FE BERESR BT 21 EHRFOBRS — B~V o—UEREOB
FEERAE DENC X A BB —

AL DXy R
EHA THE W
SRR Es = A I gt 2%

WrserRE W 1A FHAREE R

AT EREIEE PNE NG &l T e v
MR IR R BRI
WEEY S8

SR RIS B S

201441 H10HHEFBOPAIEHT




B ) P 1

FSE  eeeeeeeeeeeeeeeeeeiieiiiiieereerereeeeeeeeaeeaeeaa e e e e eaeeaaaaaaaas 4
p T 4
TEERTAHY]  cveeereereeeeeneeneenninnrenre e ra e e e e e e e e e e 5
Mm%, BiEES. SLUVRBHROEMEMBELZHNRE e 6
Hof R A DBITE  cooeeeeeenrrrerrere e 7
AR K U R ERE S AIARET  cveererrrrrrreee e, 7
Spermidine/spermine N-1 acetyl transferase (SSAT) DBIE - 8
T7EFIL CoA AIRFLF—E (ACC) DBITE  oeeeerrveeeeeees 9
ZOZJL COA DIIFE  wreeeeereesarrsrrrnmrreeeee e e e e e e e e 10
e B Yk 11

T U 12
RIOADKRES FUVEEEMBLERKEDEL v 12
[EEBIER 14 BEICEBTAREHEELHRNESE e 13
T -9 1 B T PP 15
IB—2 20 BHEOBEHLDEVNCLLBREFROEE - 16
MIEEERARTEE  wvveeeerrrrrrrnmeeesesaaiinssneee e e s s st e e e e e e e s s srreaeeaa e 17
MER L GIIERTRJLTE VIR coorrrreeerrrrereesiinineeesiineeae s 18
EEMRESAt—~ BELE. BEESESAE—+
BEUTYRMBEEADY A R A DEEE  cooerrrerererrrereeniinieeean, 19
YA FAAVEREEEBFBGDRYGE  coveeererrrrrrrreeeeannieeeea, 23

BEEBOARN, G20, 5&CRERBEORE 25



SSAT-mRNA. 7t FJL CoA hILHRFLS5—+¥ (ACC) =.

BEUTODIL COA B corrrrrreirrrreraiirrssiiereesiaeessaraeessnnees 8
S PSP 34
GEEB Lo e 37
SHTE  ooveiieeites i 37



XL ®IC

BERELIE. BRHFLEBBHORLZESAERLORBERELGLE
R E L. BREICSVTEXFOEENMRIMBFOERRETHD, EE
REX, BEEOEFDE (Ouality of Life=QOL) Z#ETFTH., {tFEELE
DEABIZBVTREFLLHENMNY THL, BEEBOERTFREEBLLEESC
ENBESNTVS(,2), THHE EEREZART SFRAEILSANIL,
BEEOQOLZHETEHEIMNY TRHAL ., £AFHHOERLEIFTE S, #
FTLUIZEESRRICH T 2 ABENREEDOEFHROER L QOLOHENELH
BELBOTLWAREKREERET H&. BEREDARLERARLAFOEEND
EEZLND,

EBEETLELEROONSZERBETRHERIRILT—EZRHIEHE.
REORLEFHTI5—EHELD, LML, BMEZRVRETIE. BERE
TROONLEREHEBBRHEEDRDORERDE, BELHIRILF—IE
BOFRBTIFHRATELROWIELHALMZIATNS, 512, HEHKETE
FEEBDOROAETH SN, BERETREEBEREHDORLDATIHE S B
FORLLROONELE, BEREICSTA2RBOELIEHNHKEL EIKE
CEL-OTWLAE 4 (RD., £0&, EEREL., BELHERIRILT—ED
BLTIRHGELS, BOFEICLKDIIRILTF—HEOEANRRATHLIEEA DN
BEDIHELTE, LALEAL, BYERRTOEREDRIATIX., BWMIC
BHICKREMBZ LTHLEBREZYRETE LV LG EL DL, BREZH
RILIRFOFEMNEREINDI LS ITH >z, CALDEFELT, HRALGY
1A RAARRILEUNMRIBEING, 6). CNoDERZEETHIEICLDE
BREDARBDAREEICOVNTHRE SN TS, LML, SHIZESET, EE



REDBREIFFEILSN TR,

x1 JEBLEBREDOEN

FLEHK EBRE

Body Weight ! !

Body Cell Mass ! L
Body Fat L L

o o +
Protein Degradation LIl +14
serum Insulin L 44
serum Cortisol — 44

SCHER (4) KD —EpdZs

—HOHARTIL—TIEEAFET D EICK > TEEASNIBBLEE
FHAEREDEILRREATHDHERBLTLS(T,8), LA L., EERELELD
HFEREEIL, BRE. MREE. DA20EEBELGTEDFEEBREICESVTHE
BIhd, =, HEREOPHICERENREL TGS TH, EOETE
BEBICHEVKBIICEEFELAEDEBEENBREZRET S . RELEE
DEFICHAOLLIEEREDRENFIRESIND ENEREIN TS, 9), C
NoDZ EE, BEAEET DR CBREFERFICE > TOABRENFER
SNBHDTEHEL, BEEHEL LB LESRORGHAEREDHKEICK
SCKAELTWSCLZTRITHIDTHD, ERIC. BREEZFRI HEF
THARRGY A FAAUORILEVF. BEDEEHEIASELEESND



(10-13), MIRIEBHAKETH I RAL. Y IVRAKBEIQY 26 EHZERALV:
EREHMETILCT, BREFHRICFA2—040F (IL) 6 NEELKREZ
BLTHY., TOELEICEEIOREMBAABEL TSI LEHRELTEE
(14-17),

B, BEEHBRIEROMBERNSHE-TWD, EBMBEZEYICH
Y 5L BEDRIGICE>TE RSN -HABDOHBEERANSDAER SN
LIEGMEMNIEIEY 5. HIZE,. EREZRERLLTLELERALLLEST
DAKXGEIA 26 BEE. BVMDOELG S-EMIICRIET L. 1BIET DIER
DIBIR(IBEELLIC L > TELGD I ENRRINTIVS(18), CD & 5 L HHE
SNDELELIZ &K DEBOHBIBDE N, REEEICREBEOHDIX—FTIR
~DEFBEETILTEEHEEINS(19,20), £2T. COMETIE, ¥URK
a0 26 EEANCRAFTEICELY 1 ECHEMNCBIIEIN-IO—2E
BEAVND, COZEICE>TEEBERLDENCL >TELSESHBED
ERTHRTEHIENTE, BEEREICETSEEIOERFZEZLVHAEICTES
LEZbND, VO—US5ERIFODV 26 EENOBILIN-E—IO—fE
BTHAHIN., YOADRTICRELTLEREZZR LGV, COHRIF.
VB —25@BEEZYIVADKRAGHEFBOEBICREL T, EREFRORESL
BEL. BREICETABEIAORFOEEUZHLOMN T EHELELICT, BE
BEDREBEDE—7T Y MR YBIRFZERIET S EZTBME LT,



73iE

ERER R

IVRAKBED O 26 EEIEFEEILFEYE (N-Nitroso-N-Methylurethan)
5 L= BALBIc X I AN L B{oN-KERETH S, TD 0O 26 BEM
LREAFREICE > T1ECEMEMISHISN I O—VEREEIO—
20 BHEEZERICAWN=21), JR Y 26 BEEFIYTVRICHRIEYT S EEREZFR
FTAHCETHONTLASA, VO—UE5BEEYIVADKTICRIBELTLER
BIEFHEINGNIS 21)—AVA—V20BBEEYIVRAOETICHIET S5 L.
BHREZTRAIERT D,

fEE MR JESN1E L f= 10% fetal bovine serum (FBS) (Gibco, Grand Island,
NY, USA) & & T 0.01% Penicillin/Streptomycin & ¢ RPMI1640 &R CTHEL
1= MR EE EAY 5x10°cell/ml 12745 % & 5 IZERER L - #AfR 2l % T75 7 5 X 3 (75
cm?, Iwaki Glass, Tokyo, Japan) [Z A4 T ., sub-confluence (2% % & THEZE L (37°C.
5%CO,) . BHERIRE/L MARA LI 75 5 & T 3-4 EIME X IEE % 17 1=, Hanks' balanced
salt solution (Gibco) T 5x10°cell/ml D#AREZBER ZVER L. 0.2ml (1x10°%ell
BEMEZET) . YIRICBIELT.

HRREERDOY A FhA VEREFAET 5126, Ix10°EOMERES
$iffifaiEE &R % 500xg T AMED L. BHELEFZ-B0CTRAEFL, HAAY
1A bHAVEEZRET HEMT, IFEL-MRZPBSICHEREAL. Mlakz
FFET L =212 500xg (EiR. 57) T&EDLDLTEFZEMYBRE. 200ul @ Procarta
lysis buffer (Panomics, Inc., Fremont, CA, USA, from Veritas, Tokyo, Japan) i1 % .

KETS5 A Fa~"—bkL71, 19,100xg (4C. 104) T&EDL L&, L&



FA bhA VREREFEFTB0CTHREFL

SEREY

YRR EIBREXRMEZESDARZF/ LT, BYEERIKEL
DERFAZ:EF L TREZIT o=, 7:8ED CD2F1 (BALB/cxDBA/2 F1) <
DR (FR) #ZBERFv—I)LX1J/3—%t (Atsugi, Kanagawa, Japan) HSHEA L
tzo CD2F1 ¥ RIFREKEE LA IEAEICE R (X7 <. BALB/c ¥> DBA2 7
DAL ENT-EOBENARELT VA THSA4NLT DE LT —VITAN,
HEPA 7 4 JLZ2—21 =y  (AQUA-CLEAN ZE&f < X T L ;Japan CLEA Inc., Tokyo,
Japan) @B L=ZR T 23 COFEIRICERI=N. 12 BFEEICHABZHEE L A5
THBFLE (SVWEFERE VY —RIERFRREFARFAHI/NGYE : RE
FIEERBEE /N5 ; Japan CLEAInc.), €8 (Nippon Bio-Supply, Tokyo, Japan)
EXKIFERICERTES &SIz, TOREHWHAZ 1 BMEEREICELS
. 8BEEICHEST-FRATUTD 6 2OV IIL—TFIZEERIZH T, 1) Y 0—
VE5NEBRRBRTHIEYYRE (C5Cu. 2) Y A—2 5 OEHEHRNBIEY
JAE (C5Mus). 3) /00— 5 DIEERNISIEY Y AE (C5Per). 4) 70—
V5 DIERTBIEY AR (C5Tho). 5) BHEZHBIELLZLTVRE (NTB),
6) VA—2 20 DEMEMETHIEY I RE (C20Cut), KAE. $FUREHENR
ELHUKEFER 16 BFEIAIE L 1=,



Mm%, BHEES. &&UiEROERRE MBRELFHRE

fEEF54E 14 BiZ(Z, PBS THRL =R r/NLEZ—)L (60ug/g BW)
EZYXVADERERAICKRE LT, +o0MBZEoN-RICAER L Y £MZRE
L=, Rk, BiEER. EHEH. SLUORBRELABERZHELT, EBIC
EEZAELZ, BBEESAOYA b4 VBREQAEBEM T, JOT77—F
14 > EEA—%&T 300ul D Procarta lysis buffer  (Panomics) % 10mg D&
MATHREDFA XL, 19,100xg (4C. 104) TEDE. LFFEURL-80CT
REL, FEABEPMNS XUVREBABZNREO-O. BEO—METREHE
ELIT-80CTRE LT,

MmEREHE L AmMBkDEE. EDTAREL=-2MmZE AT, BRREHE

(Japan Pet Life Co., Ltd., Tokyo, Japan) O BEENBIESS CTAITE L1z, mMIZ(EA/N1
VALIB(Z & > THEE L. MmiEIE MiniCollect  (Sekisui Chemical Co., Ltd., Tokyo,
Japan) ZAWWTHER L=, #{K% 5000xg (20°C. 104) T L., ML L
IFMFEZEEUR LIz, foN-MBLPMEFOREBERILEVREL, BREE
HB8 (SRL, Inc., Tokyo, Japan) M EHENBIEzR TRIE LTz, MEBED—&RIE, 1 +
hA VEEREFETB0CTHRELT,

MmE7 204 FEBH ASAA) REX BEOHREESEIZL T(22,23).
Enzyme-linked immuno-sorbent assay (ELISA) ;& THIE L1=, PBS THIRL1=E
/7 B—FILEk%E %6well DI A Y BT L— MM 37CT—Bra—TFT 125 L.
1%BSA &8¢ PBS ZMA T, 37CT2HE IOy *F >4 L1, 0.05%Tween-20
&3 BSA-PBS (1:100) TYHRMFEZHRML. ¥4/ 0T L— MR T,
7ICT 2 HRMIRIS S Bz, T L— b Z3ki%1.0.05%Tween-20 £ =1 1%BSA-PBS

THMLUE-HRPRHE - RInMAZMA., 37CTLIHEA v Fa~—rLz, ¥4



207 L— b %#%ki%#% . ortho-phenyldiamine Z il X T.490nm TR EBIE L 1=,

YA bh4a VRIE

IEEMES A t— b, HRAEER. BEESES/t— . SL0MES
DY A bhA VEEDAIFEIEL. Procarta Cytokine Assay kit (Panomics) & F LN TAT
Sfze RZaTILIZH ST, HRFEE—X & biotin B L F-BHEIAARE LU
Streptavidin-phycoerythrin T#fA%& 4 > F 2 RX— k L. Luminex 100 instrument

(Bio-Rad, Hercules, CA, USA) THRIE LT=, BIE L=t 4 L h A VI, interleukin
(IL)-1p, IL-6, IL-10, tumor necrosis factor (TNF)- a, interferon (IFN)- v, leukemia
inhibitory factor (LIF), granulocyte macrophage colony-stimulating factor (GM-CSF),
monocyte chemotactic protein (MCP)-1, macrophage inflammatory protein (MIP)-1a
# & U vascular endothelial growth factor A (VEGF-A)TH 5., REMJREFRALNTHY A

FhAVREZRE L. BEEERNOY A Fh4 VREE, Lowry & (DC™ J

OT74>7vtA ; Bio-Rad) THIE L-REBETHELT=.

HFNE & UV RERBFRE

10%RJIL< ) oCREELE-ESHE#izT 2/ —)LTH/KL, ¥ LI
BEMZEER, NS T4 VEELE, 3um EOEHKUSERZERL., 2L
VTS T4 VBEL., BEMEHRKELISY / —ILTIT21=,

EFYIAD 3 5D—D(F HRE 2B ZTL. REEICHEBIFHEEZIT



2TH B o1, H&E LBDOFIEIL. Mayer's hematoxylin # (3 4). REBK%k
H.eosin 28 25) BREMGEIR2/ —ILEEK, FOLUEBEITOHA L,
REZBICAVSUAZIOMM 7T U8 b LBKRATI02MHEM

B (95C) LRZEELESE-, REMRNILA X2 —EFHEZRET ST
B, 1%BEILKFEZELAE/ —IVIZY /A Z 15 pEE L=, HRE. 10%5E
v hiIiEE 1%BSA ZEL PBS T2HEIAY XU J (FR) Lfz., —XREA
&It (. rat monoclonal anti-neutrophil antibody  (1:100; NIMP-R14; Abcam,
Cambridge, MA, USA) . & & U rat monoclonal anti-F4/80 antibody (1:100; BMS;
Abcam) & 4CT—HiA o Fa_R— kL TITofz, ¥R, rabbitanti-rat
biotinylated secondary antibodies (1:200; Vector Laboratories, Burlingame, CA, USA)
TZRR RIS E 170N, ABC horseradish peroxidase reagent  (Vectastain Elite ABC
kit; Vector Laboratories) & 2R T 30 f3fE &I & & . FEB(F Peroxidase Substrate kit

(IMmPACT DAB; Vector Laboratories) Z AL = (iR, 7 7). &I, Mayer's
hematoxylin TxtEEBEZEIT o=, REFEDEEMETEEL. Image J software Z&
AW=hS—H2 T TENESEICLTITV L ERERIZDZF 40 5T 6 RE
T L=,

Spermidine/spermine N-1 acetyl transferase  (SSAT) DAITE

< ) AR D spermidine/spermine N-1 acetyl transferase  (SSAT) 1)
7 ILA A L PCR THIZE L1z, Illustra RNAspin Mini RNA Isolation kit (GE
Healthcare Biosciences, Little Chalfont, UK) ZFWT., REDF A A LT O RHF

figi & U total RNA Z#iH L 7=, Bioanalyzer 2100 (Agilent Technologies, Santa Clara,



CA, USA) Z L T RNA D s E #EEE 217 o 1= (RNA Integrity Number: RIN>7),
High Capacity RNA-to-cDNAKit  (Applied Biosystems, Carlsbad, CA, USA) Z FAL»
T. total RNA & Y —AFH cDNA ZE R L 1=,

SYBR Premix Ex Taq (Takara Bio, Inc., Otsu, Japan) & cDNAtemplate &
KUVERDTSAI—%MATEE S0 12 LT=#%.ABIPRISM 7900 HT sequence
detection system (Applied Biosystems) T PCR RIGZ&1T271=. RitIE. 95°CT 10
P OMIAEMEDH.95°CT5F & 60°CT 34 #2 % 40 Y4 ¥ JLHEST L . Dissociation
Stage [£ 95°CT 15 D&, 60CT 1., BCT I HE LIz, TRTOREIF
duplicate L T4T o7z, fE#TIE Sequence Detection System (SDS2.1) software % F LY
f=. F1= glyceraldehyde-3-phosphate dehydrogenase (GAPDH) #WNRE#a > k0O
—JLELtze BRTSAI—EXTRD&IITEE LT,

SSAT primers  (Invitrogen, Carlsbad, CA, USA) :
(forward) 5-ATCTAAGCCAGGTTGCAATGA-3'
(reverse) 5-GCACTCCTCACTCCTCTGTTG-3'
GAPDH primers  (Invitrogen) :
(forward) 5-TGTGTCCGTCGTGGATCTGA-3'

(reverse) 5-TTGCTGTTGAAGTCGCAGGAG-3'

7EFILCoANILKREL 55— (ACC) DAEIE

7EFILCoAAILRFLS—F¥ (ACC) ElFHzRE>rTAOY AT

HBITE L 1=,500ul @ lysis buffer (RIPA buffer; Cell Signaling Technology, Beverly, MA,



USA: 20 mM Tris-HCI (pH 7.5), 150 mM NaCl, 1 mM Na,EDTA, 1 mM ethylene
glycol tetraacetic acid, 1% nonyl phenoxypolyethoxylethanol-40, 1% sodium
deoxycholate, 2.5 mM sodium pyrophosphate, 1 mM B-glycerophosphate, 1 mM
NazVOy, 1ug/ml leupeptin) & & T 1ImM @ phenylmethylsulfonyl fluoride (PMSF) &
EHI230mg DY IREFEEREDF A4 XL, KLET 10 #RE®D sonication # 3
E#E YR LT, 14,000xg (EE. 104) TEDLTFBEMEZRE L&,
Bradford ;% (Bio-Rad Protein Assay kit; Bio-Rad) [CTHREREZFREL-. FAE
NEBAZEET DY TIL%E SDS-PAGE TikE L T. polyvinylidene difluoride
membrane (PVDF) (GE Healthcare Bio-Sciences) 255 L 7=, PVDF (&
0.1%Tween-20 &A1= 5% R F L =)L % +Tris-buffered saline (TBS-T) [T & L.
ERT3IMEMIAYyF S LT, TBS-T T2EH%E%E LT, ACC D—RIKRIE
. 5%BSA+TBS-T HIZ anti-acetyl CoA carboxylase antibody (1 : 200 ; Cell
Signaling Technology) #f01Z T. 4CT—MeA > F a2 RX— kL TIT>o7=, P-actin
D—RIAERIGIE, 5% A F L2 )LD +TBS-T AIZ anti-mouse B-actin antibody
(1:3000 ; Cell Signaling Technology) #MMAZ T, 4CT—#A > Fa~_"—FrLT
Tof=, 3EDHEHEZ. SURFLIILY +TBS-TIZ1: 3,000 DREICFEE L1
HRPZFR#E —RinfA L &L HI12, ERTIRREA X a~— kLT, 3EEFRERIC
enhanced chemiluminescence (ECL Prime; GE Healthcare) TEMZEBHMD/N\> K%

BHEL, T3 FA RY)—FBLT Image J software TEE1E L 1=,

< HO=)L CoA DEIFE

THO=)LCoAMDAIFEIX. YOZJLCOA: PEFILCoOAHY AL L) V5%

_10_



TIT27=(25,26), YV ABNEEZAE L. EDAEED03MH,SO,ZMA .
KLET 10 5MARESH A4 X L1z, 10,000xg (4°C. 104) TEDLTHELE
[Z1MTris5% v/v Z0ZT. NaOH T pH6.5 IZEA&I L 1=,

B TIVADTEFIL CoA ZBRET 5162 TIL & RIGK (100 mM
oxaloacetic acid, ZEBK., BLUHA4 U 1) U5 /Ny T 7 (100 MM MgSO4-7H,0
& 10 mM 2-mercaptoethanol Z &3 500 mM Tris-HCI (pH 7.2))) ZE& L. 2ul @
citrate synthase Z N A T& & 1000pl [CEAEL TA oFa~~— kL7 (30°C. 10
7)o & I1Z 2ul O citrate synthase ZHM A A >Fa~_X—k L7z (30°C. 207"), &
D&, Y4V I REEERSE S8, 50 mM malonate, 10 mM ATP, & &
U* 1.0 U malonate decarboxylase A TA > Fa~RX— kL7 (30°C. 20 73), #&
LVT. 1.0 U acetate kinase ZM1A . 4 »Fa~_"—kL7f=%& (30°C. 204). 25M
neutralized hydroxylamine Zf1Z T, &b(Z4 > FaX— kL1 (30°C. 20 7).
RULNT, 25 mM trichloroacetic acid & 1 M HCI #2125 L 1= 10 mM ferric chloride
hINZ THE . spectrophotometer (Ultraspect 3100 Pro, Amersham Biosciences,
Buckinghamshire, UK) Z B ULVT 540nm QRFEE THRIE Lz, BRZEMA TG
WH 2 TILORINEEEIE L. Acetohydroxamate formed EDEMRDRILEZFE
H L=, REZIEIM<O=)L CoA (Sigma, St. Louis, MO, USA) ZRWLTHERL
1=

fRETFRfRAT

TR TODMETFBIFEMT (L SPSS version 11.0 for Windows  (SPSS, Inc.,

Chicago, IL, USA) ZRA L\ TIT o 1=, 2 BRI D Z [ Mann-Whitney @ U #&E THRTE

_11_



L. #HBE(X Pearson DRI TIRE L=, BREDFEICEZGCRAFZHET
5EMT. RE. RELWKEMEE. SLUBEMREEZAMNEHR. Y1 +H
A VRE. TENAVRE., BLUORILEVREZHRAZHE L TERFES M
(RTv T4 Xk (EHIEREE)) 21707, PE<0.05 &4 > THEFHE
BEEHYELI, T—FIFXTHE £SD (FBERE) TRLI

HR

ROADRES S VEHERE L RKEDEL

BEBENS MBEBEEFTORBEODTIRADKRELILE—BEHYDEE
EMESLUMKEZR1ITRY, FiBEYIR (NTB) OEKEFEMLT-,
EREAFREEBEE THEI0—2 20 R THIELI-TVR (C20Cut) (&, [EHEH
W% IBBEELYARENEL LIEH. 14 HEICIEBHERIARED 76.1%F TR
LTz Ft=. BERESSIUVMKELERITHED LIz, 70—V 5 KTRIEY
DR (C5Cut) DIAREFEEZBIEL THLRLET. EHEMES L UBMKELD
INETIHEET. BREFFRSIGH, =, LML, V70— 5HA
NBHE< D AE (C5Mus), YV A— U 5RIENTHEY I REE (C5Per) KUY
A—> 5 MPENFEHE~ 2 X3 (C5Tho) Tld. H#EITREREDEWVIHLHLDD.
RELEENES SUMKERIVWITNOETHED LIz, V78— 5BiE#HT
(¥ C5 Mus B DAERDNERELEAT, BIERID 87.8%IZREA L. RLVT C5Tho
BEDTEAERTD 88%. C5 Per B FSHERTD 96.7%IZi8 A L Tz, SHIERES K UK
KEIENTBEHELLEL T.C5Cut HIXIFEALEBTEROHLMN >1-HY, C20 Cut

_12_



BE.C5Mus . C5PerB#. B LU CSThoBTIZIOABEL Y FEAD LIB&H.C5Tho

BTRLEHRICESLE (B,

110+

100 =

C5 Cut (n=28)

Body weight (%)

Water intake (ml/day) Food intake (g/day)

-
901  —a— C5Mus (n=27)
—@— C5Per (n=25)
20 ——=— C5Tho (n=24)
—— NTB  (n=13)
—— (20 Cut (n=30)
0 2 4 6 8 10 12 14 0 2 4 6 8101214

Days after tumor inoculation Days after tumor inoculation

1. [EEBHEEZO~ Y RMEE L HERER LOSRKEOE/L
~ 7 ADIKE L EERER L OFOKEIZSTEOIEE (n) OFHETH D, IE
ERSAERT H ORE% 100% & L=,
C5Cut, 7n—>2 5K T~ A ; C5Mus, 7 o — 2 5 fHRNBIE~ T R ;
C5Per, 7 m— 5 JEENBAHE~ 7 A ;C5Tho, 7 m— 2 5 flENBAE~ 7 A ;
NTB, FEHEE~ 7 % ; C20 Cut, 7 1 — 2 20 2 T~ 7 %

BEBER LBBRICETAENEELHRAEE

[EERiE®R 14 BEIZBITAYYRADEREE BELKER EE2H
S UHA (BEER) EEEZR 2R T ., C2OCut BN EE L HIRAEEIL. NTB
D 12%H KU 583%FETEBRIZHEHD LI=A., C5Cut HDIEHEE (100%) &

_13_



FRAEE (95.1%) LB LGgh o=, —7. C5Mus ¥, C5Per B, XU C5
Tho BEICHITIBHEE L MAEE(E.NTB FD 28.7% & 55.4%.64.1% & 71.9%.
65.4%¢& 753N FETENETNERITHL LTV, 7 A—2 5 BIEH TORET
X, BEES L UHAEE L H(Z, C5Mus B, C5Tho . C5Per BDIETH
BICHALTHEY ., KERLVDOIEE—HL TV, BHEESLUVHREEN
KL LT =DIE C20Cut ETHo7=A. C5Mus BEDAEIHFEE H C20 Cut
HLREEFTHEAILTLE (H2) ,

4004 m R ORISR
B
300 -

#H 4 #
*x ¥ w« k
&

*

Weight (mg)
)
S
j—

[E—

-

<
1

NTB C20 Cs C5 C5 C5
Cut Cut Mus Per Tho

2. BEREEEEHEELHEHERE (n=10)
ENENDOFEDOYEIE & R AL RT,
* P<0.05 vs NTB, #P<0.05 vs C5 Cut

_14_



WEFEME

14 BEOSHEHMEIZH 1T HHEEEME LR 3127R9 . C20 Cut D#AEEE
WMEF. NTBLKYELFEITED LTV, V78— 5 BB TIL, C5Cut 3D
REEERE (XD L TULVEh o f=h, C5Mus B, C5Per #, KU C5Tho #
TIEEAD LT -, RLBEFEMENFLD L TLV-DIX C5Tho T, RINT
C5Mus %, C5Per #DIETHY . RERIVCEHREESLVHAZEDRH LD
BELILTILE—HLAENAST (B3,

2 i
=
= # #
E 40 - * . «
&0
2 30-
8
=
- 20 -
S
[ Fr]
= 101
=
- 0.
NTB C20 Cs Cs Cs Cs

Cut Cut Mus Per Tho
(n=13) (n=30) (n=28) (n=27) (n=25) (n=24)

3. JEEBMEE 14 B OMEERE
EIENREDE LR A2~ T, niZEEE =7,
* P<0.05 vs NTB, #P<0.05 vs C5 Cut

_15_



20— 20 BEOBEHLDEVCILIEBEREZROER

RTICBETSLEEENEREZFRT S/ 0— 2V 20BHEEZANT.
BEEBHELLEBUEOEVCE > TEREDFRIZENELDIMENELHD
ROATHRE LIz, V00—V 20BHBZHRAN., BERN. WERNICBEL TH-
ECH. VA—220 RTBEYIVATHESINEBRELYSOHICEELRER
BREICETOIVANMRY ., BRRAIRTT HHlbHonz (R4, yO—2
20 FEGDEEABIETIIRERD LA oNGNDN, KEDMMEEKEF>TE
Y. AR EFEAGEREREZEL TV,

70— 20 ET#1E 7 0—2 20 FiEIAERE

30 30 4
28 28
P
o 26 - 26 A —X
=z
=
B0 24 24 4
z
= 22 4 22 4
]
S
2 9 20
18 - 18
16 16
0 2 4 6 8 10 12 14 0 2 4 6 8 10 12 14
- o N
w Y 0— 20 RS 2 40— 20 WSS
28 + 28 o
@ 26 26
= zz
T 2 2%
]
z
> 22 22
<=
e
2 20 20
18 18
16 16
0 2 4 6 8 10 12 14 ] 2 4 6 8 10 12 14
Days after tumor inoculation Days after tumor inoculation

4. 7 a— 20 JEEERA RENLICBHE LIZBEO~ U X DEREEL
ERESET O THA Lz, B 14 H £ TOBSRYBOM~ D~ 2D
REZEEZRT, 14 BURNZHE LT 7 713, U ABRKEC LI 0IIE
HWZEZFIELIZHEDTH D,
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IM&RFHIRE

NTB B & Lb8 L. RiMmAP DA MBS, $FhEkEk, BEREK, 1) >/ Bk
. BLUIMREIE. BREFKEODEHEELZOEEC,IIMDLT., EEEH
LY IORTERAAON- BRENTEICEO o= C20Cut B L EBERE
EFESHAN ST CoCUt EELDRICIE, REMRERBRICEELEEHSNED
Sf=, VA—U 5 BIEHTIE., BNHXHOLRIEREDREE LMEEIA LN
f=o 9% b, COCUt HELLB LT, BRENSETH o= C5 Mus B TIEEH
[T L. RULNVT C5Tho #. C5Per #MDIETLESR L TL =, C5Mus D HFH
KEDEMIE, CSCut HELRLTHBETIEIGEM of=AY, C5Per ., C5Tho ##
TEF LTV, BERIL, C5Mus B TIX C5Cut B & UIET L TULVA. T
DBHERIL COCUt BHEEFRDEMN 2Tz, U UNEKIX, CS5Cut #L LT B &
C5Mus BH#IZHEWTEFEMNIEET, RVTC5Tho B, C5Per #DIETLERL T
W= BHHRIER /30 D SAA L. BHREMNEE TH o 1= C20 Cut > C5 Mus
HTEEICERLTL D, BEREZESUMN o= C5CutHETHLLERLTEY,
RAICEREREICH S/-CoPerf#E LU C5 Tho B TIEX EEMNBEETIEGH -
= (& 2),
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F 2. RAEMRE

WBC Neutrophils Monocytes Lymphocytes RBC Hb Platelets SAA

(/mm?) (/mm?3) (/mm?) (/mm?) (x10*/mnr’) (g/dl) (x10*/mnr) (mg/1)
NTB 1,571+180 307+55 79+28 1,183£170 946+56 13.5+0.6 8117 0.4+0.1
gi? 3,514+£1229*  1,033+554 ° 182493 ¢ 2,299+617 * 931+34 13.0+0.4 * 163+36 ¢ 463+142 &P
gst 3,5424315°  861£114°  305£15°  2497£323°¢ 915435 13.240.5 131425 256+178 ¢

u

ﬁsus 4,928+430**  1,015£158 ® 262+67 *° 3,644+420 *b 905+39 12.6+0.5° 18210 *> 5764104 =P
gfr 4,628+844  1,171£191*>  [9]+£75* 3,258+795*P 899+18® 13.1+0.2* 104+£18 64+£59 =0
CS 4757414200 1290492 % 206479  3,261=722 %0  1,061=108 ** 15.2+1.4 % 1087 * 28437 =

Tho

FENE AR R = E T
?P<0.05 vs NTB,

b P<0.05 vs C5 Cut

SAA, T I v A REHA

mMES L VCMBDRRILEVEE

ERENRLEETH- - C20Cut #TIE., mMFa/)LFaXxFOULUS

DRILEVEEIINTBEEREEMEETH 1=, MFI)IFaXTOUIE,

EEFEBHELI-IRTOBTLEEAAONI=N. C5Mus B##TIZ C5Cut #&L YK

BEG-THEY., BT LLEREDEE L OBEFHETE G 21z, Ff=,

FOMORILEUIZEWNTE, 70— 5Bl CTRVERENEETHHT-
C5Mus EM C5Cut L VIR(EZRIT Z&MNEM o= (R3), Y O—>2 55%4E

HORETIE. NTBEERLTEETH =OE, J)LFIRTOY, TEL

TV BEVC/IVT ELFIUTH =N, FRLFUE/ LT LT

VIZBELTIE, BEREEESLGEMN - C5Cut Rt EETH-T-,
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3. MEBICMmEERLVEVEE

Serum (ng/ml) Plasma (pg/ml)

Insulin  Corticosterone ACTH  Glucagon  Adrenaline Noradrenaline Dopamine

NTB 1.4 272.7 114 66 792 1,072 135
C20
Cut 1.3 589.7 88.3 66 699 506 57
Cs 2.7 376.6 269 44 6,149 4318 179
Cut
Cs 2.0 344.8 267 50 2,272 1,411 80
Mus
Cs
Por 0.7 436.2 205 47 1,933 2,699 262
Cs
Tho 1.4 786.4 43.9 65 2,048 4,053 502

6IEDO~ T ANMBEER L-IMEDS L <ITIMIEZ RS LMK o R L E o EBE %
HIE L7,

EEMESAt—F, BEBLE BEEES A tt—FEXUIYIRMEBERDOY
1 bhA4VRE

sR—VSsEREIO—2 20 EEOMiaiER—ICL T, EEMRS
A E—rEBELEFROYA FAAVEEZAEL-, 70— 20851t
—rDYA b AAROTENAVODREIR, V70— 5l AME—FEYUSF
ExRTERALH >N MCP-LREEIX/ O—>5TEETH > (R5ALE),
—A. BELBEPOYA bAAVEERF. y0—220&£9 00— 5DFELE
TEEROHEM >z (RI5A T,

_19_



(pg/ml) EEMREZ M E—h

1000 Il Clone 20 [] Clone 5

300 *
600

400 |\ IiW II’a
200! W « L *
JE el -l

(33) [ (x3) (x3) [(x3) | (x5) (*3) (<5)
20000
16000
12000
8000

BELE

(X5) (%5) (%5) (%3) (%5) (%) (%5)
& l’b @ Iéb

I

4000 .
&

S S

N &
¢ ’ :\
§ °

&

R G
Y9 c§§r RS ‘€$5 N

B 5A. FA MUAVRE (BRMRT A '— b BEEE)
OB T 713G LR RS A n T, BRI 1x10°%cell DI T A &
— K (n=3) &ZoiELE (n=2) ZHE L7,

(x5) [XHEMA 55 LIZgEEARLTWD,
* P<0.05 vs Clone 20
IL, interleukin; TNF, tumor necrosis factor; IFN, interferon; LIF, leukemia inhibitory
factor; GM-CSF, granulocyte macrophage colony-stimulating factor; MCP, monocyte
chemotactic protein; MIP, macrophage inflammatory protein; VEGF, vascular
endothelial growth factor
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BIEEB S t— T ORMEROY A b hA VEEO LR THIL
2D IL-6 THOF=. BEHBES A — FOEELFTORELLERT S L.
COCut HEOBEEE M t— FELUVITHVRMBEFDOLEI MDY A FH A
DEHBELTELMN-Iz (B5B), £/~ C20Cut DT RMBEF DY A bhA
ViEEIX, CoCut BE#ELLET 5 &, IL-1B. IL-6. TNF-a. GM-CSF & & U MIP-1a
DEFNBI->THY. EHEMHES A £— M OEELFEROREDER & (T
FTLEL—BLAGMhof (BS5B TR, VA—U 5 BEHTRIT L L. BiElE
BEo4t— D IL-1B, IL-6. TNF-a 8K U IFN-y [£, C5Mus #. C5Per EH &
U C5Tho HETEWMEMMAH o1z —AH. YORMEFD IL-1B. IL-6, IFN-y &
K U GM-CSF (&, BREDIEEM RN o7z C20Cut & C5Mus B#ETLERAH 5
=, CoPer WO CS5Tho B TIXCoCut L EFRHEM o= (H5B),
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b BiniEE

(pg/ml) HC20 [JCs C5 C5 C5s
1400 Cut Cut Mus Per Tho

12001
1000
8001
600
4001
2001
0

160
140
120
100

(x3) (x5) (x5) (x5) (x5)

Q)‘Q’<é$ 6? YO ]

o
ép

K 5B. A buA VRE BHEEREN. B0~ Y RMEF) (n=6)

FOWET 7 7 I3KEEOT A NI A IREONVYIE &R A2 R,

(x5), (x10), (x50), BLT* (x100) 1TZ=NZENHEMZ 565, 105, 50
%, BLO100 I LEREEZRL TN D,
# P<0.05 vs C5 Cut
IL, interleukin; TNF, tumor necrosis factor; IFN, interferon; LIF, leukemia inhibitory
factor; GM-CSF, granulocyte macrophage colony-stimulating factor; MCP, monocyte
chemotactic protein; MIP, macrophage inflammatory protein; VEGF, vascular
endothelial growth factor
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ight (%)

Final body wei

YA bh4 VRELEBEREDER

Pearson DHEBES T T,V O— > 5[EH = 4B L 1= 4 3 (C5 Cut.C5 Mus,
C5Per, C5Tho) [CNTBE#ZE®H=58 T, MAYA bhAY (£ n=T) O
EHEELHRE. BRELAEHEERSUHEHEEDOTHBE L DEFRZFEL
f=o ZOHT, MF IL-10REARE, BREELAKBENEES L UVBIEREELHR
BELAOHEEBAERLE (B6), LAL., MFIL-10 USNDY A FhaAVREL
RESLVEMCHRER & OHRBIEEO oG, o1, MiF IL-10 ORIE MBI
FEEIEWMETH oA, BEE lpg/ml LLETRIFERTREG v F2EA LRER
TN TWEL > =-OBMBEMEE L THR = BRXEHEAY 2 X (Veritas,

Tokyo, Japan) [ZHEEELT=),

.

3004 R:—096

1004

904

Gastrocnemius muscle (mg)

Epididymal fat pad (mg)

10(

5.0 6.0 ) 5.0 6.0 50 6.0

Serum IL-10 (pg/ml)

Serum IL-10 (pg/ml)

Serum IL-10 (pg/ml)

6. IMIF IL-10 LAE, FR ELABHEES I OCHEHEE L OMHEK
7 ma— 5 EEA B L7~ 4 8 (C5Cut, C5Mus, C5Per., C5Tho) & NTB
O~ T 2D MIE IL-10 $E ONIE & (R, fE R LARIEN B & L OWEE D
HEOVLHEE OFEZRT, KB 7 ILTOOYHEE H -,

MESEVCMERRILEEFRBITIZMZIEWNT, RTv T4 RXEAEF
PMETOREECH, AELHBAZHELTHESAE=DIEZ., AEZEHHEHR
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[ZLT=BEIZ(E IL-10 (R=-0.911, P=0.032) A\, HE FAEHEEZ BHZTHIC

L7=1Z&I1Z1X IL-10 (R=-0.849, P=0.004). MIP-1lo. (R=-0.403, P=0.006). KU

IFN-y (R=0.159, P=0.027) A, BEEEMEEZ HMERIC L -5EIZIEX IL-10

(R=-0.701, P=0.004) & MCP-1 (R=-0.379, P=0.012) M sh7- (K 4), B

[CHHARILEVZMAGRICHFEREOBERTH oA, BEHEE T,

K—/83 > (R=-0.044, P=0.011) A%EMMH Ei= (F5),

K4 ATy TUA XEBRFGH (FA FIA V)

Regression

95% confidence

coefficient t value Pvalue intervals
Body weight IL-10 20.911 3822 0.032 -43.230 to -3.945
Epididymal IL-10 0849  -150.557  0.004  -220.024 to-185.781
fat pad
MIP-1a -0.403 -109.213  0.006 -8.074 to -6.391
TFN-y 0.159 23.962  0.027 2.949 t0 9.607
Gastrocnemius |\ -0.701 16,666 0.004  -119.574t0 -70.503
muscle
MCP-1 20.379 29.003 0012  -30.754t0-10.864
#£5 RXFovTFUALIBRIRBON (KA %X -2
Regression 95% confidence
. t value P value .
coefficient intervals
Body weight IL-10 20.911 3822 0.032 -43.230 to -3.945
Epididymal 0.849  -150.557  0.004  -220.024to-185.781
fat pad
MIP-1q 0.403 -109.213  0.006 -8.074 to -6.391
IFN-y 0.159 23962  0.027 2.949 t0 9.607
Gastrocnemius -, 20.692 -656.738  0.001 295463 t0 -91.839
muscle
MCP-1 0.387 369.684  0.002  -21.976t0-20.516
Dopamine  -0.044 57375 0.011 -0.016 to0 -0.010
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MBAEEZDRIRE . HBEFN. & LUORERBFHRE

BT OHARNICHIELY O— 5 85I lom KOEEZRA L. thiE
BADZHEAONGENOT=, BEROHEEAICEEL- 00— 5 ERIEE
BRICIEDY (WL DO D/INEETZE RS L 1=, C5 Per # & C5 Tho B ICH LTI,
BRiuEEE,rEERZF (Fh. 0. TENE. HiE. BiE. BELL) ~xBEL
BHICRTT 5T IADNA, BEADHLINGZZRELA oNIZIGEIZE,
BREOREN SR L=, 20— 5 %4BE# (C5 Cut. C5 Mus, C5 Per, C5Tho)
OHIEEBOMBEMTMETIE. SHEMICH T IBBEEOME
EOonighof= (E7),

P

FHEENK

X 7. BHEEED HE 2
BEEICBAE L= EEONIRAYIERE & 200 12 CTRIZE L=k 2R, ke
T TR TCORE 2B LT,
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REZETIH, C5Cut BOBBERENICIIFPEROZRZFEAEHRL
NN >F=A. C5Mus B, C5Per B, H XU C5Tho HDBIEEZEMNIC(EZ <
DFPEKFENIREEIN: (B8), h5—H o TITERYESEICLT. 1
BRIKICOE 40 ETORBFEMITLI-KER, C5Tho BTHRLFEMNEL, RWT
C5Per B, C5Mus HDIETH 1= (B9, —AH. ¥V 0T 7—CDEHERNEH
DREEL. V/0— V5 BEHETENWEZRDLEMN o1

(40x)

8. SR
401 (40x) CHEIZE Ui Solisthfafg i, Yefa S i MIIEAFTER T B,
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hS5—H2 Tk

’ - ‘
8 ® &
B [/ YV
C5 CS5 Cs5 C5 \ 3
Cut Mus Per  Tho W
40{E COREFZEE
g 10 - 4
z 8 j
-]
E 6. #
3
g 4
(=)
=
s 2
Z
0 -
C5 C5 C5 C5
Cut Mus Per Tho

X9 BHEREE~OHFHRBELZERLLZSTT
1 RIRIZ D E 40 fE0fgu 4 6 BB Lz, 7 7 73R BEOLE & AR TE
ez ~d,
# P<0.05 vs C5 Cut
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SSAT-mRNA. 7t FJL CoA hILRFL5—+F (ACC) E. XU~ O=)L CoA

il

GAPDH THHIE L 7=FFiEMN D SSAT ® mRNA RIR= (X, BREZHRAEL
R IORIZEVWTHEIZEF LT, C5Cut #ETIR LR FHonEM o1,
C20Cut TIENTBEH®D I FEOHRBTENEH 5N, C5Mus B, C5Per B, H&
U C5Tho B#TIEINTB BN 2 EDR|ETH o=, Ff=. C5Mus . C5 Per

B.BXUCSThoMTIX.C5Cut LR LTHLERICERLTLV = (B 10),

2,
# #
# * *
= .
<
. ' '
>
N
N
0 -
NTB C20 C5 C5 C5 C5

Cut Cut Mus Per Tho

10. AN SSAT @ mRNA . (n=6)
GAPDH THf1E L 7= SSAT-mRNA % 7R3, 7 7 713K RED IE & AR 2= %
ZNE IS
% P<0.05 vs NTB, # P<0.05 vs C5 Cut
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FFiEA D ACC Z(3 B-actin THIE L=, BEOEETHN. EEEZBEL
FRODATACCEFFILLTW =z, LOALEBREICHI-YVATIE. &VUS
EITED L TWSIERAH o=, BRE %% L 1= C20 Cut B, C5 Mus & . C5 Per
B, $XUC5Tho B ACC Elx. NTBEDZhEh 33%. 31%. 43%. H&
Y26 TH-oTf=, BREICHE-T=YV B—> 5 4EEE (C5Mus. C5Per, C5Tho)

MDACC=IE, CoCutBHLYEFEIZETLTL: (K11,

#t
it
| i
8] (8 Cs

NTB C20 C5
Cut Cut Mus Per Tho

AcC TD S50 (B = o
B-actin D —— G

ACC/p-actin

11. FFigN ACC & (n=7)
7T T IIBBEOFEIE & R Z %2~ T, ACC &I B-actin THE L7z,
# P<0.05 vs C5 Cut
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A~ O =)L CoOA EXBEEZBIEL-Y VXA TETY SMERIZH -
f=H. NTB# & C5Cut OB TIREZRDLEMN o=, LML, BHREKRREIZK
2= YVRTIEEBRICIET L TLVz, C5Mus B, C5Per 8. & U C5Tho B
[ZHTHTHEZ)L CoAE(EX NTB B D 30.5%. 49.2%., LU 43.5%THo1=,

EREICMEoT-7 0—> 5F4EE (C5 Mus. C5Per. C5Tho) [ELyd'hd C5Cut

HIYBEICETLTL: (B12),

1.5-
£
zZ
= 1 4
=
z #
=
S *
g #
X 0.5- «
)
=
=
=
=

0_
NTB C20 C5 C5 G5 Cs

Cut Cut Mus Per Tho

X 12. A ~2=/L CoA&E (n=6)
T T ZIEEREONYE & R EZ RT,
*k P<0.05 vs NTB, % P<0.05 vs C5 Cut
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FRANTIE. BREFREFTHEIY M bHA UORILEVICKSTHE
ML SN 1= SSAT I ZDHERTHSHT7EFILCoAZHET H, 7EFIL CoA
DD E ACCHETIZCE>TIYAZIL COADERMET L, ¥O=)L CoA N
BLT D, TORRE L TIEMBERANIIGEISNDZITTHEL, pEBILICBER
ANZFUNILE ML EF 2R T2 5—E 1 (CPT-1) ~DMFIARERSNT

RERAER DD p BRAEANTTET © (K 13),

Long chain fatty acid Cytoplasm
#E Carnitine
Acyl-CoA Fatty acid synthesis
Catalysis
‘/\\

Conjugation CPT-1

Inhibition
Acetyl 1d1
Acyl-carnitine cetyl spermidine
| Malonyl-CoA o
\ .., Activation

Acyl-carnitine Spermidine
-oxidation } Cyt(;kines
Acetyl-CoA Hormones
Acetyl-CoA - ¢
l Acetyl spermine

Citric acid —— Citric acid = X _——_ " A ctivation
\Mitochondria/

13.  FFigN D ARG ER R AR RS
ACS, acyl-CoA synthetase; SSAT, spermidine/spermine N-1 acetyl transferase; ACC,
acetyl-CoA carboxylase; CPT-1, carnitine palmitoyltransferase 1; acetyl-CoA, acetyl

coenzyme A; malonyl-CoA, malonyl coenzyme A

Spermine
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EREMOBLIEBEREODEELGEERTHLHIDT, EREHDELD LT
R SSAT-MRNA FHIEEHOYO /L COAZEL DEFRE®RFT Lz, LEDT™Y
ADSFON-FEELKIEHEEZ. SSAT-MRNA RBREHS L UYO=/L CoAE
DT—HZRANT (FH6ET D), BREMKIEMEE L SSATMRNA RS &
DOHBE. BLUBELABHEELYOZIL COAELDMHEEESHT LTz, /O
—> 5 4B (C5Cut. C5Mus, C5Per, C5Tho) Tl&, SSAT LEEIAEEL D
MICHEBIERDH s high >z (R=-0.315,P=0.133,n=24) , RI4RIC NTBE#HZMZ
TERILEEC A, LIFYHERBIEBAETEGEM, >z (R=-0.357, P=0.052, n=30)

(B 11A), LM L. C20 Cut BEZFEITICIAI=ZEIL. SSAT LIBIHEE & DFF
[CENOHEEMNRH iz (R=-0.588, P<0.001,n=36) (K 11B), —A. YHO=/L
CoA[ZDWWTIX, VA—2 5 BIEH TIT o= TIE, BIHEE LRUVIEDHE
EhH ot (R=0.789, P<0.001, n=24) (B 11C), E#D1EEIE NTB #ZMA
THEBROH LT (R=0.415,P=0.022,n=30), &I, f#HTIC C20 Cut EEZMA 1=

BETHBRWNEDHEBEMNED St f- (R=0.509, P=0.002, n=36) (X 11D),
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B

5004 R=-0.315 500 R=-0.588
" ° P=0.133 _ . P<0.001
) ()
g U
= o
= =
-1 =3
& &
= =
E E
> >
= =
= g

o C5 group
K T T T T T x NTB T T I
0 05 08 10 13 15 0 0.5 1.0 1.5 2.0 25
SSAT/GAPDH o €20 Cut SSAT/GAPDH
C D
5004 R=0.789 500
P<0.001
) O
E 400+ £ 400-
-] o
) ]
£ 3004 £ 300-
& b
= E
E 200- E 200
= =
2 =
& 100 5 100- .
o
..
T T T * T T T
0 0.5 1.0 1.5 0 0.5 1.0 1.5 2.0
Malonyl-CoA (nmol/g tissue) Malonyl-CoA (nmol/g tissue)

X 11. KR EAEHER L SSAT-mMRNA RHE  BX~n =/l CoA & L DFEH
LIEO~ T AN LR LAl e/ T — & TEAT L7z, (A) 7 a—> 5 @B
~ U ADENERE L SSAT OME (n=24). (B) 7 m—r 5 EGHHE~ 7 A2 NTB
HEL C2oCut LT~y A EE L SSAT OFHE] (n=36), (C) 7 m—2'5
g~ 7 A DN EE &~ 1 =/L CoA DFR (n=24). (D) 7 n— 5 EEK
fi~ 7 ZIZNTBHEE C20Cut B2 & 7=~ U ADENERE L ~ 1 =)L CoA OFHES
(n=36) #x~9, FRE6ILT DO~ RAE MW,

C5group, 7 1 — 5 EEAE~ 7 & (C5Cut, C5Mus, C5Per, C5Tho) ; NTB, FEfH#
~ 1A ; C20Cut, 7 1u—> 20 X TRt~ 7 &
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R

BREDORIEICIIHRRAGAFNAEESE LTS EAMESNTILVNS(4-8,
27-34), TL T, ARG EICE - TEREFEYEOEEHZIMFIT S &I

BEREDHENFTOND ENBYEBRTRINTE=(3540), LML,
NODEREBTE., ZLDERICIFAOAIDREZS L < TR BEEE
EEETIEMERLTILNSN(36,40), YA bAM VB EDHIEDERES
RYMECELET SRHRCEREZRIET AL ERGFTK AT CTO®RETH- 1=
(36-39), ZMH T, IR 26 [EHIEBALB/c ¥R K YILERETHLONI-IE
BTHY. REMECHDBPEECEEDLGTVRIRMDOIVRICBIETE ST
HIZ, BREREDBRBPIZZEANGNTE(36-38,41), SLW-FEEEL VA
—NFEDTIL—TTlE. ShFETI202 26 EEZRAFRET 1L EOMELI S
BEZL=70—2 20 BB EZRAVTHREL, IL6 ABREICEELGREZE ST
WBHI LD, BREDFERICIFTIL-6 LADYEDEES LR TESNE LT
EHMELT=(14,15), oI, BE—BEXHEORIGLEBREDREICEEEZRIT
LR EERRLTERN(16,17). SEDKREFTEEES - BERORIEHNER
BOREBIZKE(EHLO TWS I LETRTHREG ST,

EEREIHIRKRTETOARIET SHITTIELEL, HoWHETH
BIN(I e, BERETREHMICEREREZESLGVEETHL, BBLGED
BEOETICH > TERENFR I, REICEXFDOEEENEREIREIZM
B ERETEBERTHEWL). BE—EBERICE>TEESN-YENERE
DFEICAELTWDLZETELTWS, SEIORETIE, KTICHIE
LTLEREZFHR LGV OV BEZHAN. BEERN. 8XUTHRERIC
BELGESICHUENGEREDREICHAIZEERTIIENTE, EE— B
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FHRIOREHNEREDHREICEELGREZIEB->-TWLSZ EAbM oz, TDC
LiF. BHEESE A t— eI RMBEFDY A AL UOTELA VIRED.
BEDBIERMOEWVIL>TELGO TSI EMLEEMTOENT IS,
CNETEWMERAVKRETT, IL-1B, IL-6. BL UL TNF-o [(EEBREFH
EDBEBRIIEHINTET(14,15,30,37,42), LM L. SEIOKRETIL, mEH
DINLDYA FHAVEEEITIDADKRERDVE L VEBEHIEECHRAE
E0RL EOMICITRAELGZEAGRMIRO oGNSz, —A. BEETIX, WF
IL-10 L EBREOFHKICEEGEROH S ENLELIERESA TS
(43-45), SEIDEBYWETIL-THERE LMFE IL-10 [CFEEGEARNH o 1.
f=. BREZEXRLzV0—2 5#4E8 (C5Mus, C5Per, C5Tho) TOIREIT
. BEREOFRLOMBKBOBEEZRNT-, RERABFHEREICENTH.
C5 Cut B DOBIBESENIZILIFREROZBEIHOI M THo =M, BREITH ST
) O0—> 5 4EEE (C5Mus, C5Per, C5Tho) DIMIEEZMNICIZE < DIFHEK
DEEEROT-, REDERKRFETIE. MPDOFHERBOEE~DIFHEKRHE
N, EREORELEEL TSI EMERHINTILND(A6-51), bl &
o, COBREBMETILIE. E FOEREOREERFT 5 L THEYLE
METILTHDEEZ NS,
EREOREICEVWTCEEBHORVIEELGIEE LGS, TDOEREE
DR DHEIZIE B EIEDTTENER SN TS, pERIL L BERGERDH D
YHAZ)LCoAElF. 7EFIL CoA*>, ACCEME, ¥O=JL CoATAHILKRFY
TiEE, BLXUSSAT R EICK > THEZR(TH(25,52) (M13), ¥A=L
CoA [FEMBAERDEE L1 HM(53). PRRILDRTY T THSI hav FY 7T
NADIEEFEEZ I FA—ILTBAIL=F /NI FILESVRT IS

—+ 1 (CPT-1) #H#HIT 554, €>T. YO/l CoA DI, FFIERIZEH
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(TRHIEMHBERERLSE. BBILZTTESEDH L LU DH(55). —FH. EfEE
ATk, BREFHERAFTHLAITA FHA ORILEDHIEHERDEY AAXS
B ERE L(56-58). BEEEHDONRERET (59, 60), AEiHAEMN SMH S
N-EEEE. HFRRTOBEBEICFIRAINDGZLELDL, E2BM, TUR
D SSAT ZBEIRF L2 L . ERBEHOEALBLEE L L2ERERLUOKE
EERTDHILENTREINTILNDSG(B2), CHOIELEEET DL, FFEICHIT5 B B
EDFTENEEIEHFDBEICERELGREANZTESTWS I ENHBRISII D, &
BEOYA FAAUPRILEVZEDPR FLRILSSAT ZEHIESEDH I LN
HMBNTLVS(61-66),C20 Cut B TIIBIERE S/ — FOTORMFHROD IL-18.
IL-6. & TNF-0 D EFMLEMEMN o =AY, C20 Cut F# % SSAT & BB
EELOHEBAOKREICMAIGEICIE, MEOHBNIEO NS LS IZE o1,
BRFICBELTHENLBEREEFERT S50 00— 20 [BHIE. SSAT &ML
SEHERADRN EMNRE SN, BREDKREIC SSAT DFEMHIENEELKE
FHEOTWBH I LERTHRRETH <. LALANS, /00— 5 BIEHDIE
T TIX, SSAT ® MRNA DL AL EBRIEHESE & ORICIFTHEREANEDH o
Mofz, —H. YAZJL CoA 2L EREHDEL & OMICIFEEGHEENE
bnt-, COMEBEOMBMFRIECO0CUFHEZMATLRKRICEBDON, BREDFR
[CHEVTYAZIL COARE. BEREBMHESDOFHL LEEICHARTIELEDOTHD
CEbbhhvotz, COZELY, BREICEITHEEEHORLOEFIZHL
T, SSAT OFHILENTHLUNIELTYOZIL COABZRBDESE D TDMD
HFIBEELTWAILERETEHHLOTHY . SRIESEORARERE %MLk
LTCEREDHFOMRBALABREORELZIT > T RELNH D LBbh,
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COMRIZE ST, EEREOFRICIESOEEICKRIG L -EHF0H
BICETE2ETAOERFAEELGRENZES CENRSINT-, SEDREFTIE.
EREDIBEDCRBEDI—T Y FEBIE—L LIV HORFEREET .
EREDRECEHSHIRDTHLNIZE -z, BRENDEELHIETHIE
BRIERA DR IZE LTI, SSAT MEHIEAEE Sh T SM, CORE TR
R EO=)L CoA LDBERMNLYEETHY . SEFT-LEREDIEZECAR
DE—45 bELTREARRIZTERETHDEEZ LN,

MRZTICHE-->TIHREVWV LV -BAENXZMES WV -FE
Bt 28 ——MCHIESHRIN R O hILEEER. MBRO/NMEX#EE. BJUR
UM DTELCHEEZHY F L -EEBRABRICODLIYEILBLETEY,
FERBEZHR— FOVEW-BRERKREBRRREEFZOEREE%. B&
VBEARERKXEZEMES W -FEERtL V4 ——RBLEHRNEOARHIETH D
BIRFEFHR. BSLHAIRER DSk, RBEELATEENERHL LUXBRIEE
EWVEEWARYER (RR) ORMEDARIZEHILBL LIFEY,

_37_



SEXH

10.

11.

12.

13.

14.

Dewys WD, Begg C, Lavin PT, Band PR, Bennett JM, Bertino JR, Cohen MH,
Douglass HO Jr, Engstrom PF, Ezdinli EZ, Horton J, Johnson GJ, Moertel CG,
Oken MM, Perlia C, Rosenbaum C, Silverstein MN, Skeel RT, Sponzo RW and
Tormey DC: Prognostic effect of weight loss prior to chemotherapy in cancer
patients. Eastern Cooperative Oncology Group. Am J Med 69: 491-497, 1980.
Tisdale MJ: Biology of cachexia. J Natl Cancer Inst 89: 1763-1773, 1997.
Brennan MF: Uncomplicated starvation versus cancer cachexia. Cancer Res 37:
2359-2364, 1977.

Kotler DP: Cachexia. Ann Intern Med 133: 622-634, 2000.

Tisdale MJ: Mechanisms of Cancer Cachexia. Physiol Rev 89: 381-410, 2009.
Fearon KC, Glass DJ and Guttridge DC: Cancer cachexia: mediators, signaling, and
metabolic pathways. Cell Metab 16: 153-166, 2012.

Tisdale MJ: Are tumoral factors responsible for host tissue wasting in cancer
cachexia? Future Oncol 6: 503-513, 2010.

Rebeca R, Bracht L, Noleto GR, Martinez GR, Cadena SM, Carnieri EG, Rocha
ME and de Oliveira MB: Production of cachexia mediators by Walker 256 cells
from ascitic tumors. Cell Biochem Funct 26: 731-738, 2008.

Tisdale MJ: Cachexia in cancer patients. Nat Rev Cancer 2: 862-871, 2002.
Denkers EY, Del Rio L and Bennouna S: Neutrophil production of IL-12 and other
cytokines during microbial infection. Chem Immunol Allergy 83: 95-114, 2003.
Bliss SK, Marshall AJ, Zhang Y and Denkers EY: Human polymorphonuclear
leukocytes produce IL-12, TNF-alpha, and the chemokines
macrophage-inflammatory protein-1 alpha and -1 beta in response to Toxoplasma
gondii antigens. J Immunol 162: 7369-7375, 1999.

Lloyd AR and Oppenheim JJ: Poly's lament: the neglected role of the
polymorphonuclear neutrophil in the afferent limb of the immune response.
Immunol Today 13: 169-172, 1992.

Stow JL, Low PC, Offenhéduser C and Sangermani D: Cytokine secretion in
macrophages and other cells: pathways and mediators. Immunobiology 214:
601-612, 2009.

Soda K, Kawakami M, Kashii A and Miyata M: Characterization of mice bearing
subclones of colon 26 adenocarcinoma disqualifies interleukin-6 as the sole inducer
of cachexia. Jpn J Cancer Res 85: 1124-1130, 1994.

_38_



15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

Soda K, Kawakami M, Kashii A and Miyata M: Manifestations of cancer cachexia
induced by colon 26 adenocarcinoma are not fully ascribable to interleukin-6. Int J
Cancer 62: 332-336, 1995.

Soda K, Kawakami M, Takagi S, Kashii A and Miyata M: Splenectomy before
tumor inoculation prolongs the survival time of cachectic mice. Cancer Immunol
Immunother 41: 203-209, 1995.

Kanzaki M, Soda K, Gin PT, Kai T, Konishi F and Kawakami M: Erythropoietin
attenuates cachectic events and decreases production of interleukin-6, a
cachexia-inducing cytokine. Cytokine 32: 234-239, 2005.

Matsumoto T, Fujimoto-Ouchi K, Tamura S, Tanaka Y and Ishitsuka H: Tumour
inoculation site-dependent induction of cachexia in mice bearing colon 26
carcinoma. Br J Cancer 79: 764-769, 1999.

Giavazzi R, Campbell DE, Jessup JM, Cleary K and Fidler 1J: Metastatic behavior
of tumor cells isolated from primary and metastatic human colorectal carcinomas
implanted into different sites in nude mice. Cancer Res 46: 1928-1933, 1986.
Morikawa K, Walker SM, Nakajima M, Pathak S, Jessup JM and Fidler 1J:
Influence of organ environment on the growth, selection, and metastasis of human
colon carcinoma cells in nude mice. Cancer Res 48: 6863-6871, 1988.
Fujimoto-Ouchi K, Tamura S, Mori K, Tanaka Y and Ishitsuka H: Establishment
and characterization of cachexia-inducing and -non-inducing clones of murine
colon 26 carcinoma. Int J Cancer 61: 522-528, 1995.

Tsuchiya H, Sato J, Tsuda H, Fujiwara Y, Yamada T, Fujimura A and Koshimizu
TA: Serum amyloid A upsurge precedes standard biomarkers of hepatotoxicity in
ritodrine-injected mice. Toxicology 305: 79-88, 2013.

Yamada T, Fukuda T, Wada A and Itoh Y: Monoclonal antibody-based sensitive
enzyme-linked immunosorbent assay for murine serum amyloid A. J Immunoassay
20: 223-235, 1999.

Kaczmarek E, Gorna A and Majewski P: Techniques of image analysis for
quantitative immunohistochemistry. Rocz Akad Med Bialymst 49 Suppl 1: 155-158,
2004.

Celik A, Kano Y, Tsujinaka S, Okada S, Takao K, Takagi M, Chohnan S, Soda K,
Kawakami M and Konishi F: Decrease in malonyl-CoA and its background
metabolic alterations in murine model of cancer cachexia. Oncol Rep 21: 1105-1111,
2009.

Takamura Y, Kitayama Y, Arakawa A, Yamanaka S, Tosaki M and Ogawa Y:
Malonyl-CoA: acetyl-CoA cycling. A new micromethod for determination of

_39_



27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

acyl-CoAs with malonate decarboxylase. Biochim Biophys Acta 834: 1-7, 1985.
Nicolini A, Ferrari P, Masoni MC, Fini M, Pagani S, Giampietro O and Carpi A: Malnutrition,
anorexia and cachexia in cancer patients: A mini-review on pathogenesis and
treatment. Biomed Pharmacother 67: 807-817, 2013.

Sato T, Laviano A, Meguid MM, Chen C, Rossi-Fanelli F and Hatakeyama K:
Involvement of plasma leptin, insulin and free tryptophan in cytokine-induced
anorexia. Clin Nutr 22: 139-146, 2003.

Gelin J, Moldawer LL, Lonnroth C, Sherry B, Chizzonite R and Lundholm K: Role
of endogenous tumor necrosis factor alpha and interleukin 1 for experimental tumor
growth and the development of cancer cachexia. Cancer Res 51: 415-421, 1991.
Johnen H, Lin S, Kuffner T, Brown DA, Tsai VW, Bauskin AR, Wu L, Pankhurst G,
Jiang L, Junankar S, Hunter M, Fairlie WD, Lee NJ, Enriquez RF, Baldock PA,
Corey E, Apple FS, Murakami MM, Lin EJ, Wang C, During MJ, Sainsbury A,
Herzog H and Breit SN: Tumor-induced anorexia and weight loss are mediated by
the TGF-beta superfamily cytokine MIC-1. Nat Med 13: 1333-1340, 2007.
Machado AP, Costa Rosa LF and Seelaender MC: Adipose tissue in Walker 256
tumour-induced cachexia: possible association between decreased leptin
concentration and mononuclear cell infiltration. Cell Tissue Res 318: 503-514,
2004.

Moldawer LL, Rogy MA and Lowry SF: The role of cytokines in cancer cachexia.
JPEN J Parenter Enteral Nutr 16: 43S-49S, 1992,

Kim HJ, Kim HJ, Yun J, Kim KH, Kim SH, Lee SC, Bae SB, Kim CK, Lee NS, Lee KT, Park
SK, Won JH, Park HS and Hong DS: Pathophysiological role of hormones and
cytokines in cancer cachexia. J Korean Med Sci 27: 128-134, 2012.

Agustsson T, Rydén M, Hoffstedt J, van Harmelen V, Dicker A, Laurencikiene J, Isaksson B,
Permert J and Arner P: Mechanism of increased lipolysis in cancer cachexia. Cancer
Res 67: 5531-5537, 2007.

Yae S, Takahashi F, Yae T, Yamaguchi T, Tsukada R, Koike K, Minakata K, Murakami A,
Nurwidya F, Kato M, Tamada M, Yoshikawa M, Kobayashi H, Seyama K and Takahashi K:
Hochuekkito (TJ-41), a Kampo Formula, Ameliorates Cachexia Induced by Colon
26 Adenocarcinoma in Mice. Evid Based Complement Alternat Med 2012: 976926,
2012.

Yasumoto K, Mukaida N, Harada A, Kuno K, Akiyama M, Nakashima E, Fujioka N, Mai M,
Kasahara T, Fujimoto-Ouchi K, Mori K, Tanaka Y and Matsushima K: Molecular analysis of
the cytokine network involved in cachexia in colon 26 adenocarcinoma-bearing
mice. Cancer Res 55: 921-927, 1995.

_40_



37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

Strassmann G, Fong M, Kenney JS and Jacob CO: Evidence for the involvement of
interleukin 6 in experimental cancer cachexia. J Clin Invest 89: 1681-1684, 1992.
Fujita J, Tsujinaka T, Yano M, Ebisui C, Saito H, Katsume A, Akamatsu K, Ohsugi Y, Shiozaki
H and Monden M: Anti-interleukin-6 receptor antibody prevents muscle atrophy in
colon-26 adenocarcinoma-bearing mice with modulation of lysosomal and
ATP-ubiquitin-dependent proteolytic pathways. Int J Cancer 68: 637-643, 1996.
Llovera M, Carbé N, Garcia-Martinez C, Costelli P, Tessitore L, Baccino FM, Agell N, Bagby
GJ, Lopez-Soriano FJ and Argilés IM: Anti-TNF treatment reverts increased muscle
ubiquitin gene expression in tumour-bearing rats. Biochem Biophys Res Commun
221:653-655, 1996.

Tsujinaka T, Fujita J, Ebisui C, Yano M, Kominami E, Suzuki K, Tanaka K, Katsume A, Ohsugi
Y, Shiozaki H and Monden M: Interleukin 6 receptor antibody inhibits muscle atrophy
and modulates proteolytic systems in interleukin 6 transgenic mice. J Clin Invest
97: 244-249, 1996.

Murphy KT, Chee A, Trieu J, Naim T and Lynch GS: Importance of functional and
metabolic impairments in the characterization of the C-26 murine model of cancer
cachexia. Dis Model Mech 5: 533-545, 2012.

Greenberg AS, Nordan RP, Mclintosh J, Calvo JC, Scow RO and Jablons D:
Interleukin 6 reduces lipoprotein lipase activity in adipose tissue of mice in vivo
and in 3T3-L1 adipocytes: a possible role for interleukin 6 in cancer cachexia.
Cancer Res 52: 4113-4116, 1992.

Ebrahimi B, Tucker SL, Li DH, Abbruzzese JL and Kurzrock R: Cytokines in
pancreatic carcinoma - Correlation with phenotypic characteristics and prognosis.
Cancer 101: 2727-2736, 2004.

Shibata M, Nezu T, Takekawa M, Takizawa H, Ando K, Miyake H, Amano S and
Kurosu Y: Serum levels of interleukin-10 and interleukin-12 in patients with
colorectal cancer. Ann NY Acad Sci 795: 410-412, 1996.

Lira FS, Rosa JC, Zanchi NE, Yamashita AS, Lopes RD, Lopes AC, Batista ML Jr
and Seelaender M: Regulation of inflammation in the adipose tissue in cancer
cachexia: effect of exercise. Cell Biochem Funct 27: 71-75, 20009.

McMillan DC: Systemic inflammation, nutritional status and survival in patients
with cancer. Curr Opin Clin Nutr Metab Care 12: 223-226, 2009.

McMillan DC: The systemic inflammation-based Glasgow Prognostic Score: a
decade of experience in patients with cancer. Cancer Treat Rev 39: 534-540, 2013.
Zahorec R: Ratio of neutrophil to lymphocyte counts--rapid and simple parameter
of systemic inflammation and stress in critically ill. Bratisl Lek Listy 102: 5-14,

_41_



49.

50.

5l.

52.

53.

54,

55.

56.

S7.

58.

59.

60.

61.

2001.

Donskov F: Immunomonitoring and prognostic relevance of neutrophils in clinical
trials. Semin Cancer Biol, 2013.

Dumitru CA, Moses K, Trellakis S, Lang S and Brandau S: Neutrophils and
granulocytic myeloid-derived suppressor cells: immunophenotyping, cell biology
and clinical relevance in human oncology. Cancer Immunol Immunother 61:
1155-1167, 2012.

Mantovani A, Allavena P, Sica A and Balkwill F: Cancer-related inflammation.
Nature 454: 436-444, 2008.

Jell J, Merali S, Hensen ML, Mazurchuk R, Spernyak JA, Diegelman P, Kisiel ND,
Barrero C, Deeb KK, Alhonen L, Patel MS and Porter CW: Genetically altered
expression of spermidine/spermine N1-acetyltransferase affects fat metabolism in
mice via acetyl-CoA. J Biol Chem 282: 8404-8413, 2007.

Harwood HJ: Treating the metabolic syndrome: acetyl-CoA carboxylase inhibition.
Expert Opin Ther Targets 9: 267-281, 2005.

McGarry JD and Brown NF: The mitochondrial carnitine palmitoyltransferase
system. From concept to molecular analysis. Eur J Biochem 244: 1-14, 1997.
Foster DW: The role of the carnitine system in human metabolism. Ann N Y Acad
Sci 1033: 1-16, 2004.

Patton JS, Shepard HM, Wilking H, Lewis G, Aggarwal BB, Eessalu TE, Gavin LA
and Grunfeld C: Interferons and tumor necrosis factors have similar catabolic
effects on 3T3 L1 cells. Proc Natl Acad Sci U S A 83: 8313-8317, 1986.

Ogawa H, Nielsen S and Kawakami M: Cachectin/tumor necrosis factor and
interleukin-1 show different modes of combined effect on lipoprotein lipase activity
and intracellular lipolysis in 3T3-L1 cells. Biochim Biophys Acta 1003: 131-135,
1989.

Doerrler W, Feingold KR and Grunfeld C: Cytokines induce catabolic effects in
cultured adipocytes by multiple mechanisms. Cytokine 6: 478-484, 1994.

Rydén M, Arvidsson E, Blomqyvist L, Perbeck L, Dicker A and Arner P: Targets for
TNF-alpha-induced lipolysis in human adipocytes. Biochem Biophys Res Commun
318: 168-175, 2004.

Bézaire V, Mairal A, Anesia R, Lefort C and Langin D: Chronic TNFalpha and
CAMP pre-treatment of human adipocytes alter HSL, ATGL and perilipin to
regulate basal and stimulated lipolysis. FEBS Lett 583: 3045-3049, 20009.

Casero RA and Pegg AE: Spermidine/spermine N1-acetyltransferase--the turning
point in polyamine metabolism. FASEB J 7: 653-661, 1993.

_42_



62.

63.

64.

65.

66.

Desiderio MA, Pogliaghi G and Dansi P: Regulation of spermidine/spermine
N1-acetyltransferase expression by cytokines and polyamines in human
hepatocarcinoma cells (HepG2). J Cell Physiol 174: 125-134, 1998.

Green ML, Chung TE, Reed KL, Modric T, Badinga L, Yang J, Simmen FA and
Simmen RC: Paracrine inducers of uterine endometrial spermidine/spermine
N1-acetyltransferase gene expression during early pregnancy in the pig. Biol
Reprod 59: 1251-1258, 1998.

Rodriguez-Sallaberry C, Simmen FA and Simmen RC: Polyamine- and insulin-like
growth factor-1-mediated proliferation of porcine uterine endometrial cells: a
potential role for spermidine/spermine N(1)-acetyltransferase during
peri-implantation. Biol Reprod 65: 587-594, 2001.

Huang YL and Taylor MW: Induction of spermidine/spermine N1-acetyltransferase
by interferon type 1 in cells of hematopoietic origin. J Interferon Cytokine Res 18:
337-344, 1998.

Babbar N, Hacker A, Huang Y and Casero RA: Tumor necrosis factor alpha induces
spermidine/spermine N-1-acetyltransferase through nuclear factor kappa B in
non-small cell lung cancer cells. J Biol Chem 281: 24182-24192, 2006.

_43_



