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(Studies on development of new diagnostic system with

laparoscopy for obesity in dogs and cats)
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FE
BB 2H LVWEROME

X C®IC
I, NERBRICROM THBEBEICEMOREENE A TWVD, RIS, Edx
ANF—J{ L TN a—AXD 7 I BIKET D0 AEEFYRAORBTFME L
AFT22E0b, BEAZSERLELSGICE, RICERIVIEHLLSTVWEHTH
HEEZOLND, IEMAE (obesity = obesity disease) 1%, ¥R, IEERFIEAITL
D ETHLMRBMERBSL, TNO 2 AR ETHEES. FRHMKMAR SR R FEESE
DYRAT Ty 7 2—TobV ., BHEOTHIZTEERKICBWNWTEROBETH D, [MH
UL NETHAE O IE M 72 ] E D 7= o | NET 2 — R VENE G (I PENE) . ZIRPENET (2 59 1
— MG A R EOAMICL Y S LIS DE L, REREOH S H 0 (B
ERONAENLER D) ZIEREE ERL. TNZNBELEHEOAEIZLY 2 ¥
AU w7 vy Re—hL B TIEBREMHICSET 52 L2 L7z(Okada et al., 2017),
ZOLEEH L2l e —F v — MERICE DV IER G LV HAMIZZR 2 Z &2 H
Ensd, 70, IBHOXVEERZHOLZOIZIE, 7e—F ¥y — FDFKEAT—VIC
BILEMFEY— I —DEEELZEDLILERND D, 2O Z S L., PR
EREELZREST L2 LR, KRB CORMOHE, E6ITITZED T

REICDEEZLND,

FT1IE EHOoEERLFORE
EEIZAERRERRIC R U 70T 4 RONBENCERB LZREZ WS, IBRIZE HIZE

FHITADBBERFR L LTHESND DT TIEZRWD LG TR R G
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{5 IE

I L & T HMBIERAEC, TN 6 2R L U CTRIET 2 b B IR B0 2 R



H - BETRE SR ERR A REEREZSISE T L6 ATIEESAICHE

B [

T

BEOMLBERRME TEME] EERLTWD (HAEM TS, 2016), fH FL LR RS
(WHO) D 2 It 2 % T1x. body mass index, BMI=25 % over weight (ififA&), BMI
=30 % obese (JEiifi) & & L T % (World Health Organization, 2016), > 23 [E D
BMI=25 ® B 1% 28.6%. ZPEiE 20.3% Th 2 0lxt L (EAEF@E Fk 25 FEH
FEERE - SRBHAES R OME, 2014), BMI=30 OEIA 1L 35%RETHDLZ L b (&
ETHEE R 24 R ERMEEE - SREFE RS, 2013), DAETIEEERBE D 22 <
FRAVIETE RS Z W E WD R A H D, 2L E TOWFFEN S BMI 26~27.9 O R T & i b
miLE, mrUV 27UV E874 FLE, =2 A7 82—/ VilfE, & HDL-= LV A7 1 —)b
MAEDRIENEZ D5 ENHRESNTEY . AARANIEEIER TH@EREREICORN
DT WA L SN TV A (EL D, 20000, =52, DAEICEIT S BMI 25
~30 DBENZ ZTEHHFET 2~4FITHM L, Y& TITERECERE -2 EE L
TWA(EH S, 2000), B (BMIz25) &2zt oo b, OREMICERZ2 W
LB LR EEET 2RERELATLE. £0d,. OBFERFEL NI VEY R
JEME LTV =X MNIABEICLAAZ ) —= 7 THBEMEEZ b, B
CT M&EIC K> THEEZW S e NIBIE I RIER . OWTF )OSR E T 5H612
DN ETILIERAE obesity disease & 23 % (Examination Committee of Criteria
for ‘Obesity Disease’ in Japan, 2002), fEifiE 0> 32 W7 2 M (C WA ZH e fl FE 55 & L C,

NV 32 Wr AL 2011 T, MiMERER . IEE R FIE. ®miMmE, &REEME - iR, w#)
IRPE R MZE | BRAGIT. AR ELE « RAT, BB Ry M0 I 0 0 0 B« JES i (R J6 S0 (o o

EE) AR AR B E R R O 11 OFER H T DI TW D (B A NS 7 2 N8 AE 2

=
bt
N

WRHERES, 2011), Z2WEEICEFEENRN Vb0, B EEEL, EEE2H

DANREHAREL LT, MAE., FRRMAR ZERE - 28R . R W B . B R



BYEAM, BREFEHRIE. BLXO—EOEMEEE (KIBXA A, BENAL. TEERIA
FER DS v, BB S A, AR E) bbb,

20 AL L DEFBEEN RKRES B L. D TEL O ANME B - T JRYE 2 )
L, Dl REHR, 2 BIPERWFE ., BN A . PAZEMME R & 0 IR G M B (non-
communicable diseases : NCD) 23 St [H | J ik LIE & & ITH 2 TW 2 OFF,  20156),
WHO 13 &R TH NCD IC L B0 80% T REBR FETRLADELTEY, &
HBOBERKRZEEMETH L EHEML WD, NCD IZ—KICHFELEFEORRAIZZE S %
JET 5 DT, THIZHD =, BENHEEIMO TRE W, £ LT NCD OFEIED
ZATEMNAEE L TS EEX N Z L, B 7B o BB . EE
F5H, T LIRPIT, RO FmMN 16 a MR DX IR oTBRER T

FfEDOHEmTHDLEEZOND,

528 Mo e o Bk

5 H TR ORI AR AFAE SN TS, RETIEMOBEMEKE, IR
52% & #EE S #L(Russell et al., 2000), 7 > ~— 7 T OK 40% 23 @I E, BT
oo WA I T 5H(Sloth,1992), 7 A U 7 CTlX 1995 FIZ 8,159 FH D Al % i A5
U7z fS 3. %9 35% 28 R 72 W LB © & - 7= (Elizabeth, 2005), R {RD 2 = v K
FURI AT TR TAYBITET D ROMERERIT 22~40% & S (Fk, 2014),
WTNOETHHOBAEE - JEHOFHSGEIROZAL LEXTHRICEWHIEZ R L
TWd, BARTIE, ZOREM?LIEFE, ROBTHLREBAHITND LN Fi
BES A, Z< 0 Z2 LI LA RESHEIZIT oA Tn 2Ry, HEFZEED
7 V—7 Tl 2008 D 2012 FTT CTEHOEMIFHEBEICH 12 W TE &, Mo

ERERA 21TV, K 42% DM BEELZNLIEmR CTH L E DR EZHTNDHEHRD,



2013), fERME SN TWIME (26%RRE) ITHANR D SEWETH Y | FRFICHH A~
ROMEIZIEREETH -7 (FR, 2014),

BrxD 7N =713, FEHRRICEXTEBLLTWI L2 I ETHRELTE L
(Tanaka et al., 2005; Mori et al., 2009a; Mori et al., 2009b), i @ fF&IZ I3 IEE T &
7N a—2Zx L TCEVWEKnEE AT 57 vaxr—BiEEE K E (R IAAL
L OMBRE I A RITHARE LBV, HOFMBETIIA v 2 Y v v 7P friEls
FORBENMEV, ZNALOEEBTFIIENRT DL S OITERTT 572 EMITMEFORE -
JEERMEZB L., A AU UIBUEICHR D 09 < MR RITH~JER Lo 0 E)
MTHHEZEZBLZTWD, ZHLEZENbMIIADOREFHMEET LE L THLAH
Th o,

RATH A Lo WA 2 B0l CTld, BEMEMM=NEE O & o Aa7EH
BEOZEIZE DN TARLL BIZEH W — 2 TR 23 2 TW D BUIRANE 2 5, I 28 NCD
DYAY T 77 H—=loTWHIEEEZERabED L, HHAMITEN T 2 MM O IE
WAL EY . REICIEWM A2 R L, B RLEZITWEOEEE THT 5 X

TAEREST DI ENEERORBEOREL VA D,

3E B LWIER 0L
NEZEIR CIE A AREMESA L Lo CTHBEZAOH 25 T5EIC—E0HE
AT TEFEZBITA T4 ZERKLTWD, 4%, RERERLRZ LT —>
DOFEL LT TR RMCE S ER ] (EBM: evidence-based medicine) 23 #2Mg &
NTWD, 2016 FEDTA R T A4 Tix, BHPRILEZ A RT A4 ot/ d~<
Z<BMY ANBND EHICLRENTND, TRbL, BEOEHLLINE AT —

FAVIFZETRRIL, FAT— AV MZOWTEOHEDBRE 2 LT [HE L



— K] LRRRILOKEEZEST [T 2L~ 2METEHEICk-T, &
NICE W&~ — I —ORBOLEFICEVIEHEZHET S LI TWD (M1
ORI ) ZRE L TV D), BEAA RT7A4  ORRKOFBEHEIL, % body mass
index (BMD CTHET 5721 TR < MEL LT & T 2 EWEZ RO L, EFEICE
OIRBIEL D RICEHZITORTH D, ANERUTC LI R AT =X L TIEm2E Z 25
T, 2L TV RIZESSBMERELEL Z 21T, 20 TPixtED D LTl
THEHETH S,

IS IE, ADIERIEZW O 7 v —F v — FHARER ¥, 2016) 2 S & (2 [0 R
WEZW 7o —F ¥ — b LW OS] 21ER LZ0MES, 2016, Fig.1), &
TaarraarAar (BCSD b BRI DS E D 4 DL v L 9 B FEAm
BEo T EEREME L, EE L TREBRS - EHAZICE VBN LSS 2 — kM

(JRFME) B e T2, 7y TReA vy A Y =<7 EONSWERR., Btk
ARG . LR FEBMEAE . I K BB 7e &L 20 OIRERITRR B B O BRI L
TAT O BN & DB &2 ZRMEIER CEEMERT) & LTaBET 5, — RN #
RIEEDH 256 & RWEAICH T RERER2WEA T HEMAER simple obesity
ELTEREROXIGINE T 25, RFEREND 25 G123 < OHAITRIERSE 0,
MifEREFE & . IRE R EIE. AU SRGUME. IEVIITFZR SR L T8 D, 2 b
Z V% 5iE pathological obesity (= obesity disease) & #FRT 5, JEMAEILX S &I NG
MOEERSDHEE L RVERIIH T, NIBENEBR L5682 A 2R v 7 v
K & — 2 metabolic syndrome (MS) & L C/¥3 2% &, 1REGFEBNHMIZR D, NiE
MR BRE N2 VAT R TR RIEM S L COET L, CRICEV3IEREZIENRD
PRI LB EIAE . FFHESE 22 & OB B IR RO AR E A N BRI & e D, NIBNE

W#EBERH 251X MS 20 U CTIRERFIE, BT, BERP, BEELR ELHKNn-



HERXRBESFSVFREINLIEREDSED, 4%, FIBEHEC L, mMiRA Ly~ —

H—DfE (BFFRHTET U R) ZFNETNDARAT—V ) FIRIZY TEH TW LS EEMN

'/[Z‘g & foc E) o
fRi& BCS@/5 or7/9)
— R (RS BB ZRIEIEE
(R EIEE PRIREEEEE. v Vv TREE)
BEEELL BEEBEHY (RERDEHD)
MvEREREE . IRE R BE. BRI AL
! REIE BB SY ] e
B AR
Simple obesity

KT AR R AR

AR vy R a—L

Metabolic syndrome

A AE
Pathological obesity
(Obesity disease )

Fig. 1 MWOIEMEZK 7 o —F v — & G LB O 53 30)

(BRE A A (2016) 2:41-46 X v 5] H)
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®1E
e 288 F i D BV IR TR ~ DIt A

T ®IZ

BUE, NEkk, ROMCTHMMAEE - PMEFE LMWL TS, ATIE 2005 12
HARIEMZESRENPLIREINTZAXARY v 7 v Fur— A(Metabolic Syndrome,
MS)EH#EIC LT ENTWVD X 912, Body Mass Index (BMI) % W 7= B e 72 it 0 )
EREENRTEO LN TND, xR L, ROMTIIEBN 2 ELENR T LN TE
53, ROMOREw 2 RN EMICIIET 2 2 E 8RRV, 20%, BUR TIIERE
fifi 73 & (K14 < BCS (body Condition Score) % F@IAICHEAMM L. AEME %2 0% L C
W5, GO IGITIZE Y OB RE (R - EE R L) OXENFEFICHEENOL
WThHD, TOHIIEIFENEIL, BIWOEFEIRELZ BAMICHHL, BHRELTHD D
ZENRETH D,

MREROESR TN EEIMOFEWEDERITEE Y, UV EITK T 25K DO DI
RVEFITHIZOVTOFANNERFEFICRKD DN D LI IChoTo, EFRERBEMOBRE
WA~DHEABHEATEBY , ZO—2IZEPESGEFIN (NS TR0 Kb oD, NEE%E
MW7 FIFIERRBERFIE T, EERO RO KRB Z2HWD0, NEIBS &
2y =AW T, BMEESCIEBSRICSY A L7 NMCT 78ATE S, ik, 1T
ZTABFMREH VO 72 —F It %O ML ARKIGREREMZ 5 2
EBRHLMNERY BRERERCTHEAICHEHAEND L)1t T 5,

REEST T8 2 R L T, PBBAELRR 7210 ©7e < B2 AR, MEREN (2 RE D) . Sk
IR & K2 REAL DRIk 2 2 2 EMEICERIRT 2 2 E N WREL 2 %, B L

B TIENIDAREE T RSB E R 25N ERM@ETTEER T 50T,
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EHEFIRAZFM L TCOBMN LD ZOEELEZ EMICHRATEDLEANLD,
BTN 2 1B 2 R0 & § 2 B FORBIERF OZWIZH R 8 LW S 2. K

R A0 TRVERERBERICB W TEOR AEEZ R Lo, & OIS T
Y ORBHERIS O FUIRAEDOHERD R BT 2 VG5 &F A, EHIEN 2 BEERAM

BHE T oMM AR AL G LT,

B 1HE BEEESEFN LI

BIERN G D WVITANLTHICER LR OMEEZERANIC, REZEBEISEZ@EL T
NHBEAFHAL, E=F —CINBL AR b FHOFMaE L2 HWTIT S Filin T
BTN L ERS N TV D UEIR, 2005), [AIFKFHE & L THBE T Filr. S0 T Fil,
AR SIS B T £ 72 1 KR BE T4 (Minimally invasive surgery) 28® %, &5 ICHE
Pedi T (Laparoscopic surgery) . M8 T (Thoracoscopic surgery) 72 & EBALHIIZ R
TOHAE LD, WHEEL T, R EBEHZREOZ L THY , M, W, £z
NoEMBEDLEIANAAT Y vy FRONBREN S 5, EENEEITZ—KRIICT LA
— LIRS LR L BHIFENEBIZISCTABmR ST b5, EIEEE, ke
i, BEEEE. M. B, BERLEPED. T LR 7RIz EEHE
ENHEEE, TEIE NGRS, KE B, JRIE - JRE SR £ 28 H % (Radlinsky, 2009),
N W 2 A% B C U3 M e 5 44l BY T il 3E 81 B i (VAT'S: Video-Assisted Thoracic Surgery)7¢
ElienAa 7Yy REAFHRHV 55 (Online Olympus EVIS LUCERA 2007),

RIENZBE L CTIRET S &V BEIX, W< O0oWEICL D &, 10 il
B ARG TIRIPE N AR 2 BLE2 L. 1902 4F R A Y CHHRBEMEME) ICEE O 2y h o7 o
NE—ZiBL, ROBEENIZEZZZFEAL CEENEZBIEZT 2 FEIREINTZ, ¥

DT OREEERAE DORE T, YW [ Coelioscopy) (JEWEEE) L S 2L BB DI BT,
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MElEgE o ERRA L LT, InRHIME O, ERSLUmR ST 2B MOHRE. &
F~ORFHABOBRE, = 6ICIEHRA R OEFIR OB & 235 < iR S iz
(Dalton and Hill, 1972; Johnson et al., 1976; Kalbasi, 2001;Doglietto et al., 2005;
Harrell and Heniford, 2005) . Z O#&ix, BEQEESOFELE L THITF bR D
BRI EMICED2BEFE~OAHOBBEZH N O TOHDTH D, 1969 4 USA
@ Bell Laboratories 7% Changed-Couple Device(CCD)Z B % L. 1983 41T Xkt b
F A WNAREE KA & - (Philip and David, 2008), 1985 4F KA ¥ @ Erich Muhe 73
ME I &% T NEZE 45 [H 7k 2 550 L. German Surgical Society (2% OEE AW E S vz,
1987 47 5 > % U 7 > ® Phillipe Mouret 73 JEE8512 CCD H A T 2L, T L
EE = AT L 7R A O IRFEfE T 2 4T - 72 (Polychronidis et al., 2008), [EHfi & By T,
B RE 2 LA LN, M L TFINZITOBAED R X A )V &gt S iz, 1988
£ USA, Mckermann Saye [FMEFe8i THERM B OMNLEBE LI L2 @A L
(Reynolds, 2001), 22Kk T—H . EWEE FI 13 K Lz, HATIE 1990 Fi m K¥F 0
WS B B2 LD 1F U TS TSR N 23T (HRA S, 2001), 1991
FELRE, NHREHB TH YRS ITOh DRI - T2,

EREAN R TR 1970 4248, O’Brien X° Johnson 57233 U THRPERE 3B & 1H
L& NHRETICBE 3 2 5w L& %% L (O’'Brien, 1970; Johnson et al.,1976), 1976 421
FAIE il 2 & T IS LENED O N fThbhic, LaLRn 6, MKRIHNHESEICHE
HEN28EOa X MCHERNDH Y, R OEREEN NER & RRICHE S

D& REREN IR TH oo 7o REREAR ORRIIEFHONNDLRR L LT,
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B2H MEEFHOANBIOBHER~DLH
ANEFRIZIH VT, 1990 R0 5 2011 4 F T, BIESFiT 4 P 0ICh 2 ICNEET
s sy L7228 . — B¢ 2005 FICIT 2K O FRFEBUTRAD Lz, ZoBEEICiTE
SR DD EFME L THELL TR NWI ERERELTELZLNLD,
KA TFIRBEIC LV CEEREM L2 FIc L0 itima@ Ut <, BEETFINES
KON ESNDEIICR-T2Z L HFEFETHD, 2006 FLVHFZEAETE
< DIEHIHRE & IR OEE T i, BRI T 5 ERARBERIZH O, N

HEL T FIIC I T DM S RO ER S 2 SRR & B 2 b 2 (Fig. 2),

160,000
/ e le
140,00 KL FHBRETRCHY TR A RIS
120,000 BT R
T £ v A et 2 R BRIE
100000 [ RRgEHE HA LIS OH L AENR AFISER
T T A T A AR w DR E S FHEE
sl BEFHEUTRLLTVWEW I - PRI
— PR EE R
60,000 P VRS RIE
2001 biém | it
40000 : W AR SE
20000/ v

0" 9091 ‘92 ‘93 '94 ‘95 *96 ‘97 ‘98 *99 ‘0001 ‘02030405 06 ‘0708091011

Fig.2 A\ O fEEBI NS BT IE IR O #1990 4F~2011 4

(A AN B FEEE 201248 1755 2 L0 21 H)
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B, NEWRICBIT 2 EERHMTIL 1998 LK. £ 80% UL L ANIEE8E T =4k T1T

b T 5 (Fig. 3),

(%)
100
8011 L pepesE T RREERE AR
Bo R T BTN i
60
a0l $180%EREEE T
ol

‘90 ‘91 ‘92 ‘93 ‘94 ‘95 ‘96 *97 ‘98 ‘99 ‘00 ‘01 ‘0203 ‘04 ‘05 ‘06 ‘07 ‘08 ‘09 ‘1011

Fig.3 [EHRIC 35T 2 A 248 5 o0 BH AR - MEIE8E oo 1 %%
(AARNEEENRZREE 17555 K05 H)

Mayhew &%, RIZEBWTHOHEZ FF72 72 WK FENE 6 SHIC MEESE T IESEHE H Tk
PATOIL, AOHEZMFE D Z &R BRIIThbh, PIRNRIBFRIETHD Z L 2@E L
Tu % (Mayhew et al., 2008), F 7z NEK & FLICEREFRICH N TS, EEHEEZHW
TZFMMERETH D LV DL < OB FRFEM A WA 4T 5 (Araujo-Teixeira et
al., 1999; Avrutis et al., 2000; Pessaux et al., 2001; Schietroma et al., 2001),

HE e 85 TF 96 1L & A T I B s D L2 3T 2 R EEPE MK < | I OIS EVE DK T %
R<MRDIENTELHMAL LTHDLIL, BHEL DEROIBRIIEHEN TN D,
IR RIT & MR S 0T 2 IEESE T RBSEHS I, B BB, P& ER BRI

PHIE T 1 PO S B ERA . & BERIE A - BANE T W &I 2 x5 & Ui IR i 2 0k
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£t v —(active tracer A C-200®) % J& & (2 -2\ F 7o (AR 8h S FE 03 B2 0 E 12 & 0 g e
BN FAUTRED BN O FIRIEEIPE N & < | AT 90% D F T recovery time |
REEPRWVIZEELS | ITEOKBORIERRWERRE S LTV DH0EES, 2001),

Fro, MR 20 O EITIEE o — 25k E L, BT 48 IR OJE BRI
T &AL & Hle U7 R SRS REIX 25% . BRAE FATAEIL 62% O IF IR T 2 3%
MEESE FI TP FIC A~ W OIFEEDIR TR DN EAH LN E o T
(Culp et al., 2009),

B RIZ BT BT @ Creatine kinase(CK), Aspartate aminotransferase(AST){%
PEDO A TIL,BAME FITHED CKITNENESE T Fly k O BEAMBRE I XA I B L
REIESS T T4 0 7 8 O S IXBRIE T I B LRV 2 e s ST 5, (Alves et
al., 2009 ),

R BRI O N B T OREAE T O F T, BIE T & T 7 & AR — F O % (Dupré
et al., 2009)CHIH = Hif T IR 1T 28 %, 7 U v 7', vessel-sealling device |23
WTHEERZIT2 VD EHE SN TWvwb Mayhew and Brown, 2007),

ROMUATIE, B, BOEME., EOBERE., NI A OBERERME., &
DERPENBRAEE DN ERES T OXEESEMB T FINoES & L T@mEINTnD
(Janowitz, 1998; Hernandez-Divers et al., 2007; Hernandez-Divers et al., 2009;
Rossignol et al., 2007; Pizzi et al., 2011la,b ), X HIZHEDHHE AL =TIZTA v ¥
= % 72 &1 (Caron and Mehler, 2009), SN IZ K 2 BRI AN B fE 722 & QN IR
B)FR(Smith and Mair, 2008), J {14 & % & o B gt i HH (Rocken et al., 2007)% O F1fi

IS T TREP ORI Em S TN D
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E3Hi BMFIRICBITINFRNRE
SRR B (surgical stress) &1, FIFIC X » THELU D EW2AN L2 ELZ 5

ETLHEEFHTH % (Fig. 4),

HIERADBRICES DAY
\

YAHA
IL-1 TNFa

(BPT short range)
IL-6 IL-8
(£5 long range)

Z AR
SI)Laa)lFaqr
HTaA33v

\ SAIR CRPO LR MBI

~

AR R

Fig. 4 MfEWNWIS &Y A M I A~

CUNEFER 5 ,2003)

REDOFAGIT L, RN 3 WA BUG & 5o RIEPOSIZ B S h 2 28 R BOSFE
fiii(Biological and systemic response)3s KX OV, &, Ml /e & OHBRERFIC L D
TG B D, R T D ERSURITAE X RN WA LE 2K o THIE S v, IR
TH-T RAAR-FI B RENEE 2 EE LR TS, BEXAEKIIMDE L arT
—ARHT A= LT IR EDA N L RRILE S DSWINTUHE L, B R AR R
IR T ZERHBMNITR STV D,

YA MDA HZPLETORIEMEAT A T —F —ICL > THI S I SN DRIESIE S
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BHETHDH(Figd), VA MU A TR, ~ 7 v T 7—U 0 U URER 4rPEk, mEW
BEriRa, BRAELEAIAL 72 & O 2B O M b FEAE S D ME TIEMEZ FF OB E A T, Al
M ORI EICE G35, AT R—RICEA OB EOESIERT 501
LT, A MU VIEEZERIER AR, ZRoMa» b ZREEESHL. »O%
BOMPR ZOEREZTRD, ZOBEMRMEERIIIA MO - Ry b =2
EREIEN D UNEF 5, 2003), EPEFEBOSIZRIEMES A A v OMEEHICL S, A b
L AN &0 BIRR ISR N W S B S D

KIEMEY A~ A > (IL-1,TNF,IFN,IL-6,IL-8,G-CSF 72 &) 78, =7/ n 77 —U7R
EOFEAEMM TG L, BBIREA - IS D 2 LT R0 L 2B MERIE PO IE 5 B

(Systemic Inflammatory Response Syndrome : SIRS) ~#17 3 % (Fig. 5),

FIMRERORERICEREHEERT
o

L~ /—ég‘- R E?H\\ ®BA N

,/// ks \\\\\1 @ﬁgggmﬁ

Pro-inflammatory cytokine

hRER. 1%

— S
//
f/j
//
/
J
|
/

%£3~75%H

Anti-inflammatory cytokine

RIEHAEET

Figh. FAfitk O RIS & REFEREIX T & o B

FEWIHARIE Z N E TR F— AT ERBIEL B DN TWes, WA kliEds &

LTogkEIPEERECERSA TV D, —KRIZIERLE (VEFTY 7)) JENiMi
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1T TNF o b B 5 1k (Free fatty acid: FFA)Z 3 L. o > 2 U U HKHiME & L &
D, A VAV VRN EETHLF 7Y U O UFERIE, RICIEMMERICEER L
TWDIEM M b EN SR o EEPFFH K+ Tod 5 Peroxisome Proliferator-
Activated Receptor y (PPARy )%/ LT, JEXRFENiMIED 7 A b — 2 & FibEAG
AR 2> &/ NRUBE IGARE ~D 434k - AR A 72 B L, BEKR AR WG AE 2 /N5 1 0 e 2
XA A P E % #E T S (Okuno et al.,, 1998 ; Yamauchi et al.,

2001(a),2001(b); Kadowaki, 2000) . /NEUJS AL 2388 N3 2 %5 4. FFA, TNF « 72
EDA LAY CRPEER S FORWITIET L, A AV VEZHERLVESTHDLT
FTUARF T FUDORBNTLHE L, A > 2 D P II % #E S5 (Yamauchi et al.,

2001a;2001b),

NIRRT T 4 KR 7 F oI LD ETDHA LAY VEZMERLVE Y 2
AT 5T, BRIEMMRIEZA 2 VIR EZEREST 2R VE 2 WT 5, 7
T AR FUDBRRIEEHAZFHEORNALE L THLOITK L, IBRKAEVIE 51X
JEET T 4RI A ThHD TNFa, IL6 2 ERZUWIIL, A2 A ARPUME % HE
SED, TNDDORIEVET 7 4 R A VT KEMRO ST~ 707 7 —UC
BOWTbHbHMEHIND,

e ORI ClEd~7 v 7 7 — YU ORENEML TW5b Z & 25 (Weisberg et
al., 2003), lEMiMifa DIER N~ 7 v 77— &5 &%, IBIERKRITIZE T 5 KIE
St % #E ¥ T %, MCP-1(monocyte chemoattractant protein-1) i B ER bz & %
DWEATH D, B~ 7 ATIE MCP-1 O FRENSEMNT S, AGEHERkICE
%5 MCP-1 O3 HITH#E Lo, JEMoETRERICBWT, fio~rn 77—V ko
~— A= HAT LT MCP-1 OB BN BT 2 Xuetal, 2003), F7=. IEViHMI

(Z MCP-1 Zia I EH S E o~ A TiE, BHEKICRET L2~ 77—V 0REN
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mme., &2FMoA 20 P EZ RO T b (Kamei et al., 2006; Kanda et al.,

2006),

RS e £

 IEEABER

- BIAREEAL

Fig.6 IEMifil» b oWs %A M UA >~

WHETTARIA VORIABFIRECHLEELZZ T IERRE SN, B 5
WItRRIZ B NTT T A AR 7 T OIERN R 2 Z E RIS TS, ADLlEsk
BEFRIMEZ TR T D4 2 U ARG &2 Bl 2 N6 VML E A& R V€ v O & &
AL 7WFZE TIR, DAMRAS & TR & B2 ARk I L 2 2 F & IL-6 @ mRNA
FHNEZE LML, MCP-1 8X O TNFa ® mRNA BELEEMLTND Z b,
INLDTTARIABA AT AEPEEEMISELEZ RO —DLINTWVD,

—J7. REYRM AT L 24 BIOBFICEBNT, IRIET LT T R R 2 F
20



FEEE EBICERT S 2L 2R ELISA REICL VR, 7T 4 BX 27 F it
Mk DERRK L LCTIRBEORRRIBIE L 22 FERREIN TV LHEE S, 2007),
FERENAVFHRREZORIENS E RMMT 7 1 RNx 7 F o OREZ B LI

TiX, KM T T 4R x 7 F 3% 3 BICHKEMG. Ing/mDZ R L, itk 7 A
(6.9ng/m1) THFFIE D 79% % TREIE L, CRP @ EH23%:< SIRS BEIEMitk D 3, 5, 7
HTHBIERMEAEZ R L, 77 4 K27 FUEOMRT 2 SIRS FIE & v % J& Y FAE 12
BT 2RREMEEZ TR L TVWDH MR ED, 2007), 2 b oSG TEIMIZENTYH, I5
HREICE O BWIE A MO A L ORFESWEFIEEI L, A MLV ADORKE 2D FR
MESND, BEICBTL7 T A RR 7 F o OBBITANBARER N L ARICAEL D
A NI AOBBEELUL TN D, o THEEFNZ, IBmAIZCDE T 5
PR O TR T 27010, 774 RX 7 F U230 & LS/ T T«
RAA L OBEBEZRFTTLI2HLERD D, KX, UTOREIZEIT DRI, B
FMEZHEIZAR TR FEO -2 & LT TIE < ER2BiEireE LT L, A< BRE

ﬁx i &é’@féﬁ_&b@%'\? V‘//& Lf*ﬁﬂj‘bf\_o
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INFE
NFERIZ, RO TH M IEFE LML TWD R, £ OIS IE ARSI AR
BOXENLBETH L, HEBMOSREG, THLIIEEREOWFEIZORN D, B
[T A BMI & X 5 72 W e 72 L i K 78 0 Z @ 72 HIE L HEDN e 2y . EIC BCS T LY
BWEICHBA SN TV D, NDOIERESFiTIEds B o E R oA JEil S iz
LY BERECTZEEOm EAELSN, Z<O—RACRMENDS L IITko
o AIBHRERLIVDRVENEETH L, 40, BPWERICBVNTH, EEET
MR A A NEIESE FREAEFAl 72 SO AN FMB B L B SNTW D, FICHERES
TR DTN, e, B2 &GO LERIT, BREICHAITbA TS, EIE
BT FINITEREEBED 2D, RIEWET A MU A OS28BS, IEVM2 5 Bl
TOTTARATA L bBHIND,
NEVw 2 3 0 D AE NI 0 RETPEFE R, IEXEE2 I IEW O REER A BN E L,
JEESEIC XD IEIERNELE R KO, LA TER I L 72 Je DALk & o 72387 72 70 HE Vi D 22 18

HBEICOWTRE TR T 5,
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B2E
RORBHEIBZUIE LS LTOBEBEEFMmOIGA

XL ®IC

AR CTEZ L XD ICEREEFIRZ ROMORHMERIF O T2k ~#EH &5
LR UHTE R REMERERZWENEE SN WREER S 5, 2 < DABHREL
£ B FIRIC L~ EEEFIA. BBV Tilitg oK, IEEk, mE, 2
HMRERINT AT LB RETHDHZ ERH 5T E TV S (Culp et al., 2009), 18
PEBE FM X EARN FEEZTNIT, BOTRERERTH L, KANDRET, EENZ
BIELARICHBEERRT 22 L b ARBICT 2, LLAadnb, RERELITVZEHY
AR TN EZ T 2 &b, EESEFINDPEMICA ML ZAE2 5252 L3R ETE
RV, RETIEL, BUE, BRER CTEICHEMI N TV D IEHESRIC X 5 B F 7 2 612,
MEWESE FIhr & BHIE FINIC X 28T 5 2 D4R REORE 2 AP A E O 2

B & B IZ PR L T2,

kL& J5 ik
1. %
HEWESE T3 K OBRIE AT IC K 2 ML FIRZ LL T 0 Kk 5 1297 o 72,
RE e 8% 71 5E 61 (3 )
Nol: R ( : Mix 37k 9.9kg EWNZESHIH) Ovariohysterectomy
No2: K (% : Siberian Husky 14 » 4 18.4kg) Ovariectomy

No3:K (ff : Chihuahua 173% 7 # H 4.6kg ) Ovariohysterectomy

23



BA R T 1 i 451 (2 31))
No4: K (ff : Yorkshire Terrier 6 » A 2kg EWN&]H) Ovariectomy

No5: K (ff : Shih Tzu 14 7° 4.9kg = NfAEH) Ovariectomy

2. JEWEEEFIN
1) Hds
— S E Tl g oM, NS FIFICRINC LI AR AW TG B4 L FIoRd,
AT AE LT, bmm 30° s (51 A= —7) (KARL STORE Endoscopy
Japan (88). H5) (Fig.7). TV #{& HD 1 &Y 3 > (KARL STORE Endoscopy
Japan X &4, HE) AP a3 rxisE =% —(LMD-2450 MD, SONY
CORPORATION, H ). JJH%E  (Xenon nova 175, KARL STORE Endoscopy
Japan MR, RAO)EZH Wz, FIMAX—ROHEO O, [ EHEE (electronic
endoflator, KARL STORE Endoscopy Japan #E=&th, #E), SMES AL LT CO:
ERHWE, NN FRiig L LT, b v — (5X5.5mm) (Applied Medical &
NRl—hbrayA—, (FVRARXTF 4 IV 2T A AR S, ') (Fig.8), #
B 7 (Fig.9) : 5mm #EHET Y 77— . bmm N7 2 v 7§, 5mm / A
F7 v —t AR AW, IREENER RS L OV BRI - 1 R O U 3
BEEYIBEE(N—F=y 70 YarVr&Yary oS H, KEE AW,
2) FMrFH

P RREY 2R BRI O % O RTFEAG 21TV, REBE A ICIT 2D 2 L R R,
HAB L OHERFREEZ LN o &I THEN L7, Diazepam 0.3mg/kg Butorphanol
tartrate 0.1mg/kg #ARKE 5 AV)IZ K DAL ER, 156 s OBFE LA EMmM LT, I 51

Atropine sulfate 0.025mg/kg IV | thiopental sodium 12.5mg/kg % IV (Z CT&E AR
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Bt KB NHRE L, Isoflurane 35 X O 100%[: 3 1 CIRRERMERF L 72,

BAMRMLESL, WTREZ by —H A XA ERYIR L, Z0%k, G
EafmiE L, NI LBEE L, SOICEENBSRZESTRNEIICEL ey
H—%FHFAL, TLVAI—TIZTEBENIZ Ny T—PNA>TWVD Z L EHRRE. &
& BRsh L7- (Fig.10), KMEE 10mmHg (23 LZE L%, EPENEEOBRE O
RO, FHEEM» BRI E COBENSEEZBELL, try b —X0HFAL
T VAa—7 THBLRNL, FEHEMS LOEMEMEICE 2 e v —2 &
BL, 3012, AADIRREZTARE LI N TIA I N T — R a rEERDALEIC
B3 ruyh—%EEL7-(Fig.13), LOIEPER LT VX IS REABEVLIC
AL S BN 2 A RIS AL S E T,

R ZHR%E, H3 by =K 0FHALLEAT 2y 7§+ %2 v CON & B
WAaEES L, B2 bay W —X0ALBT G BEE O AT, IR
B) #% R D 1 A R E BT BH d6 K OB ER N U BE 24T o 7, MZEE 2 MW TINEB L0
B O B A VE TR < ME BEE BIBH s K OVUIRBEA 1T o T2,

FEHEZRRCORT 2561, FELAMBEORBELZIT 72, WERMEOAZDEE
NT 3y 7 HFERWT, UL 2 EPRE AR LT,

WA R & SE AR BT IZ B0 S8, IEENIRAR 2 2 NS BN S w7, IR B I 0 35
B SCICOIBE L7 AN A BB EE I LICE W, AIVR AR L. AR & R
BEEITR o7, SV CIZUBi S EADOINEZHE 2 by I— XA LE
N7 a3y V7T L, JIEMEREZIToT%, 2 ey h—%kELE, £A
DIPEBIERESMNCHEH TE 2 BREOMEBEGIR AN A, N7 2y 7 TR Lo 2L IR
L7,

SRR E Mo S E, AR ERLEZT 2%, AIVRFAMEMAKZ S 2 ba v
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A—=XVFEALTAT a2y 7+ THREFL, JIEZHER L, fMEkda o RS SI2E
CTHETHTEBEGIF 2R L, ARSI OF =Mz @EiticEs L, F5I8
Il 2 DR | ZERUON SR 5 2 JEIEAMIC 5 Lo, 8B B L O HE#ikz PDS-
MICTHREL, SHEMEZYIEEL, EEMNZEENICE L, FRICEW., 3T ATOE

BE. LTk, &AL, PRz T LI,

3. MmikA T HRA

MEIESE F 1l & OB IE FAT I & 2 MEHE FIR O AT ISR L, ol S hzmEd o 7
Na—2 (GLU), a2 L A7 r— (TC), Y 7V &Y K (TG), #&EATP), M
fiRFE=EFE (BUN), 7L 7F =2 (CRE) BB LT 7=7I /) 7 AT7 =27
—+¥ (ALT), 7TARTX VBT I ) b7 2727 —F (AST), 7A AV 774 A7
7 #—1% (ALP), ALERMi K #E#EFE (LDH) EMEIZH B4 (JCA-BM2250, JEOL
Ltd., Tokyo, Japan )IZ X VW Il & iz, a2/ TF Y — Lo EITH KO ELISA HlE
v b (Parameter ™ Cortisol Assay ,R&D SYSTEM #:, USA) Z#HW, ~v==27

AZHEWNRE S iz,
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& R
K LIPS T & PIIE FINIC K 2B Filr o FTREH], BBE £ TO MM b U

FATATR I I 1 D i AL F IR 2 o8 LTz,

FirniEE & 2R 5% 5 il B RE i
No, 1 2 3 4 5
= fir B il (min) 35 20 46 25 50
S SES =TS () 33.3 375
BfRE TOHAR(day) 13428 13428
FiEOMABEILFHEILE

A=) Pre 6.7 6.4 5.8 5.6 6
gdl| Post 7.7 6.7 5.5 5.2 6.2

ALT|  Pre 15 6.4 31 27 83
IUL"| Post 12 6.7 29 24 86
AST| Pre 21 18 21 10 10

IUL"'| Post 26 21 14 6 7
ALP|  Pre 52 111 98 356 173
IUL"'| Post 93 160 98 335 241
LDH Pre 25 46 61 23 34
IUL"'| Post 14 61 39 41 16
Tcho| Pre| 142 120 168 151 150
mgdl-1| Post| 169 125 157 142 159
TG| Pre 21 17 24 14 64

mgdl”| Post 33 33 36 31 41
BUN| Pre 14 14 15 16 18
mgdl"| Post 14 F 16 18 15

Cre Pre 1.1 0.9 0.7 04 0.5

megdl™"| Post 1.2 0.9 0.7 0.4 0.7
Glu Pre 94 100 91 115 104
mgdl”| Post| 111 99 100 124 107
Cortisol|  Pre| 4.1 138 Z3 1.7 12.1
Ngdl-1| Post| 8.1 6.4 30.4 65.3 33.1

K1 FAISHE D Mg AL B Al o A2 )

2 B OBIE FIICE L2345 4 25 4y, 50 3 T, E¥ 3756 nTh o7z, —757 3 #l

DOREESE FTICE U= IE& 220 4. 45 4. 354 C. E¥383.3 5 CTh o1, iBE
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FTOHMETI T IHZATH T2, BEEFMHICEI > TINEOALAFH L7 No.2
DR OW % 2 v F > — X 6.4ng/ml ZoR L, BIEFFIC L - TIIR O ZHH L7
No.4, No.5 ® ROtk 2/ F V' — L fE 65.3ng/m1,33.1ng/ml [Tl _RF L IKETH 5
ZEMBOONT, ETMEESEFMIC L > TR & FE 2R L7z No.3 ©RILHIE
FIIZ L > TIVR O A L7z No.d ODRIZHSR, ARV A= —Th Hifitk 2L
F V= VAEIE B0%LL T DR 27~ L7e, IEEESEFM. BHIEFIN & & ICFINoRiZIcE
WT 4 GLU, TC. TG . TP . BUN . CRE. ALT. AST. ALP. LDH fiiZiZK

EREITRO bR o T,

z £

Moless, MERESE EONBEE FTHRE., FIRORRKO A Y v MIBBFHTIC L LT
G/ &<, E MR EEE R O R E X American Society of Anesthesiologists
physical status classification (ASA) 43 %I BRI Y 2 27 3 % 531 2AT O BT
oo, REENMELS BENREOBIREZITO ZLI2Xo T, MEICHBOKEN
AR A2 IEMEICERIN - BIfRCTE 52 L Th D, BERERIZLD2E B AERIZHT A~
MEIZFDEOMMERINTZ 2720 T2 <, Z20%O A3 2 7M., 1k i %t
THUMBLAGE LR VLM LR 2D, TLVAI—T MDD OMMBITE DD TP T,
WG EZIR L THEL, IWEFXE=F—LVEBRZHERBLLENLFIFTEL2DT, #
RIS IE, BEFIRTIT ) FE LD bMMAREBIELIT O 2 bl L 2 D,

2011 £ 2 726 12 A Tz ek (236 0 5 ReAE T8 77 6 2 B E F15 & I e
TR TOFMRER 2 g Lo, YR 6 KA £ TORRZ Rkl & LT, B
JEFH7 Tk 20~49 73 THIIZL 35 0 Th o 7o, IEHESE T FHiF Tld 21~45 43 TFH) 36

& FIEBICABRZERBO N R ol ZOZ b b, BTN E OFili
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MIZRERNEBZOLND,

ANZBWTH#% o i d CRP (Nakagoe et al. 2001), IL-6, TNF- « (Haq et al. 2004)
(X BHIE R I bR L BUIE . A O JEFERT AT 1% 80% LA L 23 IEIESS T C R 237 o
NTWD(HARNBESEINEES, 2012), RiIZBWTH ARBICHF O CRP, IL-6 7 &
DRIEE~Y— D — DR LML MAH LN TE(EARDL, 2008), 7o, HEFIFIC
KDtk DIGE DR T EZBHT 5 Z & A#Hd S T 5 (Culpetal.,, 2009), > T,
MEVESE FIRIC L D RORBERZHOBOKR FTEB I OWNIEEN OBRBULITRETH 5
EERIND, LPEOINMEMIC L 28R FOBBEEORE N ATRERIZZ2IE, £V
R OMEZW N ATRE L 20 | N OREIE ORI LFEIEOIR I & 5 F Db 7B
BRI A R REEBROBBMEIEIC 2D 2 ERRVICHFEN D,

HE WLk 2> & 4y ik & U5 Adipokine (% Leptin (Zhang et al., 1994), Adiponectin
(Hocking et al., 2013), TNF « (Hotamisligil et al., 1993), MCP-1 (Sartipy and
Loskutoff, 2003), IL-6 (Fried et al., 1998)72 £ 100 fifaALL EORENH Y . Zh b
T, B, =RAFXF— T R BEIRE A, i )E TR e & oo IR #PH o A R RE O
HiC b - T % (Rajala and Scherer, 2003 ), ADLEFHICENT, ETH L
VUL RS B T 0 IL-6 35 & O MCP-1 @ mRNA FH oA, 1§ T oA & 72
IZPES A 2 Y IO ZE A S/ TR Y (Kremen et al., 2006), ZiL5H
adipokine D fEMTICIZ AT REZR IR V KRBT, EfERIEVMAMORMBLE L D,

A B OB IR T, IR OFEMICxE L, & (&7 T BCS(body condition Score)
R L, IEWMEZ DB L TWAICT E 0D, Wk, fnEicxh L CHREERE
(FEf - BB 7R L) OWBELRHFGET L6, EEHANEICER L 2EVid ko Adiokine (T
BT 2B MAERVWEICRESTXETHDLLE R D,

NEBRBICBWTEROMBERTETHALAF 7V Y P iFER) PPARy #/- L T, 5
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Witk D ma2 A EOF EREMRE /NI L, 2501 2 ) CRitEZ2 K& <Ak
SELZERRESN, ARV VEZEOREFRICIT /NS EE & v ) B

CUNBURR A IR R) 234 PE & u7- (Kadowaki, 20005 A% &, 2007), 4 4 &% 1 ik
BETHROMENZ LRICEBW T, AFRERIC/NAG ARG 2 RAET 5 2 & DN
Thbh, ZOBEBEREEFRIIRAIRRLDRD,

B XHERIFIG WD %, SERAENI ML Z T2 A 2 2 U 2 BE A I O S~ D
RO HIT > TWDA, REIFFH L, (K25 T EMICHER~ OB % /eI
TOELMALTEBY ., REERIZBIT2HBAEERDOE KIZH Z OTE 8 RKRVIZHIFE

s s,

NFE

NEFR & FARICIEESR FINIEREREMEIC L VEBRERICB N THHEE L., SABRIRRE
CE A ST & 7o, BIME AN & MRS FINIC X 2 8HE FivaiRIc T 2 g 7 v = —
Z (GLU) , #&& "7 (TP) ; TARIF BT I/ b7 A7 =7 —E(AST), h Y
77UV R (TQ) , 79=7/) 7 A7=7—E (ALT) ,TNAH Y T 7H AT
7 2 —%¥ (ALP) ,fLEe ik %% (LDH), L F R FEF (BUN) ,7 L7 F = (CRE) ,
wma L A7 e —/(TC) ,=/VF Y —/L (COR) fH% M Lz, T ORE., MEHH:
F ot 2 F Y — VEITHEFMRICE~NE LWREZRB D, Lieh> T, K
FANZ L ANRRIENE & B 2 B 2 HE I 85 T4 1318 1 P 0D bR R R0 AT It <0 T Mk e [ oD
FrPERENT O E KB 2 /N DO RIETFHEMICBE T 22 &2 s L, R#EZE2H O

BDONT A= Z =T LER T Z RIS DDA R FMF b,
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Fig. 7 b5mm ilMEs: (7L Xa—7) L HD A7

Fig. 9 NGRS A B 1 H A &
Fig. 8 tu v —

Fig. 10 tmym— () LB AT (FH) OfFA



Fig. 11 JEVESE T T oK
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FIE

EEEFRZRANHMITY € F— 202

XL ®IC

R PEDC IR RO RN &R T 2 FER L < mbn b, TR Tk
SHRIC Lo TON IV ER—V ARFERINDI I ERHLNITR->TWVWD, TH LI
JEE AR RS ODBNCIERESFIII A2 & B X bR D, RETIHIENESE T2 M O i
VE R—V ZOBMBICIEA Lz, ARSI VBT 20U v R — 2 fFH A e £
(CERH S A, PRE S AU AT BEREAR O B AR AR A O RIS LD . AT Y B R — v X DR

EZWN RS D, S OICHMF oY o TEMKEREE L ALBIAKERER O

(M/L) OREIZ LY FE Z 0L LIEREO = 30—k E (ATP AR RE)
DHEEN R L D,

M ESE FHT 1L EREE SIS BV CRESR, E & LTl TR 72 & OABHGIE RIS W &
NT&k, ZREHESHFOBENTE, BEEMELS | WEBY OIEEEOIK T %
B<MA D ENTE LD, %< DEBIRFEIZH W BTV S A (Richter, 2001),
PERESEF I3, JEMEAS OREBLZEEZH T2 LTl THZZREMTH 2
(Rothuizen, 1985), 4 Al Fox (TMEWEHE Fiir 2 H W72 AR L 2MF ) © F—

ADBWEITR ST,

MEEE FiE
1. @
MO(FE - Mix, #E (E8%). 9 )., ENEE,

EiF o BAEGR, HIZE 9
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o JEE - ZEER D AR BERAIC X DR EED, BRI CEEAER SN 1 WEAHERET D
L EAR D YUCGE D TR W T2 D RATEREBHR B R BE L7z, SRETRIRZIE, & k& TILIR
ER A S0 B W 0 BT B Tl 2 o 7oy, iR A 128 T ALT, 209U L1, AST,
82U L'', ALP, 1934U L', T-Bil, 2.8mg dL'!, TC 228mgdL! (& + K7 1 7 4 (DRI-
CHEM 7000V, Fuji film Medical Co., Japan) %/~ L. Al B5E A5 2 R
THMBHREFRAN GOSN (F2), £, VY M ULV NIFZRBOZZ L &
DV ER—v2RbiL, BELT —T VL0 MREFAEE L, 10 B o BRI

LOBEHEAT RS, TDO®%R, M OTEHEII LR T 56 WEEIEHEINLRP o7,

#F2 FFVU B F— 2o imig el

ALT (UL 209
AST (UL 82
ALP (UL 1934
y-GTP (UL 11
T-Bil  (mgdL™") 2.8
TC  (mgdL™" 228
TG (mgdL™" 99
TP (gdL™") 6.4
BUN (mgdL™") 12.9
CRE (mgdL™") 0.9
ALB  (gdL™") 3.3
GLU (mgdL™) 113
Ca (mgdl™") 11.2

2. FEIESE T
1) #as

— MR AMEFAfT AR B oo NS FAR I RN B R SEAR) RN ER B2 DL ISR T,
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AT A E LT, bmm 30°# MESE (57 L 2 = — ) (KARL STORZ Endoscopy Japan
(BR). L), TV @& HD /~A £Y 3 > (KARL STORZ Endoscopy Japan ( #£).
W) NAEvYarxst=4%— (LMD-2450 MD, SONY CORPORATION, H ).
YR EEE (Xenon nova 175, KARL STORZ Endoscopy Japan (k). H ) ZH iz,
FHTAR=2DOHMFEDOTZ O, K EEE (Electronic Endoflator, KARL STORZ

Endoscopy Japan (#k)., Hi), KEKAEK L LT CO2: & HW\Wio,

NS Fiiss A E LT, hryH— (5x55mm) (Applied Medical /3L
— b hr YA —, FYVURARAFT 4 N AT AR (B, FE) . HAEREHT
Smm MEAGMET U 7 — M. 5mm N7 2y Z#F bmm A ATV —#if | A
BEHAWE, ZABICMA T, REIZE > TIIBE R EEE Y BREE, BRA A, fHl
gt R AR A ) L 72
2) FhFH
WRTRA 24T\, BB Y 27 O GV % ASA HEICE STV EICHP%, EAL
FOMERF R 2 L T O H&EICTEME L 72, Diazepam 0.3mg/kg Butorphanol tartrate

0.1mg/kg ARG (IV) IZ L DATAER., 156 M. BRI E EM L7-, Atropine

A

sulfate 0.025mg/kg IV, thiopental sodium 12.5mg/kg % % & IR 12 T B A BRFETL |
BNIRE L .2% Isoflurane 3 L OV100% B2 FE I THRREHMERF 2 L 7o, B ABRER 2 E |
EFE ISR 5mm EEEEDIRZITV., A —7 U EICTH 1 hay b —%fHAL

7o EWTT LA —TIZTCHEENIZ e Yy =P A->TWNWDH I & 2RE, JJEx

Iy

BItR L7-, SMEE 10mmHg (CELELZTE L%, BENEKOREOHERDT-D, &
BEWEA s SRR E COEBENESEREZBE L, by h—XVHALEZT L A a—
T TCHERLENSL, WERABO ha vy h—%2F AL, TOMBE2E =% —THA

WO NAFT =it 2 T RO ZAT - 72, Ikl 2 #E8 . 2 VP, 5mm
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BROIEEEZ 4-0PDS- OICTHAK L, £ 0% ANV FHES L 7o, fivik 5l 45 65 o

-OHERETF =2 — 7 2HE LT,

3. 3 B ik o A
MEESE FIRIZ & 0 SR S L2 Pl I > W T H-E B2 X 2w B r M A %

) — AT Rtk (BLIR) 12 THT 72 - 72(Fig.156),

4 T 0 i 5 o0 I E

REIE B F 12 R 0 B EUE L —80°CIT PR A7 S V7o IF MR A% AY 0.8g K 0 A b Lo E %
U e o U > T8Ik % 3 (malate dehydrogenase, MDH) i% Bergmeyer
5 @D ik (Bergmeyer et al., 197412 L 0 JLEEM K EEEE (lactate dehydrogenase,
LDH) &M 1x Kaloustian & @ J7#%(Kaloustian et al., 1969)IC L0 £ 4 HE L., &6

2 DFIG A M/L e LRI L,

FWFEDRE DML L EEESEFERIC XD T L A a— T A EEERNIICE AL, lE
BB LA, HAITEE LEFEAEZ s (Fig. 14), Z OO — &
R L, WEHLREZIT R o ToR R, OF AMEO B 72 T ML O JER & D & o i
RN RENGE D ITH 280 7, EFE TR D b oo, TEIIZEMG X0 #kkx

FFVER—v A Th b EBMr sz (Fig.15), gy 1~ o) v I
ik EweE (M), FLEEMKFERESE (L) OFEES L2 0E A (M/L ) ZHlE L

el ZA, A RV HFO M/L IX0.235 Tho7o (£3),
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Fig.14 AJEGIO TN (EFES) & EWAT
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Z £

T2 OLLRT ORI B W THEEE 72 Balb/e Byd ~ 7 ZAOFHEY A Y rHoM
/L % 2.8+0.3 E#HE L THY (Araiet al,, 2002), ZOfE & k4 5 & 45O % 2
FFA I S A >0 M/L 3 IR E AR T 20 L 72 O AT M il T3 ATP 2EAE6E 1) 2%
BTFLERETHL Z ERmRmEnDd, —KIC ML ko EFEIFI PRI T7o0
TCA A4 7 VDOJLHEIC L D ATP BEAEBEEZ > TWHIRELRZDZENTE D,
EMMOM LW N —=2 702 L0 BER T, miEdh M/L E&iE% = L0 et al.,
2012), £72t 7w b Z A 7 c-Haras BIEFEZMAIAALTEBIZFHE~ T ZITFER
112 Diethylnitrosamine (2 &V B S 7546 FMay 4 Y ado M/L iE=
Y he—/Lff 2.8+0.3 (mean+ SD) (2t~ 3.8+0.2 L@z RL, EEMETO
ATP A DTLiEZHE L TV 5 (Arai et al., 2002), #HHS X £ T, BEEFER
INTERVEIMICH L CHMEKRY A Y o ML HE2RFLTEZ, BAETIX
L— R 24-26 FFfI#%, L— ARTE X THMERY A Mo M/L B3EPb 3252 &
% #» (Hosoya et al., 2004), F£7- 1 BFERFOMIZIHB T, HiMEKYF A MY o
M/L Hidx i 0.17+0.04 ([2k*, 0.12+0.02 (mean+SD) & /KfEZ~L., M/L It
DHIEEFZEZHRE L TS (Magori et al., 2005), EEDOH HHHk O M/L Lo #E
MZWICE > THRBEFLWVWEBZIOND N, BIESEEZH WD Z & CEEHERL 72H
fk> M/IL ZHIES 2 Z ENATRE L 220 | AT FE I ML 2 BRI C© & 2 g e
RTEFEROBRAMEITEVWEZZ NS, X DBFE, AMEKY A MY Ao M/L
OPEIZHEZR 5ml PL EO MR 2 FICHRMT 22 L 3L 2B mEky 1 h v
o> M/L be o I8 TR B IR RN R RIERRIC L D LDH O EEREZE X b b, K
STZRNAF—RFOFLTH LMY A~ v M/L LOREIZEL Y, EfE

CHEEZRAD D LEEZDLND, MMz &V ERRETHRRTE 5 HilFom iz
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FEDR DD, A ENIFRIR S A R Y v M/L LA RRGE L T2, 4%, a0 B ek A
k> ovd o MDH, LDH &M O s 2 it 2 72012k, A MY il £ ¢
DR AESE OREEH R & OEELNLEITR D,

AEMERESE TICB W THOF AR EZ ER L7z, 23— 7O AAMITBEMLIZ X2
ALY b EETWETE O ADTAIFIEERmOBLEICEN TS 720 (Tams
and Rawlings, 2011), ETIE T L V17 o 72, FFAR TIX. AR ERE O O 35
HERE ARBASEANCHELIR CONTEF MELZRET 2 FR LV EE XL
b, L, ZOFEMIZYT > TIEXMEERROREEDORFELHRBTL2FENEEL
WekEZ oD, MR d 25 ICITERM F2 4T, FBELEZITS haT—F v
o 7o mpribmAl (77 y, BY 7 T EKRNSE, BOR) MVl &AT
FIZENRETHDL, BEET I IALO M I N TR EHEEICHERTCE S, I
U B R— AOHEZ IS IL ST 7S CHFAMRE R KB L O E MR A28 72 0
FHEMRTHZILEBMETHDL, MOFY) B F— REFRARITHFARAERZEITLTWVD
FRLVDR T TREEZ 0T GRRAER 21T 5 FI3HER ST Zeu, H7391 13 28 R
W CHEEEATO FNA 21T WIFIRZE AR RO b, gk L TRz Bts+

Lo REDOKIENZ LRENLE L TV DL E T EE T IEVESEIT A4 R o F i

l

%% 879 %5 (Ohno, 2011), YMEskIZHPE, WEMZWO L LITY B F—3 ADIEHE
2K 10 AMER LA, EIRRBOONT, MNFEORWHFRZICLY | BIEET T
DOIFERAZ B Z v, IFiEO R EHEMEE AL X Oy A4~y rho M/L A
EL. YV ER—vRAEHELZH Lz, BR/EMICOE2EORBEELENENDH A
HENTEIA, SOICHMTICL2REWET = — 7 WIEEZ I LETRIREEIT -
Too ARtR, K910 HREIOMFEZAT R > TofE R, AR - oK EE Lz, BAE,

HATTFAPELUMEEZAIITERIELTWD, 5%, AZWEINEOMESLIZm T T

39



FEFI B ZWER L TR T 2LEND 5,

N

MEHESE NI AR T R/MRECLEMEICHBEORIA AR THY . WO Y v F—
VADZKICAEN TH D Z LRI NI, EESE T AERIZESMEEZ 2T 2 & v
DU RZITH D0 WHRAY 7 BT IR SN BLUR B8 0 BTN 2 B 29 2 s & ORI & 248 T &
FRBEENEERLZBET LMKk D, T ERF— X LREEZK S U7 T &
Vv ARMK AR & A NKFEREROLM/L)IE 0.235 LIKEEZRTZ &b,
WHZEME UTe i O RFA I ATP BEEAMREN EFR v U ADZN LT 5L FELIKT
LTWDZENRBINT, RO XS ITHFERICEY . FFHlRO = %L X — R
R ZREST D ENARELRD, MOFY ER— R ITMBENICEEICNY 77V
I FPEBEL UTHERELECDERMETH D . BN O 2L TTHE O R
O RHELBEZ THENBAEEL TRIETL2EEXNTWD N, ZORAEMT

FHSICBH S TRy, ABREERTISBRRWICH S LB D,

40



%4
BREEFRB L CT Z HWEIBREIEOFH LW EE DB 3 & s H

T ®IZ

B1ECTRLELBY | EEEFMITERERK B ICB W TREOk « 24 B L E
ZHMIICITON D R/INMREFIN T 5, BIESEF T IIBHIE R IC R~ T, i D%,
TEENVE, R, EFHRERICY AT DRI THLHZ L XV BTN TV D,
BEANTFHEZSFLIE, ETCb RPN Th D, BEIESEFHICI BRI DR IE
T, BIENOBRR 2R LN D, BEICHBOY TV EBET 52 EBRFREE R
2o

ARETIEL, B O LY R oOZETEZRE T2 HMT 16 HOMIZ DWW T, E
PERN DGR ZEFE 2 NEESR I K v #8152, CT BRIz X 250, Mg AL FR o 2470

Z OB 2 i~ 7,

B G
1.5
BIRHX D 6 >OEW b6 16 O (0-1 66, Mi:n = 5, E:n = 1
1) #8ED, KigEicH W=, —&KEK THWSHL D 5 B BCS (body conditional
score) (BCS1T:FEHFICHEHE TW\W5H, BCS2 : EHTW5, BCS3 : #H4H, BCS4 : Ko
TWwW5b, BCS5 : JItjii) Ic&k»>T4 oD 7 v—72%1F7-, BCS3 (n=7), BCS4 (n=

5). BCS5 (n=2), BCS5 OHEJRZFEIEL TV 5 (DM) (n=2),
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*4 HHLEBY

i3 SR SRR Ok)  PRIIRE (kg)
BCS 3 7 3.1(1-12)  2.68 (1.55-3.42)
BCS 4 5 6.6(1-12) 5.32(3. 68-6. 30)
BCS 5 2
BCS 5 DM 2 14 (12-16) 7.97(7.50-8. 44)
2.7

BRIME Z IR LAY U T T A F v 7 Fa—TICHERLE, b0 Y v
L 4°C. 10 D 1,700 [BlEE THE B ICE OB i SE ot Uiz, 2B L 7~ i

e o 7 VLI E £ T-80 E F CIRfEL 7=,

3. M A=Ak 2 53
m#iE~7 FoM (GLU)., ##AiE (TG)., = v A7 1w — /b (TC), aspartate
aminotransferase (AST), alanine aminotransferase (ALT) % & / U AL H &5 47
¥iE (JCA - BM2250, J EO L, B, BA) ZHWTHIE L7z, ARFiENek
(NEFA) EEIXTROMEFx » b (NEFA-CT A b, Fieflisk T3 (BF), . H
K) ZHWTHIE L, mMFEA AU > (I NS) & adiponectin (ADN) R
FrhEndikoxy b (A 2V > ELISA % v I, SHIBAYAGI #t, &%, H
A ;<7 AX/Z v b Adiponectin ELISA & » . Otuka Pharmaceutical f:. ¥ 5T, H
AK)WCEXVHELE, mMFERT A =2 =D DHEH ED5HTiE Mann-Whitney U-

test (p<0.0)IZ &k » TiT/e o 7=,

4 JEPEBEC K DB

BCS3-5 D 7 /v— 7 Dt & NG I8 T IEIE PN O RE NG O 8152 13 R R Bk 1= R R e o fi ik C1T
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Slz, ARWFFRICH WD EAREEE L, 30 EMENHEE (KARL STORZ Endoscopy
HA HH), 5mm b2 v —Hh==2—1L (Olympus Medical systems, H ). JEIR
& (Xenon nova 175, KARL STORZ Endoscopy H A, Hil)., HE) "Lk FEXME
#E ( KARL STORZ Endoscopy Japan, i), 5 4EF=4%— (LMD -2 450
MD, Y=— (). ) TH D, ZNoOME7 hue U iEEE (0.025mg/ kg) .
WeEk~7 vv> 7 72— (0.lmg/kg), ¥ 7 B XA (0.3mg/kg) & Cefazolin (20mg
/ kg) OFENRNATERF% ., Thiopental Na (12.5mg / kg) DOFARNKE G-I LD KEN
AT o7z, BT RS R B STERE % 100%E 5 35 £ O isoflurane 2 % IZFi i L
MERF BRI 24T o To o IR 2 ER . B IRF I K 2K MEED 10mmHg (T4 E S H T,
T OBRIEFIET lem BEDMEIC, BFUIFZATV, K TIRBORBRE, 81 ha v
A—ZRBE LI, B 1 bay U—XREAOMEEIES 2 5mm RE/NGIBR L 72,
bmm FH YA —H=a— L EENICHEALRELL, BEEREZHNT, B 1 e

o —ZBLT, TLODOEERNBEEYIT-> T,

5. CT Wiz X % #l%2

MEMESE CRIZ 21T ) ERAlS, 2FFET CT BMigMmELZIT-o7-, £To CT HEiX
~ )L F A7 A4 A CT ( BrightSpeed 8 %/, GE Healthcare , Tokyo, Japan) [ {4 72 i 3 &
T, 120KV &5, 118mA,1.25mm E DR E TR L7z, R S U7 BAg IR IZ P

415 Retro Recon FMEEMEEEZ H W C@lEE, ek L7,
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A: BCS3 B: BCS4 C: BCS5

Fig.16  Laparoscopic observation of feline abdominals

A: BCS3 B: BCS4 C: BCS5

Y Ve 1 [N i |

RRED BN ARG HRED BN RGN
Fig17 Comparison of cross-section abdominal CT images at the level of

renal pelvis
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Fig.16 1Z. BCS3 (A)., BCS4 (B), BCS5 (C) mEMSE CHEINIEEN
\ETHD, BCS3 O CTIEIREDMEEEN /MR O IFIg 2 Bl22 S, BCS4 O Tl
D EDOIEMMEEOLE EBDN D RAENCREL o TN BEZ 7=, BCS5 ®

I AGICEA LTS REDIEENIEN O EPABIE ST,

st
2!

Fig.17 X, BCS3(A),BCS4(B),BCS5(C) DB &% s & L 7= Kk 8 K OV T i i ¢
HD. MHOIRRKENIE TREN . &RENIEENIEN 27, BCS one L Itk
BN KOV AR OB MR B S iz,

BCS 3. BCS 4, BCS 5 O[] T GLU, TC, AST. ALT fEIC A E 2 E(LITRD 5
niemol-, BCSS5DHOMEE TG E A AV VREX, BCS3 B LU BCS4 D
MEVELI®EEL R L, MiE ADN BT BCS O EWEAD 2R D, BCS3
DRIt~ BCS 4 OMfIEH G FHIIC A HICIKfE % 7~ L 72 (Mann-Whitney U-test,
p<0.01), HEIRIFIEIE BCS 5 DR ITHEIR T & FEHE L TV 72 BCS5 i L v, F L <

mfE72 GLU, TG, TCfi& NEFARE 2R L7z (£ 5),

#5 BCS3,4,5 OIITHBIFDHMIENRT A —H —D ik

BCS 3 (1) BCS 4 (5) BCS 5 (2) BCS 5/DM (2)

GLU (mg/dL) 102.9+6.7 114.0*+16.4 97 446
TG (mg/dL)  30.0+10.3 48.8+9.0 121.5 498.5
TC (mg/dL) 149.9+416 166.2+12.0 138.0 297.5
AST (IU/L) 27.4+25 29.2+2.1 20 35
ALT (IU/L) 42.1+4.6 46.8+5.0 54.0 34
NEFA (mEg/L) 0.270%0.003 0.295+0.051 0.327 1.831
INS (ng/mL) 1.3%+0.1 1.3+0.1 1.8 0.7(1)
ADN (u g/mL) 10.1+1.6 25+0.7" 0.6(1) 5.1

Data of BCS 3, 4 and 5 are presented as mean *=SE.

Data of BCS5/DM are presented as mean.

The numbers in parentheses indicate the number of animals examined.

DM: diabetes mellitus

*Significantly different from the values BCS 3 by Mann—Whitney U—test, p<0.01
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Z £

i ADN (Z/NRE G # M (small adipocyte) (Fu et al. 2005)7> 5 4346 S 4L % 28,
KRG ALIX ADN [CEMEATERWRKREDO NI 7 VT4 REHATHD, 2
FTPEICE R SN BRI O 5 SIX KBRS MR s S v d K 2 IcZ8 k3 5 (Y &
7V > 7)) (Suganami et al., 2012), BCS 4 B L' 5 OJiix., ErtEERIEN & L
THENE VA 23 5 L, BCS5 TR MIEN O F R BE ITHIM L TW» 25 2 LA EIE
BIZ LD MEENBILES IO CT g2k THONERoTo,  WiE~DZTE
BT AL o T MIENREEREOZALLRED LA WEREE MO B NH LR 5
niz, —J7, M4t ADN BEEIIAREHMO BV T, ¢ TIcidbz R L, miE
ADN REIMORFTHEEREIEN 2 A2 W3 2 P22 WiEEO —>Th 5, #
B ok, HoEHoOZEICEBWTF ADN BX A > 2 U U EOBIRE 2 BHEMH L

(Muranaka et al., 2011) . £ 722 & (TG O NEEAH R 2 K4 HHFE L LT
HDL/LDL k%21 T\ 5% (Mori et al., 2015), ifi# NEFA, o > 2 VU > ADN,
HDL/LDL b E® B R RENITON TR WENRIZEB W T, EEEICX 2 EEND
BRIIR/NREONBFHETH Y . JHAERERN (B OMIIsT 5 EEANREL O

BRI Z 2T 272D ORMBRZEIEL VR D,
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N i
AR X, EREICEN A C 2 TRt & D8 L7 RGN N &/ L I IR P 72 RBE T
b, NTIE, REBEE S EHIZ 2 EERRA (DM), LS. mifE, 7 a—L3k
KRR ~E B L 9 2 ERR T+ Th o5, HF, FREEEEEHOHNZ O
[Hx TANEREE A AU BT, A X R Y v 7 JEBERE (MS) 72 EOSDHEZ DF% L.
2 BUBE R~ LT Z & NG ST 5, (Fujiwara et al., 2015),

HOATIE, S o BB B2 ) E (2 5@ % 5 B @ Body conditional Score (BCS) 73 W
S EM D, 2015), L2l n, BCS 72 CIIEENICER T 2RO HEEG D
HIEITEE LV, ZOWFET, A I3MO B2 ENIZIIE T A —2 LDl K
ONIENEN O FERIRE 2 E e I LV mET L7z, md ADN oK T i3 718w o
ERBIEETHD Z N LN E R o7, M3 NEFA, A > 2 U > ADN, O EHH
RRAENTOR TV WBLRIZE W T, kSR X 2 BN OB KM RO SR
FHTHY | HHIREREN (B OMZHMT 28002 HELRVEDL Z

EDRHEMNERST,
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L

B 1 BTN, AEFRBRICROMTHRAE - JEMITELIIEZ TV D,
FRICHEIE 2 OMMEs ORBFFPED B RITH AR LT WEM TH D, M TG Rk
WhRUVZ VTS FRABRICEELERETHY, BEHIDHEKICTEIND DT TIX
RV, BRx REREELZSISEZT LN, AEFTITHEDOLERRIEZ TR
WIE] CERLTWVD, ADAXRY v 7 vy Ra—AMIITITEOEAEIEZ L&
THEEREOZIZHVWAKICEKRm L L, MS OB RIATWS X, A
TlX body mass index(BMD % W 7= BB R ILH O P ERLERNED LN TS, =
AT L, BREE 7 Tt o B2 Eric b o LN 70 < | BRERMNIZ F=8I0 72 5 BefE
AT q4ars4varAar (BCS) XLV Ex 0@ ZFEM L2 TNIE RS0,
Y ORE~ R DA MCIFAEEEEPHBREEOUENEFICEHETHY, 0%
IV T, SO IREEZ BAMICHHALEM L THLL ) ZENEETH D,

NEFTIE TIEWIEZB T A R4 ) BEFET LITERIN, EAT— M A |
ICONWTZET VALV EMRLEHE S L— RBHE I TS, AO R
Tu—F v — rESZ, MO BCS4 F71E5 LRI N EIERZK 7 2 —F ¥ —
FOMER S Te, T MR R PEARR) . S RPEAER (N Wk, EEME) 23
EHEINTZ, —RERBIZOWTIIEICREREOABICL Y HEL, BERED D
Db 0% BwE, REICEEOR WS O &2 BEMMEEN S E% L7, BRMEIZ >V TIX
BT R FAEM AL G & NIRIEMI E EAER B KA Z R Y v 7 v Re— A M

L7,
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#£6  ANITBIT D IEMIAE D 3E

— RIERE ZRIERE
[RFEMHE Ryt EEteE
ERIEE REEELGL
RfgRsfnE1a R TEETE
XERY o Ra—L4 AL BpREE
AE i AE

Bl 2B TCHR_7ZL 51, MO ELL2BMIEI= R L —DIFKRTH Y |
— . B TIENSWHER & LTRSS TWD, BIME» S W EnND ZH oY
A M A AANNRERIRRL N ST T 4 R 7 F o, VI F o — HF KA )
DM ESNRIENET A A LTMbBND TNF-a, IL-6, A AU CHGUHER
TREND D H2ETRHERZE & L COEESEFROAIMEIC DV TRHREEL 72,
LIRT O A X 0 IESE FIICB W T DI EN DT T 4 A A LV iZZ D
ARHOA PV ZADEKE L VBRBEFFICHEARBH I ZEBRBRIN TS, Mx T
%% 513 MDA,INS,ADN, 3 X O COR A D HIERE AR L 0 . KOS FiTIc K 2 IR 5
FE R AT I d T D 1R BEME IR BA IR AR IS H <

C MERESE R IR MR BT LY B I N DM, B £ o EHES % ko B
ANV A TRIEAEEICT D 2 E BN RB STz,

FE3ETIIIMIE F—Y RAZRIE LMW TERE T AEREZEMRL., RS
WM oo M/L HeZz Il E U7z il RIR (L 238 0 . R ZAYE L 72T fiia <1 ATP
PEARERE DAL R E N, 202 L X0 AyNEN o BAbTUHE 2 AT o U3 4 8
2. B&EBT 2L TIFYVE R—Y A2 RIET D 2 ER RN, NEFERR

BREE S CIRREE O 2 WL, BCS /¥ % AW 7o H &« O BRE AT O EBLICHKAF L T
D, SHIZHK %O BCS A a7 TRAIE 7Moo Rprik & RN % W& & 5 O 1 B8

B LT@mEIT 0,
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4 ETIE, BCS 3 (fE#). 4 GBAEE). 5 (BIH) O oW THEES Fifils L O
CT A%y &aFEL, BENEBIORFTHESEERELZBE L, MikREICLY £l
Y — N — DL L OB ERF L=, BCS OB I 4E ADN fEIZE F L. &
PERNREL O FREEM, Mo Y 7Y 7 (BRI B#ESRZ ERHLNE RS
7z BCS4 O TIXBEIZHFIRF L OMERENIC BT HEOIRN SR 28D, M4t ADN
FERWA LTS Z Ennb, BCS4 O TIT/NUIERI M2 & RAEY A NI A %4y

W DRI Z R EA TWD Z AR En7, (Fig.18),

S

REfE#RE

INEY
BEBAfARE

AR O XE L

BTEBOAE L

EttiEEEE //ﬁ///f/f

Fig.18 Afb¥~—h—% b LI LB - 1A%

B D~ A NEEBETHICHZ0 . BLAED BRI RE O IE /M 725l 2 S
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TR OBENVLETH L, TODITITEmZHOE AT — Il L2 E
Fv— OB LOZORMEREEORENLELRD, BWIELEZLNLLIRH~
—H—¢L LT, =X AF—REREEL KT 2 M/L ., IBEAHREL TS
HDL =L 25 u—/L/LDLaL AFua—,k, PV Z Uk REBERSTHD, KL
FLELTA VANV, TTARR I F U OMPBREOCE#BHTZH~—I—L LTK
MITZEIETERY  JFEROLE L L TP ALT, AST 32~ —H— &7

RIE~—H—& L TEEE CRP, TNF-o, MCP-1, 4 v &% —nuA % #fi
JRED~—J1—& L TMDARE, Hi{LMEZETHLA—""—FF T FVRALL—F
(SOD) R/ VEF A v~ vAF v Z—+F (GSHpx) EMERELIEWOFA A~ —D
—Th b,

MEESREFIRNEZRAT 52 LI EHE, WIRIEMIOSEMA MR TE S, I HITHE
PERSRE 720 T <. EENEMEE SoRFRZR & OEAN S L 2ITIEMHICYT 7Y
YT HZ LR, EWEY O RN OF WAL, EOEREE AL LV ERICS
WrdsZ LnAReE 25, BCS, MiRAIT~—— MERESEIC X DAk BLEE % 2
BOEDHZLICED ., LY R COEMZRBMZE N ATRRIZR 5, & 612, BE,
FE MG MR\ EH2AE ] U CREI & A2 i), 23 2 {23 2 34 (Apoptosis Inhibitor
of Macrophage, AIM) OPIFRE N EA TEY | IR ~EEE G T 2158 IEORBEN
HEATWD, BERESEIZZ S L2 LWIRRKIEOBIEIC S K& RE B E R 7o 3 wTRe kR
m, A, BEIEMFEEHEC L, ROMOEMZ I EEDKE, B PHEI 51

TBIEEOEN BT T E 720,
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E i

RIFFHEATHIICHD, BERIHEL ZEEEAHY £ Lz B ARBREAMF
TR, BEACTFEE, FARERICES BB L LT ET, £, R
DT RTOEMBICEWTHRR I RBEELTHB L IR LD HI12H7 > T,
g ZHRE-ZHEABY £ L BARREEMB FHE, REATFHE )IA
EHBRICEEL D OE LR L ET,

FENT, AL I FEERB L OZOMT e EIC IR 2BV £ L
AARBREAME T RY, BREACTFEHEOLEAE, EEHAEEDO 2, WITK
Fhir . RATERERE BT E OBRE I X OVE#EAIGE B IS0 X0 BBILH L
EFET.
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Summary

As in human, prevalence of overweight and obesity has increased remarkably
in dogs and cats recently. In particular, cats tend to become obese compared to
dogs due to their characters in glucose and lipid metabolism. Obesity is described
as the state of excessive triglyceride accumulation in the adipose tissue, and
although it 1s not diagnosed as a disease, since it can lead to a variety of health
issues, human medicine defines the state of needing weight reduction as “Obesity
disease” . Metabolic syndrome (MS) is considered to be rapidly emerged as a result
of a change in our lifestyle, including our everyday diet. As described in the MS
guideline, there exists a definite standard for evaluating obesity in human, which
uses the body mass index (BMI) as an objective parameter. However, in veterinary
medicine, there are no criteria for early diagnosis of obesity, and veterinarians
must assess each animals using a subjective parameter, the 5-point body condition
score (BCS). Improvement in lifestyle and environment are critical in weight
management of animals; thus it is necessary for each owner to realize and
understand their pets’ weight condition.

In human medicine, the “Guideline for diagnosis of obesity disease” 1is
published every 5 years, and each statement, supplemented with level of evidence,
is given a suggested grading score. By referring to the human obesity classification
flowchart, a counterpart for cats with BCS 4 or 5 was designed. First, “Primary
Obesity” and “Secondary Obesity” was defined. The primary obesity was then
divided into those with or without health issues, and the former was termed

pathological obesity (obesity disease), the later was termed simple obesity.
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Pathological obesity (obesity disease) was further divided into subcutaneous fat
obesity and visceral fat obesity or metabolic syndrome.

In Chapter 1, we described that the history of application of laparoscopy to
medicine to clarify the necessity of laparoscopy to visualize obesity state in
veterinary medicine. In particular in human medicine, laparoscopy is used as not
only surgical technique but also diagnostic method for metabolic disorders in
recent years.

In Chapter 2, we discussed the possibility of laparoscopy as diagnostic method
for metabolic disorders in dogs and cats. Invasiveness by operation was compared
and discussed between laparoscopy and open surgery for contraception operation
in dogs. Plasma concentrations of cortisol after operation was significantly lower
with laparoscopy than with open surgery. Plasma cortisol concentration is
considered as stress marker after the surgery. Laparotomy has many advantages
that surgical area is small and recovery after the operation is quick etc., compared
to open surgery. As reported previously, adipose tissue’s main purpose is to store
energy, and its part as an endocrine organ has been recently recognized. The many
cytokines that are released from the adipose tissue include adiponectin and leptin,
which are both secreted from small fat cells, while TNF-a, IL-6, and insulin
resistance factor, all of which are also knows as inflammatory cytokines, are
released from enlarged fat cells. Previous reports have suggested that the release
of adipokines from adipose tissues decreases in laparoscopic surgery compared to
an open surgery owing to its low level of surgical stress. Additionally, because the
levels of MDA, INS, ADN, and COR were lower in dogs that underwent

laparoscopic ovariohysterectomy compared with dogs that had an open surgery, it
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was suggested that laparoscopic surgery enables the observation of abdominal
organs such as the liver and kidney possibly effected by metabolic disease under
minimum surgical stress.

In Chapter 3, tissue sample sampling from cat with BCS5 suffering from
lipidosis was done. Lipidosis is considered as the latest stage of visceral fat
accumulation. Vacuolation was observed in most of liver cells, and M/L ratio as
marker of energy production ability was significantly decreased. These results
suggest that the ATP generating ability of feline liver cell with adipose
degeneration deteriorates. This suggested that the hypermetabolism of the
reserved adipose tissue exceeds the liver’s metabolism, causing the accumulation
of fat and ultimately leading to liver lipidosis. Unlike human medicine, veterinary
medicine depends on each veterinarian’s subjective analysis using the BCS system
for diagnosing obesity, and there were no reports that has measured or directly
observed the aberrant fat accumulation in cats according to the respective BCS
scores to this day.

In Chapter 4, we performed a laparoscopic surgery and a CT scan in cats with
a BCS of 3, 4, or 5, which enabled a direct observation of the state of aberrant
peritoneal fat accumulation as well as a biopsy of adipose and liver tissue. As BCS
increased, the level of blood serum ADN decreased, while the increase in peritoneal
fat accumulation was evident. Seeing that cats with BCS 4 already had aberrant
fat accumulation on the liver and other intraperitoneal organs, as well as
decreased blood serum ADN level, it was suggested that even in cats with BCS 4,
the small fat cells would start to evolve into enlarged fat cells which release insulin

resistance hormone.
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When managing obesity, it is necessary to build a treatment strategy based upon
an accurate evaluation of the current body weight status. This would require
development of a biochemical marker and a quantitative scaling system for each
corresponding stage of the disease. The metabolome markers deemed appropriate
were malate dehydrogenase / lactate dehydrogenase activation ratio which reflects
energy metabolism, HDL / LDL ratio reflecting the lipid metabolism, and
triglyceride concentration. In addition, the change in blood concentration levels of
insulin and adiponectin are also indispensable as a diagnostic marker. Blood
concentrations of ALT and AST are useful indication for changes in liver enzymes.
High-sensitivity CRP, TNF-a, MCP-1, and interleukin are inflammatory marker,
whereas MDA concentration as lipid peroxide marker, SOD and GSHpx activities
as antioxidant enzyme marker are also effective for diagnosing obesity.

Those with simple obesity and even those with a moderate physical impairment
without visceral adipose accumulation, will benefit from physical exercise and
dietary enhancement. By using laparoscopy, we were able to accurately and safely
take samples not only from intrabdominal organs, but also from the dorsal
peritoneal wall and the falciform mesenteriolum. This allowed for an
understanding of the severity of aberrant fat accumulation in obese animals. By
performing more of the same procedure and increasing the number of data, we aim

to establish the obesity diagnostic criteria in dogs and cats.
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