES I B A CRIEL72[11], PETCO, B, BRI R EE T A5y EDOFREEL
TOREMEEBEL, 17 /77 LTl I —%2 G056 DAtk LT,

LU BT —ZI2IN Z . FRERT B SR B 5705 BR8N £ C O R GEARFRE]) | FREFRE
AAD RIS T ETORFIE] GRIBRFEIFRE) | RIS T2 D48 ECICE L2 Rf M (k&
IR | 38 L OVFATIRE i) & Rk L 7=,

3.2.5 AT FHIAHT

‘oo T =2 ORI, LT O ER T &7 572, . KE., ASA 7351,
EONIRFR] L KR JBRIFRRE AT, B8 R . B KOV RFETIZ %L T Kolmogorov—Smirnov @
WA ERE IS ER AR L, ERMERFRO L HE12IE Student @ ¢t BRUE, IE
HMENRTRO BN - 7235 121F Mann-Whitney @ U #iE % =,

(RIE. D32k, FEW 2. MABP | PETCO,, SpO,, ETSEV 2Lt =41 /18 H
DOFRERFIN AL O eI, EENE- B TiEZ Wz, FI2E A% OB K
MEDFE AR BEO PPV OFEE RO BIZIE x * MO EEZ e, /R
I%, P<0.056 THEZER®HDELT,
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3.3 Ak K&

3.3.1 FRIFME BRI

FREDOENRFIA] | A RERRFIR], FIIE R HE IF L F0 JIONRRIER oD I W 9 B A

RO ELZFR 3-2 [TRLE, 2RHDOHEBICOWT, XTHREEE RBCX HEOMICAE
RFETRRD Lo T,

F 3-2 BRIE PR IS JIOVRRI oD IR A BR B B oD AR DL

%f PR (n=25) RBCX #¥ (n=25) PiE
HNREH] (47) 8 [SD 2] 9 [SD 2] 0.466
FARTRE ] (47) 52 [SD 32] 44 [SD 32] 0.408
R AR ] (43) 92 [SD 36] 83 [SD 34] 0.327
g e (57) 6 [SD 3] 8 [SD 4] 0.076
K EDFEAR (%) 28(7/25 §H) 36(9/25 5H) 0.544
IPPV D SEHEF (%) 76 (19/25 58) 88(22/25 5A) 0.269
AR DI A R (%) 16 (4/25 5H) 4(1/25 1) 0.157

HARIT P R Ve 22 2 R o NIRRT e 3 B G0 D IRREEL N T O RFIA] | 6 R
[ RIS N2 B R AE T R CTORFIA], $8 e ] BRERAS T 0B HE £ TICZLIZRF ] PPV 2 H]
R A
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3.3.2 MMELR EOHER

M ORIMERF I L7 ETSEV O XA R 2.10-2.86% XY RBCX B
1.82-2.42% THERL . RBCX BETII ALY 15% REA BITMEVW ETSEV TR
BRI D HEFE DS AT RE T o 72 (£=0.007, X 3-1),

3.5 -

1.5 1

-@-RBCXEE

5 10 20 40 60 80 100 120
i (47)

3-1 P OERKELZERTZ VT A (ETSEV) DHER

VIURNEZ T =N TENTENEREOVEHEEEEREE TR T, S MEEOMERFICE L
7= ETSEV OYYHE 1L, XTHEEE 2.10-2.86% B LN RBCX B 1.82-2.42% THER L. RBCX
FEICBWTAHBICIKRME CHERE L T2 (£P=0.007),
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3.3.3 BREET OFFRAGER R E=Z V7 HH OZAL

R OMERFER R E =2 UV JHB OB ER 3-3 ICEH L, Pk
EIX, BEMICAERZTRBD O ho 7z (£20.227) 28, *FHREE 4 56 (16%)
F KOV RBCX B 1 BH (4%) 1T 36CHN DIRMEIE 2RO 7, DHaBUT. < HRE
102-134 [0] /43 % K OY RBCX B 99-129 [l /5y THER L. HEMICAEREITR D S
g otz (£0.850), MABP %, xtH#E 75-85 mmHg 35 X OY RBCX #f 70-81
mmHg Tod VD BEMICH B2 2L O b h o 72 (P=0.5440) 53k} HEEE 7 57 (28%)
BLORBCX B 9HH (36%) (2 MABP 60 mmHg Kimi OKILEZFBHZ, Zh b
DR TIE, 21 A FIRL RS RT7 X IV oREICEY ., MJE % EFE
FAICEE &E D 2 N TE 7, Mo IPPV £ Rk, *HREE 76% (19 #6) B
JUO'RBCX #£88% (22 BH) TdH U (FERMIICAH B R ETR D 72 i 72 (P=0.269),
NP i, 6FPREE 13-18 [8] /433 L OV RBCX #E 12-16 [/ 4y THERS L. BEMIICH
HRZERD LN o7 (P=0.506), PETCO, [T&HEAE 35-43 mmHg XL
RBCX Bf 39-44 mmHg THB L, HEMICAERZITRO LT RAF 2K E
o7z (P0.181), SpO, (XMt & b 95% LA ETHER L, BEMICHE 221X
BT (P=0.384), RAFmgFLREZ &6 T,
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#* 3-3 MRERH OMFRAEERRE =SV 7 IHE DAL

JRBRERRIRERT (2))

5 10 20 40 60 80 100 120
ETSEV (%)
B 2.1[SD 0.5] 2.3[SD 0.5] 24[SD0.5] 2.6 [SD 0.6] 2.9[SD 0.5] 2.6 [SD 0.6] 2.5[SD 0.8] 2.6[SD 0.5]
SR
©5) @5) 25) 25 19 an (10) ©®
RBCXE: 1.8[SD 0.5] 2.1[SD 0.4] 2.1[SD 0.4] 2.4[SD 0.4] 2.4[SD 0.4] 23[SD 0.5] 2.3[SD0.3] 23[SD 0.3]
(25) (25) (25) (25) ) (12) ©) )
IR (C)
P 37.8[SD 0.5] 37.9[SD 0.5] 37.5[SD 0.6] 37.1[SD 0.7] 36.9 [SD 0.8] 36.8 [SD 0.9] 36.4[SD 1.1] 35.8[SD 0.9]
0 ®) an 3) an (10) ™ @
— 38.0 [SD 0.8] 37.9[SD 0.8] 37.6 [SD 0.9] 37.6 [SD 0.9] 37.2[SD 1.1] 37.5[SD 1.1] 37.7[SD 1.2] 37.7[SD 1.1]
@) © (1 (4 ® © 6 &)
DA (E1/43)
B 134 [SD 39] 127 [SD 44] 107 [SD 36] 114 [SD 31] 109 [SD 29] 109 [SD 30] 107 [SD 37] 102 [SD 40]
SR
@5) @5) @5) 25 19 an (10) ©®
RBCXE: 129 [SD 36] 121 [SD 34] 109 [SD 30] 112[SD 27] 109 [SD 24] 105 [SD 20] 99 [SD 24] 114 [SD 17]
(25) (25) (25) (25) ) (12) ©) )
MABP (mmHg)
- 85 [SD 28] 78 [SD 23] 75 [SD 15] 82 [SD 18] 84 [SD 18] 82 [SD 18] 77(SD 11] 78 [SD 19]
@3) @4 @5) 23) 19 an (10) ©®
— 81[SD 19] 70 [SD 15] 71 [SD 15] 71[SD 15] 72[SD 14] 70 [SD 13] 71 [SD 10] 73 [SD 12]
(25) (25 25 (25) an 12) ©) )
WELEC (1/43)
B 18 [SD 16] 13[SD 7] 13 [SD 4] 16[SD 8] 14[SD 5] 17[SD 12] 15[SD 4] 14 [SD 4]
SR
@5) @5) 25) 23 19 an (10) ©®
RBCXE: 13[SD 6] 13[SD 6] 13[SD 5] 16[SD 9] 15[SD 7] 13[SD 7] 12[SD 6] 14 [SD 5]
(25) (25) (25) (25) ) (12) ©) )
PETCO, (mmHg)
A 35[SD 7] 38 [SD 8] 40 [SD 7] 41[SD 6] 40[SD 7] 42[SD 6] 39[SD 5] 43 [SD 6]
25) 3 @5) 23) (19 an (10) ©®
— 39[SD 9] 41[SD 9] 44[SD 7] 43[SD 8] 43[SD 7] 44[SD 8] 43[SD 6] 43[SD 9]
(25) (25) (25) (25) an (12) © ®)
SpO, (%)
A 98 [SD 2] 99 [SD 2] 98 [SD 2] 98 [SD 2] 98 [SD 2] 98 [SD 3] 98 [SD 2] 98 [SD 1]
AR
(24) @4 @4) 5 19 an (10) ©®
98 [SD 1] 98 [SD 2] 99 [SD 1] 98 [SD 2] 99[SD 1] 99 [SD 1] 99 [SD 1] 99 [SD 1]
RBCX7HE
(24) (24) 4) (24) (16) ) ©) @

BT FRMEAERER~E (SD) 10 () WIIREZREH LT — 28 Ez "L, £, ik
BOBBF LRSS AR Z 00 2 L, 2200 ORMEIEM & L C/R L7, ETSEV : RIFR
AR TNT PR MABP : SR ENIRINE . PETCO. /& RIER WL R 34y . SpOs : #R 1
) 1 S i Fn 8
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BT E R

RE L VHEDBRKRGIC LB 2FMBZIT O DDE=2Y » 75

BHEMREIRFER B - BREESMIRA

g

LERBREBOENIE. [2BRBRTOBYOREE2F2] . [RECFHA/MABICETT 25H%R4ET 2] &
IZHB, LI ->T, MBzBY Y 28EME. MEREZBYICHRT 2 CRKIC, BP0 - B1R - R#L L
ZAIBEA PR Y EREHE IS T2 LD EREND, BMEMBARFRTIE. 25RBRPOBYOREEZHEIT 5/
DI, UTOER (E=2Y D) OEBEHET 3,

1) MEBERROKE & AP HR

MEBERFRZEREL. BYORRRES L UOPRBERREEZARE T2 U Y IHEIC L > THAHECERY
%, BYORENEN LIIHRICIE, MBERRIEIMBELEEMICESTE2 L5107 2, MBERRISMERLE
ICHBEEAR, SEBR RELALTOEYREREE, BLUKRGRE. £ L TERLMERR (B &F
AOBBEELIOREZTHT L DI, UT0E=L2 Y Y /HBEZEHRN (DhedboE) ICRBFEERD S
YD RED HEIEY 5 £ TOMEHRT 5.

2) ARAERWEEZZY VS
LEMBRTOSYORBE L UAERS., BAOKRES, LFEWRE, IRE. OB EIIRAK. TRES
FONERER., AREECET. EHOEFRERR (CRT) . HRNOREREREE AORAREEREL CERT 3,

3) EBoE=2Y Y

DR (RIAE) B LUOBRMEDMEEITS T &, HEICH L CROABRMTENE % EES 5, LERE=
£ — &, OEH (REER) . BiROMZ. BIRER. FERE (FLXFEST7) ondhs z&ERIC
BRI AL, DABOERICIILERE=ZZ—2BW5 2 ¢, BEDAE & LHFIZFRE & L THaMBTITL. &
EROITEOICERT D &, ¥/, HEICR U TREDRTE &L RBHEZ30DEICIT I,

4) BEOE=ZRY VY
AIREEE, MEDEhEEERT S, BEALCIRPEZRABICIBETE /L AFTF A —RZDEEXHBS S,

5) BROE=XY Y
IR, PRE. &SRR (BMOERNY SOBERY) TERT 5, BYOTIEZERL, 1T/ X
— A —TEET DI eHET S, MRET A BEFERATLIIENLEEL L,

6) ZKEDE=ZY Y
FBRAEAITH 2 &,

7) HMEOE=ZY VY
R =X — IHMEEAFERT 2GR ESHBEISL L TIT S,

8) MEEEHROSHYDE=LZY S
LEREBROBRSRTHICHRERRENTTE L -8 E MEBRERRNERNICERTERWEAICIE, BAT
EAXFTEDL LS IChDET, BN (DR EHLDE) ICBYOREAERT 2,
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AWFFEDFE RIS, REGEFIC RT3 7 2me/kg Z BRBATEEKE L TR T 5
FTHZELITLY, BRI O PR AR BRASRE A R T 52 L7 ANVBHBRI O MERFICEE T 5
NI NTWANIREZ 15%RERHTEHZENHALNITR ST,

ARWFGECIE, SRR O MERFICE L 729 @ ETSEV 23X IREE T 2.1-2.9%
LV RBCX #ET 1.8-2.4% ThHVH ., aXF ax 7 OIATHE G L > THRRELE
R 2 A AR C & 7o, WA RRIFESE D BRI 20 B D 5B & oD LR IZ X MAC A H W
SR THY[5L, 72, 191, ROERZ LT D MAC 1X 2.34% Th 567, L7
Do T, AFEFREEDMERFICE L2 v R 70T BT BEE T 0.89-1.24 MAC
F L OVRBCX BET 0.77-1.02 MAC L HH S5, S BFRRIEE 2 W A BRI FE D 7 T
MERFT 2720121 1.2-1.5 MAC B EL SN TWDH Z Enb[72], (REET
0.25-0.3 MAC F££ ., RBCX #£ T 0.4-0.5 MAC 2 O FRFrE Rk BRI R 2155
iz EHER S, exXFax 7 2me/kg DIFATSCICE >~ TR 7 LT O
KEZ 0.1I5-0.2MACERERBM TEL LD LEZEIDLND, HFH2EITBWT, KRiZ
0 _F a7 2mg/kg AT SC 5 &, 17T% BREDOER 7 /LT MAC-
BAR DR BZBEOENL Z ENREINTEY, RERfllcEBNTHeX)Fax
> 7 2mg/kg OMWAIEGIZ L > TRIEERIZEDO AR 7 VT ERERAD R 5
bNDHZ NP NN, BT X T IEIRIERSICHELSBESGLTWD
7 7x% RUBMMABRKICBW T, COX-2 2BIRMICHETLIZLTTrRR S
TV OEAZIE L, SLRIEMFERSEREN 2R 5 HHTH 58, 40,
41, 76], ARBFZED RKEEEFIICENT, ER 70T CEREOKRBEB R AR LI
ZEMD, ROBERIHREE L TeXFax 7 2mg/kg D SCITADTH D &
Ezbhb,

NI R—=MIEIEMREEA A A FEREICOBEIL, n LA FZAER
EEMEICINZ T, #RERICB T 2MRBIEENWE TCHL /LT FLF I oR
5-HT O FE VAR ZLE L., & 512 5-HT Ot 2 e 4 2 1B %2 08 o [26,
30, £/ b T~ R— L ORFHEY CTH 5 O-desmethyltramadol (M1) b p ZHIK

ZEWBAMEEZ RO Z LR RSN TI Y [26], 245 O HFHAEH 23 A FKA D $1FE
MPEICEGLTWDEInNTWD, M7~ FR— L3 dEMEEOFEAF A FTH
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HIEMNDL, FEALERR T AoV EREEATE A A FEBEIHEDO L9
2Rk LWVIERIHENT 22 < 0 DR OBV O R E BT SRk b Nl
MEERICB W TS HWHND L5122 >TETW5bH, 7~ F—/L dmg/kg O
RN GEGI2ED  ROBERTZ LT MAC 38 22% BT 25 2 & R#ss
ENTWH[26], MEMHSERETHLELE RIT, =0 7/1F 2 MAC & H &K
FPEC Y (0.5mg/kg IV T 17%., 2mg/kg IV T 32%. Tmg/kg IV T 63%. 27mg/kg
IVT67%) S¥LZENRSNTEBOI61], T~ F— L 4mg/kg IV IZE/NLE
% 0.5mg/kg IV & RIRREDHBABNERIRLNH L EEZXOND, TTRITE
W, iRTO T~ R—= OB EICE > TR TFERMEZOEFEEHE~DOAL
PEIR &4 TV 5 (36, 48],

ABFFE T, R REFET 0.25-0.3MAC FRE B LN RBCX HET 0.4-0.5MAC FREE &R
TN7 MAC AL TEY, M~ F— Uiz T Fax o 7203252 8I12X
D, AN ET T R 7 B 2 R A RO N O L HERIE LD, RBFFEORE RiX, A
EAARERIW CTHDHI T~ —/LE NSAID THrHaFax 7 oftfiIcky, < /L7
T—F VIR ONEBHEONDLIEERIELTEY, 20O SIZBWTH RO R AT 5K
LLTarRFaxr 7o SCIFAHAThHLIEEZLND,

L EDZEnD, RIZBT2IFIOR~_Fax o7 0O SC Ik, BRRFICB W THERY
NT U BER BRI SEDLNEPFFCTE SHICAEFANERILEOPFHIZE- T,
eI R &~ LT — H VTR DN RGO N LT ER I BN Lo, AN O
B 885 &~ LT B — X VIR O & E G DO T U AR E FERR I I A b2
ET, KR RO RN BT & B OB TR D LR S LD,
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REGRE B Z O, BRERETE IR Ca_Faf o 7 LT~ R — L O R 52 XD 50
B $98 &~ v F B —Z VIR O PR IS X - T, R O BRI ER B RIT TR R
L7,

2015 AF 7 A -2017 4F 3 HIZARZM BB R o & — THFR T2 FhE L 7=
K 50 BHAZ MEAEL 23 FRAEE (25 BH) B L OVRBCX #f (25 BH) @ 2 BEICHy T 7=,
FREERT R & LTI _RTofRRIZIFXY J 4 0.lmg/kg & F T~ FK—
4mg/kg ZFFIRINEE G- L, RBCX BT S Hbica X ax 7 2mg/kg % SC L
72o WRERRTRIEZE 5% 5 0 HIC T R 7 4 — L THEHSE A LT, OS BRI TR
MESRF U7z, BRIFETPICIE, R, O, MR FEBLIIMAY MABP, PETCO,, SpO;,
B L OETSEV % Jl7E L7z,

SEBLRIE DO HERFIZEE L 72 ETSEV XX RERE 2.10-2.86% 35 L O RBCX B
1.82-2.42% THEE L., RBCX BECHEIZIA Lz (P=0.007), kIR 13xt
FRFE 92 438 [SD 36] 3 X N RBCX Bf 83 40fé] [SD 34] TH V. BERICAH & 7%
XRO BN D o T, B OKIR, Ok, PE%E. MABP, PETCO, 3 L O
SPOL IZIXBERIC A B R Z TR D bz oo 7o, *HHEEE 7 58 (28%) 8 L UV RBCX
B9 FH (36%) (2 MABP 60 mmHg A QK1 EZ RO 7=, 2 b o R T
X, 284 RS DL WIE RN R7Z I o&RGI2LY, IE% E5#FHIC
M SE5ZENTE R,

RBFFEDFE RS, REFREBNICaXF a7 2mg/kg ZRRERTRIKEL T SC 15
ZEIZRY BRI O REAE BR A RE A T 287 AVRHRRIE O MERFIC T DB AR T
WNTURAIRE R 15% FREBIHCTEXAIENP LN Tz, Fo, A A N8R 3
EDOPERICEY, eV SR 72T TlERd ~ v F B —Z LR O BB ELNDZ LR
WAL, J0AT #h e JE AT R R B BR OO RRICAR L Db D LR SIS,
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A, B OEALDE BT 2 E#HMOEmE D & &b ISR ATRHRE O T BN
PR S AU, AN A B B ISR D B L v LT — AV ER O o O

ZRERRPIZ D A v, 185K D B 3K 2 42 By BRI 0D JRR B AT 45 SO0 H SR L OF A
LTHWD Z RIS TWD, e T aF I TI3HERT v A FRIURIESE
(NSAID) TH Y . 7 7 F FUoBABRKICK Tt Fx o7 ) —F (COX)
EHAEHNCIHEL, RIERCERICEGT 270w RE 77 02 OFEAZIHIT
HZEICRVIRIEER E BEREIEM A RET L2EATHDH, T ax 7
i AR 23 8 < COX-2 TR & RIEFNL A~ DAEMEBITHEDS m U & W o T2 KF
MEbH, BREMEDOREWNSAID & L TROMICHEKICHEIATEY, mXFa
X7 OEFHARANIWAIRGERREBLIOME TEARIN TS, LNLARRD,
BERERFEORMICB T et ax sy 7oEYEREITFEMICHET I T
L0, REOHABFMRICE O THEHERICHWWON D ER T VLT 2T LD &
T HEEERAMBIRIC L 28 _XT aX o TORYBE~ORESL, n)a
F TN K D WMAFREEEE D MAC-BAR ~D BT o ahiad s Ty
RN, T, AR TIE, ROSHREFHCB T Xt afx v 7 oRYERE L
PRI B R B S B e & NS AR IE S m R 2% v T OB REIC KIFT
B OV TR LT,

BT, BRI/ E— 7 VR 10 B0 (iR 5 BH, MR 5 81) %
HWT, mx_XF axo 7 oY EREICE T 2 EMAMRG & L Clind X ONEEH-
AR TN T URREE (0S B BNaXtaxs T OERYEHRE~KIETEEIZON
THRF L, R RO R M RICB T2 MErXFax s 7RED
R HER CEY e (KM e N oo TR EC,. . e KMk E 2=
RE [ Toad. &5 240 DB OME T XF a2 X TRE[Cyl) ICHABRREITRL,
LE R O R Ol (1-11 5%i) (B W T, Ec L 2Ky EE~o
HEIR/NRTHDLEEZEZ LN, —H., OSIMEF RN Tt axv7aH&kb5 L
TR RICEBIT D Chux & Tow 1T, KEHRBERFICENT X7 285 LTz C,,
ETo T2 ARICEKTEBLIUCIEE Lz, £72. Cued OS BT CTH
NFaxr T ek LR TARICEEZRL, SCLIcrXFafxs 7o
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KB RE 1L, OS FREE & B EMKIC KA TERBIBBOE I L > THEELZIT D Z
ENHSNE ol —HTUAERMICE 2EDEEE~DO BB L, RHRER & F
BRIZOS R I W THBO bR hoTe, £, OSHHBrFTr AN Faxy
TE®BRE LR RICE T D MiE e ST a3 % v TR T SO BLAE 7 A
PUEMERZHG0N 5 L-ULIZEL TE Y, OS MEMC X 2 PLa e /F 0885 /E A
~OEBIIRNEEZZ BT,

BOETIE, WARMNICEERZE— LR 6 HEA W, X axF TR RO
TARTNT UBEREICKITTHEEIZ OV T Minimum alveolar concentration for
blunting adrenergic response (MAC-BAR) ZfE#E L L THFfL7, aXFax
7 2mg/kg & SCTHZ &IZED AR LIT BEODAFERERTZ VT MAC-
BAR /DI R FRD HIL, v _XF 3% 7 2mg/kg @ SC 12 & > TRDOMEFE K
BB CE28BIERE2HBOND Z EBRET,

BoETIE, e RT3k T ORRESRERAD R L IR A B A A i
MEOPEHICE D~ VT =XV OFNEIC O TEHKRMICHREF LZ, K
FHBEERE X — THRFINZ FEM L 72 R 50 ISR HE & LTI 4
VILE NI R EERNES L, N Tr~XFa%x 7 2mg/kg & SC L
722588 (RBCX Bf) BLOuR_Faxv 7 a2 b Liho7 2588 (WIREE) (2
SWT, ABFRFEOMEEFICE T 28R 705 R E & i L7, RBCX BE T
FOERTZNT VRERXTREELD 15% BREARICKLS  FFREERESR R~ KIZ

WELR/NRTHY, e_XF a7 JRR PR T SR 8 D R D 20 B A B IR Y
bR TE o, ZTOMRFIC n_pfaXx 7 e NI =L X5
Df;ﬁ\%’ﬁ?}:7/&9‘%~7}V§Ef@7ﬁ§<ﬂ3‘$75§ﬁ<éﬁ/bf:o

LEDRERN G, BXFax v 7 ORYEEIZER 7 VT VREEE L OB T
PRI K DERBIBOLEIC LY HEELZT L0, 2O MPHREDOKETIX
JEVER & BURIER 2 Z T 272 DICIE+ o RIBETH Y | OS MIHIZ K D5 v~
aFx T OHRRIEEM EERIEH~OREIIR/NNETHDL EEZX BN, £z,
BT ax T OWAEIRGEICED . REERIICET ORI T VIRE A E
IR TE A Z EDNERMBLOBEARMICHL N E R oTz, BXTFaF 71X
RONT 2 ZARBICHEBEICET D AND Z EICE > TE VB2 RER L E
M D7D — & EH X LA TH D &HmI i,
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Pharmacokinetics and pharmacodynamics of robenacoxib in anesthetized dogs.

Non-steroidal anti-inflammatory drugs (NSAIDs) are widely used in veterinary practice
for control of pain and inflammation associated with acute and chronic disease, especially
orthopedic disorders and surgery. These drugs affect the arachidonate cascade associated
with inflammatory responses and, consequently, inhibit cyclooxygenase (COX) activity,
resulting in anti-inflammatory and analgesic effects. Two primary forms of COX have
been identified such as COX-1 and COX-2. Initially, COX-1 was identified as a
constitutive isoform mainly responsible for synthesis of physiological prostanoids, which
serve to protect various organs, whereas COX-2 was identified as an inducible isoform
responsible for inflammatory responses, but further studies have shown that both isoforms
are constitutive and inducible.

Robenacoxib is a novel coxib NSAIDs that strongly inhibits COX-2 and it has been
demonstrated to produce analgesic effects with minimal side effects in dogs. Robenacoxib
has several favorable pharmacokinetic properties including a short time to achieve a
maximum blood concentration and a high bioavailability after a subcutaneous administration
in dogs. Owing to its acidic nature, robenacoxib is highly bound to plasma proteins with
the result that it concentrates in inflamed tissues such as an arthritic joint, thereby displaying
the property of tissue selectivity. Preoperative administration of robenacoxib has been
demonstrated to be effective for control of pain and inflammation associated with soft-tissue
and orthopedic surgeries in dogs.  Therefore, the pre-anesthetic medication with
robenacoxib is considered feasible in terms of safety and efficacy for anesthesia and
analgesia in dogs. In fact, the preoperative subcutaneous administration of robenacoxib to
dogs has been approved in some countries including Japan.

Currently, volatile anesthetics are widely used for maintenance of anesthesia in many
species. Sevoflurane is a volatile anesthetic that has a property of low blood/gas solubility
resulting in rapid anesthetic induction and recovery, and faster control of anesthetic depth
than isoflurane. On the other hand, the pharmacokinetics of drugs are affected due to the
altered cardiac output and regional blood flow distribution caused by volatile anesthetics in
dogs. Thus, the pharmacokinetics of drugs administered as pre-anesthetic medication may
be affected during the maintenance of anesthesia with volatile anesthetics. Although the
pharmacokinetic properties of robenacoxib in the conscious dogs have been reported in detail,
as far as we know, there is no study regarding pharmacokinetic properties of robenacoxib in
dogs under inhalation anesthesia.

Therefore, the purpose of present study was to evaluate the pharmacokinetics of
robenacoxib, sparing effect of robenacoxib on sevoflurane requirement, and influence of
sevoflurane anesthesia on the distribution of subcutaneously administered robenacoxib in
dogs. In more detail, the chapter 1 was planned to investigate the effects of aging and
sevoflurane anesthesia on pharmacokinetics of robenacoxib in dogs, the chapter 2 was
planned to investigated the sparing effects of robenacoxib on minimum alveolar
concentration for blunting adrenergic response (MAC-BAR) of sevoflurane in dogs, and the
chapter 3 was planned to investigate sparing effect of anesthetics and usefulness of
multimodal analgesic approach using a combination of robenacoxib and non-narcotic opioid
in canine clinical cases.
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In the chapter 1, ten healthy beagle dogs (1 to 11 years old, 9.3 to 14.3 kg body weight,
6 males and 4 females) were subcutaneously administered robenacoxib (2mg/kg) under
conscious condition or sevoflurane anesthesia inhaled a 1.3-fold predetermined individual
minimum alveolar concentration of sevoflurane at a 28-day interval. The dogs under
sevoflurane anesthesia were also mechanically ventilated and received fluid-therapy. On
each occasion, serum samples were collected from the dogs before and at 5, 15, 30, 60, 120,
180, and 240 min after the robenacoxib administration. Serum robenacoxib concentration
was measured by a liquid chromatography-tandem mass spectrometry. Maximum serum
concentration of robenacoxib (C,.) was 2.2 ug/ml/ [range: 1.2-4.6] (median [range:
minimum-maximum]) and time of C,, (T..) was 90 min [range: 60-120] in the conscious
dogs. In the sevoflurane-anesthetized dogs, the C,. significantly declined (1.3 pg/ml
[range: 0.8-1.4], P=0.008) and T,. was delayed (120 min [range: 120-240], P=0.018)
compared with those in the conscious dogs. The serum robenacoxib concentration at 240
min (C.,,) decreased to 0.5 pg/m/ [range: 0.2-0.9] in the conscious dogs, while it remained
higher in the sevoflurane-anesthetized dogs (1.0 pg/m/ [range: 0.3-1.4], P=0.011). In
conclusion, the anesthetic procedure with sevoflurane, mechanically ventilated, and received
fluid-therapy might affect the pharmacokinetics of subcutaneously administered
robenacoxib in dogs.

In the chapter 2, sevoflurane MAC-BAR was determined by judging dogs' response to a
noxious electrical stimulus (50 V, 50 Hz and 10 msec) for 10 sec in 6 beagle dogs on two
occasions at least a 7-day interval. In each occasion, saline (0.1 ml/kg) or robenacoxib (2
mg/kg) was administered subcutaneously at 1 hr prior to the MAC-BAR determination.
Robenacoxib significantly decreased the sevoflurane MAC-BAR (3.44 + 0.53% for saline
vs. 2.84 + 0.38% for robenacoxib, P=0.039). A subcutaneous administration of
robenacoxib (2mg/kg) decreased sevoflurane MAC-BAR to approximately 17% in dogs.
These results suggest that subcutaneous robenacoxib provides a clinically relevant sparing
effect on anesthetic requirement.

In the chapter 3, twenty-five owner-owned dogs each were premedicated with midazolam
(0,Img/kg 1V) and tramadol (4mg/kg IV) with or without robenacoxib (4mg/kg SC) and
anesthesia was induced with propofol and maintained with sevoflurane in oxygen for
surgeries in all dogs. The requirement of sevoflurane to maintain surgical anesthesia was
reduced to 10% in the dogs receiving the combination of tramadol and robenacoxib
compared to the dogs receiving tramadol alone. The sparing effect of robenacoxib on
sevoflurane requirement was confirmed in canine clinical cases. These results suggest that
subcutaneous robenacoxib provides a clinically relevant sparing effect on anesthetic
requirement and the preemptive and multimodal analgesia with the combination of tramadol
and robenacoxib was useful for clinical cases of dogs undergoing surgeries.

In conclusion, the pharmacokinetics of subcutaneously administered robenacoxib was
affected in the dogs anesthetized with sevoflurane, mechanically ventilated, and received
fluid-therapy. However, these anesthetic procedures may minimally disturb the anti-
inflammatory and analgesic effects of robenacoxib in dogs. In addition, it was clarified that
subcutaneous robenacoxib provides a clinically relevant sparing effect on anesthetic
requirement in dogs by experimental and clinical studies. It is concluded that robenacoxib
is a useful NSAID for providing safety pain management when it is incorporated into the
balanced anesthesia in dogs.



