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Abstract (¥ 2 3 &)

Cancer is a great challenge in medicine, because there are several million people
died of cancer worldwide every year. Thus, hospice and palliative care is very
important in advanced cancer patients. Symptom management is an essential
component of hospice and palliative care. The symptoms of advanced cancer patients
are multiple, concurrent and severe in intensity. Research on symptom clusters is now
a frontier in the studies of the management of patients with advanced cancers. A rapid
progress has been made in the studies on symptom clustering in past few years.
However, investigation of the underlying mechanisms for the aggregation of
symptoms, associations of physical signs and psychological distress with symptom
clustering, and the relation of symptom clustering to prognosis in cancer patients are
still lacking. For better quality of palliative are, we recruited 427 advanced cancer
patients and identified five symptom clusters by exploratory factor analysis, namely,
loss of energy (LE), poor intake (PI), autonomic dysfunction (AD), aerodigestive
impairment (Al), and pain complex (PC). Based on the factor scores of five symptom
clusters, we further used non-hierarchical cluster analysis to divide the patients into
six groups. Each group was characterized by a particular pattern which composed of
different symptom clusters. Survival, functional performance, bone metastasis, and
fluid accumulation were significantly associated with symptom clustering in six
groups of patients. The underlying mechanisms of symptom clustering provide a good
clinical decision making for better symptom control in advanced cancer patients.

Cachexia is important clinical manifestation of cancer patients, which is a
disorder of energy homeostasis. Adiponectin is an important regulator of energy
homeostasis. Since plasma adiponectin levels are negatively correlated with body

mass index, we investigated the relation of serum adiponectin levels with survival and



body mass index in 91 cancer patients, with more focus on functional status and the

survival of patients. We found that the inverse relation between serum adiponectin

levels and BMI was only observed in cancer patients with better functional

performance (ECOG=1), but not in the ECOG>2 group. We also found serum

adiponectin level, in addition to functional performance and tumor metastasis, is an

independent predictor for survival in cancer patients with poor functional status
(ECOG>2) .

Muscle and adipose tissue wasting is a prominent stigma of cancer cachexia.
Inflammation is an important underlying mechanism in development of cancer
cachexia. In histopathological examination, macrophage infiltration in skeletal muscle,
adipose tissue and tumor microenvironment are frequently observed. Not only
adipocytes but also macrophages express adiponectin. To understand the role of
locally monocyte-produced adiponectin in development of cancer cachexia, we
employed an in vitro monocyte culture system to study the effect of de novo
synthesized adiponectin on monocyte functions. Our studies provided the first
evidence to show that rosiglitazone (RSG) can upregulate the expression and function
of peroxisome proliferator-activated receptor-gamma ( PPARy) and adiponectin in
human monocytes/macrophages. The locally upregulated expression of adiponectin
by the PPARY agonist RSG inhibits the fibronectin-induced monocyte adhesion via an
AMP-activated protein kinase (AMPK)-dependent pathway to downregulate integrin.

To further investigate the association among plasma adiponectin levels,
adiponectin mRNA expression levels in mononuclear cells and survival in cancer
patients, we recruited a group of 28 gastric cancer patients and 57 volunteers. We
found that compared with volunteers in the control group, adiponectin mRNA
expression levels were significantly lower in mononuclear cells of gastric cancer

patients. We also found that adiponectin mRNA expression level in mononuclear cells
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is an independently predictive factor for their survival.

Cachexia-related symptoms are important components of symptom clustering in
advanced cancer patients. Serum adiponectin levels play an important role in cancer
cachexia and are an independent factor for patients’ survival. Furthermore,
monocyte-produced adiponectin can inhibit monocyte adhesion and associate with
survival in gastric cancer patients. Through series of our studies, we have delineated a
novel biomarker, both circulating and monocyte-derived adiponectin, in clinical

correlation with cancer cachexia and outcome.

Keywords: adiponectin, monocyte adhesion, cancer cachexia, symptom cluster,

survival



B B¥E4i (Abbreviations)

AICAR: 5-aminoimidazole-4-carboxamide riboside
AMPK: AMP-activated protein kinase
ANOVA: Analysis of variance

BMI: Body mass index

cDNA: Complementary deoxyribonucleic acid
CRP: C-reactive protein

DNA: Deoxyribonucleic acid

ECOG: Eastern Cooperative Oncology Group
GAPDH: Glyceraldehyde-3-phosphate dehydrogenase
ICAM-1: Intercellular adhesion molecule-1
IFN-y: Interferon-y

IL-1: Interleukin-1

IL-4: Interleukin-4

IL-6: Interleukin-6

IL-10: Interleukin-10

IL-11: Interleukin-11

IL-12: Interleukin-12

LMF: Lipid-mobilizing factor

mRNA: Messenger ribonucleic acid

NF-«B: Nuclear factor kappa-B

PBS: Phosphate-buffered saline

PGE?2: Prostaglandin E2

PIF: Proteolysis-inducing factor

PMA: Phorbol 12-myristate 13-acetate



PPARYy: Peroxisome proliferator-activated receptor-gamma
RNA: Ribonucleic acid

RSG: Rosiglitazone

TNF-a: Tumor necrosis factor-alpha

VCAM-1: Vascular cell adhesion molecule-1

ZAG: Zinc-a2-glycoprotein
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¥- %  ¥#% (Introduction)

HEEXARFCFELE L K
ALE G TR BRI A DA FEA R E S R g F e
Bl g R s e RS B e o R 4o iE E H 4 (Weisburger, 2002) o B2 2%
FRAFES, - pF 2L p 3 HRE e f 75 H AR 0 1345 2005 & dhsest
FEXER T AT HE A7 (Desaietal,2007) o 345 & B lrd F it
TR BERRE-ELE A RFIZ i PRS- E G e §
ATEISORIET S o Bl 0§ MORRTEE S ULE R I R Y 2

RenF R REF ALY S FRAF LR RIT -

Tk A REHER
TR A BSEY DaR B d WA B AL DR SRES AT
oAk oo RGBSR RSB HA R BHE R sl g
T ¢ 2 & (Thompson and Chochinov, 2010) < # % Jp * £ # KX B8 & ~ o
FRORERE B AEFRALFEETRLINE < PR (Loetal,2002) -
FIE o ek HP BB HIL N %vﬁfétﬁf & - %o WP hERicE AR (Grant and
Sun, 2010) - 13452 } 2 R Pt 0 X RETFH LS 5B EDF R WK
B AR OR S DR T AL g~ R RALE S B R R  ER N 0
koo TRl bR P dup L 2 R Shhd S (Sepllveda er al., 2002) © % %
fo¥fteo e QB2 5 & RN RanEEEAR  FR AR PRT
o FREGA Rt ERBBFE » DR RS R AW R R
ek (Tangetal.,2010) ° F > i A W RERF X P E T > K2

ﬁ;/i—}%%}?ﬁ A BN~ %y}_@f%‘g}a ;‘..;Ej’q%ra_).b_’? -,/;{,J] §§< R
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2 B3 e Hlea) o el

BhpAFE S BEANRR KL DMk PR AL LY
BLiv Sl 3 sk X 4R B (Klinkenberg ef al., 2004) o 139387 1 AT o
£l e engr ) 2 W e ¢ ehd 48 7 5y (functional performance ) ~ 5
FR~2E&F 417 BAY I A B 7HEX 7= (Glover et al., 1995; Burrows
et al., 1998; Dodd et al., 2001; Prendergast and Puntillo, 2002 ) F]p#* » £ %8 sk e
;ﬁz,‘i‘m\ A RRESA R I o IR E R - A F R AR A
ToF - AR ARk eh? g 1 B By LRk @ 45 7 (pain )
% % k% (easy fatigue ) ~ & 33 (weakness) > @ £5% 4= (anorexia) ~ #8+4 7 /&
(lack of energy )~ v 5z (dry mouth )~ if #4( constipation )~ 4F " g (early satiety )~
% Fl§E (dyspnea) {oif & jfds (weight loss) o H e bk f (7 5 ¢ Tl ~ 14
Bl P 25 %A G £ % (Walsheral,2000) - #% « B i o F f
PRRGESHE > AR A R 2 AR E T Ia & seeec g (Echteld er al,
2004; Stromgren et al., 2005) - & 5 &% Tf gd ok fr%g-'};: i EO= R
SEABEAD BT FAMS 0 TOHEY G5 2% (Chiueral,2002) -
LEfF R S P TR - gm0 Bk o ¥ LRk e fEm s
KR~ a2k~ EprESE (Chiueral,2000) - Hogp kv o 4k X}ifﬁa“r
gAe d FAREFREAD DL P TREAR c PR OERLT S 0 H
BEERETS TH VTS E S RS N ET TR

>

EVRBERLEOREY e PHEIET AR RS K AL

-

i
fe B 42 (terminal common pathway) 3 B (Lichter and Hunt, 1990; Vainio and
Auvinen, 1996) o » fu— iF {8 gt gk AT *K" red o e A W iF bop sk
XL E o A E P AP AL (Chiveral,2000) o A pE EiE- AR
* ¥ Lk e A B R R K B R P en% 1Y 5 45 48 = (continuous
static ) ~ #£ - & it (static-increase ) ~ #z & —#& €_ (decrease-static ) ~ :z & - % it
(decrease-increase )~ & ¥ -z L (static-decrease )~ ¥ 4 zz & ( gradually decrease )
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A B PR 2 L - s BAGpk b AR
& AR B ek > ¢ FER % (fatigue) ~ %33 (weakness) ~ #E-~ (nausea)
rRed (vomiting ) ~ & £5 7 3= (anorexia) % o F|pt » Tk & BAR B ek AL
B kP E B - A e pFE G i g sk (Tsaier al,
2006) ° P B AR LSRRG 2 Awe FFREF AR
PR EE S IERAI R R B RIRAEEL L G sk i ] ¥ (Patrick
et al., 2002; Johnson et al., 2005) » #7121 3% 5 ek 4 £ T 5 gk cnFHE - R
B pad FRFIH A PRIES - DRE o TR RS EF s

23 2 ® (Lo etal., 2002)

RypEd BN PRAERAFTY RAER G BBER I ¢ sk ?
# 1* (multiple) ~ ¥ % # (concurrent) ~ & |#(chronic) ~ #2 & B & (severe in intensity)
% (Walsh et al., 2000; Chiu et al.,2000) - e g > 2 Hrp ka5 § 4
VLH - e s DB~ SN E - R 2 H Ap B F1 % 47 1 (Walsh and Rybicki,
2006) o gtk AAEF T e R FI KRG E X F 2 BB LR DAL > o 457
B F CEHivr 25 RS EFEMTRA BE2 EEF (Kohand Koo,
2002; Miaskowski, 2004 )

Fleb o T E KRB RER TR Y 0 brd H - R ER LA ER

(symptomcluster) 7% » R EFEEEBMAE A 198 & B4 ,T*LF B A

AR L Q< %% 3 - ﬂkf #2554 ¢ (Kirkova et al., 2010; Aktas et al.,
2010) o Bl4e s B EFm A F R BRKFEE 0 ¢ 4 Macute volume
overload cluster ( & 3&v% e FEE ~ g % ~ pER F° 32 ) | ~ [ emotional cluster ( &
AW wlhm® - #4), 2 T chronic volume overload cluster (& 3K *
A4~ 4 pEer e FEE) | (Jurgens ef al., 2009) -

BEAFEOTE LIS B2 Bt PR fpbgsk (Dodd eral,
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2001; Kim et al., 2005) -~ 828 g Rk #H f o mis iz £ AP 0 3 ST o
BFle e - e REREGUEAT kP £ Bk F](common etiology) 0 B4
PR fe et X RIS T oA FY R R0 0B s (Aktas et al., 2010) 5 % F i
27 F Rend 3248 4 (biological mechanism) > &) 4r & £5 % 3 frek < 3 -*Ff T
FNmERDERE 4 o AR PFF S e Al A bldok B R H T
gt B & st G OB (Capuron er al., 2002) 5 & ¥ £ - Bk £ 5
- B AT 5 & B i 0 oF E A 4o £ 7 I A0 IR (Miaskowski and
Aouizerat, 2007; Williams, 2007) - # 7 % - EAEY O R R s
WE A %5 g eavg B > ¢ 4 3 EGFR % %8 (epidermal growth factor receptor)£?
8 f5 7 Rk 5 -pEPR R %8 ¥ B (anorexia-fatigue-sleep disruption cluster) 3 B
(Rich, 2007) -

TRk A RACE R ORFR 2T A D5 TR LR E B
S 4 # B (clinically determined symptom cluster) £2 j&_%t3+ & 47 18 3] g ik
# (statistically determined symptom cluster) o o fifk (55 b 0 8 3] e s ¥
BT %y BETEF RS Cka ko B B IRk R SE S
Sk EEAFRLN R R FR Y APM L GEE e TR 2 B R
P (Kirkova et al., 2010) » gk & 4 dhup, ke ¥ F 3@ ¥ R e p A4t - 4p &
BRI AEDN R EEY 2 REPER MY A B T2
A 47 (factor analysis) £ F¢ & 3% 3 H 4 +7 (cluster analysis) % 4 47 + 4] e F 4L > &
mEIERERE R SFIDRERFERFIART U AL RHFLY
FIFTRFFRER A R wERTFRARRAE TR L A EE SRR

FFE o B  AT REg IATR R G AR A0 0

i

HEORALRE WL FETE P A LEORT DEREATRA L B
Wi iz (Aktas et al.,2010) c F %+ > & jféﬁr? AR AA T RER L P
FEO® & 0 5 BAATRA S D aup ke KBRS 2 OET 0 ok
gk~ B R vR e o F R % 3 & (nausea-vomiting, anxiety- depression,
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cough-dyspnea clusters ) ( Walsh and Rybicki, 2006 ) - B j& % % 5

(fatigue-pain) ~ & % 4 PR % J§ (fatigue-insomnia-pain) % #¥ & - H )k &
g B e G 3t 8 4 oehiedy (Dodderal., 2001) ° KXa o Fek & e
B ¥k £k ¥ (depression-fatigue-pain cluster ) > 82X ffk + 5 49 BE |2 -
Frak 2 K gq e A # (Gift et al., 2003; Gift et al., 2004 ) - F]pt > F Z 5
HRARBLF  SFa A2 23 Lz s BRplphkari, £ 8L
b ERERIE At R EEFF LI % (Vachon, 1999)
Fh AR BaAFLL o g P2 AR RBERAR LD
% 4 (Hsieh et al., 2011)

2 R- F R A p AR FEE L > I FRAATD R R
REHF - BEE SRR E ST #E-%E}?a B (fatigue: anorexia-cachexia ) ~
A 5w T2 R (neuro-psychological) ~ ¢ i it i Jg K (upper gastrointestinal) ~ =&
& PR ek (nausea and vomiting) ~ #¥ ek % i it g Kk (aerodigestive) ~ % 33 (debility)
% 7% % (Walsh and Rybicki, 2006) = &~ 4 - 8B * ik #F & a7 0 71
*EE AT E o FRORER ARG = BEE 0 ¢ 5 (sickness) ~

i Jgsk (gastrointestinal ) % %5k (emotional ) #H & o P8 LA Iﬁa;{* A~
LB LR~ AR RFEF B (Chen and Tseng, 2006) ",4rf TR L
IR Y vt i s FEHERFFURESRL AEHES IS
TN AVER G R TR FE R R T A R RE SR AT R 2
EAFRES g7 48 c BHlhR > ARIFEFCFIOFONRLEL T ARR
B E A e 4 i (fatigue-weight gain-altered sexuality ) ( Wilmoth
etal,2004) 5 @ 5 P Sk Rpom B RAIF P DI R RE A 2
/|- i{ B 42 (abdominal pain-bloating-fatigue-indigestion-urinary problems )
(Koldjeski et al., 2003 ) ; — B ;4% T i BBy &G — 40 sk (general
symptoms) £ i % ;i (gastrointestinal symptoms) & A&k 3 f o R = p ¥

ERcE T+ 3 (Wangetal,,2008) - » 7 57 i BT 7 B B RS Gt
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Beap Ao BA RFEREG P R AFERO G 0 8 D PR M
( Chow, 2007; Chow, 2008 )

gk R T B LG B OB koo R i (fatigue) ~ #F B FER
(difficulty breathing) - k& 33 (weakness) - {33 I& 7% (problems with coordination) -
*E ot (vomiting) ¥ %  (pain) £ p ¥ 2 EanE & 7l (Giftetal., 2004) -
AR R g ¢ o »F ek FlEE (distress with breathing difficulty) - % 12 %

( bowel disruptions ) ~ & % 7§ & ( distress with altered appearance ) ~ % & ( pain) ~
*%ox (cough) ~ & % (fatigue) ~ &< (nausea) ¥2 £ §8# it # £ 7 B (Sarna
and Brecht, 1997) - F]15 2 F S F G @I D LM kBB E > - BN
PERESH PRI RE S RE - AR~ AR e Ry AL
Wik B e R B L P2 BEET 24 (Miaskowski e al,, 2006) © -
BT g s g R AR R E BT Rm L LB E T M (Wangeral,
2008 )

FRERAFLEFDEFRREL G HF R Y o L AR
WARER cho - LIRS GRFF TRA RN - Beiz ~ DA R 13
AR A Y o R FaP ey B2 (Knaus ef al., 1995; Maltoni et al., 1995) -
ERRACEA T T 0 ST IR BER T M E R SRR e e R
RAER 3 Y %7 .7+ (Chuang et al., 2004) - F]pt > F o g hHEE T
i Fl e B¢ o5 3F 5 B SER A ko H3 B EP AR E & 2 < # (Kirkova
etal., 2010) -

EEREAFE DT RAARAR S - B 2R TR AR R A
R RN AL LR LG B R R R T nE s
BN SRR P RZ S A HE s Ap Mok (735 (Walsh and Rybicki,
2006); bl4efes  ERE R X R id =R H &g~ & 7 i 12 (Kirkova
etal,2010) ekt =Gk i p b nFitfehme EEL LT LB
U B AR MR DR BRI B R LIS S kg p B AR R Ty it T
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% ek (Paice, 2004) o P 3 2 55 3F 5 E kR BRI R ER L L
Tl o e R - IR R AR LA AR R B R
CER AR A LR L L RS R A I 0 gt R
FER BRSP4 i 2SR (Hsieher al, 2011)

IR e Sl A - Rl I 2 R ) W AR
o3 SHE - ERIEFIORET NGRS EEF R B L F PR E
(Koh and Koo, 2002) - fe & — & £ 4t R EE 7 LR B § 3 R MEF
FRITET S D RAF R T - PR R AR P TS
B(DEAT EFDEIEBERIE (drg 2 M3+ TR LFF G Be) e
()E - A FE B R DR GoR A S AZAR SR E) - (3)F kT
H- 25 0k (Hed R~ £ g7 * benzodiazepine 25 # 5 /5% ) o (4)H — Jg i
e sl AT ok (derg FE R A 37 F)(Williams, 2007) -
Voo R OERFR OIS > FieRr - FRAFRF F TR R ROE

ek R X R EFELGH B oE K EE A4 e % (Walsh and Rybicki,

2006) °"$”J%%';f?'iér}§fiﬂ CIE M E KA - BB T R KT
( psychoeducational ) # i& # /i » (exercise intervention ) ¥ &% % € &4k &

Henfroo Rpw S S LAY R L L EEHERFEREF A iR
7 7 (Williams, 2007 ) - # & X 7 Cancer Services of New York ifu{-
BHATETF 0 ¢ FHERABEARY AR B R EOREF R w
R E REANER  fEL BRI R R AR 2R KM
P ERIFREFRORR I EIHALFELSTHEERL B (Fleishman,

2004) o BEEUREFF O ET o2 A REHRER L DL R

EfTEAmp A R hE & 5%
e (survival) £ ¢ BRAE- B £ & dp ¥k - TRk %f),%f AR s B
2 Nt de 8 & % # ) 9n® i (Glare and Sinclair, 2008) < 77 7 3§ ¥ #
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# it (functional performance ) g;)%:}i%ﬁﬂf}?a % e ¥ enfh = Fp p] F]3 (Sanabria
et al.,2007) - J ik 042 & (disease status) + SEURJg 3E (6 cnE & F1F > 5 b I0H
TS WA R E T A A 5 B e (Mochiki er al., 2007)° % 1 e 0
JaARFS o (tumor stage ) % £ 87 w0 k% o B ops T (cachexia) shdp B gk~ AR
B % A e & 49 M F1 % (Kwak er al., 2004; Lam et al., 2007) = & 5 § 2%
B A B F LR A2 - 0 g - 2 o 4§ R GIR %
(Tisdale, 1997) o #5235 M ~ 50K ~ {2 * Hlpdp A L35 RE
T B enfn (Dewys et al., 1980) - I%»[j:}?r,‘ A5 20%A 7] 5 E B 7 = (Tisdale,
2002) © ﬂéffﬁrv‘fi%?ﬁi FRBREARHEFRE AL ERNLRET p 2
SE R R L B2 BN p D Pl e X Y S Ko 1T R G
e B (Rowland et al., 1996) -~ B B& f2 & 7 fe 32 50k s f o %k »
< RRETREEHEA 3EFER M LM GF R P2 FRT (Argiléseral,
1997) B2 iy ko A AR GHTE 0 F T fRA R REE ST M B &
o FAR B e B A TRk vt gk £ PR AL (Lasheen and Walsh, 2010) « 5]+

SE R B TR L AR M R iR ke s S ik

L APT e e Rini d
PR B E OB & 352 & F]F L4 9P £ (energy intake) ~ £ £
#= iv £ (energy expenditure){r £ 8 #5 ¥ o ?]a‘« it & kg 73 (energy storage) ° i = _ﬂﬁ R

A5 — B3 448 (information flow ) » T #545 E.%« 3 FICWRE S-S REE S =

AR ket B VR E oi £ 85 4] - & 2Rk & -adipostat (Argilés ef al.,
1997) o Fp 5 v gk RAH RN L B S BHERAE B A RRET 0 B e g
WAgPERE RGP E ST R e ek (adipokine ) 5 e i 7~ 7]
-+ -0 (tumor necrosis factor-alpha, TNF-a ) ~ &% (leptin) ~ ’5 % % (adiponectin )
BEPFER DI G o BL AR R gAML RED FH
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R AP i R R G L B R A - Al g -

% (Leptin)
ok H_Ob A% (gene) A c Ob A F 3t A g4 d ¥ 7q31.3 > 4 3
exon v 2 & intron f = - A Flehik G k& ﬁﬁ‘«ﬂ% L RN S S I (whlte
adipose tissue ) % I > ¥ b A5 ~ adfeogt ’95']1# F &R D 167 Brehm
A ehd-d B fw P ¥ v leptin-binding protein (- #& short form 7 leptin
receptor ) 2 & = bound form » & 17 free form % 7 ( Mantzoros and Moschos, 1998;
Mantzoros, 1999 ) - § 2% & 1 4+ Ob/Ob % & (mice) ( F] Ob & Fla* Kam + %13
Rk B) R s VR FIERR L AEH S MERE BP0l
7 % m s . (hyperglycemia) ~ % § % fed (insulin resistance ) » 3 %% § 2% & &
(hyperinsulinemia ) ;% (Pelleymounter et al., 1995) -
o % % (leptinreceptor ) # ¥ — &> & 35— & long form frz #& short forms
i H 5 d alternative splicing & 24 71 iz 4 X B (receptor) AALF 2%
SRR E A o — im0 long form 3% ¢ RAY T 5 5L o @ short form
GATE S X R AN IR . SRS IR A S R LR
% < ® (leptinreceptor) R LA F chiia; kg » ok il 5~ P A0~ LR ;M
;rsi;,\;fﬁ;ig £ 4 o FulEE - Fend > POTGIRE R E N A g 5 short form
# % & (leptin receptor ) f. § #-Kok ¥ » Moo 5 fo¥a ¥ 4% (cerebro-spinal fluid,
CSF) > m i i eéh™ 38 § 47 qc (saturation) ¢ ;% > ok B2 kR AZE - TER
(threshold) » i % ok #-f i #5 F % » e > &7 &t % 14 (leptin
resistance ) ek F]2_— o ¥ ¢t 4% 2 §hshort form % X £ (leptin receptor )
T ‘}pi“ﬁ% Jok ¢h o @ shortest form % % ® (leptin receptor) fex ¥ fri 4%
&R B Ek cfE T ei@ iE ok o B E £ B (leptin receptor ) 4 Kas-E 8L (db/db
mice) &2 Wi ¥ k% £ % (leptinreceptor ) » et % e i b ik ¥
( metabolic syndrome ) #4 3B > & §_j ;2 %%'E* Vi S p AL IS AL 1
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( Mantzoros and Moschos, 1998; Mantzoros, 1999 ) o
Ob A& Fleh# X Pl{% F Fl & g & » 4o B 75 5 2 3 anilff (total fat
mass ) ~ Fq B fm e ek o] s gk R R N (visceral & subcutaneous ) R
Ob A FA F M o F oo Pu]~ B8~ BT~ 8B g ~ G4 9 3
(composition) ~ i&# ~ i 5 (7 iz ~ T4 ’ﬁl’% )~ fm¥e % (cytokine )
«’};K ¢ 3 Ob & F]«h4 . (Mantzoros and Moschos, 1998; Mantzoros, 1999 ) -
% et F 2 1@ {T* ¥ % 3 5 ¢ (Mantzoros and Moschos, 1998; Mantzoros,
1999) o £ H £t %3 6 § BEPEAL ~ By T~ henik e ok (£ Ak g
B cell 17 ATP sensitive potassium channel @ 4% § % cof#3c o o2 (7% A IF5R
w3EFpE A 2 (glycogenolysis ) & F 74 (gluconeogensis) % 5 5k e
B-oxidation £ ; f£% AT fmie UL 5 AR A MFPEHS & 5 EF fry s
wPe > BB PG VR e i (7 Pg s 4 f2 (lipolysis) » #r#1 %5 %5 & = (lipogenesis )
(Salvador, 2000 ) o % £ % %@ fg4l ' k3 FUETARE - €2 4 Prdl 8%
% BE & & ) 4% (Meier and Gressner, 2004 )

4

% % (Adiponectin)

"q.
1996 & Maeda K % 4 clone ] apM1 gene (adipose most abundant gene
transcript 1) 76 » @ 18 BB (& By i ¥ ek T Wi % - kst o apMl A 7
(16 Kb) % % #F 4 ¢ 48 3927 » .d =  exon frs  intron H= » I fF A 45
apM1 2 Flenfl B8 S (genomic structure ) #3# RF » B2+ f& (nucleotide )
eec s o — B fexon 2 e G/T polymorplism fe?g & 2 ek B 2 Wi a i > @ ¥
b — i #_missense mutation (R112C) 1 ¢ i = #5.% % )k & 2 % (Takahashi et al.,
2000)
apMI1 zk Flen A 4 B 4= 4L 5 GBP28 (gelatin-binding protein of 28 KD ) » ¢
kA -5 %% (adiponectin) o 1996 # Nakano Y % 4 &4 2gu & v A
BE | hy 1 & B d g9k e s (adipose tissue-specific ) fig ehe 4 #pad ¢ fq E
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kR XX 220pug/mlo W H B G ¢ EE FAS LR i) Ll ¢y
GFF kR Y 1B 1 40% (Aritaetal., 1999) o A Ea @ Pq & kR X fi0%
R, p ALY s E ek R+ 9 4_5-10 pg/ml  (Matsuzawa et al., 2004 ) ©
R LER R S S P SRS S p - T LRI B R U VLR R g 1
( Motoshima ef al., 2002 ) - Peroxisome proliferator-activated receptor-gamma
(PPARy) 3 »ci| (agonist) > 4 rosiglitazone (RSG) € & %5 4 % 9% 3 ( Yang
etal.,2002) o H &R 3F 5 FF Pl s oL R Bie @ X e
(catecholamine ) ~ #1247 L Ak (glucocorticoid ) ~IL-6 ~ TNF-a ~ i 5 %
(prolactin) ~ # & jg#% (growth hormone) ~ z2j%% (androgen) (Koerner et al.,
2005)

o % e B3 AdiopR1 fr AdipoR2 % #& » AdiopR1 i & & iF f ¥ 5>
AdipoR2 i & & i #5F% (Yamauchietal.,2003) - "o 213X B L {61 8 &
7 1t AMP-activated protein kinase (AMPK) > ¥ tn%s ¢ 38§ F #& e fofriy
Bk ihg It BFER e € U B ATZ (gluconeogenesis) o ",% s AMPK &9
A RERIFIRE R T s P E X iR (enzyme) ~ B S
#& 45 ¥+ (transcription factors ) (Ziemke and Mantzoros, 2010) ° F]Z a5 % €
Frg] TNFo chie s+ Srose s s o o 8 ek Rl 4 L 0k 4
% re i (insulin resistance ) e & & F 5 # o

R E A R RRT IR INFa B # L 3 p Lwie 4 4 3pF 2 3

(adhesion molecule ) » 4r vascular cell adhesion molecule-1 (VCAM-1) ~
E-selectin ~ intercellular adhesion molecule-1 (ICAM-1) % eni®* > &7 5 4335
i cAMP-dependent =§% f= (pathway ) kiF#4Ip & o NF-xB &30 & @3 - @
PHE FPr A SRS AR F L Fr LenCollagen 110~ V&
- 2 & %% VCAM-1 % 4% &~ 5 (adhesion molecule ) 3]5'3 H5lden F AR Ui
A g HLAFF T RS E A b g SHE P IFE L 44 (Ouchieral,
1999) o # 3 » 3 RAw ik n‘%ﬁl}?ﬁ Am d PR AR RV IR A M BT AR
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Wom A F R EE L B ARORE]

”n’%‘?“f TR RS bR R EAGHP DLAEF Ko Fli Py
%% ¢ 538w % 7 (apoptosis) e ;X #r4] myelomonocytic progenitor 4 £ >
F pEdrd] = 3 ehE s w2 (macrophage ) =05 7% (T *  (phagocytosis) % TNF-a
ff% > 1BV AL S A B AT C g X B (receptor) £NiT¥ 5 #rr g W

o33 U F s (Yokota et al., 2000) o

PPpAPRERELREERT R ATRAL LR OAR BT N DR FIR
5 (Barber et al.,2000) c ~ 384 Fpik Bofs Fops * 08 503 45 0 F AP F
FRES cFEABR AT AT (DEMPFE o B EE BT R A R
S AR QTG R W ERS AR B EHEEITE Q) %
BRAe R~ T RIGR EalAuehg (B o ik £ TR gl FlF A o op A R g
FIEGE A AT TR ST A AL A 4 T3 A D
B3 iF% 24 ch%)+ & i & e (Fearon, 1992) « %1t > & £ 3 © Eps < &8
TREDEE R T2 - o

Fee i 4 0 i £ 7) 45 £ (resting energy expenditure) £ £ {< < (Bozetti e
al., 1980)e 8 & e RAES 475 7 8 B 1200 1 F S pF R e T B
BB R - BB RSB (Zyliczeral,, 1990) - 278 e 4 3gR i1 § i
TR 0 9 S 2 0 R Tps 4 E¥FRFLLENHLEP BT IR % (Falconer
etal.,1994) iz» ERE TR R Flzi - o

- A AR R ERHEFAARRE ER R BT R
FERDFD T rghs R adiy BReMEITL RN E DRk AR

ERTHAIL) SEASRE > TREFESFS - B A RA e B2 F

v f € 45§ 4 f2) 4~ (Brennan, 1977) -

FI o e B i B A7 B ot Aol i 2 Y 5 R @ g (anorexia
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nervosa ) ° I&iﬂ}iif}]%? FACRE B PGk Tzh it (Moleyetal., 1987)  F

ERTagss 2 Hsd o Rl 04 G0 R0 F A vE 2 g s gien
QT A A A Gk 2 (Costa, 1977) 0 @ 2 b k& & S R4 3 A T

2k Bops [ enti (Oveseneral., 1993) - i3 h#7 3 3 » 2 # ¥4 3 % (total
parenteral nutrition) & j# &£ & J 4 iz 5 A 2 & @ S8 £ 4 4 (Heber e al.,
1986) o ‘@ e E H 4o R A KA FET A S > @ 2 AR Ty (lean mass)
e3 4r (Evansetal., 1985) -

F o Bm TR FIRGAR e d AL g 3 ¥ 2 De R TR
FTIEYAANFF E G DNHEF o TR i A R e 7R (primary cancer )
fropm #2( disease stage) &~ theh > B | ehd ARR ¥ F1HB & A (tumor
phenotype) &t 1,;‘5 A A B4 s ek i (host response) * e @ 7 fe o

p o Epfemy ¥€ &8 F & (acute phase response) % i

m ¥z jFr% (proinflammatory cytokine ) ¥H48 P 4 B iy £ B3R R S S AL

o

\'5\\

%3 3% 7 F]+ - (tumor necrosis factor-o, TNF-a )~ & m?2 4 % -1 (interleukin-1,
IL-1)~ *+ 3% -y (interferon-y, IFN-y) & #rildecnd 582 4 5 R ¥ 5 #4e
% § % (insulin) ~ % % & #c% (glucagon) ~ #&42.5F & ik (glucocorticoid )

SRR folEd sx g A g RUEMPFEH T T SHg LY
A T E R R s eRel s 5 o & 5 s S D 1 sk (Argilés
and Lopez-Soriano, 1999) = I ** &5 e 4 ¥ 8 2 8 48R bR - 45
BTARE RO A R R R R TR e X R R e g R e
ZFAGL 5 € Fr4] 9 45 (Smith and Kluger, 1993) > & E 4% 7 F §

S SE A ATFHE 5 ¢ 46§ 57 a2 (glucose
intolerance) » % ¥ 2 [E$(insulin resistance) > # § 424 A 5% F ° Coricycle e
“M#% % (Holroyde et al., 1975) » 73%> & & 3% %3 %4 fi#(lipolysis)i# 5 3
4v o Pg 95 & = (lipogenesis)i# 5 "% 4 » lipoprotein lipase 7% 14 *> (' Valassara et al.,
1986 )° tr v U “;Ef%?}i}?angf%' » F-0 B e 4 i# I (turnover rate) 3 4v o
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TRy ep Fod B eng i S0 (Dworzak ef al., 1998 ) » SRR Fod B0k g
» 4 PR ) BEAR Y 39 (albumin)s ¥ k& "% i< (Fearonetal., 1998) 5 i
TS RV ARG R o AT e A& D F R I F(positive acute phase
protein) £ {? g3 4c (Preston et al., 1998 ) o izt 3R ¥ i T L B H F
¥R 4 gy L wre e 2 MR A L &2 4 anF]S o e proteolysis-inducing factor
(PIF) ~ lipid-mobilizing factor (LMF)# 7% fe 2L % o @ ® S48 F g 4 &2 F i3
it i & 2F M (Falconereral, 1995) ¥ A& BRI F L ER T +
HERPES o

BEF B RABEMMN LA P A RE R KA g 3 (8% (Barber
etal.,2000) o F]pt o - HAT T IR KALARPN P A S HT rengn 5 OB
Poo S Eom T G L Eomia > e B o gk o R
S E 0 L A RS o LR Rk > IV RF BRI F iR E K

A5 F Ry v ((Tisdale, 1997; Argilés and Lopez-Soriano, 1999 ) -

AR F BB bR ER TS

FLEAFER EEEERGMAITAE S S RHE L RROEF 0T 20 B
ciEFE gt EZREL RS I A 8 € B4 (Tisdale, 1997 ) & §_%& Ifa%‘rmﬁiﬁ'
R XL PARELARE o A 2 F a4 Apszas B (Costa,
1977) > Flpt - k30 i d M A L & A BEE B F RTAE A g ST R
(systemic factor) 4 &g = B [ ehi 7] o

dEd Ty F IR AT A B kg AP F Reagadio -
AR ERE TG TR § R g R e p LR H G T 4 f 4

KRG 9P TE B AR RO A RS AR RAfL &

#7 F J&(acute phase response) © & 128 F ¥ 1 & c0F v w2 (macrophage) 7j
A NN A 4 i e 4 (proinflammatory cytokine ) 1 & §_ %3
7 %% -0 (TNF-0)~v fm?e fj 2-1 (IL-1)% v ‘@ 4 % -6 (interleukin-6, IL-6) »
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TR F R AREET] 2 LR A fAA & ok S (systemic) ihF i o — 1B
DTAREMEAGEL R A F IR - § — LD IR 2 A Y
g Fl o ik BB E M 7v  (acute phase protein, APP) il i¢ - 2 & 3R S |
B 39 A F & RFF (mediators) ¥ * & 5w #f (1) IL-6-type cytokins: IL-6
interleukin-11 ~ leukemia inhibitory factor (LIF) ~ oncostatin M (OSM) ~ ciliary
neurotrophic factor (CNTF) ; (2) IL-1-type cytokines: IL-1 ~ TNF-a ; (3) #& 258 &
B Bk (glucocorticoid )5 (4) # & F]+ (growth factor): % § % (insulin )~ hepatocyte
growth factor (HGF) ~ fibroblast growth factor (FGF) ~ TGF-B ( Baumann and Gauldie,
1994) o g W ek A A D 39 hd & g4 (stimulator) > @ AR LR
it (glucocorticoid ) fv4 & #]+ (growth factors) 2 & & & $ (modulator) -
d IL-1-type cytokines #73% #37c1128 F| &g X fv IL-6-type cytokines #7734 #E eIl 1
Fe TNF-o &_%c 58 #73) type | & (28 3= ¢4 H4e C-reactive protein  (CRP )
haptoglobin ~ serum amyloid acid (SAA) % : IL-6 & _+4v 5 #73} type 2 & |28 v D
% 34 fibrinogen ~ 02-macroglobulin % o pt #F TL-6 B # 5 d 20 4 @3 % i(signal
transduction system)t fe # (synergistically) % I type 1| £ 148 39 - Type 1 % type
2enE B 0 A & e (positive) A v AP F BEMRALE <
%l:$ > ¥ ¢t dr prealbumin ~ albumin ~ transferin % > A& F BFEAE § R -
gt - £ R PP ERITAIL-1 2 IL-65 € 8% &
hypothalamus-pituitary-adrenal axis %_i# adrenocorticotropic hormone (ACTH) A&

4 Ma BEEF ’gﬁtﬁ’» ¥ % (cortisol) chilig - &2 & ﬁ%‘f T EMY R
EECESURE QLY - SarE FNEURRSs: FUIb S o SRR f= r/ic - S L& SN
snPe gk At #5040 HMG-CoA 4r phosphoenopyruvate carboxykinase 7% ﬁL‘f;’K €

PIRE - i Lo e s € 0% Aok dovop forg ik le s i@

Wa
=)

B R R AR BE G REBAP PEHT AR AR BT R G
BEqen P R iapiavk R 2 R 0§ F #ER AR e (Ramadori and Christ,
1999 ) -
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(EL A BAFRERTIRAFLFR G &I F p 4 A
g & enit 2f B 47 w8 (peripheral blood mononuclear cells, PBMCs) .48 F 32 %
@ TNF-a 2 IL-6 3 2 F 4 o o odt FHREA EPinwe 2 8 f%h

fmve gk ,{L%}Zf‘; Beng & 2 (Falconer ef al., 1994) -

BB RHARBRY Enecni d

FLEREIFEEE K B R TR B ( microenvironment ) © 5 E_j#
71 £ 4f(Lorusso and Riiegg, 2008)  fiff e S AT AcTR B G 1% 5 film?e > & 456 &
Ik~ a2 wre (fibroblast) ~ ¥ #8474 w8 (bone marrow-derived cells ) ~
¥ 2 T g L e (Lorusso and Riiegg, 2008) © E i im ™2 i 6 to S fm % o
20-30% (Wood and Gollahon, 1977) » 3 % #2 5 %9 "6 40 b 0 E v bm 72
(tumor-associated macrophages, TAMs) & " % cidm?e 4 £ ~ i g 772 -~ h Rk e
frid i # 354> 5% £ & & § (Coffelt ef al., 2009) = F]i* > "6 4p M £0E wiime 7
fo S A RIS R TR B im e dR B § - B A RR DB AR 0 MR fw v f o en
monocyte chemoattractant protein-1 (MCP-1)4 30 5 & E viiw 2 2B end & (4 £ 5]
B (chemoattractant ) (Zhang et al., 1997) - ",ﬁ% B0 3F 5 AEF 39 (adhesion
molecule ) - 4v intercellular adhesion molecule-1 (ICAM-1), vascular cell adhesion
molecule-1 (VCAM-1)4= CD11b/CD18 adhesion complex protein » » ¢ #5858 % 3%
EEE o LNEARF 2 (8 enE 8 P38 4 (migration) fr4 i+ (differentiation )
(Guirgis et al., 2010; Patarroyo et al., 1990) o F]}* » H {23k 3 F | £ fwbe ~ 1B 4

Pl e B (stroma) ~ 4 it S Eegim i LR p 2 F § ohE £ GRAL

B B F &5 g p B8 Y Eoiiinie ind
Pipe S R R R ERTER PR REERTHEP S e g0
Tefe B € Blenig e e i R IR 1 (fibrosis) > P R % adipogenic
transcription factors 3% > % IR » ¢ 35 CCAAT/enhancer binding protein alpha
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(C/EBPa) ~ CCAAT/enhancer binding protein beta ~ peroxisome
proliferator-activated receptor-gamma fr sterol regulatory element binding
protein-1c (SREBP-1c) (Bingetal.,2006) - ¥ - # %/ 5 » #FLEE E i B
$odm i B2 rq sk (leptin) JR A5G P AT " R % o e PR B
o dr Pg 9 0 S0P RE T L E 4 e %2 e B (macrophage infiltration ) @ ® TNF-a
Fe 7| ’95']17% E2 (prostaglandin E2, PGE2) 4 3L v > 357 it £33 = 3 2 R

M & T % e0v it i 7] (Machado et al., 2004) o

HEERFEFIp B3 B i d

AR B TR e A e R IR E e e i B0 R S T
% tumor necrosis factor-o (TNF-o));3 &= =% {3 e-& B F F9v> ¢ 43k (neutrophil )
% E v wm? (macrophage) %+ 2 = #&4c= & (Petersonatal.,2006) F* > i

B L me bR ER TR R BTG HFER £ > BEiFR- KT
P

W e e B B e E 4

"6 s ¥ 7 %]+ -0, (Tumor necrosis factor-a, TNF-a)

PREERTIrERYF R oV A B LR Y £ R
& & o % 02 TNF-a %73 hende BB R o £ 8 %lis TNF-a 7k 714 9 3.6 kb »
3% =~ ¥4 ¢ % major histocompatibility complex (MHC) locus p =7 6p21.1 &
6p21.3 2_ ¥ - = 3 e(matured) TNF-o T §_4& ;& c(secreted) sSTNF-o > £.d 157 &
iRt A s A FE X 1TKD - v Ed fme b 233 iRt e S 3§ 26kD
e £ (percursor) 4 f#@ % » T sSTNF-a £_d membrane-bounded TNF-o (mTNF-a)
& metalloprotease e11i% * & f%m % (Rink and Kirchner, 1996) - # 4 %8 0 TNF-a

receptor 14 @ 87555 %% &> &~ W i A F £ 55 kD receptor (called TNFR55, p55, p60,
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TNFRI, CD120a)fr4 + & 75 kD receptor (called TNFR75, p75, p80, TNFRII,
CDI120b) © TNF-0 ¥ % ®(receptor).i: & {4 fxdsit & @Rk Sueni®® o ig— @ B o
WA @R > # 3 {3 % protein kinases fv phosphatases 7% i > 4 protein kinase A
4= C ~ mitogen-activated protein (MAP) kinase & - #m & it 45 %]+
(transcriptional factor ) » <4 nuclear factor kappa-B (NF-«B), interferon regulatory
factor (IRF) -1 4= IRF-2 % > i‘*»{'ﬂ % TNF-o % 8 1% % 2 4 @ik 2 #r iy
RPN R ER Nk d > F IR A FnA R E ¥k F (apoptosis)

( Hotamisligil and Spiegelman, 1994 )

F]% TNF-a ¢ /& i* NF-kB » NF-kB &_# #&# v & it afr ] 4~ (inhibitor)
4 EGEE B0 A fRATA & (mediator) o § & T HOR 854 F S5 A Ay
‘@ protein/DNA vt 5 3 5 5 oo & 474 § $i#5 1% fa( deoxyribonucleic acid,
DNA) s 3 (fragmentation) s 33 laddering 73R % > iz & 7 3Vp fwm?e 5 3 24
%2 &% (apoptosis) ° @ ¥ laddering % 4 4% & “§ ¥ tumor burden 3 4r @ 4% B
£ o F]* DNA ¢ fragmentation ¥ it £ Ep o B Az €L 2 - bR &
# 95~ B 1 ubiquitin-dependent proteolytic pathway 7% it E_8_i# s~ F-d B & f2
E RN A Fd T fED ;ﬁﬁ fx% El1 ~ E2 ~ E3 &% it 2L §2 ubiquitin #f§ > 28
s - B 26S 4R & B8 proteasome P g A fE = 7 2 T4 BIRAR
oligopeptides > 2_ {& € 4% sn?2 B 5 peptidases 4" f& = e ik o A% 7% it I NF-«xB
B2 7R € #ri| proteasome & £ix B pr] (T * € AR A B Ay (glucocorticoid )
B o NF-kB AR 1 153 § #74] MyoD » > 39 Fehg = o ¥ b 27 e e fi
2127 5 TNF-a 38 s F]+ 4 5 B > Bhoig & &9 7 4 dfdsk 5]+
proteolysis-inducing factor (PIF) ¥ it ¢ # 58 TNF-o 2i% * (Tisdale, 2000) « iT %
2% I apoptosome fr proteosome 2. fF crig 45+ H T E I FicsAah o 70 & 8 T
Freng Bigde? > vep Fod Fena f2 87 12 DNA 7 £ (content)fo = B4

(integrity) 7 B - H_E# £ i£- 3 # 7 7 (van Royen et al., 2000 ) °
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* A F PR A > i TNF-o 2 {4 ‘FK ¢ 5!5,5,%:}% Bk (Tracey et al.,
1988 )i 3 A 325 %647 TNF-a #7¢ = e € g 3 L R E T # 7 k (Mahoney
etal.,1988)c g2k * TNF-o eyl i\ S 7 e a5 472 WL

A
e 35 ( Smith and Kluger, 1993 ) iz % 7+ H ik & i Behg 2o - T3 4.8 jH TNF-a
Arig AN o B AR (%D 1 ﬂ?}?r,—%‘fﬁr,‘ A BB R AE ¥ e TNF-0 + 2 (Socher et
al,1988) » fe At B T o5l A F5 5 B 0 G R I F e 4 A g
it 1§ ¥ 1% tw % (peripheral blood mononuclear cells, PBMCs) 7 %8 “F 32 % #7§# 2 e
TNF-a 3 = 3 3R % > o 58 FTHRE T £ F%(local) & 2 7 TNF-0 # 5y $i2 % 5t
(systemic) & # ¢ TNF-0. { £ & (Falconer efal., 1994) -

TNF-a % &% d S EHF ¥ HErgimre Wig o g¥pmrzs ¢ Wid TNF-o
(Peradi and Spiegelman, 1998) » @ ¥ 5§ ¥ ‘m¥s 4 4% <73 4v @ 3 4 (Morin et al.,
1998) > F BF TNF-o $132 % 5 (cultured ) %5 %% kn%e € 5 ° 3 F 4318 2 g e
F (glucose transporter availability ) » ¢ FFjE > % & % < #8 (insulin receptor ) p
#gifs v (autophosphorylation) {3 & % 2t 4 @£ (insulin signaling) i 4

(capacity ) » ¥ Fr|¥ | % LB § §HEES o > TF 4 % F % ek (insulin
resistance ) 3 % ( Shechan and Jensen, 2000 ) - %48 p 75 5% ‘o #2 $§ < 11 TNF-a
% i1 autocrine 7 Vi = Fg ke R AR 0 T TNF-o & 5 #rd) #q 5 dm e
lipoprotein lipase ;% 14 ( Fried and Zechner, 1989 ) ~ &8 75 5% 4 f% (lipolysis) =n
{7~ W34 g % re i (insulin resistance ) e 1% %~ Frad] Fg 95 £ & (lipogenesis )
@ @w? sk R % o TNF-o 9 p fmPe enit® 1 & § 5 d paracrine «h~ ;¢ »

2 %% TNF-o 3758018 % = 34382 5 % (Hotamisligil and Spiegelman, 1994 ) -

v ‘m¥2 /i % -6 (Interleukin-6, IL-6)

- B HE R ERE R A WA FIRIL-6F 2§ PR % (Scotter al,
1996) < ¥+~ 48 i¢ * IL-6 ¢ 7 %8 £ /= c{+7; (Stouthard et al., 1996 ) - ¥ & v B
BV d 4 i L IL-6 st > € fr il B T Feow B 3% - 424 (Strassmann, et
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al., 1992 )- {8 % f.# # g 1% ¥ (acquired immunodeficiency syndrome, AIDS)3 1 42
T R it $FUIL-6 dflis o v U g 'J’a‘*"’a‘iﬂgﬁc % C-F J& kv (C-reactive
protein, CRP)eik & 4 £ 2 3 ehI % (Emilicefal., 1994 ) % * v w2 fj %-12
(interleukin-12, IL-12) ** & T Bt # 4 (Morietal., 1996) ¢ #-v fm¥e 4
%-10 (interleukin-10, IL-10) ek Fl4& » ¢ & 4 IL-6 i \fﬁ«’fﬂ“"i"‘ '/—fgi'l,%r:
B IR b B IL-6 ek R § ' eI % (Fujikieral,, 1997) ¢ & 2d F
PPN E A F IR TR G AR DIL-6 kR 0 7 B A EBRET P REERE
LR 0 5V 4 H IL-6 FE¥H 8 ¥ E - Ao (T % i A £ R dEg (Sodaetal,
1995)° 3 - &M miz ¢ 2 4 IL-6 (Billingsley eral., 1996) > v ¥ iy € & #&3

H AP F s (Castell eral., 1990)  IL-6 82 #8 3 2 SBpE4F chis 3¢ > (e £_¢ 3 40 5%
BRE ~ &£ k9 (acute phase proteins ) ~ 75 %%7% f# (lipolysis) & Fpipfing =
(fatty acid synthesis ) ( Yanagawa ef al., 1995; Yeh and Schuster, 1999 ) - F 4% & &

T B AR A R L IR G AR F e A 4 e e iR H P e

(peripheral blood mononuclear cells, PBMCs) %8 “t 32 & f# 21 IL-6 3 = B Ik

%o 5100 By ¥R (local) & 2 enIL-6 7 it 42 % Yi(systemic) & 4 e 1L-6 { £ & (Falconer

etal., 1994 ) -

v tm /j %-1 (Interleukin-1, IL-1)

IL-1 ik B o A ePibim § 2 i % 57 TNFoo 8702 ehoc % > 31 4o i
TR 0 Fv B4 203 % (Hellerstein et al.,1989; Yeh and Schuster, 1999) < i
FEFLIL-D il RERTIESN S gIrHIERTOFE ED R - AR o

#F IL-1:¢ = 8§57 R 3 4 =t (tryptophan) 7 VIL-1 g = ¥
¢ "ft (tryptophan) JE& + 2 > "% &% P ¢ "efk (tryptophan) )k & » §2¥
b R AT ALE & FF (serotonin) Jk & eht o 5142 & #57 4= (Laviano

etal., 1996 )
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+ 4% -y (Interferon-y, IFN-y)

4o L F) 3 47 e 2 #-TFN-y 2 #1482 » Chinese hamster ovary tumor
cells » ¢ v H jperriggim®e & 2 F i h o it 0k 2H @8 IFNy 47 32
PR A A2 BT (Matthys eral, 1991) » i 4 1 o B 7 7
H H fbd IFN-y i = 10 @ % $ L [FN-y chftl > xft%f:}?“r:‘ T dde ¢ Frd| &
i frei B (Langstein ef al., 1991) < IL-12 3 & f e R % 15 IL-6 ek &

% F & F IFN-y e85 (Morietal., 1996)

e ’JEF;% ( Prostaglandins )

— g 51]%1;% & = efr 4| & (inhibitors) & F S & 4 7 11 2 "% TNF-a ( Kozak
etal.,1997) % IL-1 (Hellerstein et al.,1989 ) it * o &7 FP % 5]’93]“\',% Hig
=~ & [ %]+ (mediators) ® - | o

iR g B L R AR ERTOEL RF] .
TR RE - e Lk AL PRI ERER T hoe § & - L
s Fe ok HE A AF fchie i (network of cytokines) £ £ & H 4 ch%] % (factors) 4 i

ERERT b FIoima 2 - BELHF -

FEFAREERT LS
#-g - ¥ 1 g F R (hydrocortisone) & %1 Std AR (cortisol) ~ 5% % i

¥EicE (glucagon) - %+ Hﬁi—% (epinephrine) A » A H ¢ & 2 & i Tend i

(Besseyetal.,1984)c % #h o A R\ f5 3 F E3AE SIS LY ok

(proinflammatory cytokine ) ¢ B 8%+ ’9J]1 A % (cortisol) ~ %% § % (insulin)

foih B o b Z (glucagon) E A fE F kR o B FenA & d P m 5 b
kB Aot hE T PSR & (target organ sensitivity) 55§ P & <rzc % (Besedovsky er

al., 1985 )e B4 s ~ RE PN F 1 ’”j‘\ﬁ’» B (cortisol ) fr3% B & #Ej#c% (glucagon)
,};)ﬁ«*rs”‘ B ehI % (Knapp et al., 1991)> iz ¢ #% ~ & 128 £ & (Baumann and
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Gauldie, 1994) o 4 &) 2 %% R/ 4 ° % § F I FU(insulin resistance) <73k % 4 &) P
W,

"&\‘

B 27 s IR ¥ % 5 e A 4 islet amyloid polypeptide 7 B (Permert et
al., 1994) o FER K> T o TN AP 0T L AR (cortisol) § 54
g% § % (insulin) € /&> > ]t cortisol/insulin e3¢ ¢ (ratio) P &2 % > i& §
B¢ 3 f B4 3+ & 3 (catabolism) = % 4_ (Fearon et al., 1998 ) -

¥ b TALE w f#& (serotonin) cE {22 G 45§ M o ¢ Mfé (tryptophan) &
s % (serotonin) e & > & B B A WP R J vepk (tryptophan) F =
% o @ P PR G A5 0 3 B (Cangiano et al., 1994) - Neuropetide Y %7 4.5
¥ IRiE 8 £5 0 2 §_neuropeptide Y 7 » & i B H T ARE Friz 3 F & (Chance

etal.,1996) ¥ LT & ¥ neuropeptide Y eac g B F i % o

T TSSOy T LA
% T W wre i E  (proinflammatory cytokine ) feiF i R b 0 Hois d R
AL A4 g T B 2 A R o B 4e proteolysis-inducing factor (PIF)
- A3 £ 24 KD 54 -9 (glycoprotein) » ¥ § % W &k B Fops 4 0
# 7 (Todoroetal,1996) v & B4 € i = F-v 4 f2 (Cariuk et al.,
1997) - ¥ — i d R & 3 ehid-d T lipid-mobilizing factor (LMF)+ & % 7
A chpi @ 3 (Hiraiet al., 1997) » v 02" §2 zinc-02-glycoprotein (ZAG)id %
- 4= (Hiraiet al., 1998 ) - ZAG ¥ 114 i 75 "% 'm %2 } beta-adrenergic receptor
s A RE BB TR A T R (lipolysis ) (Russell ez al.,2004) - 3 — 7 5%
EH B T B4 % v 0 ZAG A I § # e (Bing ef al., 2004) « 4B1L47 & T
( glucocorticoid ) ¥ 14 %%‘ d W 4 ZAG 0% I 858 P 9573 [ (lipolysis ) (Russell
and Tisdale, 2005) - = g 7 *j fiz(Eicosapentaenoic acid, EPA) & & & T AT
rsd g RE I RE L B ARk (glucocorticoid ) s & @ 3R A dr ] ZAG & R
A P 95 e K ehp & (Russell and Tisdale, 2005) -
Hjpeniigf Lwbejfrk > 4oll-6 bR % & F 3 A2 2 2B/ TR %

32


http://www.ncbi.nlm.nih.gov/pubmed?term=%22Russell%20ST%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Bing%20C%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Russell%20ST%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Russell%20ST%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Russell%20ST%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Russell%20ST%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Russell%20ST%22%5BAuthor%5D

o AT g A 2 ehF S b B A S AR Y £ & 0 cofactors & 4

(Fujikiet al., 1997 ) ° X% v [ enfhes » if}?a%’f? ﬁ‘é}fuﬁi PER e

g e R nRIE EOp F ek d

W3 A7 N %A (visceral fat) fr B B enbl 0 IR Epm TR 4 o
Ha P AR R (T A T LG R R A e R i X T B R
2(Ogiwara et al., 1994) -
#% (Leptin)

Kok F_Fn 0k s 'ﬁ‘)i‘im,;r%, L AEG St R EY AV RS

z»»z

R FFRETARE o g A A Prd G E MGk R 4L A E R T
2 R E /BT F M (Meier and Gressner, 2004 ) o 45| 817 - # 8 k% fr
EUEYF LT Mo 27 A Ao T L L TR (cortisol) § Frdl ek td fRd! i
T M wmieprd ERGRFPIUE - R A H T HRERE T A WA

ok chik B E 4 eh (Simons ef al., 1997 ) - 18 5 &% % % (Wallace et al., 2002 )
2 3L 5% (Brownetal,2001) %2 % » Bk kR » M B & A %2 4
B Wy o ok )k B 2% ¢ (Bolukbas e al., 2004) © ¥ ¢ BFURE X D
Py« W8 E B33 224 F e % (Wolferal,2006) ° ]t - B

WRAR BERTY ek RFRE-HEY

2% % (Adiponectin )

BATAE Y ¢ BT AR S R 0 ' F15 (Wolk et al., 2001) < 3% 5 #2
1 EF A e R IR KES R TR TR %ig’?‘/&"”ﬁ i %7 M (Kelesidis
et al.,2006) » F1t » #ghphm e ST lig i 4 ET A pp B E & chidl ko B 5
PERPA BT G E B & o BRAoH 4o 0% § B AR M~ 3 By Ak a0 % S
AT ARE B & & £ T §r(Guerre-Millo, 2008; Kadowaki ef al., 2008) > x # 5 %
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2 kR EAMRER AT EAZ TG AL ER & 8z (anorexia
nervosa) AR E A > w ¥ Fg s F B R € + ! (Pannacciulli ef al., 2003, Yang et
al,2001) - B8 & - A w ¢ Rk R T EFE P2 L L AME
I BCE R A A Rk P R 8 & ek & i (Jamieson et al., 2004) < A7 3
CHEEFAREERTREL > &7 B R RARMEFES 2408 (Wolfet al,
2006) c H B F G R BiE- HATY o BiT- HAL S BRI IERELHKT K
i b &R ey ol 2 F13 (Butturini ef al., 2007) £ 2t 0 P Ta R R R R
i SR i g ¢ Bed R IRE (Goktas ef al., 2005) » ¥ it (7 el
(Ishikawa et al., 2005)° { % chg Sk 3 F 5 B 7 5 2 £ F $ul % Fus § 474 0t

*o B A BUR A ez B M (Barb et al, 2007) -

E w405 % 4

% ERCRCEERUREER & IR SO0 Ro) 18 oF s R CELE S CIRR st J S
fm¥e (hepatic sinusoidal endothelial cells ) ~ ##5& & ;& ‘w2 (stellate cells) frE v
iz o (Wolfetal,2006) o B w0 B >N B viiim®e 2 50 5 4 chrb iy > B E ¥ &
#-3] (transgenic mice model ) <%= § % M3 4 F L F vilim e il & 4 I € 3 4 %
SR ah | R ATR 1 0 I PR MR E ERE R e (foam cells) 75 = (Luo et al.,

2010)

FrPiemiil

BN 2 v i ¥ LA R SR A R R R e TF o
ABEAE G SH RS R BRRREESE T IR R &
L AR F TRk LAV FRG - RE B T AR BoEk i P R
FRERE PR - H Pk s B~ Fphmie d R A D hER A P
HEERTHAEL &7 > FARPMBET a0 G 240w Top [0 Mok h
BdL o A - BER S d o FREL PR 0 R RS
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- % A% ##g 32 (Materials and Methods)

F-oHp  RARREFEARALA
it 2 e F R REST

SRR PR T Ech 2002 & 9 7 1 2003 & 12 7 ik 5 < ?gf%i
¥R > ORERAY R R ERRELE LA RSB RFEAdR
Ao BTG o A B FEF S EILER S TLER AR EF S R MR REFE B e

stﬁviﬁ?ifrﬁ)%‘lﬁ]%a‘%l—ﬁﬁéﬁmff RAT- L8R T S b 54 FIRAT &

AP TFRIEAEL D EMAR S FUTRY RS kTR A
( Symptom Reporting Form ) (Tsai et al., 2006) o £ * % [ e3840 [k 3T i ¢ £
2 T ayp koo ERE & FEk & (fatigue) ~ 33 (weakness) ~ % (pain)
A1 0-10 3% (04~ 4727 > 104 A& pE) - 947 4& (anorexia)
v & rE ek (nausea/vomiting ) ~ vA % 2T % (taste alteration ) ~ % v %) #ft ( dysphagia ) ~
E B+ % /B# (restless/heat ) ~ ## % (abdominal fullness) ~ i{ # ( constipation) -
"8 (diarrhea) ~ v §z (dry mouth) ~ 8¢ & (dizziness) ~ *¥+x F]#t (dyspnea) -
% F, (insomnia) -~ i /* (night sweating) ®.4 0-3 » =% (0,X7F ; 1, 4ER; 2,
PR3, ER) A LHMEEKRE S e 0 P (functional performance)E_12
ECOG (Eastern Cooperative Oncology Group):®is % :#i » H s 18 p £ 12 0-3 & 3=
B0, XF; L, ER; 2, % R; 3, ER) - BTG LM Bp -~k
Hr20-5 23250, i 1, BTG 2, sk 3, 7 B 4, BE; 5 A Bk

£)e
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EARTEGHTRTE

o h R d BB A f AR A LR £ TRk 2 ERER
ST ER R B R FE2RACEFLR L TR R
BEFTEGERTHRES LB -FIEGERF IR - S0 BRI b
B h AL TE R DA RTH B EY LB R RE I 5

352 4

g

fx\j.

2.7 TR SPSS11.0 Szt Bt (7 303447 o 2 0 ;475 sk
FOLI AR R s w3 s R A BEREER 4 0-10 # S 03 & 0 4
TR FAL R G R RS S A s TR B L R M R
oo 3B RIS T AR BUER | F BT i A TR A S H(latent
construct) ; » F * A = i» & 47 (principal component analysis)f- Promax & fh/% :&
FHFE AT o BFLD FE L7978 T 0% % 4 Hc(factor score) 7 AR A 0 i€
K-means Nonhierarchical =& ;% é«%}ﬁa A g 7 # R A 17 (cluster analysis) > #-$-22 57 3
S Ao S SRR o 1 R foas 4T (analysis of variance, ANOVA) & T # %_
ArirBent p B TR b AR EEHR  PF R FREFLR > kR
BAframck cit— H % ANOVA B ZHE A58 he 287 s s p 3

LRF G s TR B E G AR o s hBEF & 5 pvalue o] 3t 0.05 -

5
'H\:!-
‘ﬂ?‘

Dk T B A R R A TR M 1

PRRAFT AR A 2002 10 3 120 f sk FROBE SRR LR o
Ol s 4 o BRI e - B2 P J HRE L Finf o edpsue fr 4
R FAMAREE AR FEEREAFEBIERTE > e HR S
Bodbre B AR 1 RERE o TR R 4 DM G EHT] 2008 & 30 o gt
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Ed= 2 T AR P CHERAATHS > R PEL 2 B
ARG 5 AL o 8T £ 4 8k (body mass index, BMI) 4 2 % © 4 £ (kg)
“,ﬁ% 1 E TS (mY)h B o £l s A (body fat percentage, %) E_d 238 1.2x
(%8 ?f&_:}ﬁ #)+0.23 x (##)-10.8x (%] )-5.4+ § }4=1; % |4=0 (Deurenberg
etal., 1991) - ¥ %8 it (functional performance ) ¥ #_* Eastern Cooperative

Oncology Group (ECOG):= i3 % & {7 o

A 2

R AR A T8 LS 4 IR E o % kR B % (adiponectin )
ZFHB R IRE A NIEP o Bk R R 0 BB AT A-70°C ke 0 #
DT BT R S 0 B - AR E o BRI R AE Y RS LR AT
(radioimmunoassay, RIA) = j# (Linco Research, Inc., St. Charles, MO) (Tsou et al.,

2004) -

A 4
AT SRR A s TRoifefi B L RN ERE R

LR cha o 4 (ECOG=1vs ECOG22) » @ RA* (g LT 906
(mean) - * Wilcoxon rank sum test # #_:# 4 %78 «i¢ > # (median) > *
Fisher’s exact test t& %58 %] %38 o A f 440 b " #ic (Pearson correlation
coefficient) 22 #7 & & % % 4p i % #ic ( Spearman rank correlation coefficient ) *
K& RIEF P g R o 375 4 17 4% Kaplan-Meier methods and cumulative
survival curves % d log-rank test :& {7 #& €_o i~ #H | * Cox " bk ' 5 ~i% W

4 7 (Cox proportional hazards multiple regression analysis ) k3 B2 = 5%
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AR PRI o p A E (- S ek R AU %mﬁ}u F_& S ocensor o it b
cHBE F % & 5 opvalue /] »1 0.05 0 pHIRA F g 2 TR A2 * Windows statistical
software SAS (SAS Institute Inc., Cary, NC)f= SPSS (SPSS Inc., Chicago, IL) $t3*+

PO R 7 B AT e

FZF I HEPRAR R RO R ERAERA
wre R 2 E

A 353 f % H % fw %% (peripheral blood mononuclear cells, PBMCs)&_d #% 7%
# deh 2> 2 4o~ Ficoll-Paque PLUS (GE Healthcare) £ >+ 600 g 18-20°C™ & 204
g > B~V H P R o i % 31 88 4# «Fphosphate-buffered saline (PBS) i#i%
3= 1435300 g 18-20°CTF #w 104 48 > & (6 2 ‘T‘ 7 Fik o @D eimre ot g A
o R iR 2 Bt*fen(non-adherent) m?s & o (7 F] A SFiFiF o R H R
(Mantuano et al., 2007) » #interleukin (IL-4, 10 ng/mL) (Peprotech EC LTD) ¥ * ©
= % g~ - Evgw®e (Huangeral., 1999)c 4 382 B 3 & L % Fhef 1 G2 4
Fge i 5 B4 2aminoEsrLE -

A 3F H %3k ' 2 $& (human monocytic cell line, THP-1) (ATCC, TIB-202) -
¥ % ARPMI 1640# % /% (Gibco)® - F 4r » 2 mM L-glutamine > 100 U/ml
penicilin > 100 pg/ml streptomycinr4 % 10% heat-inactivated?s + s 75 (Biological
Industries) e THP-1 w2 $2 41 * phorbol 12-myristate 13-acetate (PMA) (Sigma, St

Louis, MS) 100 nM {® * 72| P12 34 % 4 i 5 E ¥ 0% (Ramprasad et al., 1996) °

Lz §FEER LM F A 17 (Semiquantitative Reverse transcriptase-
polymerase chain reaction analysis )
F1* REzol (PROtech Technology, Sparks, Nevada)## B~ ‘m 2 9§ % ik
(ribonucleic acid, RNA ) » 2_ {s 4r » SuperScript II reverse transcriptase (Invitrogen,
Carlsbad, CA) » & = 3 44 3 4 :f (complementary deoxyribonucleic acid,
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cDNA )° 515 (primer ) =5 7] 5 @ "5 % % (sense, 5'- GCG GCC GCG CCT ATG TAT

ACC GCT CAG CA-3'"; antisense, 5'- GGA TCC TCA GTT GGT GTC ATG GTA

GAG A -3")4rPPARy (sense, 5'- TTC TAC TTT GAT CGC ACT TTG GT -3/,

antisense, 5'- TCT GGG AGATTC TCC TGTTGA C -3") » L 2 & 5 4R & v él
;K B eip B 4-%c 5 Cinitial denaturation at 94°C a2 54 450 & (- ¥ denaturation

at 94°C 72 30%; > annealing at 62°C & 7230%, » polymerization at 72°C}%@I_“l_207f"/‘ )
%+ 351 % (cycles) » 2 {5 i& {7 final extention at 72°CrJZ 104 48 31 L RNA
(messenger RNA, mRNA ) ¢ L& 144 & fiF-3-Fifi'% & fix

(glyceraldehyde-3-phosphate dehydrogenase, GAPDH) 5 #f P& » & 12 iE F 38 % 7 04

\»

(agarose gel electrophoresis ) 4 37 °

TR PR EpvanFr B4 17 (Quantitative real time polymerase chain reaction

analysis )
F1* REzol (PROtech Technology, Sparks, Nevada)4# B~ m #z ey & 1% pe

(RNA) > * high capacity RNA-to-cDNA Kit (Applied Biosystem, Carlsbad, CA)#-
T2 (RNA) # = cDNA - 4] * TagMan gene expression master mix (Applied
Biosystem, Carlsbad, CA) quantitative real-time PCR (7000 sequence detection
system, Applied Biosystems) » B T fw? ¥ #5 % % ~ £ & % (integrin) 2 GAPDH
# Befp ¥ £ o # 7k B £ ABI 7000 Real-Time PCR systeme i * 313 (primer)
F 7 0 Fq 4 2 (forward: 5°-AGA AAG GAG ATC CAG GTC TTATTG GT-3°,

reverse: 5’-AAC GTAAGT CTC CAATCC CACACT-3") » & & % (integrin)

(Hs00164957 m1, NM 000211.2 from ABI Biosystems) * GAPDH (Hs99999905 ml1,

NM_002046.3 from ABI Biosystems).
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& * BLE 2 (Western blot analysis )

mie i B R B E TPF R YT B "2 NP40-containing lysis buffer (Sharma et
al.,2007)7% fi# o Bl 2P % % PF > & * 80 ugd-v 4 * SDS-polyacrylamide™ £ T
Ao B B 3r T Hybond-P membrane (Amersham Biosciences, Arlington Heights,
IL) - Membrane 4 5% nonfat dry milk¥? 0.1% Tween-20 in Tris buffer saline & % § ™
T% 1] BF o F% 4r » Fufl 54°CT ©2membrane it % Bt o {8 & g * ECL
Western blotting reagents kit (Amersham Biosciences, Arlington Heights, IL) » 75 %
% i ¥ R&D systems (Minneapolis) + PPARy#u%# #_Santa Cruz (Santa Cruz
Biotechnology, Santa Cruz, CA) ~ AMPK4rpAMPK#u4¥ & Cell Signaling (Cell

Signaling Technology, Danvers, MA) - & * B-actin§ i%internal control °

H 72 4LF 8 2 (monocyte adhesion assay )
THP-1 e T L &7 2 0 G R P B4 12 F > ¢ 457 4 rosiglitazone
(RSG, 13.5 uM)% i24 4c RSG (€% thd faim?% o F * 963445 4 » G & 2
(fibronectin, 10pug/mL ) (Roche, Penzberg, Germany) it * [ & » R R & 2 '
¥ %47 & (Richter ef al., 2005) o & 3t 4 » 4x10° chimie (£% 2 /| pris > B
Rz o J1* 0.1% %40 % (crystal violet) #-%m?s % ¢ (Chana et al., 2003) » 2 {5
* phosphate-buffered saline (PBS) |- it = =t 14 IT‘ P F e > B ¥
ethanol and sodium citrate (0.1 M) (1:1 volume ratio)i% f#4% & & % % & %% fm
"z o F 15 41 * k3 iR (spectrophotometer ) B T_& 3473 7% ik £ 550 nm gk kB

e

i%;‘% E‘SE‘]" H‘JFE»&—.%"

]

o

v

5038 3 THP-1 e 3 F 0B 8 > % L1215, % % (BioVision,
Mountain View, CA)§? THP-1 ‘% it * 30 min > & 45 ¥ 4c compound C
(AMP-dependent protein kinase (AMPK) inhibitor) % /2 3 #r compound C (Merck )
A AR dme g P Rt &% (fibronectin, 10pug/mL) EJZiE 196

JAE (R QL PEES 0 B bk R

o

AMPK activator,
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5-aminoimidazole-4-carboxamide riboside (AICAR ) (Cell Signaling Technology,

Danvers, MA) 2 AMPK inhibitor compound C (Zhou et al., 2001)4 %] & 1% 2 ¥t P& o

% # % % ¢ ;2 (Immunocytochemistry )

m¥¢ 3% i fibronectin-coated ezt ¥ 0 4c4% paraformaldehyde>t4 C & %15
& 480 4v0.1% Triton X-100% ;8 (€% 14 4815 > 4r » bovine serum albumin (5 mg/mL
inPBS)F 8 T T 1] BFis » 4 » P58 % (adiponectin) #48(1:50 dilution, R&D
system) ~ HAMS56 (1:50 dilution, DAKO, Carpinteria, CA) ~ # & % (integrin as)
(1:200 dilution, Santa Cruz Biotechnology, Santa Cruz, CA) #37°C i¥* 1 hfs » i
is 4t » Fluorescein Isothiocyanate (FITC)-conjugated or rhodamine-conjugated % =
88 (1:100 dilutions, Sigma, Saint Louis, MO) > % 8 i #* 1 his » £ * 4',6-= "L -2-
¥ #kv3lej(4',6-diamidino-2-phenylindole, DAPI) (1:3000 dilutions) % & 154 48 >
2 Crystal Mount Aqueous (Sigma, St Louis, MS) 3 & » 2_ {4 3t X &= &8 fic4% ( confocal

microscope ) (EZ-C1, Nikon, Tokyo, Japan) & L& e 4p °

$u3t £ 47 (Statistical analysis )
P B ¥chp 2 means £ SE £ 57 o EF L B * one-way ANOVA v
Bonferroni's posttest i& {7 4 47 o £ fF e it 4% * non-parametric trend test & {7
AT Rt R B3 P B F T & 5 pvalue o] 3 0.050 gt 384 FkL2 STATA

9.0 i3t #r4¥:E (7~ 47 (StataCorp, TX) o

Frite  EPm% i3 % mRNA £ RE ¥ B L 18 Ol T
;)FSA

PR T H A28 PRI R R 58 Rl A 0B P 2007 £ 40 3
8THR AL X Fgl‘m#&;mi’ ?Pfi:i,}&?ojﬁ% hfck - B F RS IR ke
o & L &5 ERER —’|me}%4 ° I}%’\mx?m#ﬁsiw'} 2009 &£ 10
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Do ¥ b ST R ARUE AR L EY FIHRE SRS

o

&
ful™

i

Ter e FRATGRELA Y UB  FRIEFTHHOLESFR

=

4 kAT ATk PR A o 1R R f[a;:;?a A g R TR« £ e
B HIREL > BEMEH L BT REERETAFESEPMTR  PHT
gﬁ&(m@mmmmmﬁMUaﬁﬁzg:@g@g%uﬁgm%mﬁfﬁo

£ g8 7 i £ Eastern Cooperative Oncology Group (ECOG):® s % & {735

LS 3
R RN ER R TR £ R NS RIE SR & SRS S
PEARM ko BB R B L AL 0 R B-80°C kgl 0 A
e —ARE RS F DR Lo & K P B F AR S LR AT
(radioimmunoassay, RIA ) jp] % (Linco Research, Inc., St. Charles, MO) (Tsou et al.,

2004).

ARAEETE RE P e
AR rE Prwre 0 Ed Fif 4B~ 20 4o~ Ficoll-Paque PLUS (GE

Healthcare) & »*+ 600 g 18-20°C T &g 20 4 48> P~ 1! H ¥ 'w % ( mononuclear cells )

HRRA R FT -

T EF R EpveaFs 4 17 (Quantitative real time polymerase chain reaction
analysis )
f1* REzol (PROtech Technology, Sparks, Nevada)#é B~ m 72 0% % ik
(RNA)» * high capacity RNA-to-cDNA Kit (Applied Biosystem, Carlsbad, CA)#-

PRET e (RNA) # = 7 4 3 § 4+ (complementary deoxyribonucleic acid,
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cDNA) - 4]* TagMan gene expression master mix (Applied Biosystem, Carlsbad,
CA)quantitative real-time PCR (7000 sequence detection system, Applied
Biosystems) » B| ¥ me ¥ P E 21 Y b BE-3-FARL R 4 fF
(glyceraldehyde-3-phosphate dehydrogenase, GAPDH) # FLefp ¥t & o 3% (Tenikg B
#_ABI 7000 Real-Time PCR system ° i * 1313 (primer) 5 7| » #5 % 2 (forward:
5’-AGA AAG GAG ATC CAG GTCTTATTG GT-3’, reverse: 5°-AAC GTAAGT

CTC CAATCC CAC ACT-3”) » GAPDH (Hs99999905 ml1, NM_002046.3 from ABI

Biosystems) °

S

ARG G o KT S A s T SRR ¢ Rl FRIE S
AR RIT o % B A frd Bz Bt g % 2-sample f-test 1 2k %9 0
1T aiE ~ * Wilcoxon rank sum test ¥ i@ 5 % 18 ¢0¢ = #c~ * Fisher’s exact test
¥ THE W) I8 o 3 %5 A 17 £_*% Kaplan-Meier methods and cumulative survival curves

5 d log-rank test i& T4 T o - #H 1% Cox ' bk *& 7 ~ i jF 4 47 (Cox

proportional hazards multiple regression analysis ) * 33 B §2 5 = & % 40 b ch% 38 o
]J% Ak is - WP kBRI EF mﬁ* T_& % censor e it b el E A G
p value /] #+ 0.05 o p-FRAF1 7 2 T2 * Windows statistical software SAS (SAS

Institute Inc., Cary, NC)4= SPSS (SPSS Inc., Chicago, IL) 53+ it 48 34 {7 5u3t 4 45 o
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=% 2% (Results)

F-Fp  RARRELEEIRALEA

AP 2ZHG e g 27T A op L B Y 222 (52.0%) =5 § 1 205
(48.0%) o~k EdL? =8ca 66 R(FF 5 27 2 93 k) o e ik
P13 X(FPREL D 418 X2 F)e hiplp by o AZFe &2 = PRk
it (ECOG performance status)z 3 & 4 & o g R F M=t > WKl x 7
(19.9%) > # =% % "% (18.0%) % ~ % & 5 &(11.0%) (% 1) -

B B b 0 BUE AR 22 ehA W) EUR K(94.15%) ~ % 33(93.91%) ~ & £ A
3= (87.12%) ~ 7 77 (83.84%) 11 2 i #4(64.17%) o tem A B A& 2 6 > FBE
L 4 57 48(1.7520.89) ~ & #%(1.7340.70) ~ % 33 (1.7240.69) ~ 7 7 (1.35+0.81) ~ {
#(1.19£1.06) 12 2 #3E(1.13+1.13) (% 2) o

-3 15 38 T AR EEsk | F AT R F aeh '—?ﬁié_..%ﬁ(latent
construct) ; » AT £ * A = (> & 472 (principal component analysis)f- Promax #&
PhiF & FTFF AT o AT g TR - R RE B - BEE
AR R PR R F R AA T T E S s AR R B L - BT
% 4L % pain complex (PC) » A& 27 IR ixenir g o His 1438 3 Bk g L&
FEE A FFe BFE oL & L5 R 423 (loss of energy, LE): & 7 & %5 ~
%ﬁ:@%Z%@WMMRJDZé%%%¢%\%§&%~§%ﬂﬁ~@%~

T gz vk p A A 54 3 (autonomic dysfunction, AD) ¢ ¢ 7 BEE - FEE
EF 5 R ey i s (aerodigestive impairment, Al) @ & 3 rRS rRed ~ PR -

s (4 3) -
1 * 5 F)E A 454718 3] h PC, LE, PI, AD ™ %2 Al T % %% ch %] % 4 #c > %
AT A G EATHT LE AT T OB FR A B394 4 0 HEEA
1738 {7 A Je o 5 L E & FOR 4 47 (hierarchical cluster analysis) > 3% K iE Brif &
g AFTEATR304 B A S G 6 M o RS  6 S 0 S R RS
17 (nonhierarchical cluster analysis)= 3¢ » #4-394 =5 L & » iz 6 22 ¢ > F 93

ARNGF - B ~49 AL X E 0I5 AL X528 5240052 867 A~

METEAST AANF AR SEIL A HREAF AT ARERY T AR
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FRAHBATA Nk L L ANOVA # THE A 179706 e L3 my ol ik
P LR 05 B EE A B G

PRABLIER S BRI G AR EFAR o % - Bp A R B A
(LE) fe % (PC) #p & > % = s A fhi A Kf TRA (PC) ¢ His i
AR AT % = e A enfE AT R FRRAE 0 B B A g L
FR (PC) BP A > % T fgp A e i £ 4448 (LE) RP A %2 2
LR R R R A o B s A A REEE R 0 i B 4448 (LE)
b et B E A7 (PC)> paA 540 (AD) Eddgilce - S k3R
FoEZ BN ERAFRIBREEORERFE S 22 5T Bt g kEEE

BELR  Bhdod 4930 6t Ak

TR iE S Bgp 4 chd 4+ (biological ) 2 3L (psychological ) £ %-#c
(parameters) » # 1 17 ANOVA & 41 #§ BF sh S Rf A4 S+ B o
CF R GEPEERESEEF N B2 B AR e P
oo cm Al G A0%E A G RS o TR SRR ARG
ARAmERAND > $ 2 2 A A REE Ok eok o o SRR
THo R E R B A FREEDER ) ¥ - % o A 4 RBE B -

FoIG LGSR AR TR R Tk

FRIAFL Y 0 AR T 91 BRI A 0 ¢ F 53 (582%) 9 e
38 (41.8%) i=4 > TaEds s 61.26+12.98 f o % ¥ § 53.8% 5 " > H = ik
Boi x5 %m (7.7%) %%k (7.7%) 0 % & (6.6%)° 3 & (5.5%)° % %
Hop 4 (58.4%) Mg [ 223 1 10 24 > 52(57.1%) g 4 F kA
T 40 (44.0%) R F EP AP E R G R EERIR (£6)

Bl m A P 0 87 (95.6%) R BAF H o 25 26 (28.6%) s 4 i
P¥2ET AL (ECOG=1)  His tahp ¥ 2734y L 38 F (ECOG=2)~ <
BT Rt 22244384 kg/m® o TR A A 5 28.7647.44% ek
FABI R G 5(6.1%) B A MEH 40 21 (25.6%) Bp L MELT A
G 56(68.3%) Bop 4 AL R TS E R A0 G 6.81£7.94%
(%7)-
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ZBEMATRAIT 4 VB2 L Fd R ehlidy o T FaEE
15.5110.40 ug/ml e $24505 * LA Gk > 7 A 5 p ¥ 257 § Z(ECOG=1) »
V- w3 p ¥ AR PEE(ECOGZ2) - A it fi» ECOG22 ig- o A ¥ el

£ R #E(5.70£5.11 kg vs. 0.90+£2.12 kg, p<0.001) ~ & ¥ g S #% (p<0.001) » .3
S F R R R 8 P R F (p<0.05)1 & M e Ah o~ Y v fod 2 F
(»<0.05) (% 9)-

A EBERET R TRP LT R R s TR o A
i#77 & f # (Pearson) 4p B fr#r 4 & (Spearman) % % 4p A 4 47 - & ECOG=1
Bo o d F GRS P WT R i A F {4 M (p<0.05) > & & ECOG>2 i
- BT F F I M (R 1) TR AR FEEE BuE o AR A

i Estre o AP g IR A ECOG=1 i&- .fé_E’_’{zr%ii%—’?aﬁ#j% R F6
pg/ml (gt &7 M= A ehT o) 25 B 2 VAT E 482 185
I 30kg/m’ > 75 9P ETIRE (p<0.005) (B]2) - t BCOG>2 ig- & 4rk &%
EFTR AR ENAF A 6pgml T Lt RAMES 0 FED S P FRE (p=0.011)
(Bl2)° 2 ECOG>2 iz— /2> i * Cox ' bR *& % f’bi&ﬁfﬁ"/)%fr C e iR R
%‘rﬂ:fﬂﬂc Hi % FU o o5 E R AR o ~ W R E 8 AR IR A
E# (p<0.001) friiF a4 % (p=0.03) Eib=Fpl>= hF% (& 10)-

SoWMP I HEPRAR R RN HRER A
% 4F 31 rosiglitazone (RSG) e % » £ 7 f2H {53k 2 E vgiw®e PPARy 7 73
B % & I o 4oB 3A #7F > PPARy 22775 % % mRNAs & X 55 P13k % B vgime
3 Ao 2 RE gk IL-4 (10 ng/mL) = = {6 PE im0 » 5 1 FERD
FE o A RiE T A S H i3k s BEeiiwe 2 THP-1 fw%2 cDNA (3 B o T 5 %
S EIEH 4 E B E100% - R A G R hE R e LiE- B
HPmz e g3 24d 02 Hhme? iz » AP LR mieLd 2
(immunocytochemistry, ICC) = j* o 4[] 3B #771 » HAM 56 ¥_¥ {33k 2 E v ‘m ¥

etk (marker) » B F siiim e chim ™ B4 RRE o 5 4 £ o0& M HAM 56 #f
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o 1B E Rl AEE e A RRE PR E o

5% - % 4F21 RSG ¥ Piog b i chA 5 4 - 2 (0 LB 12 PPARy % %3 4
% & THP-1 ‘w* ¢h4 - PPARYZ *5% % ch4 o ¥ Pi3ficd PMA (107 M) ik
AR E e AR 0 ¥ 2 X 2 FlE A £ (B 4A) o Aot i PPARy 2 %3 8
3 aE Pk Ergwie 2 giplmie anfp it A R 0 AP IR PPARy cni E AP L
d 50 g% 2 AHE PR 2 BErglmie cnd oAt g R e £0 % % (B 4B)-

¥ {3kisd RSG (e% 24 ] p¥ > PPARy £ %5 % % ch4 JLAE ¥ RSG ik B #
dedm H (B AC W) Pad B i TR X P 4 2 B (B 4C T W), PR fs
I 4 F eio e o RSG 3 4 B 1278 70 4 £ £ ek € 4k PPARy ehds s (GW
9662) %% 24 | Prerre %r(@) 4D) - i&— # * & > 2% ( Western blot analysis )
RIZU2F b e i ? RSG (7% H prsk 12 ) prorfand ke 54 £ 80
% RSG ik B # 4c @ 4 ¢ (] 4E) -

LT AHEHEPRRARNS Z RN APy E PR AT R s
(fibronectin) =i » ffé * i2F m F R R R OERTET - A2F RSGHF A
T cnfFR™ s HPRadbF 7 X 0% 2 (B SA) S & % 4 2 IgG (B 5B)
e e B LG RSG (v chE i3k "B 2 A H 4 EPRAFF R
% (fibronectin) IR % € & > (B 5C) ° 5 7 1T - HFE0" % % & RSG #72 ¥h
FrdlARF s & AP A B A £ LA 4 2 1gG iR T o |HE P
AF R o 4oB] SC #7r o RSG #rd | H Pisf i F avc sk ¢ X 38 % & - il
R R E ARG LR 4 IgG B EB(R SD) o etk & B 0 RSG ¥
EPsabE R PR % 225 - NS FE PR A L rL a8 § o

Fli 2w T 7 BT P R Ao e 2 R ie 5 5 Y AMP-activated
protein kinase (AMPK) 1% * (Yamauchi et al., 2002) > 2% i :& - ¥ 53+ AMPK &
Uy odby o 8 o A THP-1 w9 » AP IREF 48 %2 2 AICAR (AMPK
activator ) &% k& 2 1% PpFfF o v > 3% ¢ H 4 AMPK Thr'™ residue fHmips it

(phosphorylation) (] 6A-6D) » &tk »c% ¢ 4 AMPK s 3] compound C #7
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AP FHF T AMPK gipe it 8 Pk A F B e % & % (fibronectin ) 2 58 o
SERBETEF RS FE AICAR SRR R E P FRAGEF
(fibronectin) (B 7A = 7B) e AMPK 3t & @ YE52 5 cis 1 7 iy ik 0 B prok gk

Tt e pc Sk § 4 AMPK endr %] compound C #7 e %7( ] 7C {v 7D)°

=k
a
]
m

T F RGP T P F P E PR A R R AUS E AMPK U L 8RR
e S LI
F] % dmre ¢b el -9 (extracellular matrix proteins ) {r#k¥ 4 + (adhesion

molecule) > & #E4a% & % (fibronectin) v & % (integrin asfy) > flm? A%
£ & & ¢ (Dougherty et al., 1988; Schmidt and Kao, 2007) o F]yt 2% = 7
AMPK & 4 & % (integrinas) @58 o« I * £ 5 e 4 4

(immunocytochemistry, ICC) = i » % L& & % (integrin as) £ % R - lw?e I >
Fro| B A 3EE e chin e Wil (B 8A)o 4% * 754 % (10 pg/mL)% AICAR (500
uM) (£ % 5 473k 2 ] pF > B & & (integrin as ) e ¢ B4Rl R € 5 " (] 8A) »
A rEELEZHRBETHEE "5 F (F 8B)2 AICAR(H] 8C)%n § #r1]4
% &% (fibronectin) #73l4zenf & % (integrinas) & R > @ ¥ “Fk R 3
Sedrdlrn kAR o 57 (AL AMPK e & > A g F AMPK Fr ] |
compound C jk & 3 4v § re ¥ AICAR #r 4% & % (integrin as) # Fevc % (H

8D).

Friti Efme i % mRNA £ 25 Ko 4 718 Ol 1k

MR T 28 B B L 0 ¢ 45 18 (64.3%) 7 420 10 (35.7%) ik 4 o i
PenT o i H 651811704 Kk o« B P 5 3 ixH 2wy B BioR REF Do A
FUA A (42.9%) 1 BB A L RS 19 24 o MAK P B B EE R - 10
(35.7%) = * nj3|# w| (anatomical stage) _IIb > 5 (17.9%) =5 * F i e
A (& 11) o
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28 i 4 ¢ 0 21(75.0%) g 4 chp ¥ 2 E A A d S(ECOG=1) » F 355 1
R4 8821924285 kg/m’ e Jr ki # = B 1 TIME R A 5 £.7.2446.35 (4
lmoiﬂ‘iﬂiiﬁﬂ%#%kﬁiﬁﬁﬁamﬂﬂ%mﬁ&Ampﬁmo
e =20 :ﬁ{“ vorn & ek B E11.47+8.64 pg/ml - C-F Jis 3% ( C-reactive protein,
CRP) T 350k & £ 0.8320.99 mg/dl ~ ¥ % fme £ 75 4 3 LR AP $H B 4 0
T1oE H0.36+0.17 « FIEHRR et F0 § Rpgm 4 T 0E Bk (43.00£13.61 vs
65.18+17.14, p<0.0001) ~ F # 5 % x& /R(8.8% vs. 33.3%, p<0.0098) 2 #& Fi %
(1.8% vs. 18.5%, p<0.0120)¢9% 7 5 ~ § i< e R 8 45 #(21.9242.85 vs.
23.85+2.98 kg/m’, p<0.0061) - S SR Y S R S S M
CRP k& %% B * #28 (0.1920.35 vs 0.83+0.99 mg/dl, p<0.0001) » H +* tw e
Br A ALR B Bk A #ui (1.10£0.34 vs 0.3620.17, p<0.0001) (% 14) -

S RATFEAYT O AEESL N DT R e CF BRY 2 R
2SR R R AR EE Pt £ A 8 F a9 - 5% (p<0.0001) < g ¥t £
M Edp e Ha fffer* P FRAR T L APM hR I (& 15)° i Cox Mt bk &
SAmEAY AL B ST R B AR H P

B & A MARR cE- RS Ak b F1 & (p=0.0035) (% 16) © FEA AT

FRE P wis R L RRE D 4 FRE DT (p<0.0107) (R 10).
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%z & 313 (Discussion)

SR IRARERFEAIBRALA

BB R AR R P B A P R R A T S
AFE > i £ 4248 (loss of energy, LE) ~ i& & % if(poor intake, PI) ~ p &4 54
# (autonomic dysfunction, AD)~ =¥ & jj" it [ 7% (aerodigestive impairment, Al)fv% J§
(pain complex, PC) o & ® J| % EH R » 47 :té’»-ﬁr-, BAL A w A~ KR B3 ok
e B AL (pattern) o 2 2% — BRI R & s B 2 LS R AR I 3
BeAETy o APE MG AR LA R G P RRES O Rk e R
BAIR L PRRHE UGS W -

B E (R R e 45T REE B3 2R BpRka- REBEAED
¢ 3 408 i (Walsh and Rybicki, 2006) - s BRE AR A 0 A
TR A (Tsaieral ,2006) o % = Je ¥ (8872 3 ) #3857 852 R &
T oA — BARGR G 4] 18 e ek (proinflammatory cytokine ) 4 IL-1
IL-6 2 TNF-a 3 #-(Kayacan et al., 2006) » % = e k3 (p &4 54 R ) ¢ 427
ok B —‘ﬁ Fli P EA 54 3 iE = gk (Walsh and Nelson, 2002) °
Paraneoplastic processes ¥ it &3¢ = p =4 54 3 9k F]2 — (Esper and Heidrich,
2005) o & w o R E (RES) M RER ) ¢ FErE ~ Rk~ R 2 R R FER E R B o
i T P 0 2 B F AP gk 5 W - 42 0 B (Komurcu et al.,

2002) o e FIELAEA K ErR Rk - AF 4 o AR T - BER DR T

(Mercadante ef al., 1998) % T Je R ¥ E_ & BNtk g - ¥ Hr 28 B % 5

M H - BEARSE R e A PEL f%fIﬁ,ffﬁ;f}fE%ﬁﬂJﬁa Bk g 5 — &
v A - BRT gk o ¥ 2 B %F B (Chiuer al., 2000; Tsai et al.,

2006) © Ft > A TIEARAN PHE-E BINARFARG - B R EE -

RFFERS T HEE > BREAPFL - o 424 (LE) o7 (PC) gk
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o RERE > 8 H s Ay %4 & (Donnelly ef al., 2000) o 77F 8 4
E 2% % 6mp R T EieE 7 i (P 2wy g (AD i&n Bogk
HETFAM A B AEEORREORT G EER E2H 548 (AD) i
RE® > Brga ke R R (PC) 2 it 2444F (LE) eh& 3R o F 975 ik H 0
FUMBE deR 6ap o8 (P pERELH (AD) 2 R (PC)
A B F o

R pchedr 3HEMRE - LM RGP RES SR E R PTG
B o symptomburden | ¥ - BE4 » ¢ 7 7 k£ AR L E }Iiaé, ¥
WEDIPERE X -5 22 % 68z RO FEFTRE (&- HEF symptom
burden &2 73 = FF R 7 B (Hwang et al., 2004) o “,f 7 symptom burden ¢t > &c & 454F
IR BRI > 4 2G5 E R M (Tammemagi ef al., 2004) ° symptom burden
foit 42452 LR+ ik 5 5 B (Cella er al., 2008; Mallinson et al., 2006) » ] >
AP LFIH 1205068 m LSRRG RE o A A TRE L o f
AT Bk LA e 2N R 3 s R SR HRY 4 Bn L
R FT AR P RERER T M o FRESER G R T M
(Bercovitch, et al., 1999) Fl4t 7 10 1% 146 Jeop & &% 7 Rk b #F NP A

F ARG Bk T ERE R B MR R S R AR LT

F.

g ad @ E ¥ 4] en(Bercovitch et al., 1999; Chiu et al., 2000; Tsai et al.,
2006) - AR E e H b oo AR E R AR 2 20k 6 o b A B PE o
£ symptom burden~ £ #8 #4 i K fk 2 3 E PR 5 B (Chiu et al., 2004; Chuang et al.,
2004) o Flpt o R BEA 0 e LR RJoV Sk o 2 B RER G APM o 20
B REINE s ER BN AR ER T2 R TR F 0 Fla e AR
T BEF¥HEA 5 £ B £:F > & 2 £ F /T (terminal common pathway)
(Chiu et al., 2000; Morita et al., 1998) -

BRG] R 6ERKRNEEE BEAERH B Ben SRR AR
Mo w5k k7 M (Catheart, 2006 )- 822X it £ 4245 & & ¥ 5 4p M (Paice,
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2004) e B AN BAEFAREFOS S B L HBAPRR LT 1 2{0F 6
kM BN & R A M enT) % % € o(Breitbart et al., 2000) > @ 2 { ##
BB R A1 RS R L LG H 2 & an(Butler e al., 2003) o £ 4 %
EEFERLG AN BEAYP LR L E LR A BHEN - H o
LT F B (Vigano et al., 2004) « F > $#30Fk % 8 s &0 fi R
A AT L& Do

PR R U] AR ARG IR P AR ¥ S RS o 15 Bk
o iR REER R I EOL B AT REREF He kg ¥ A
FLRZFARS Rp o R EF L gUFARIERE 1 - fw
PREHGERFEFA L BE AR R BELE Y g e o

RERF > pREFARIABRLLT e GEFE - LM R E - TR
B2 MR foapRapRFE AL APM SIS 6 DR AEY £ W
WA ROE T o FIFERE A Y ARk AR L2 AR R0 F R

Tk R 2 A A

CER RS U S EE T RS Al R

BAEFRA AT o PR R R A O e R R DT Rl P
R AR R L BN B B S R AR ST R
Bk fApM A ECOG=1 d2- e i 4 o Ft 2 7F o ke &~ Sl
it et e A TR R R b 5 AW F R

LA S L BT FENR LSRG T B R
}iﬁj{— i»E & m‘ﬁ%ﬁ*#ﬂ%ﬂ (Kelly, 2004 ) - # ]k » & € R - &
F A S TR T G B M M Fd g R P PR R
W e L Fl el FZ Y F ARG { A7 F ¥ gL +h4 I (Fearon,
etal,2006) > Bt o se g F ARG AR FFE S0 F R A BPoe R
( Bozzetti, 2009; Fearon, 2008 ) -

REEP R B R ERT LN E Tz < 5% (Galeeral, 2004 ) -
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gl @ ,b;ﬁ_r; FNEF @ kL K B ESoi B AL By e
® ““‘ ~ %R A 2 LT e & (Druce and Bloom, 2006 ) o B W & 45T fiE P
aﬂéﬁ.?%w WV H ARGk s PIFARAREY > FET €405 %ikE
(adipokine ) » # 35782 (leptin) > *5 % % (adiponectin)fr#i# (resistin) o & it 5 ¥
#rE b BT HY FIE R 4 F (Antuna-Puente ef al., 2008 ) o B | k>
% (leptin)i% i B-im?e + 1 ATP-sensitive 47 4t i i (potassium channel ) Fr#]%
(A AR (adiponectin)%%gl bedp PR RRL Y 1Y ket LR F i
(insulin resistance ) » #u% (resistin)z 5% & % 12w (Ahima ef al., 2008 ) o § %5 i

dOEPNAGRE ;g d A a9 Pk (peptide) k3 & i £

HL ook e
(ghrelin)® %% >t @ g4 & & %5142 & 5 (Camida, 2006 ) °
LA FZ Y B ARG N T T EOMEE VT e F AR
Moo F R B-F 1 X ER ANTARLE A &5 £ T §F (Guerre-Millo, 2008;
Kadowaki er al., 2008 )+ *3 % % few 7 gk R 2 W £ % § 4p B (Antuna-Puente et
al.,2008)  FIM R E s E A SRS P Fe Y R RARS
(Pannacciulli et al., 2003) » A @ » hif - HF 7 BT 2 ERH T ORE B
B F T R R 2 SR 4 M 2 G AR ML (Wolfer al., 2006) o fipina
Fre oo ARG R4Fa P L Rk (ECOG=1) i ,ﬁ,—*ﬁ g /%"”q*%
FRAZVMTEEE fApM %L_%Eﬁ;eifaé %7 et LRl iR L (ECOG
Z2) e o FI o BTG R A R AR B T L LB e
AR ERTOLE % i X P2 g% (proinflammatory cytokine ) 4o
TNF-o ~ IL-1 §= IL-6 & # & 5 (Tisdale, 1997 ) H ¢ 5 & F_¢ Fri|7g ik ke %» I
a4 % » 4v TNF-a fv IL-1 (Maeda et al., 2001; Lagathu ez al., 2006 ) - i& = & 7z
BAFAPAT SR AP HRRELFL? B FRRE ST R8T A M
o
EIESEWAR T I A 3 = p,gﬁﬁﬁ’rggﬁg,;\ LR 2 RAMES R NS
AL - BRI FFEDDERTF o H A L TR RIRARS AP RE -
AP Y SR e 2 B AR P RV ] et &2
(Ishikawa et al., 2007) = ¢+ *F > g5 4 ot B #a 4 % Ok R 9 > 3 715U (Goktas ef
al.,2005) =% % (Ishikawa et al., 2005) :EARH P> TR R F 9B 5 & 7 %0
it (Barbetal,2007) -« f P 0 Pg i % ¢ AP ¥ Frd 48 o H r3kio
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sethend £~ FEF RR w27 e 2 F (apoptosis) ~ 4 & M1 snve ik
Ap B A Flend 33 Frd] Bel-2 £ #1994 3 (Yokota et al., 2000 ) o gt ¢k > Fp g & ¥
BWEHEEA L F]F T 08 > 4on [ fF T4 4 K 5] BB (platelet-derived
growth factor BB, PDGF-BB ) » & |+ % 2% %% 4 £ F]3+ (basic fibroblast growth
factor, FGF) foi+%2 % & 4 £ 4 £ F]5 &k 4 £ F]3 (heparin-binding epidermal
growth factor-like growth factor, HB EGF ) 2 #r4|im®& 3 78 (cell proliferation )
(Wang et al., 2005) » F]g* » p a f7 3 @ d54p 00 g 8 R B AT RIRE b ¥
R LRI R o R
Rz AW BELFFFEERLDIHEAIRE B kRy

PR Rt B AN s T R R £ H PPN R E R R
A2 ERIFE L 3 E Y OE & AR -

SR EPRARNSROH N2 i RALA
BEIMAFAY 0 AP E % - B R rosiglitazone (RSG) ¥ 12 Bae A 27 H
A PPARyfr n G 2 cnd oA it - #H R H 3k 2 BErlimre &£ & 38 ey
&2 5d AMPK 2 4 @ vipsisrd 1% & % (integrin as) & I > 45 Frd| H %
RAEF a2 £ % (fibronectin) °
ARFE PR R R A M F A 1 S Bl e il AR M e L H Rk e 1
WAL 0 *a 4 & hA LB PPARYF B2 AR M o ket 0 RSG RGEE i3k ig 4 & it
* & 4 PPARyFE+® (GW 9662 ) #re et > & or H i3k 7 & % 74 A< PPARy
HR e BTF LR AR L RERT A AT L Aty e AR B
oA FRE S e e B (Wolf et al., 2006; Delaigle et al., 2004) > iz & fu 37 Wi g F %
o s A g LeniTh c pARHE PR 2 Evfwie 2 W% % 0 R A A RfER
gt e ARy Mo LA HItE PR Gt Ly PR R E Pk
FLF S L L % (fibronectin) - 27 H $ 3k #r 83 0% % % ¥ & £.1% i autocrine

2 paracrine £ FNFALITH o TR F I W L A P HEIRA L BoAdm P e

BRf @ 0 A A - OB ik e
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Hpiohdb® P L wre b A B @ ARG AR A AR E &9
Zf(Huo et al., 2000; Vogl-Willis and Edwards, 2004) o B4c+ j3 e ]33:‘3& KR
(plasma fibronectin) % # ¥ ;4 ehim¥e 4 %% £ % (cellular fibronectin ) ¥_¥ > 1k
#E & % (integrin asf) % B (receptor) #ligand (Schmidt and Kao, 2007) » ¥ 12 7%
i“ B &% (integrin) =3t & @ REL T » R w2 4F (cell adhesion) ~ ‘¥ 45 &
(cell migration ) ~ 75 i % % ( morphogenesis ) (Miyamoto ef al., 1998) - /= %89 %
FI o i B ERA i fe IR 0 B & £ (fibronectin) € A &
FhAFAEBF 2 o AMASE R fﬁ{?(Moretti etal.,2007; Orr et al.,
2005) % o HPiskime b L £ (integrin) X BEPN A dmie P it L
% (fibronectin) 7 connecting segment-1 (CS-1).% & » A& H {53k » & 9% A 1 T
HiE AR T £ & & ¢ (Srinivasan et al., 2003; Cole et al., 2003) > & ##7 7 ZEF "n &
27 E BN A dwe & AEF A~ + (adhesion molecule ) v it @ fr] B 4% 5k T
R R fmPe agEE 0 ipd 3LE A F & 35 vascular cell adhesion molecule-1
(VCAM-1) ~ endothelial-leukocyte adhesion molecule-1 (E-selectin) ~ ICAM-1 (Ouchi
etal.,1999) - ¥ - * G > AP R RSG 5 d & PPARyfrin G 2 cnk > 2 4
HE P2 Eeime AT S0 A 538 AMPK UL B EE T A 1 0 R0
B £ % (integrin) e I o F|pt » AP I 7 RSG4rim e ¥k a2 & %
(fibronectin) £ # & % (integrin) niT* > & @ Fr4|im e 3L F o 155 L B 5% >
APR D - BREA KRR ERIEE B AL T AL B3 & ¢ o B R
OB IRE 3k A 4 0Py 5 3 ¥ 234 3 autocrine £ paracrine 77 3V 0 Frg| B &
% (integrin) en& > &m B> HE PRt F (B 9) -
BRI AR D - BATEE SR RSG VL RsE A M E PR/ E e

"2 PPARyfv? 3 % % cn&k Bfes iv > @ h IR a8 2 55d AMPK 3 4 B+
Fuisenis it o wrdl & % (integrin) en& I i@ Fri|HE PR F B R2R S

% (fibronectin) °
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Fe e ERwendf mRNA 2 R8T Bp < 180 %
ANPE IR Fpgp A E e LR 8 R R P B RCUR R H R e
Pre B RE P le e A8 F AR R BURR Y Rp A 3R b FlF o Ap itk

i’£Wﬁ$%4ﬁﬁi%%§% SRR PR Rl f AN 0 Y R

u,»t

IR R R I

FERD B BAT Y R R SRR i R (ECOG=1)2n8 s A 97 o
T fdekAa A BT B gFd AP A E R (7244635 %) % o & T
NREAHBFENEL AR A 0 T LA % 2 (Costa, 1997) -

it & P~ (energy intake ) ~ it £ i) 4= (energy expenditure ) frit £ i
% (energy storage ) ®_¥ %8 it £ T = (energy homeostasis ) #= # £ & F]% (Gale
etal.,2004) - ¥ fpA 5 kg Rk f e ?—kgf*'g Gy A Bﬁ—k R oL
Foaed kg g oo B & a £ adEB-foa £ o) £ 9T §7(Druce and Bloom,
2006) « % e A W E T AR PB4 HUEREN A B 0 FE U g %
% % "niplmve jr% (adipokines) > ¢ 35% (leptin) ~ P74 % (adiponectin) fv
2 (resistin) & o ipdt Py vnimbe gr# fat £ T 77 £ & £ ¢ (Antuna-Puente ef
al., 2008; Ahima and Lazar, 2008) -

FEAAMFIEY B R AN ETHENERD G v I H G R T
RM S E sl (5% AT ARE B &5 £ T #7(Guerre-Millo, 2008;
Kadowaki e al., 2008) o fr— x4 > & F75 8 F ek BRI E & f 4o M
(Antuna-Puente ez al., 2008) o Fpt » F 3 F R EME > od KHRGE > €
KL Pg & % gt 2 (Pannacciulli ef al., 2003) - e §_» BT w= 3 T R E i (4
‘-’”’Iﬁi Ao ‘)pi fnd R ER YA ’Ffrfé_#ﬂ et B (Wolfet al., 2006) o # 2% i
SRT Y 0o fff(” BRRRDLT Rp A 2 HRELFPRELE S TR Ry L b
T Edp it Flpt o o T OB AR i A ¥ o A3 0 BR[04 % 9
AT R E LR o A3 BERT R AR L o RS Lwie g

( proinflammatory cytokine ) £_+ # &7 4= TNF-a ~ IL-1 = IL-6 (Tisdale, 1997) °
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YOG A B}%"_E‘_,Fk 55 #4198 % 2 RhiE* > 4o TNF-a fr IL-1 (Maeda et
al., 2001; Lagathu et al., 2000) ° iH& FEIp 7T 12 2 35350 g IR o

& MR B B e vEante o MBI TP 4 & ehd I(Wolf
etal,2006) c AP E T FRIEPI ALYz d £ > 7 WiE %S Y AMPK
WA B yE R o P B £ £ (integrin os) e 032 @ 0 B Pk o0dE ¥ (Tsai et al.,
2010) - e g F 0 S Rpp L PE P AR R FORARK . SRR
ﬁfﬁ“/} 172 FRERATRTE e ARS8 R R IR Bk adb 7
«é’ﬁﬁm%%mﬁﬁﬂwﬁﬁﬁﬁﬁ’ﬁﬁﬁﬁm Flpb o PS5k Ao H %

wie kIR G F AR A ’Fﬁa.ﬁﬁ% L7 B4 = SR B 4w d it &

it

a kg P PR A ¥ 3k F (Ouchiet al, 1999) - — 5 F 7 A T g
FHT AL e K2 S04 (Ishikawa ef al, 2007) » £ F > M8 5y
#F R Foie 73 B (Ishikawa ef al., 2005) &3P 1 %5 % & £ F Fofp it
* (Barbetal.,2007)  Flpt > i&- HAE T EPiimie AW G A pr > 27 ¢4
KRG Eme R bl S D e ET .

BA T2 8 Bm Al P A M S R iR R A 2 LR B

A FEdhE B G T o
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%I % B (Perspectives)

T AR B AR M Sk S R o AR R RE & - 3
A e g a4k (adiponectin) B EERTHFEL &4 > FREE A G5
EREEG M A W s § AWM % 0 B2k (monocyte) A £ i ey
HE LGP E PIRAEF T o RS P Rop A R M o T
M pisk d e B 4 LI RIRR T 4 D - BAE A Ao higthendh

L ARTUEFARAL S RETIBBE e o

Hizkds W enia B 2 AL P4l E PokapF onie® > ¥ acie- A3
FH Pk eni® 4 (migration) » { 38— # F P E w % (macrophage) & e

B FZERLERN PAEHw el Y RRRER PBELE
(pathophysiological ) % ¢ » A A#HFA T * o BFHFEHFEI PR AL Yg " 8
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¥ F #%He®> it (Summary)

Cancer is a big challenge in medicine, because there are several million people
died of cancer worldwide every year. Thus, hospice and palliative care for advanced
cancer patients is very important. Multiple organ failure with many physical and
psychological symptoms is the main manifestation of advanced cancer patients.
Patients’ main wish is to get rid of their sufferings at the end stage of their lives.
Consequently, the essential component of palliative cancer care is to provide them
with symptom relief and better quality of life in lieu of disease treatment. However,
health care providers have difficulties developing symptom management strategies
that can be applied across acute and home-care settings. For example, a lack of
sufficient knowledge regarding effective therapeutic strategy is one of numerous
factors that could interfere with adequate management of pain, depression and fatigue.
Thus, as disease progresses through various stages, how to alleviate patients’
symptoms is still a core issue in palliative care.

Based on previous reports from our and other groups, one of the most important
characteristics of the symptoms of advanced cancer patients is multiple, concurrent
and tend to be moderate or severe in intensity. These studies used to focus on
individual symptoms in various patients with malignancy. This kind of individual
symptom-oriented therapeutic strategy raises some important concerns, such as
polypharmacy and drug side effects. Emphasizing management of a single symptom
at the expense of others may compromise individual quality of life, which caused
palliative care goal unable to achieve.

In recent years, a few researches on symptom management of advanced cancer

patients have shifted from individual symptoms to symptom clusters. Symptom
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clusters have been defined as three or more concurrent symptoms that are related to
each other, or two or more related symptoms that occur together. Using cluster
analysis, a retrospective study on 1000 advanced cancer patients conducted in the
USA described seven symptom clusters as fatigue (anorexia-cachexia),
neuropsychological, upper gastrointestinal, nausea and vomiting, aerodigestive,
debility, and pain, which highlighted symptom clustering in advanced cancer. Another
study on 151 cancer patients with various stages conducted in Taiwan highlighted
three symptom clusters by factor analysis, including sickness, gastrointestinal, and
emotional symptoms. The investigators also demonstrated disease status,
chemotherapy, and psychological distress were related to symptom clusters. Two
longitudinal studies on cancer patients with bone or brain metastasis reinforced the
concept of different patterns of symptom clustering at various time points, which may
be associated with radiotherapy. A more recent study demonstrated the relation of
symptom cluster to symptom interference with daily life in Taiwanese lung cancer
patients. However, it is still lack of references to investigate the underlying
mechanisms for the aggregation of symptoms and the relation of symptom clustering
to prognosis in cancer patients.

Based on previous researches on symptoms of advanced cancer patients,
cancer cachexia-related symptoms are important components of symptom cluster.
Cancer cachexia, an involuntary weight loss, is one of the most common
complications of malignancy. It is associated with poor prognosis and may
account for up to 20% of cancer deaths. Several mechanisms are involved in
cancer cachexia, a situation of disturbances in energy homeostasis. In general,
clinical manifestation of cancer cachexia includes anorexia, hypermetabolism,
and substrate metabolism. Proinflammatory cytokines which are released from

both cancer cells and macrophages might affect patients’ appetite. High resting
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energy expenditure also develops in advanced cancer patients. In normal energy
regulation, free fatty acids and ketone bodies are major energy recourses and
proteins are conserved in starvation status. However, both lipids and proteins are
continuously wasting in cancer cachexia. Glucose intolerance, insulin resistance,
high gluconeogenesis, and high activity of Cori cycle are disturbances in glucose
metabolism in cancer cachexia. High lipolysis, low lipogenesis, and decreased
activity of lipoprotein lipase are disturbances in lipid metabolism. High protein
turnover rate, increased proteolysis and decreased protein synthesis, is a
significant disturbance in protein metabolism. Cancer has been known as an
active organ in patients, which secrets a variety of mediators to give rise to many
systemic effects. In addition, inflammatory cells, such as macrophages, interact
with cancer cells and secret proinflammatory cytokines, resulting in metabolic
disturbances. A variety of proinflammatory cytokines, such as TNF-a, IL-1, and
IL-6, have been studied in metabolic abnormalities of cancer cachexia. For
example, TNF-a induces acute phase response in hepatocytes, proteolysis in
skeletal muscle, and lipolysis in adipose tissue. TNF-a also activates NF- £ B,
which is an inhibitor of skeletal muscle differentiation and a modulator of
proteolysis. The activated NF-kB also inhibits Myo-D, decreasing protein
synthesis. Tumor-specific products, proteolysis-inducing factor (PIF) and
lipid-mobilizing factor (LMF), also play important roles in metabolic disturbances
in cancer cachexia. To sum up, abnormal production and effect of cytokines,
peptides, prostaglandins, hormones, and tumor-specific products are possible

factors resulting in cancer cachexia.

Adipose tissue wasting is a hallmark of cancer cachexia. Adipose tissue is

an active endocrine organ, secreting a variety of adipokines. Among them,
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adiponectin plays a very important role in energy homeostasis. Adiponectin was
independently characterized by several groups using different approaches.
Adiponectin, also known as apM1 (adipose most abundant gene transcript 1),
Acrp30 (adipocyte complement-related protein of 30 kD), adipoQ, and GBP28
(gelatin binding protein of 28 kD), has been considered to be expressed and
secreted strictly from adipose tissue for many years. The synthesis and secretion
of adiponectin i1s regulated by different mechanisms. For example, small
adipocytes secrete more adiponectin than larger ones. Body weight reduction also
results in a rise in circulating adiponectin levels independent of different
treatment modalities, including bariatric surgery in morbidly obese individuals. In
addition, insulin/IGF-1, TNF-a, and leptin play regulatory roles in adiponectin
expression. However, the most prominent effect on adiponectin expression is
observed in treatment with PPARy agonists, which stimulate adiponectin gene

expression in adipose tissues and increase circulating adiponectin concentrations.

Recent studies have revealed that obesity is a risk factor for many cancers.
In addition, several reports have demonstrated an association between low
adiponectin levels and elevated risk of various cancers, such as breast,
endometrial, prostate, colon and gastric cancers. Thus, adiponectin, an
adipocyte-derived protein, serves as a candidate in linking obesity to cancer. Since
adiponectin plays important roles in energy homeostasis, including enhancing
insulin sensitivity, inducing p-oxidation of fatty acids, and acting on the
hypothalamus to regulate energy homeostasis, the levels of adiponectin might be
dysregulated in patients with advanced cancers. Previous studies have
demonstrated that circulating levels of adiponectin are higher in patients with

anorexia nervosa and weight reduction. However, a low adiponectin level has
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been reported among weight-losing patients with advanced lung cancer. It has
also been reported that serum adiponectin levels are not correlated with BMI loss
in cancer patients with cachexia. The underlying mechanisms for this discrepancy
remain to be further investigated. Recently, obesity at diagnosis independently
predicts likelihood of relapse and cure in adolescents with acute lymphoblastic
leukemia. In addition, lower plasma levels of adiponectin are associated with
higher histological grade and more advanced stages of prostate cancer and
progression of gastric cancer. More direct evidence from in vitro studies also
suggests that adiponectin has anti-tumor and anti-angiogenesis activities that may

contribute to patient survival.

With advance in cancer biology, the role of tumor microenvironment has
been emphasized in the field. There are a variety of cells in the microenvironment,
such as leukocytes, fibroblasts, bone marrow-derived cells, blood and lymphatic
vascular endothelial cells. Macrophages frequently constitute 20-30% of the
cellular mass of the tumor. Several lines of evidence have demonstrated that
tumor-associated macrophages (TAMs) play important roles in cancer growth,
angiogenesis, local invasion, and distal metastasis. Therefore, TAMs may be
potential targets of cancer therapy. Macrophage infiltration in tumors is a
complex process. Monocyte chemoattractant protein-1 (MCP-1) secreted from
cancer cells has been known to exert an important chemoattractant for
macrophage infiltration. In addition, several adhesion molecules, such as
intercellular adhesion molecule-1 (ICAM-1), vascular cell adhesion molecule-1
(VCAM-1), and CDI11b/CD18 adhesion complex protein, mediate monocyte
adhesion, followed by monocyte migration and differentiation. Thus, monocyte

adhesion to endothelium, migration into cancer stroma, and differentiation to
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macrophages are important issues in cancer biology.

In addition to the role of adiponectin in energy homeostasis, previous
studies demonstrated that the effects of adipose-derived adiponectin on
monocyte/macrophage cells are produced primarily through inhibition of the
expression of endothelial cell adhesion molecules. For example, adiponectin
dose-dependently inhibited expression of VCAM-1, E-selectin, and ICAM-1 in
THP-1 as well as TNF-alpha-induced THP-1 adhesion on human aortic
endothelial cells (HAECs). In addition to adipocytes, adiponectin has been shown
to be up-regulated in human and rodent myotubes in response to inflammatory
stimuli as well as in human osteoblasts upon differentiation in the in vitro culture
systems. Adiponectin mRNA expression has been also detected in several other
cell types, including primary hepatic sinusoidal endothelial cells, stellate cells,
and macrophages in acute liver failure in mice. However, the processes involved
in regulation of ectopic expression and function of adiponectin in monocytes and
macrophages warrant further investigation. The association of adiponectin
expression in monocytes with clinical outcome should be investigated in patients

with cancers.

In summary, symptom management is the basic care for advanced cancer
patients. Their symptoms are multiple and concurrent. The concept of symptom
cluster is the leading direction of clinical patient care and study. However, the
clinical significance of symptom cluster should be investigated. Cancer
cachexia-related symptoms are important components of symptom clustering.
Monocytes, macrophages, adipokines, and tumor-specific products play important
roles in cancer cachexia. Adiponectin is an important adipokine with anti-tumor

activity. The association of adiponectin with prognosis of cancer patients should
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be studied. In addition to adipocytes, monocytes/macrophages also express
adiponectin. However, the function of monocyte-produced adiponectin and its
relation to prognosis of cancer patients should be studied. Therefore, the

following four studies were conducted.

Part 1: Significance of symptom clustering in palliative care of advanced

cancer patients

A rapid progress has been made in the study on symptom cluster in past few
years. However, it is still lack of references to investigate the underlying mechanisms
for the aggregation of symptoms, associations of physical signs and psychological
distress with symptom clustering, and the relation of symptom clustering to prognosis
in cancer patients. For better symptom control, it is warranted to study symptom
clustering in advanced cancer patients.

We enrolled 427 participants from consecutive advanced cancer patients
admitted to the Palliative Care Unit. The data for this study were collected on their
admission. 222 of them were male, and 205 of them were female. The median age
was 66 years (range 27-93). With regards to the primary cancer origins, lung cancer
was the largest group (19.9%), followed by liver (18.0%), and colon / rectum (11.0%).
The median survival was 13 days (ranging from 1 to 418 days). More than three
fourths of these patients had an ECOG performance status of 3 or 4 (Table 1).

Fatigue (94.15%) was the most common symptom, followed by weakness
(93.91%) , anorexia (87.12%), pain (83.84%), and constipation (64.17%). With
regards to the severity of symptom, anorexia (1.7540.89) is the most serious symptom,
followed by fatigue (1.73+£0.70), weakness (1.72+0.69), pain (1.35+0.81),

constipation (1.19£1.06), and abdominal fullness (1.13+1.13) (Table 2).
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In order to understand the latent constructs of the fifteen symptoms on
admission, we conducted an exploratory factor analysis using the principal component
method with promax rotation. In the process of analysis, pain complex (PC) on
various sites was separated as an independent symptom. We further conducted factor
analysis for other fourteen symptoms, and obtained four clusters, named as loss of
energy (LE), poor intake (PI), autonomic dysfunction (AD), and aerodigestive
impairment (Al). Loss of energy included fatigue and weakness. Poor intake included
anorexia, taste alteration, dysphagia, constipation, and dry mouth/thirst. Autonomic
dysfunction included restless/heat, dizziness, insomnia, and night sweats.
Aerodigestive impairment included nausea/vomiting, abdominal fullness, and dyspnea
(Table 3).

Based on the factor scores of five symptom factors, we further conducted
cluster analysis on 394 patients with complete data selected from 427 participants. We
decided to divide the 394 patients into six groups after considering the results of the
hierarchical cluster analysis and clinical phenomena. We than used the K-means
nonhierarchical clustering method to divide the 394 patients into six groups. The first
group included 93 patients, the second 49, the third 75, the fourth 52, the fifth 67, and
the sixth 57. We used ANOVA to illustrate the five factor scores of the six patient
groups were different statistically (p<0.05) (Table 4). The pattern of symptom
clustering in group 1 was characterized by LE and PC, group 2 characterized by all
symptom clusters except PC, group 3 characterized by all relatively mild symptom
clusters, group 4 characterized by PC, group 5 characterized by LE, and group 6
characterized by all symptom clusters. According to the severity of symptom clusters
presented in six groups of patients, LE was the most, PC next and AD the last. In
general, the patients in group 2 and 6 had more symptom clusters with higher severity.

The severity of symptom clusters in the group 4 and 5 was relatively lower.
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To examine the biological and psychological parameters in the six patient
groups, we conducted ANOVA and summarized the significant parameters in the table
5. Patients in the group 4 had longest survival and best functional performance.
Patients in the group 6 had shortest survival and worst functional performance. There
were about 40% of patients with bone metastasis in group 1, 4, and 6. Both ascites
and pleural effusion were key physical parameters. Patients in the group 2 and 6 had
more severe pleural effusion and ascites. In the aspect of psychological assessment,
patients in the group 2 and 6 had more severe anxiety, and the group 1 and 6 had more
severe depression.

We identified five major symptom clusters in these patients, which were loss of
energy (LE), poor intake (PI), autonomic dysfunction (AD), aerodigestive impairment
(Al) and pain complex (PC), and classified these patients into six groups by cluster
analysis. In addition, we are the first to test symptom clusters in advanced cancer
patients for their underlying pathophysiological mechanisms. We demonstrated
survival, functional performance, bone metastasis, pleural effusion, and ascites were

associated with the symptom clustering pattern in advanced cancer patients.

Part 2: The association of serum adiponectin levels with prognosis in cancer
patients

To investigate the relation of serum adiponectin levels to patient survival, We
recruited 91 cancer patients in this study, including 53 (58.2%) men and 38 (41.8%)
women. Their mean age was 61.26+12.98 years. The origin of their primary cancer
was mainly liver (53.8%), followed by colorectal (7.7%), pancreas (7.7%), lung
(6.6%), stomach (5.5%), and others. The tumor size of most patients (58.4%) ranged

between 3 and 10 cm. Among them, 52 (57.1%) patients had distant metastasis. There
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were 40 (44.0%) patients who had received cancer treatment before recruitment
(Table 6).

Of the 91 patients, 87 (95.6%) were alert. Only 26 (28.6%) patients’ daily
activity were free (ECOG=1) while others’ were limited (ECOG=>2). The mean body
mass index was 22.24+3.84 kg/m’. The mean body fat percentage was 28.76+7.44.
There were 5 patients (6.1%) with weight gain, 21 (25.6%) without noticeable weight
change, and 56 (68.3%) with weight loss in six months prior to recruitment. The mean
of body weight loss percentage in six months prior to recruitment was 6.81+7.94 kg
(Table 7).

Hemogram, biochemistry data and serum adiponectin levels are presented in
Table 8. The mean adiponectin level was 15.51+10.40 ug/ml. Based on patients’
functional performance, we divided them into two groups: ECOG=1 for those with
better functional performance and ECOG2>2 for those with poorer functional
performance. Compared to those in ECOG=1, there was more weight loss in the
ECOG=2 group (5.70£5.11 kg vs. 0.90+£2.12 kg, p<0.001), more patients with distant
metastasis (»<0.001), higher serum levels of total bilirubin and BUN (p<0.05), and
lower serum levels of sodium, albumin, and hemoglobin (p<0.05) (Table 9).

To elucidate the relationship between BMI and serum adiponectin in cancer
patients, we performed the Pearson correlation and the Spearman rank correlation in
these two groups according to functional status. Serum adiponectin levels were
significantly negatively correlated with BMI in the ECOG=1 group (p<0.05), however,
this relationship disappeared in the ECOG>2 group (Figure 1). This relationship was
still present after adjusting for age and gender.

In survival analysis, we found that the patients in the ECOG=1 group had
significantly longest overall survival (p<0.005), if their serum adiponectin levels were

equal to or higher than 6 pg/ml (the mean of the lowest tertile in this sample), they
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had no distant metastasis, and their BMI ranged between 18.5 and 30 kg/m” (Figure 2).
For the patients in the ECOG>2 group, significantly longer survival overall (p=0.011)
if patients’ serum adiponectin levels were >6 pg/ml without distant metastasis (Figure
2). With Cox proportional hazards multiple regression analysis , we also found that
distant metastasis and serum adiponectin levels were significantly independent
predictors for hazard of death in the ECOG>2 group after adjusting for BMI, other
systematic diseases, any cancer treatment before recruitment, gender, and age at
recruitment (Table 10).

In this study, we investigated the association among serum adiponectin levels,
BMI, functional performance, disease status and survival in cancer patients. We found
that the inverse relation between serum adiponectin levels and BMI was only
observed in cancer patients with better functional performance (ECOG=1), but not in
the ECOG>2 group. We also found that serum adiponectin, functional performance,

and distant metastasis are predictive factors for survival in cancer patients.

Part 3: The regulation and function of monocyte-produced adiponectin

Nothing is known about the expression, regulation and function of de novo
synthesized adiponectin in monocytes/macrophages prior to interaction with
endothelial cell targets. Therefore, in this study, we explored the regulation of
adiponectin expression in monocytes/macrophages and studied whether and how the
monocyte/macrophage-derived adiponectin affects monocyte adhesion to fibronectin.

To study the effect of rosiglitazone (RSG), expressions of the PPARy and
adiponectin were studied in monocyte/macrophage cells. As shown in Fig. 3A, both
PPARy and adiponectin mRNAs were found in monocytes isolated from human
PBMC:s. The expression levels were highly increased when monocytes were induced

to macrohages by treatment of IL-4 (10 ng/ml) for three days. To verify the species of
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mRNA for adiponectin, the cloned cDNA fragments obtained from the circulating
monocytes/macrophages or the cultured THP-1 cells were directly-sequenced and the
results revealed a 100% homology with the mRNA sequence of adiponectin, thus
confirming the expression of adiponectin. To illustrate the expression and cellular
localization of the de novo  synthesized adiponectin  protein in
monocytes/macrophages, an immunocytochemistry (ICC) study was undertaken. As
shown in Fig. 3B, we used HAM 56 staining for monocyte/macrophage cell lineage
which indicated higher cytoplasmic expression of HAM 56 in macrophages. The
staining pattern of adiponectin was similar to that of HAM 56, showing adiponectin
expression was mainly present in the cytoplasm of monocytes and, with a greater
intensity, in macrophages.

To further study the molecular mechanisms and function of RSG on monocyte
functions, we studied the expression of PPARy and adiponectin in the THP-1 cells.
The protein expression of adiponectin and PPARYy increased during differentiation of
macrophages, reaching a maximum at the 3™ day following PMA (10”7 M) treatment
(Fig. 4A). We compared the relative expression levels of PPARy and adiponectin, and
found that though PPARy levels were comparable, the expression levels of
adiponectin in monocytes and macrophages were far less than that expressed in
adipocytes (Fig. 4B).

Following treatment of RSG for 24 h in the monocytes, the expressions of
PPARY and adiponectin were upregulated in a dose-dependent manner (upper panel,
Fig. 4C), reaching a near two-fold increase in the adiponectin protein levels (lower
panel, Fig. 4C). Similarly, adiponectin was also upregulated by RSG in macrophages
(data not shown). The RSG-mediated increase of adiponectin expression was blocked
dose-dependently by a PPARY antagonist treatment for 24 h, GW 9662 in monocytes

(Fig. 4D). Further experiments by Western blot analysis to detect secreted adiponectin
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in the serum-free supernatant also showed adiponectin levels increased in a
dose-dependent manner following treatment of RSG for 12 h (Fig. 4E).

To study the biological function of the adiponectin expressed in monocytes, we
employed an assay of monocyte adhesion to fibronectin-coated wells in a serum-free
condition. In the absence of RSG, the monocyte adhesion was not affected by
incubation with either anti-adiponectin antibody (Fig. 5A) or non-immune IgG (Fig.
5B). However, when the monocytes were treated with RSG to enhance adiponectin
expression, their adhesion to fibronectin-coated wells was significantly reduced (Fig.
5C). To confirm the role of adiponectin in RSG-mediated monocyte adhesion
inhibition, we analyzed monocyte adhesion in the presence of either specific
anti-adiponectin antibody or non-specific IgG. As shown in Fig. 5C, the inhibitory
effect of monocyte adhesion was abolished by the specific anti-adiponectin antibodies
in a concentration-dependent manner, but not affected by the non-immune I1gG (Fig.
5D). Together, these data indicate that the RSG-mediated inhibition on monocyte
adhesion to fibronectin-coated wells is, at least in part, mediated by the de novo
synthesized adiponectin in these monocytes.

Since the previous study had shown the ability of adiponectin to activate
AMP-activated protein kinase (AMPK) in myocytes and hepatocytes, we explored the
effect of AMPK on monocyte adhesion. In the monocyte/macrophage lineage THP-1
cells, we found that both adiponectin and AICAR, an AMPK activator, enhanced the
phosphorylation of the Thr'” residue of AMPK in a time- and dose-dependent manner
(Figs. 6A-6D). The effects were blocked by a synthetic AMPK inhibitor, compound
C.

We then examined the role of AMPK phosphorylation on monocyte adhesion to
fibronectin-coated wells. The results showed that the monocyte adhesion was reduced

dose-dependently by adiponectin or AICAR treatment (Figs. 7A and 7B), suggesting
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that activation of AMPK signaling pathway might be involved in the inhibition of
monocyte adhesion. Indeed, these inhibitory effects were abolished with the presence
of an AMPK inhibitor, compound C (Figs. 7C and 7D). These data demonstrate that
the adiponectin-induced suppression on monocyte adhesion was mediated via
activation of AMPK signaling pathway.

As extracellular matrix proteins and adhesion molecules, including fibronectin,
and integrin (asf:), play important roles in cell adhesion, we studied the effect of
AMPK activation on regulation of integrin. The expression of integrin (as) was
presented in the cytoplasm, with stronger staining located near the plasma membranes
of adhered cells on fibronectin-coated cover glasses as shown by the
immunocytochemistry study (Fig. 8A). Upon treatment with either adiponectin (10
pug/ml) or AICAR (500 uM) for 2 h, the fluorescence staining of integrin decreased
when compared with that of non-treated control cells (Fig. 8A). We also confirmed
the results with Western blot analysis. Both adiponectin (Fig. 8B) and AICAR
treatment (Fig. 8C) inhibited the fibronectin-induced integrin expression in a
dose-dependent manner. To ascertain the role of AMPK, we found that the AMPK
inhibitor, compound C, abolished the inhibitory action of AICAR on fibronectin
expression in a dose-dependent manner (Fig. 8D).

In this study, we demonstrated for the first time that RSG upregulates PPARy and
adiponectin in human monocytes. We further demonstrated that de novo synthesized
adiponectin in monocytes/macrophages plays a role in preventing monocyte adhesion
to fibronectin-coated wells via the AMPK-dependent inhibition on integrin

expression.
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Part 4: The association of adiponectin expression in mononuclear cells with
prognosis of gastric cancer patients

We recently reported that de novo synthesized adiponectin in monocytes
inhibits their adhesion through AMP-activated protein kinase (AMPK) activation
and downregulation of integrin (as) for fibronectin. However, adiponectin mRNA
expression in peripheral blood mononuclear cells (PBMCs) has not been studied
in cancer patients. This study was aimed to investigate adiponectin expression in
PBMCs and the circulating adiponectin concentrations in their association with

clinical characteristics and prognosis of patients with gastric cancer.

We recruited 28 gastric cancer patients in this study, including 18 (64.3%)
men and 10 (35.7%) women. Their mean age was 65.18+17.14 years. Three
patients (10.7%) were recurrent, who had received cancer treatment before
recruitment. The main tumor size of most patients (42.9%) ranged between 5 and
9 cm. About their disease status, 10 (35.7%) patients’ anatomical stage was IlIb,

and 5 patients (17.9%) had distant metastasis (Table 11).

Of the 28 patients, 21 (75.0%) patients’ daily activity were free (ECOG=1).
The mean of body mass index was 21.92+2.85 kg/m”. The mean of body weight
loss percentage in six months prior to recruitment was 7.24+6.35 (Table 12).
Hemogram, biochemistry data, plasma adiponectin levels and adiponectin mRNA
expression levels in mononuclear cells are presented in Table 13. The mean of
plasma adiponectin levels was 11.47+8.64 pg/ml. The mean of C-reactive protein
levels was 0.83+0.99 mg/dl. The mean of adiponectin mRNA relative expression
ratio to the control in mononuclear cells was 0.36+0.17. Compared with those in

the control group, gastric cancer patients were older (43.00+13.61 ws.

65.18+17.14, p<0.0001), had higher prevalence of hypertension (8.8% vs. 33.3%,
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p<0.001) and diabetes mellitus (1.8% vs. 18.5%, p<0.012), and had lower BMI
(21.92+2.85 vs. 23.85+2.98 kg/m’, p<0.0061). Plasma adiponectin levels were not
different between two groups, however, plasma CRP levels were higher
(0.19£0.35 vs 0.83+£0.99 mg/dl, p<0.0001) and adiponectin mRNA expression

levels lower in gastric cancer patients ( 1.10+0.34 vs 0.36+0.17, p<0.0001 ) .

In multiple regression analysis, we found that gastric cancer was the only
factor (p<0.0001) affecting adiponectin mRNA expression in mononuclear cells
after adjusting for age, sex, BMI, CRP, hypertension and diabetes mellitus, while
BMI was the only factor which was inversely correlated plasma adiponectin
concentrations (Table 15). Cox proportional hazards multiple regression analysis
was performed and showed in addition to age, adiponectin mRNA expression in
mononuclear cells was the only significant independent predictor for hazard of
death (p=0.0035) after adjusting for age, sex, BMI, and anatomical stage (Table
16). Patients with higher adiponectin mRNA expression levels in mononuclear

cells had significantly longer overall survival (p<0.0107) (Figure 10).

In this study, we found that adiponectin mRNA expression was
significantly reduced in mononuclear cells of gastric cancer patients as compared
to the control group. We also found that adiponectin mRNA relative expression
level in mononuclear cells is an independently significant risk factor for survival
in gastric cancer patients. In contrast, our data confirmed that plasma adiponectin
levels are inversely correlated with BMI, but it was not correlated with survival of

the patients with gastric cancers.

In summary, cachexia-related symptoms are important components of
symptom clustering in advanced cancer patients. Serum adiponectin levels play an

important role in cancer cachexia and are an independent factor for patients’
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survival. Furthermore, monocyte-produced adiponectin can inhibit monocyte
adhesion and associate with survival in gastric cancer patients. Through series of
our studies, we have delineated a novel biomarker, both circulating and
monocyte-derived adiponectin, in clinical correlation with cancer cachexia and

outcome.
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%t % (Tables)

21 HApA rRERAATH (N=427)

5 st

e g 222 (52.0%)
- 205 (48.0%)

E# (#) 66 (27-93)

B () 13 (1-418)

L85 (ECOG) 0 2 (0.5%)
1 35 (8.2%)
2 61 (14.4%)
3 145 (34.3%)
4 182 (42.6%)

i e o g 3 W 85 (19.9%)
I 77 (18.0%)
LB 5 47 (11.0%)
H 35 ( 8.2%)
Ep 3730 29 ( 6.8%)
s 23 ( 5.4%)
U 17 ( 4.0%)
+EH/FE 16 ( 3.7%)
H 98 (23.0%)

"1 (%) for categorical variables and Median (range) for continuous variables
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22 LIREFRERBEGEFF 2 EELER (N=427)

B Bt & # F) $ R (%) Mean+SD
n
R (0-3) 402 (94.15%) 1.73+0.70
354 (0-3) 401 (93.91%) 1.720.69
G457 4R (0-3) 372 (87.12%) 1.75+0.89
ER (0-3) 358 (83.84%) 1.35+0.81
A4 (0-3) 274 (64.17%) 1.19+1.06
%9E (0-3) 243 (56.91%) 1.13£1.13
% (0-3) 226 (52.93%) 0.83+0.87
o FEE (0-3) 216 (50.59%) 0.901.03
v §z/ 0 ik (0-3) 207 (48.48%) 0.70+0.81
5 R A (0-3) 201 (47.07%) 0.810.98
g2 (0-3) 148 (34.66%) 0.48+0.71
o /rpek (0-3) 187 (43.79%) 0.75+0.97
kAL e (0-3) 135 (31.62%) 0.47+0.75
B/ % (0-3) 90  (21.08%) 0.29+0.61
$F(0-3) 79 (18.50%) 0.26+0.58
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% 3~ gk Flics 5 (N=427)

Factor

Loading

AR % 1

F1% 2

F1% 3

F1% 4

P

- ST

-~

pafE4s

D3 /}J 1L ﬁgﬁi

TR 0.949
%55 & 4 0.964
178

5 R FEE

[E N

T g/ vk

B/ X

FE R

=92\

i

vlE s /e ed

E'E RE

vt en '.ﬂifi

0.377
0.655
0.799
0.394
0.533

0.790
0.371
0.460
0.832

0.553
0.734
0.539
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34~ R LB RE R T A Hehp A RHA

¥ 12 ¥ 2 e ¥ 3 & % 4 e %5 & ¥ 6 & F ost-hoc
(n=93) (n=49) (n=75) (n=52) (n=67) (n=57) p
Ty 20042034 215050 1.06:043  0.88:044 213036 2.11 2045  124.91%% 12.5.653.4
a7 0.854038 1234043 0702041 0.68=0.54 0.86=0.46 1.73 4049  48.83%*+ 6>0>1.3.4.5
faiiEan 0354032 0794055 0344035 0282043 0254025 0904050  29.45%% 2651345
MR RR 09410041 1724038 0.944047 0324036  0.604040 1444062  74.73%kx 2’6’31;2’5>4
7R 1984039 0914051 0634047 1.694044 0574048 221+037 176.73%%*%  1.654>2>3.5
w% < 001
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25~ aRE RN ORE FkK

TeRk % B 51 52w 53 54w 55 ¥ 6 F/y? post-hoc
e (%) 2548 £37.36 21.66 £32.54 21.05+24.02 40.35+39.54 29.63 £37.43 19.02 £27.73 2.69%* 4>3,6
VAL i 3.224+0.88 3.16+0.92 2.78+1.00 2.42+1.16 3.31+0.82 3.384+0.80 9.10%** 1,2,5,6>4
(ECOG 0-4) 5,6>3
7 oF R A
o) 37(39.8%)  14(28.6%)  21(28.0%) 22 (40.4%)  12(17.9%) 23 (40.4%)  12.85%
0

2E% 4

e 0282063  0.65+081 039073 0122043 0252053 0472071 o, 2,26>>5 4

LI 0.43 £0.77 1.20£1.15 0.49 +0.86 0.31 £0.76 0.30 £0.60 0.65 £0.94 8.50%** 2>1,3,4,5
ST

&% 2.35+1.02 2.60 £1.01 2.27 £1.00 2.00 £0.87 2.07 £0.88 2.50£0.76 3.08%* 2,64

R 2.43 +£1.05 2.43 £0.94 2.12 £1.05 1.94 +£0.93 1.95 £0.78 2.50 +£0.89 4.03** 1,6 >4,5

* p<.05; ** p<.01; *** p<.001
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206 ek mp A R AFAR (N=91)

£33 n‘ (%) Mean + SD
] 1=9 53 (58.2)
0=-& 38 (41.8)
E2d (£)° 91 61.26 + 12.98
Median (min~max) 62.00 (28~87)
o R o g 3R (e g 49 (53.8)
I 7 (7.7)
v 7 (7.7)
e 6 (6.6)
E 5 (5.5
e 2 (22)
+ER/FE 2 (22
kR 2 (22
H 8 (8.8)
* R RN 3 (3.3)
ARERA A e 1 (<3cm) 16 (19.0)
2 (3~<5cm) 24 (28.6)
3 (5~<10cm) 25 (29.8)
4 (10~<15cm) 9 (10.7)
5 (15~<20cm) 10 (11.9)
i il 4 1=Yes 52 (57.1)
0=No 39 (42.9)
BEr P ek pERr (£)°
91 1.18 £ 2.11
Median (min~max) 0.23 (0~14.32)
His kBB 1=Yes 31 (34.1)
0=No 60 (65.9)
Yok w B E B R R
1=Yes 40 (44.0)
0=No 51 (56.0)

* Variable was approximately normal distribution based on the observed data (p>0.05).

® For 24 patients whom still alive at last follow-up: mean+SD (median (min~max)) of survival
years since diagnosis of primary cancer * were 4.66+2.43 (5.23 (0.04~9.38)) years, those
of survival years since recruitment were 3.49+2.01 (3.82 (0.02~5.90)) years.

¢ Some variables were not based on all 91 patients due to missing values.

105



3T fed B A TR S0 (NS91)

¥ n® (%) Mean + SD
LAk i 1=Alertness 87 (95.6)

2=Lethargy 4 (44

3=Obtundation 0

4=Delirium 0

5=Stupor 0

6=Coma 0
L g5 (ECOG) 0 0

1 26 (28.6)

2 41 (45.0)

3 21 (23.1)

4 3 (3.3)
2% (cm)? 88 161.32 +8.22

Median (min~max) 161.50 (140~181)
e (kg 90 5798 £11.24

Median (min~max) 59.45 (30.0~90.1)
LRF R (kgmd)® 88 22.24 +3.84

Median (min~max) 22.00 (12.2~33.9)
R A (%) 88 28.76 + 7.44

Median (min~max) 27.46 (13.57~45.92)
= B2 e RE (kg

82 4.30 £ 4.95

Median (min~max) 4.00 (-10~15)
AT PR E R (%) -17%~<0% > (6.1)

0% 21 (25.6)

>0~5% 10 (12.2)

>5~10% 18 (22.0)

>10~15% 16 (19.5)

>15~33% 12 (14.6) 6.81+7.94

Median (min~max)

6.19 (-16.67~33.33)

a

b
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Variable was approximately normal distribution based on the observed data (p>0.05).

Some variables were not based on all 91 patients due to missing values.



18  fEPRAARIHAETH (NOD

BT n Mean + SD Median (min~max)
A5 4

Bkt % (mg/dl) 82 233 £+ 4.19 0.90 (0.26~23.40)
TR s s (UL) 91 66.60 + 53.75 47.00 (12~291)

P pagg g s (UL) 91 5733 £ 97.07 35.00 (6~899)
# fiF R pER (second) 66 1449 £ 5.30 13.15 (10.6~51.1)
International normalised 66 1.36 £ 1.28 1.10 (0.9~11.0)
ratio (INR)
L el

PhF ¥ (mg/dl) 90 16.40 + 9.62 13.45 (5.8~49.1)
UL 3 (mg/dl) 91 093 + 0.34 0.80 (0.37~2.40)
TR

4% (mmol/l) 82 138.47 £+ 4.72 139.00 (126~153)
47 (mmol/l) 82 426 + 0.57 4.23 (3.28~7.00)
4% (mmol/l) 72 3.59 £ 11.40 2.24 (1.64~99.00)
RN

v Fv  (g/d)? 72 3.62 £ 0.58 3.67 (1.65~4.60)
Z i B (mg/dl) 90 112.73 £1.59.28 100.50 (51~578)

= paH W g (mg/dl) 52 116.38 + 88.09 85.00 (44~472)
e EEE (mg/dl)” 53 1Bl #¥5= § §47.29 177.00 (97~305)

% % 2% (uWU/mL) 54 1j7.43%+ §125.33 8.30 (0.8~142.0)
£ 4L B e i (Steady 42 92.60 £ 63.76 76.20 (25.2~403.9)
state beta cell function, %)

3% % 2 a7 1+ (Insulin 42 91.65 £ 57.77 89.70 (17.4~230.6)
sensitivity, %)

W E IR Al 42 1.77 + 1.42 1.10 (0.4~5.7)

= (HOMA-IR)
BRSO &

w =% (gd)? 91 11.54 £ 2.34 11.60 (5.6~17.2)

v om IR (/ul) 91 7019.12 £ 6380.79 6040.00 (1990~60800)
Fokfea ke Bk (%) 73 66.93 £ 15.47 69.00 (0.0~89.4)
#H =k (%)° 73 21.76 £ 10.56 21.30 (5.5~58.8)
KURED *o

9% % (ug/ml) 91 1551 £ 10.40 13.00 (2.8~57.2)

* Only albumin, total-cholesterol, hemoglobin, and lymphocytes were approximately normal
distribution based on the observed data (p>0.05).
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9~ AR MA NG MOTRE Sk (N=91)

» ECOG=1 ECOG22
R n Mean+SD n  MeantSD ! 4
R 26 N mate =19 65 N mae=34 0.099
E# (F) 26  57.65+13.04 65 62.71£12.77  -1.70  0.094
S N ErE S (kg/m?) 26  23.11+4.19 62  21.87+3.66 1.39  0.169
¥rgiag A (%) 26  27.70£7.13 62  29.21+7.58 -0.87  0.389
EpE (kg 24 0.90+2.12 58 5.704£5.11 -6.01 <0.001
MEFERT A (%)™ 24 1.48+3.29 58 9.0248.27 -5.91 <0.001
BRSSP -k 26 58 0.061
<3cm 8 8
3~<5cm 10 14
5~<10cm 5 20
>10cm 3 16
B3 R 26 nye=21 65 N yes=28 0.001
iR el 26 N yes=6 65 N yes =46 <0.001
Bk 26 Nye=7 65  nye=24 0.465
Yo % MR R 26 e =kl 65  Nye=29 1.000
BB R (E) " 26 0.83+1.40 65 1.3242.33 -1.23 0.224
W % (mg/dl)? 26 1.04+0.80 56  2.93+4.94 -2.78  0.007
TR s % (UL) 26" | 721946350 65 64.37+49.70 0.63  0.534
Pz pgw (UL)° 26 90.42+171.61 65 44.09+33.52 1.37  0.184
#s fF R PER (sec)” 23 13.32+£2.15 41  15.21+6.45 -1.73  0.090
International normalised ratio (INR) 2 25 1.50+1.99 41 1.28+0.52 0.53 0.600
Bk F (mg/d)™ 26 12.64+4.29 64 17.93+10.74  -3.34  0.001
yUiERL (mg/dl)® 26 0.88+0.22 65 0.95+0.38 -1.12 0.268
4 (mmol/1) ¢ 25 140.45+4.23 57 137.60+4.69 2.60 0.011
4 (mmol/l)° 25  4.13+0.69 57 4324050  -1.34  0.183
4% (mmol/1)* 22 6.64+20.63 50  2.24+0.24 1.00  0.329
5 F-v (g/d)® 25 3.86+0.37 47 3.49+0.64 3.09  0.003
7w 4E (mg/dl)® 26 106.69+28.34 64 115.19+68.01 -0.84  0.405
Z faH W fg (mg/dh® 21 91.71+48.52 31 133.10+£104.43 -1.92  0.061
s e E A (mg/dl) 20 186.55+45.37 33 177.88+48.81 0.64  0.523
% 5 % (uU/mL)* 22 23.96+33.78 32 12.94+16.52 1.42  0.167
EiL B e (%)° 18 107.77+81.99 24 81.21+44.30 1.24  0.225
% E F AR (%) 18  78.74+56.49 24 101.33+£5798 -1.26  0.214
L& P AT 18 2.07+1.53 24 1.55+1.32 1.19  0.240
= (HOMA-IR)
;i'. ::,% (g/d))® 26 12.70+£2.08 65  11.084+2.30 3.11 0.003
8w Ik (/ul) ab 26 5550.0+£3024.1 65 7606.8+7242.6 -1.91 0.059
ok % (ug/ml) 26 14.64+8.17 65 15.86+11.21 -0.50  0.618

@ Statistically significantly unequal variance between groups of ECOG=1 and ECOG=>2 (p<0.05), so t and p values were adjusted by the Satterthwaite methods.

bx
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° Statistically significantly unequal median between groups of ECOG=1 and ECOG>2 (0.01<p<0.05 ° p<0.003 °) by the Wilcoxon rank sum test.



% 10~ Cox ' bR *& % w3 B A TR MR M PR (&)

ECOG=1 (11 deaths, n=26)

ECOG2>2 (53 deaths, n=62)

% Hazard ratio p Hazard ratio P
(95% confidence interval) (95% confidence interval)

o % £ 2>6 pg/ml? 2.084 (0.110~39.378) 0.624 0.349 (0.135~0.903) 0.030
(1=yes, 0=no)

iR et 7 3.927 (0.613~25.155) 0.149  4.445 (2.095~9.432)  <0.001
(1=yes, 0=no)

L ] %Tfé_:}%gtb 1.107 (0.779~1.573)  0.570 0.990 (0.912~1.076) 0.819

(kg/m?)

His k Subn T 1.681 (0.156~18.136) 0.669 0.561 (0.246~1.282) 0.171
(1=yes, 0=no)

T k& w B R SR 0.620 (0.123~3.129)  0.563 0.321 (0.167~0.616) 0.001
(1=yes, 0=no)

£ & (years) 0.952 (0.898~1.009)  0.097 1.014 (0.985~1.043) 0.351

e 0.344 (0.078~1.520) 0.159 1.992 (1.086~3.653) 0.026

(1=male,0=female)

a

91 patients.
b

C

BMI: body mass index (kg/m?) at recruitment.

Excluding three patients with missing BMI.
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6 ng/ml was mean of the lowest tertile of plasma adiponectin (pg/ml) at recruitment for all



511V BR A TR A TR (N=28)

B8 n (%)* Mean+SD "
e Male 18 (64.3)
Female 10 (35.7)
EE(F) 26~87 (median 68) 28 65.18+17.14
(S 0: No 25 (89.3)
1: Yes 3 (10.7)
ERGE A 0: Alive 16 (57.1)
1: Dead 12 (42.9)
A& R~ ] 1: <3cm 7 (25.0) 2.25+ 0.89
2: 3cm ~4cm 8 (28.6)
3: 5cm ~9cm 12 (42.9)
4: 10cm ~14cm 1 (3.6)
[ eI 1: Ia 4 (14.3) 3.89+ 1.77
2:1b 4 (14.3)
3:11 3 (10.7)
4: Illa 2 (7.1
5: b 10 (35.7)
6: 1V 5 (17.9)
TNM %~ 5§
R 1 5 (17.9)
2 6 (21.4)
3 7 (25.0)
4 10 (35.7)
s 0 7 (25.0)
1 19 (67.9)
2 2 (7.1
i # 0: No 23 (82.1)
1: Yes 5 (17.9)

a

b

Some variables were not based on all 28 patients due to missing values.

SD: standard deviation.
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212° VRpAVREEHE (N28)

] Value [median] n (%)* Mean+SD
L g7 i (ECOG) 0 0

1 21 (75.0)

2 2 (7.1)

3 2 (7.1)

4 3 (10.7)
L% (cm) 146.8~175.2 [162.3] 27 161.65+7.21
e (ko) 42.2~85.4 [54.4] 28 57.00+10.50
LR R 4 8 (kg/md)° 17.85~29.97 [21.51] 27 21.9242.85
2B ONRE T g 0~15 [1.4] 25 2.47+3.37

(Kg/month)

BV RRETE (%) 0~18.7[6.3] 25 7.2446.35
BMETE (%) A 0 6 (24.0)

1: 1%~4% 5 (20.0)

2: 5%~9% 5 (20.0)

3: 10%~14% 5 (20.0)

4: 15%~18.7% 4 (16.0)

a

b

Some variables were not based on all 28 patients due to missing values.

Variable was approximately normal distribution based on the observed data.
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213 -3 BB AHRERETH (N=28)

B8 n® Mean + SD Median (min~max)
J< %% (mmHg)® 28 12596 + 21.08 126.50 (95~188)
436 X (mmHg)” 28 79.07 + 10.64  80.00 (57~100)
i (bpm)b 28 78.36 £ 14.05 80.00 (60~110)
S35 0
#5% = % (mg/dl)" 27 0.65+ 033 055 (0.25~1.45)
£ 25 3 (mg/d])° 5 0.13 £ 005  0.13 (0.06~0.21)
%4 ik g % (UL) 27 2674 + 1324 22.00 (12~66)
Pz padg 3 " (UL) 24 22.04 £ 13.74 16.00 (8~57)
# fi' J pF R (second) 27 10.66 + 0.96 10.60 (9.2~14.5)
3R R fix R pF Fé*(second)b 27 2843 + 249 27.80 (24.0~33.8)

International normalised ratio

(INR) 27 1.03 + 0.40 0.95 (0.82~2.96)
T

Pk ¥ (mg/dl) 26 1623 +  9.92 15.05 (7.4~58.1)
3 UIFAL (mg/dl) 28 1.13 + 0.70 1.00 (0.7~4.5)
TiEE

4 (mmol/I)° 27 13670 =  4.13  137.00 (126~143)
49 (mmol/1)° T 4112 \+ % 038 4.00 (3.5~4.8)
4F (mmol/1)° 21 2201 06 2.26 (1.90~2.49)
¥R e N

v 3w (g/d)P 26 399 +  0.54 3.99 (3.05~5.00)
% i #E(mg/dl) 16  111.50 + 4838  96.50 (80~279)
w IR AT

& i % (g/dl)P 28 12.04 + 1.54  12.05 (8.9~15.1)
6 i 3§ (/ul)’ 28 728 + 231 6.96 (3.93~15.33)
F o fod ke k(%) 11 62.36 + 2393  69.00 (0.0~89.5)
= % (%)° 12 22,58 + 13.14  19.50 (5.5~50.6)
s ) B (K/pL)° 28  261.64 + 82.48  242.00 (137~488)
%2 4R (CEA, ng/ml)° 12 1.98 £+ 0.99 2.12 (0.70~4.25)
i 375 % % (ng/ml) 28 11.47 + 8.64 7.82 (2.76~39.57)
C-F Ji& 30 (mg/dl) 28 0.83 £+ 0.99 0.42 (0.11~3.47)
H 7w ve 7y % % mRNA® 28 036 + 0.17 0.35 (0.11~0.86)

* Some variables were not based on all 28 patients due to missing values.

®  Variable was approximately normal distribution based on the observed data.
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£ 140 p A AR RREN R

KA
BIE ¥pem ? 3 )%),;3 A t p value
n MeantSD n MeantSD
EXNED) 57 43.00+13.61 28 65.18%17.14 -6.19 <0.0001
MoEl(9) 57 49.1% 28 64.3% 0.2481°
B o R 57 8.8% 27 33.3% 0.0098°
¥ AR 57 1.8% 27 18.5% 0.0120°
B PR 57 12.3% 27 3.7% 0.4269°
- 57 1.8% 27 7.4% 0.2407°
Y b 57 0.0% 27 3.7% 0.3214°
TR 57 0.0% 27 3.7% 0.3214°
B AL 57 12.3% 28 3.6% 0.2619°
L% (cm)® 57 163.52+10.60 27 161.65+7.21 0.95 0.3470
we (k) 57 64.31£12.83 28 57.00+10.50 2.61 0.0107
2Ry $ 4 dic(kg/m’) 57  23.8542.98 27  21.92+2.85 2.82 0.0061
1'{,?4%/:?5(mmHg)b 57 118.82+13.84 28 125.96+21.08 ~-1.63 0.1116
4055 /& (mmHg) 57 80.21+8.84 28 79.07+10.64  0.52 0.6034
#% 4% (bpm) 57 79.39+11.44 28 7836+14.05 0.36 0.7190
Fek F (mg/dl)® 47  1241£333 26  16.23£9.92 -1.91 0.0670
% i #E(mg/dl) 57 92.21443.80 16 111.50+48.38 0.0003°
i 375 % % (ug/ml) 57  11.21£891 28  11.47+8.64 -0.13 0.8971
C-F J&3v (mg/dl)° 57 0.1940.35 28 0.83+0.99 <0.0001¢

H % w7 7y % % mRNA™ 57 1.10+0.34 28 0.36+0.17  13.32 <0.0001

* All listed continuous variables for non-cancer controls were approximately normal

distribution except for pulse rate, AC blood sugar, CRP, plasma adiponectin, mononuclear
adiponectin (their groups comparisons were consistence with p values of the Wilcoxon
rank sum test unless otherwise specified).

® Statistically significantly unequal variance between two groups, so ¢ and p values were
adjusted by the Satterthwaite methods.

¢ Based on Fisher's exact test.

4 the Wilcoxon rank sum test.

¢ Still p<0.05 after adjusting sex, age, body mass index, hypertension, and DM.
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WA 15 2 & BRFhs i L 45 (n=85)

Wz %

Estimate of standardized regression coefficient
(p value) for dependent variable

i%%ﬁ%b

H w7y % % mRNAP

Model 1: 3 & & &
Group
0: oI ¥R e
1: % %

Model 1: 3 & # % & ~
Group

0: S ¥k e

I: %

Model 3°

Group
0: 22 ¥R e
1: 5 &%

E# (F)

]|

0: *

1. ¥
PR (kgm)
® oo B

0: &

1: 3
"I
0:
l:

=

P
d

=

C-F 3% (mg/dl)

0
0.0002 (0.9990)

.t}_ &gj

0
0.05 (0.7020)

0

-0.11 (0.4174)
-0.002 (0.9877)

0

0.01 (0.9102)
-0.53 (<0.0001)

0
0.13 (0.2078)

0
0.11 (0.2859)

-0.17 (0.1398)

0
-0.84 (<0.0001)

0
-0.82 (<0.0001)

0

-0.84 (<0.0001)
-0.05 (0.4864)

0

-0.11 (0.1040)
0.04 (0.5756)

0.04 (0.5079)

0
-0.01 (0.8943)

0.07 (0.3119)

* One patient with missing body mass index and one other with missing hypertension

were excluded from stomach cancer group.

® The transformation of natural logarithm on dependent variable was done to meet

assumptions of multiple regression model.
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%16~ Cox W bk & § ~ AW RBER L LRI A= FEF (£) 0=24)"

Death hazard ratio (95% confidence interval), p value

B %% [n] for comparing indicator
s 5 5 A H 7 m¥e 5 % % mRNA

i P % % <6 (ugml)®

1: & 1.37(0.34~5.59) 0.6619

0: # &_ 1
HPmerns 2

mRNA < 0.24°

1: & 19.85(2.67~147.87) 0.0035

0: # &_ 1
Ed (#) 1.06 (1.01~1.12) 0.0312 1.12(1.03~1.20) ~ 0.0047
:]J_:LFJJ

0: % 1 1

1. 3 [15] 1.32(0.25~7.07) 0.7469 1.81(0.35~9.82)  0.4656

PRFE4E (kegmd)  1.04(0.81~1.33) 0.7601  1.07(0.85~1.34)  0.5735
f#3] 8 ) [at+lb
0: &_ 1 1
1. 2 & [16] 1.24(0.22~6.98) 0.8104  0.28(0.03~2.412) 0.2465
* Three recurrent patients and one dead patient with missing body mass index was

excluded.
® The first quartile.
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*+® (Figures)

60

50

40

30

Adiponectin {(#g/mly at recruitment

BMI (kg/me) at recruitment

W1~ fekpre F 50 4 2 0k A& (ug/mhE? & 88 £ 43 #(BMDhM % « ECOG=1 (= & 2jr
Jz i {F 4) 1 n=26, 1= -0.5104 (p=0.008) * Ispearman= -0.5298 (p=0.005) : ECOG>2 (% ¥ frim

S Ef?‘s‘sl = “f = =2 F BMI#cdz): n=062, r=-0.0894 (p=0.490) > rspearman= -0.1866 (p=0.146)-
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Years since diagnosis of primary cancer
B 2~ 1345 01 i £ ok PR el 570 4 % Ok R (ng/ml) ~ ¥ 88 iRk i (ECOG) ~ "
#% > & {7 Kaplan-Meier 3 7% 4 17 o ¥ 3 1 vs. 2 (p=0.002) > & 42 1 vs. 3 (p=0.004) > & 2 1
vs. 4 (p<0.001) » & 4 3 vs. 4 (p=0.011) » & % 2 vs. 4 (p=0.064) - & % 1 (2 deaths, n=14) -

¥ 4 2 (9 deaths, n=12) » & 4@ 3 (10 deaths, n=15) » & %2 4 (46 deaths, n=50) -
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Adiponectin

merged with
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with DAPT
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W3- A ERRZ EEwe L2 RS %

(A) : * Reverse transcriptase-PCR | 2_* 3f H %2k 2 5 IL4 (10 ng/ml) i * = % enE ¥ kw
"z e11%n % % mRNA %2 PPARy mRNA » 12 GAPDH § ¥ internal control » (B) : * ¢ % ‘m

ARG A E s BRI E (%) AAREPIRZE B e i o HAMS6 (2¢)

feDAPI (4 )4 g TR H Pk 2 Eefimie 2 fmie itk o d a8 F - HAMS6 {r

DAPI & & i} > ¥ MBf2" 8 % WA L w2 [T @ X Bl LA R ERE P3RS o

Scale bar =4 um °
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A) B)

Adiponactin " .- e e - Adiponectin . ' ‘

PPAR. y S e T D S ] -

5 -actin
55 -actin
Fibroblast Adipocyte Monocyte Macrophage
Time, brs ] 2 12 24 48 T2
(€) (D)
Adiponectin — — 20-
FRAE-7 o o m—
PR e e — - s 15 =
g T
: = §2_ e
c E’ - T = %‘lg: 0.54
T .o L o
2o 1
R o0
E % g bl LJ LJ L] LJ LJ
Lw o v v v R3G (9 M) - + + + +
R3G (M) 0 45 4.0 13.5 GW9662 (M) - - 5 10 o0
€& i —— —
= -
= — T
§ .% - b sd
]
R3G (p M) 0 1.0 30 3.0

W4~ THP-1 E33% 2 Evfim?e 20 8 % A Fleih i

(A) : THP-1 % £ F| PMA (107 M)eraie ® > 835 4 end L ¢ SE (7% PR3 4c o (B)

FF LHE P2 Bl chA B R0k o (C) ¢ RSG (PPARY 3R »2)) ¢ 838
¥ Piakrg s F chd R H ek % F RSG ek & 3 4o @ 3 4o (n=3, p for trend <0.01) - (D) :
PPARYy #4214 GW 9662 ¢ re#r RSG 4879 % % 2 Meamc sk » " F GW 9662 Jk & 3 *
A% 22 (n=4, p for trend =0.01) - (E) © Z /EZRB R RPN F 9.8 % 077 > THP-1 fw¥e B2
Fowopeus RPN B A 12hrs 0 P K3 &R 0 * Vivaspin 2 concentrators (Sartorius Stedim
Biotech, Goettingen Germany)j£_600 puL 7k R 30pL o £ rd B BEFR TG F 0 F
BERRPN "8 DR ¥ RSG 0k & H 4r @ H 4o (n=3, p for trend =0.01) -

* p<0.05; ** p<0.01
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A) (B)
125 1.25-
1.004 T T 1004 = — . [F
: L3
2 07 2 075
Z z
T a0 & os0d
et} I
[0 [0
025 02
u-w | | | 1 ] L] m n n n n n
Anti-apmi(gog/m) 0 BT 10 200 40 lgG (wg/ml) 0 67 10 20 4D
(© D)
126+ I 1,0 ——
1.00H —
] b O e " * Y
O 0754 el @] "
@ P bl i
S T
T 0.504 T
[ai] b}
i i
o'm ¥ ¥ L] L] L] L] o'= L] n n L] n L]
RSG(13.5 uM) L RSG(135uM)- +  +  +  + &
Ant-apmi{gg/mi0 0 87 10 20 40 IgG (ggiml) 0 0 67 10 20 40

WS- ERILe3nmBR ¢FHEPRAFRLL L% (fibronectin)

4 Fibronectin-coated (10 pg/ml)e2 96 34 4% 1F 5 Bl T E k3L F o1 £ o e EE LG &
RSG (A& B)% ¥ L3 #r RSG (13.5 uM) (C & D) ¥ * 12 hrs e f&H-% o ;2 F 4r RSG 1%
e A %At R nh - PR b AR S i 1gG A § B PE kAR
a £ % (fibronectin) (A& B)e iz §_> & RSG 1F* i ehim?e jT 5k a2 & % (fibronectin )
HALF € RS (C&D) - 15 RSG #rid & chdhE 5 > § Flh seiq b4 ehb - 3l w
#(C, n=5, p for trend <0.05) » & £4r72 £ 25 A A& 4 1gG #F D, n=4) -

* p<0.05; ** p<0.01
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a5 - = -
{ s T T
E 284 f - T
34 20 T E
g1 I s 1 —
é 1.04 i
0.6
o0 T T r T _ L T T T
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for 45 min
© (D)
p-AMPHK e — pp— p-AMPK
FAMPK [ R LANPK — ——— ——
Ban | g-actin
123~ - 128+ .
é 10.0+ T £ 10 T
g_g 7.3 % 7.54 .
L2 a0 23 e =
< —L z
o 254 o 2.5
ol T 1 1 . i L1 1 .
AICAR (500 g M) 0 15 30 45 min AICAR [ g W) 0 125 250 500
for 45 min

Wo6-"BE2 AICAR‘FE g i#3i& AMPK rgipk i
"34 % € 4 4 THP-1 fn% AMPK Sghfit it » 56 % (v % 58 8 (A, n=5, p for trend <0.01)
Z (&% ek B (B, n=3, p for trend <0.05)34 4c @ 3§ 4r - AICAR #_AMPK activator » &_F F

& 73 % (n=3, p for trend <0.05) (C & D) - * p<0.05; ** p<0.01
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025+
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+
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o & % (A, n=5, p for trend <0.05)F= AMPK activator AICAR (B, n=5, p for trend <0.05)" €
e E P abF S g & % (fibronectin) » 4] 1% % Rk & H 4e @ H 4v o SfEr ] EH
¢ # AMPK inhibitor compound C #7[E#7 > i&fa IR % * @ A% %5 & % (C, n=5, p for trend
<0.05)£ AMPK activator AICAR (D, n=5, p for trend <0.05)3% A %% compound C =)k & 3

‘v B o * p<(.05; ** p<0.01
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* p<0.05; ** p<0.01
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® 10 ~ Kaplan-Meier 5 7& A4 47 © & R (%5 % % £ 31.<0.24, 1™ quartile, 5 deaths, n=6) vs. 7

(75 % % % 30.>0.24, 7 deaths, n=19): p=0.0107 (Wilcoxon p=0.0076 for carly difference)
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