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Abstract

Body weight loss is the common problem in cancer patients. Severe body weight
loss means poor prognosis. Cytokines play important roles in the mechanism of body
wight loss in cancer patients. Adiponectin is a adipose tissue-specific protein



with the properties of improving insulin resistance and anti— inflammation. Plasma
adiponectin levels are negatively correlated with body mass index. The aim of this
study i1s to investigate the relationship between plasma adiponection levels and
other clinical parameters. There were 95 patients, including 55 male (57.9%) and
40 female (42.1%). Their mean age was 61. 2. Liver cancer was the most common disease
(54. 8%). Most patients had clear consciousness (94. 7%). The functional performance
scores ranged from ECOG 1 to 4; 26 (27.7%), 43 (45.7%), 22 (23.4%),and 3 (3.2%)
respectively. The mean of bosy mass index was 22.24+3. 82 kg/m’. The mean of plasma
adiponectin levels was 15.85+10.33 xg/ml. Plasma adiponectin levels were
negatively correlated with body mass index in all patients (p< 0.05). If all
patients were divided into two groups according to their ECOG scores, survival,
body weight loss percentage, disease status, and levels of bilirubin, BUN, sodium,
hemoglobin, and albumin were significantly different between these two groups (p<
0.05). In the group with better functional performance, plasma adiponectin levels
were negatively correlated with body mass index (p< 0.05), however, the
relationship disappeared in the other group. In the analysis of repeated
measurements, functional performance, conscious levels, and renal function
decresed with time (p< 0.05). Both BMI and body fat percentage had the tendency
of decrease, and plasma adiponectin levels had the same tendency. Functional
performance is an important clinical parameter. In terminal cancer patients with
poor functinal performance, there may be another factors affecting plasma
adiponectin levels except body weight.
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(2) Therole of adiponectin in metabolic disturbances
e EA R ERENET o D A SHPN AH LR F BHERET o
1996 # MaedaK % * Clone 3] apM1 gene (adipose most abundant gene transcript 1)
R EEBEN AP LR R BE M B 4o 8o apM1gene (16KDb) =3t 4 £ %
¢ % 30927 - €4 = I Exon{rA @ Intron = - F fF 4 47 apM1 gene < genomic
structure i 3 . & Exon 2 1 G/T polymorplism 4= adiponectin =k & & B > m missense
mutation (R112C) - ¢ i¢ = adiponectine )k & = % -
apM1 gene 12 4~ 4= 44 fi- 5 GBP28 (gelatin-binding protein of 28KDa) » & %
1A &5 P54 % (adiponectin) - §.1996 # NakanoY % 4 74 % & @ A i 1)
s § & d Ay Bﬁ,fsgfsrﬁ-‘i (adiposetissue-specific) #i e g4 % 3 WER ¥ L3
TNFa %% o g & 0% & 2 Adhesion molecule4-VCAM-1, E-sdlectin, ICAM-1 % ¢
% 5 35V 5 #2% 18 CAMP-dependent pathway % 74| p & % NF-KB 3 4, i@ i% o
Mg P A RS RS g g p Ahcollagen I ~T~ VE -
& 0 F5 VCAM-1 % Adhesion molecule #8834z s # B=3F i & ik § AT (v 0]
FOVARE R L A BRI R ER A o T FIIT R RO A
PR FRRV EF A M T R e H A R B L R ROR T
[17) 715 5% % § #r4] TNFo enf® % > oprde s fiogs 4 o @ #q 4 % ehjk &R
vy ® i & insulin resistance (e £ A 3 {5 o
%ﬁ%%‘%§%ﬁﬂﬁ“’%éﬂﬁﬁﬁﬁiﬁﬁﬁ°ﬂ§fﬁ%§éﬁ
Apoptosis == ;% F#r4] myelomonocytic progenitor 04 £ - [ B4 = 3 snMacrophage
B (7% 2 TNF-a d9ff 20> 27 i cnip i L35 3§47 # Cyq receptor eni®® » #1107y
ﬁ%?uﬁﬁﬁﬁﬁﬁ’iﬁgﬁ%g%ﬁgﬁgmié,gﬁpfﬁm£¢m@
WoF ML R R L 0 8 P B R ERT T Mg [18]-

I~y
AFTARMPM e MRGIRA [ gV R EEFT o A RBRER L 58

foo BERPERAY o BEELAND S Rop L SRR 5 R

FREEFRALFTL I LA RIc BT ek PFiedoldn s 28 2§

BME s LB HBREDRFINE S EBINE S Z GRS BB S FEY
FF A4 o L i K- Eastern Cooperative Oncology Group performance status
(ECOG-PS0-4 ~» > » AR R S W+ R AZL) 23R 1L - T HERG - AR
Ao RE A FARATIRIEL L dedeid - B AB A IFRE &
ATARN - RTRLHE (W FHFERLBE 2 ERBRARL 475
R 2 R ) BRI RN R A RS Eelis R o AT TR Y SPSS
12.0 e e 7o 47 o 2472 2 > g it o g A dp A~ Tia2
BEAND FHE PIEREAT o SE- HEES 29 8 382 B eph 20 12 ECOG
AEPRASGEIMP ARG ZRARLALS)E PHAGRIZRAERLEA
M)A e B ﬁ’“;n’“‘a‘iatu TIoE (Tt R FRE ULt T g gE L F
e - H AT mehd R o4 F o T £ dp ficendp B 1L R 2L ¥ Pearson
% Spearman correlation i {7 583+ 4 4703 & =0 3™ | T4 12 signed rank test
Z pared-ttest i (7 sezt A 47 ah (S o L P<005 At HEFLE -



AEEE LA 95 m f 0 THE 55 4 (BT.9%) 0 AR 40 4 (42.1%) - TioE
61.20 f& o Jpe fE50 2 R 52 4 (54. 8%) B« 5 (table 1)  fcd& P & @4k i i #.93
90 ~ (94. %) ¥ %7 vk f& (ECOG) - 4«5 26 4 (27.7%) = A 05 43 + (45. T%)°
= A 22 A (23.4%) 0w A 3 A (3.2%) c PR R HT 55 22. 2443, 82
kg/m’(table 2) o s ¢ #58 % chT 32k & 5 15.85¢10. 33 £ g/ml(table 3) - & ®
FHEPERIVHET Rt R { Ap M (p< 0.05)(figure 1) 1335 ECOG 4 dicde 7
ANGEMB R RETIRFRLE DA GRLIIPARLS 2o 8- H A H
A ez EE s E R A Fﬂp@%,ﬁ:gﬁ, ‘Eé:&‘f—% N FJ'\-%;; NN
*%KFI}Vpfi¥iﬂ(wd)%)(mMe4) EABATA Boh A P S
kR f/ﬂ?g”}frﬂ:}ﬁﬁi:m]’&g AR RS PV PR R R ﬁ%m/;gfiﬁj,ggy%{rn;}ﬁ&
S AR (p<0.05) > R AP R RLGE A ANERE LT R kal
¥ (table 5) (figure2) » 95 =y 4 ¢ § 31 =3 % = ==& R £ 51> 14 signed
rank test % paired-t test ig {7 st 37 0 B ;m% 7 ,rgpk,ﬁmﬁfﬁw s BRB A N
LAHREE TR ERFR e PREEA(p<0.05); PR T E482 S a7t
V'J":iffif)ﬁim@ii’ﬁ TRARS > M R ER S § 2 B k% (table 6) ©

24 2A

ﬁ/%ﬁﬁ e ARk £ & iR FlG P P IR A S El  ME R
FAW S ApRERR (R ERES) BE# L RBEACECE AT 4
BF sl F A9 )M o BR2IF ALY B RO ARR M Lip kiR
FAPM o e Bt AT R > PRF R PR L 0w Y T R kR
PR R R RGN > A AL W N RL SRR A 0 & ¢ R ik
RECHFELE B2 ZRAAPH -~ A58 R R3] o @ HFm ¥
W?ﬂ%ﬁﬂfwwwﬁ”w%f@GWHszﬁtﬁ’ﬁf”-%%kEA¢ﬂ$fﬁ
85 ERECFTREEIR TR ANPIETH KRG AP A Bt
@ﬂ%@émﬁﬁ%" B R AR TE 0 ML il e £ R
Fl& o - HE e

Lop

NN Sl

1. DeWys, gt al. Prognostic effect of weight loss prior to chemotherapy in cancer patients. Am. J.
Med. 69:491, 1980.

2. Josep M. Argiles, et a. The metabolic basis of cancer cachexia. Medcinal Research Reviews
Vol 17, No 5, 477-498, 1997.

3. Moley JF, et al. Body cell massin cancer bearing and anorexia patients. J parenter Enteral
Nutr 1987;11:219-22.

4. Fearon, K.C.H.: The mechanisms and treatment of weight loss in cancer. Proc. Nutr. Soc.
51:251, 1992.

5. Bozetti, F.,et a. Excessive caloric expenditureaas a cause of malnutrition in patients with
cancer. Surg. Gynecol. Obstet. 150: 229, 1980.

6. Zylicz, Z., et a. Metabolic response to enteral food indifferent phases of cancer cachexiain
rats. Oncology 47: 87, 1990.

7. Faconer, J. S, et a. Cytokines, the acute phase response, and resting energy expenditure in



cachectic patients with pancreatic cancer. Ann. Surg. 219:325, 1994.

8. Brennan, M.F.: Uncomplicated starvation versus cancer cachexia. Cancer Res. 37:2359, 1977.

9. Holroyde, C.P, et a. Altered glucose metabolism metastatic carcinoma. Cancer Res. 35:3710,
1975.

10. Vaassara, H., et a. Reduced plasmalipoprotein lipase activity in patients with
malignancy-associated weight loss. Horm. Metab. Res.18:698, 1986.

11. Dworzak, F., et a. Effect of cachexia due to cancer on whole body and skeletal muscle
protein turnover. Cancer 82:42, 1998

12. Fearon, K.C.H., et a. Albumin synthesis rates are not decreased in hypoa buminemic
cachectic cancer patients with ongoing acute phase protein response. Ann. Surg.227:249,
1998

13. Preston, T., et a. Fibrinogen synthesis is elevated in fasting cancer patients with an acute
phase response. J. Nutr. 128:1355, 1998

14. Falconer, J. S,, et a. Acute phase protein response and survival duration of patients with
pancreatic cancer. Cancer 75:2077, 1995

15. Castell, J.V., et al. Acute phase response of human hepatocytes: regulation of acute phase
protein synthesis by interleukine-6. Heppatology 12:1179, 1990

16. Heber D, et a. Pathophysiology of malnutrition in the adult cancer patient. Cancer
1986:58(8 suppl): 1867-73.15 Castell, J.V., et a. Acute phase response of human
hepatocytes: regulation of acute phase protein synthesis by interleukine-6. Heppatology
12:1179, 1990

17. Arita Y., et a. Paradoxical decrease of an adipose-specific protein, adiponectin, in obesity.
Biochemical research communications. 257(1): 79-83, 1999 Apr

18. Jamieson, Nigel B.; Brown, Duncan J.F.; Michael Wallace, A.; McMillan, Donald C.
Adiponectin and the systemic inflammatory response in weight-losing patients with
non-small cell lung cancer. Cytokine 27, 90-92, 2004

S L
1 g =2 1 (¥ p
TR - -ﬁP\;‘]’~'LI“L‘jEﬂ§En$1~m}}%& AN e A ?ﬁ’ir}%%r}ﬁa&
PP E2REMEg s DS £ FEARR Z TR MG

2. MBI 0 BIREE ﬁw%%ﬁmmwaﬁ%-
D7 frakip  WERFEORELIRZRET PR we i ¢ R (T
S R o

@i L REpEIRE  RIPeF R > 2UE R ERT D
ﬁ,nﬁ&i%Aaﬁ#,&pﬁ&&%Aﬁﬁ%ﬂ’%@A%{f*ﬁf°
G ﬁ%iizw@&’ﬂ%%éﬁkﬁ% Bﬂo?ﬂi;%f%?ﬁm
)]’;‘5&7]‘&1@%,? 33 > pm}}%’\i PHIX A A X g "‘«’Ek’%ﬁﬂ SRR 0 T BB B
ek R o PRV UEHEER OB RS S R E 0T bRk (B S E
EREERTOTLES T T AR A APk Bk X iTie-

WAy  EMFETLERRERE



SN IS

Tablel Descriptive Data

Variable N (%) MeantSD
Sex Male 55 (57.9)
Female 40 (42.1)
Age (year) 95 61.20£12.75
Survival 2 (<1 month) 5(5.9)
3 (1~2 months) 16 (18.8)
4 (2~3 months) 5(5.9)
5 (3~6 months) 13 (15.3)
6 (6~12 months) 30 (35.3)
7 (>12 months) 16 (18.8)
Primary Lung 6 (6.3)
cancer site Colorecta 7(74)
Liver 52 (54.8)
Breast 2(21)
Cervica/uterine 2(21)
Stomach 5(5.3)
ENT 1(1.0)
Pancreas 7(74)
Brain 1(1.0)
Esophagus 1(1.0)
Prostate 2(21)
Uncertain primary site 3(32)
Others 6 (6.3)
Main 1 (<3cm) 17 (19.1)
tumor size 2 (3-<6cm) 25 (28.1)
3 (5-<10cm) 26 (29.2)
4 (10-<15cm) 9 (10.1)
5 (15-<20cm) 10 (11.3)
6 (20-<25cm) 1(11)
7 (>=25cm) 1(1.1)
Metastasis No 41 (43.2)
Yes 54 (56.8)




Table2 Physical Examination

MeantSD
Variable N (%) or median (minimum-~
maximum)
Consciousness Alertness 90 (94.7)
L ethargy 4 (4.3)
Functional performance 1 26 (27.7)
(ECOG) 2 43 (45.7)
3 22 (234)
4 3(32)
Height (cm) 92 161.34+8.68
Body weight (kg) 9 57.86111.25
Body mass index (kg/m?) 91 22.24+3.82
Body fat percentage (%) 91 28.7517.50
Weight loss (kg) 85 4 (-10~15)

Weight loss percentage (%) -17-<0% 5(6.0)

0% 22 (26.2)
>0-5% 10 (11.9)
>5-10% 18 (21.4)
>10-15% 16 (19.0)
>15-33% 13 (155)




Table3 Laboratory Results

_ a b . (minimum~m

Variable n Mean £ SD Median _
aximum)

Liver Function
T-Bil (mg/dI) 86 237 + 412 090 (0.26~23.4)
GOT (U/L) 95 67.62 £ 54.27 47.00 (12~291)
GPT (U/L) 95 61.18 £ 100.28 37.00 (6~899)
PT (sec) 69 1454 + 519 13.50 (10.6~51.10)
INR 69 1.36 £ 1.25 1.10 (0.9~11)
Renal Function
BUN (mg/dl) 94 16.21 + 9.49 13.30 (5.8~49.1)
Cre (mg/dl) 95 092 + 0.34 0.80 (0.37~2.4)
Electrolyte
Na (mmol/l) 86 138.58 * 4.64 139.00 (126~153)
K (mmol/l) 86 4.30 £ 0.69 4.23 (3.2~7.8)
Ca (mmol/l) 75 353 + 11.17 224 (1.64~99)
Nutrition and Metabolism
Albumine (g/dl) 75 3.62 * 0.58 3.67 (1.65~4.6)
Blood sugar, AC (mg/dl) 94 112.50 + 58.37 100.50 (51~578)
TG (mg/dl) 55 116.05 + 85.82 86.00 (44~472)
T-CHO (mg/dl)® 56 181.84 * 46.68 177.50 (97~305)
Insulin( z U/mL) 57 17.60 £ 24.91 8.3 (0.8~142.0)
Steady state beta cell 45 94.61 * 66.84 76.3 (25.2~403.9)
function (%B )
Insulin sensitivity (%S) 45 89.54 £ 57.08 89.7 (17.4~230.6)
HOMA IR 45 1.83 £ 1.48 1.1 (0.4~5.7)
Hemogram
Hb (g/dl)® 95 11.58 £ 2.32 11.60 (5.6~17.2)
WBC (/uL) 95  6956.11 * 6256.97 6040.00 (1990~60800)
Band and Seg (%) 76 66.84 £ 15.25 68.90 (0~89.4)
Lym (%) 76 21.84 £ 10.39 21.35 (5.5~58.8)
Cytokine
Adiponectin (u g/ml) 95 15.85 = 10.33 13.50 (2.8~57.2)

& Some variables were not all based on all 95 patients due to missing values.

P Only T-CHO and Hb were approximately normal distribution based on the observed data,
meantSD can be ignored for other variables.



Table4  Correlative Factors of Functional Performance ®
ECOG1 ECOG>2 5
Variable (n=26) (n=68) x" pvaue
n MeantSD n MeantSD

Sex 26 Nmae=18 68 Npae—36 2.04 0.153
Age(year) 26 58.35t13.04 68 62.47112.55 -1.41 0.162
Body massindex (kg/m?) 26 23.38t4.10 64 21.84%3.64 175 0.084
Survival ° 24 617092 60 4.68t159 534 <0.001
Weight loss (kg) ° 24 0.80£207 60 5761521 -6.23 <0.001
Weight loss percentage (%) ° 24 1.3143.19 59 9.20+8.37 -6.22 <0.001
Body fat percentage (%) 26 28.60t7.21 64 28.99+7.58 -0.23 0.822
Tumor Size (<3,3-5,5-10,>10cm) 26 62 530 0.151

<3cm 7 9

3-<5cm 10 15

5-<10cm 21

>=10cm 4 17
Metastasis 26 Nyes=5 68 Nyes—48 20.17 <0.001
T-Bil (mg/dl)® 26 1.14+0.88 59 2.94t4.85 -2.74 0.008
GPT (U/L)" 26 93.96+171.11 68 49.21t50.98 131 0.201
PT (sec)® 25 13504224 43 15204629 -1.60 0.115
BUN (mg/dl)°® 26 12.62t431 67 17.72+10.56 -3.31 0.001
Na (mmol/l) 25 140.49t4.22 60 137.79+4.65 250 0.014
K (mmol/l) 25 4.09t0.72 60 4.38t0.67 -1.82 0.073
Ca(mmol/l)® 22 6.63120.63 52 2.25t0.24 1.00 0.331
WBC (/uL)" 26 5539.2t3024.3 68 7517.1t7098.6 -1.89 0.062
Lym (%) 23 24.48+10.16 52 20.6:10.45 1.49 0.139
Insulin® 22 244413353 34 13.61116.82 1.40 0.171
%B 19 106.49t79.8 26 85.92+55.53 1.02 0.314
%S 19 77.54155.15 26 98.31t57.92 -1.21 0.232
HOMA IR 19 2.06X149 26 1.67t1.47 o087 0.389
Albumin (g/dl)® 25 3.83t0.39 49 3.50t0.63 277 0.007
TG (mg/dl)® 21 92.29+48.27 33 132.70+101.18 -1.97 0.054
Hb (g/dl) 26 12.65r2.07 68 11.14+229 293 0.004
Adiponectin (x g/ml) 26 15.20t8.58 68 16.14+11.04 -0.39 0.697

a

b

One missing value of ECOG..
Statistically significantly unequal variance between groups of ECOG1 and ECOG>2, sot and

p value were adjusted by the Satterthwaite methods.



Table5 Relationship between Adiponectin and Body Mass Index 2
) Adiponectin BMI Pearson Spearman
Variable n . pvaue . pvaue
MeantSD MeantSD correlation correlation
ECOG1 26 15.20+8.57 23.38t4.10 -0470 0.015 -0.467 0.016

ECOG>2 64 16.03f11.15 21.84£3.64 -0.091 0476 -0.175 0.166

& Four missing values of BMI in the group of ECOG > 2 (including three in B group and one in C group), and one
missing value of ECOG in A group.

Table 6 Differeneces between repeated measurements
(A) By using the signed rank tests

Variable n Median p
(min.-max.)

Survival-1-- Survival-2 23 1(0~3) 0.0001

Consciousness-1-- Consciousness-2 31 0(-4~0) 0.0156

ECOG-1-- ECOG-2 31 0(-2~0) 0.0156

Cre-1-- Cre-2 28 -0.1 0.0169
(-3.0~0.2)

(B) By using the paired-t test

Variable n Mean(SD) t Pvalue
BMI-1-- BMI-2 14 0.0429 0.21 0.8355
(0.7586)
Body fat percentage-1-- Body fat percentage-2 14  0.0515 0.21 0.8355
(0.9103)
Adiponectin-1 -- Adiponectin-2 31  -2.8580 -1.89 0.0684
(8.4164)
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Figure 1 Correlation between plasma adiponectin levels and BMI in all patients
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Figure 2 Correlation between plasma adiponectin levels and BMI in two groups



