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Abstract Objective: To observe the effects of weight reduction on adiponectin and cardiovascular risk factors in
obese and overweight persons by exercise and energy intake controlling.Method:An organized, closed program with
exercise and energy intake controlling for 6 weeks was taken in 198 obese subjects for weight reduction. 44 obese
subjects that lost more body weight were mensurated fasting serum adiponectin and insulin by enzyme-linked im-
munosorbent assay before and after the program. At the same time, serum lipid, glucose and anthropometric param-
eters related with obesity were examined for all subjects.Result:After 6 weeks weight reduction, the serum
adiponectin was increased significantly. The difference of body mass index and high density lipoprotein cholesterol
before and after weight reduction were important factors that affected the change of adiponectin before and after
weight reduction. The weight, body mass index, waist circumference, hip circumference, waist hip ratio, fat mass
and body fat percentage, rest heart rate, rest blood pressure, total cholesterol, triglyceride, low density lipoprotein
cholesterol, insulin in blood and the insulin resistance index of the subjects were decreased significantly (P<0.001).
Conclusion:The serum adiponectin level can be efficiently increased and the cardiovascular risk factors accompa-
nied with obese and overweight people can be attenuated by exercise and diet controlling—induced weight reduction.
Author’s address Institute of Sports Medicine, 3rd Hospital, Peking University, Beijing, 100083

Key words adiponectin, weight reduction, obesity, cardiovascular risk factor

B 2 (adiponectin ) 78 8% FR hy 28KD #E e 45 &
M (gelatin-binding protein-28,GBP28) Acrp30 .,
apM1 X adipoQ, J2 7 4 BLAY r I 5 20 i 530k 1) — b
RS R 2 1 5T IR 3% R AT i e ) AR R A
WEZEFINR B A A M T, AT RETE 2 1E & JBR & 3R 1L AE
PR B AP, W S BOO M4 B 1 2 1 I8 T
R AR E VR BRI A R s 2 o S
I3 B E T, A 2 BOE PR B B SR ARHT O
LB Y S A2 A G HOK S 32 38t PR E 45 22 Al A
EISEA i ay i g IR Rl VPSS & i - S I
JHEF8 5 MR 07 4 3G 22 BRIE BRI R N 2 I £ AR

MBI FE R A 7 A i A8 3 R 0B 3R S i o b sl /1
SEEH AT IR K B ME——> i 17 40 0 Y
TEHE SRRy A PR IR A B SR T, AT SC Trsl R
J5 Nk 3R A8 A S H A AL S A AT AR DGR AR | 0
B B DRI AR SR AR 095G R BF S i 4>, H Al

e 25 = PR Bt iE 3 R £ WE ST, Ak st 100083
TG R E HG

AU IR Ak £ rpors

TR XM (et R = R s s R0, b,
100083)

A AL L, WL, FRE

Wk H 41:2005-07-12

N S



P R BE AR 2006 4F L5 21 55 2 W1 Chinese Journadl of Rehabilitation Medicine, Feb. 2006, Vol. 21, No.2 133

AIRTSE EEoR ARG R I HA, H R 205024
XEAR I ZR 5 W PR BB B R ARBTAY E & BEXHAE SR
JEL PR BN JE 5 TR R 35 ) 5 2R B S AR A i L&
RABAFTEAL, NEPE R 3 5 A 5 32 s s 5 3
TRE A ) 0 2 A I () N R AR DU 2 T
DA W R IR 2R 7K O LA HC Al AR S A8 bn A 31 2k 3%
b B — S L,

1 ®WH5H%
1.1 x4

ﬁxiﬁ?g‘%&(body mass index, BMI) =28kg/m’ Y
JEJHEE 181 A 28kg/m?>BMI =24kg/m? 1Y 8 H 3
17 N, 3198 A H B PE 84 A otk 114 A 4FE 1
22.47+5.43 % | PRI ThUIAF B AR 1Y) 44 4430
A7 B I 28 Fn e S R, Hh B 32 A, &
PR 12 N 4EIRE 21.1424.52 %,
1.2 ik

WFFEXF 5 A IR SR 6 Ja i 35t P 48 OB 08
A, —H =4 B GRAERS A ¥ 5 —
BLIIN
121 DREFEE] XA ST IR A | e
At B R AT 1600kCal (6.69M]) , 2 M A
it 1300kCal (5.02M)) , 7E4% il e & 1 5 A TRl B 13 3
PRUESE AR T 482 23RN0 0 20 2 HLAAR I
AT E
1.2.2 &3,
1221 B3, FENFRE ) B EiEsh fiE
B4 O N5 R I AT Rz Bl
25—30min , i ZhFHR A R 45 R pr o B Ik, Lidiz
SR,
1.2.2.2 B3R E . A H.ORESZ 3 E | K
Karvonen 23 ITHE HAROD R | K1z o) 5k 3 458 i 78 i
Kz 8021 50%—70% , J .

L = AR T K 0 TR 0 ) X500 — 0%+ % 0 R
12 B 5 B R UG P 1 1) DR DU | 30 3 K ) T R
1.2.2.3 iz [a] SO ISR B RS0 4h 1Y
g, I R4 2h, B 6 IR,

1.3 MEfEts
131 =M s AR e R M e 5y 2 . SR g K A
PEVE XTI AR TR 210 44 44 528058 T AT S 47
g . BeEE ) &k FH 26 [ Phoenix Pharmaceu-
ticals Inc 7 h, JBE & 2 ok 32 1 DSL 2wl &
il A5 ASCff FH 95 [ BIO-RAD 72 7]l MODELS550, VAR
BT H & BIO-RAD A ®] MODEL1575,

FE 4 HOMA (Homeostasis model assessment ) 15

Y25 W A = 5 TR B 2 P HE 2L (Homeostasis
model assessment insulin resistance, HOMA-IR) .

HOMA-TR=78 I8 1L (mmol/L)x % 5} & 2 (wU/ml)/22.5
1.3.2  MRE (RHeR B (BMD) ME R L R L
(waist—to—hip ratio, WHR) MR R, ik
FEAR T OIE 5 00 5 W] e R o RS #EA 7O
EIRE A il 0%,
1.3.3 I3 K A . 8 IH [ B (total  cholesterol , T—-
CHO) . H it =K (triglyceride , TG ) . = % J& JIf 2% 1 IH
[t % (high density lipoprotein cholesterol,HDL-C) |
ik % & B8 25 B I8 [4 B¥ (low density lipoprotein
cholesterol , LDL—-C) . %5 I Il B¥ (glucose,Glu) . 4T
IRl JES T 000
1.4 Gt

it #abBR F SPSS10.0 et A AT, XF
I E S Y BEREAT LA, e M HOK P 22 5% 0 T
OB, LA B bn o 22 EAT Gt R 4 S SR
B SR R O XS ¢ K96 R AT LU A& S8
B SR SR T TC X6 B RS 36 BT A 1) 8 TG 96 34 R
FHRUMAG S5, R H] 22 038 A5 015 73 17 7% %€ i Bk 3= ik
A 092 A6 S A BMI R AR T A
DR W IR EF 5K R (Il T-CHO TG \LDL-C.,
HDL-C =3 J2 W |25 J i /e & 3% ' HOMA-IR 122
HKEH,

2 HR
2.0 323X G AR FE S I A S bR AR R

44 % Z R 0 E 5 L BE B &R 7 1 R K
30.67%, %5 MR & R T BIREAIL 58.01% , HOMA HK
PLAREEIN T 60.81%, 2RZIH R E AR S
TOE L MR L L AR e A A AR DR S
B 2 K (P<0.001 ), Horp M EE P 243 /b 7.78kg, I
BT 7.95% ARBAEECTBE T 8.00% , I [ - 1 9 21>
12.93cm, & FHF#98 > 9.32em, KIS H 47 L i
43.67% 18 N 39.27% , D L % 34 5 4y b b
13.63 W, V¥ B0 4R TR B & 5k R 4y ) g b
8.91mmHg 1 5.98mmHg,, 7£ ¥k & J5 | 1M i+ T-CHO .
TG #1 LDL-C W & W fik ,HDL-C W] & J+ /5 (P<
0.001),
2.2 JAREE TS IR R E ) 22 (8 5 A S A 25 1 Y
AH

PL 44 2520 W AT AR BMI R 4 g
o 0% R R EF IR Il T-CHO TG \LDL-C .
HDL-C %5 i b5 | 25 18 1l & 2 HOMA-IR 19 22
B2 FASRE, DA A i A 56 2 K 7 19 22 18 R



134 o E A BE AR AR AR 2006 4F 5 21 L5 2 W)

Chinese Journal of Rehabilitation Medicine, Feb. 2006, Vol. 21, No.2

ARt AT Z UL RN, RIS 75 (back-
wards) 0f A8 B BEAT 0 06, AR 208 TS BMI K&
HDL-C FY 22 {5 A 7 Wi Ik 0 i i L i 26k 2% 7K 1)

ZHMEERE,
F1 MEZRECRABRENEMERERESZNTHL
i H U T i S P{E
HEIEH (g/ml)  6.13(1.60—20.02) 8.01(1.77—18.58) <0.001
M5 % (WU/ml)  20.03(4.49—99.45) 8.41(2.02—31.70) <0.001
25 I 1L (mmol/L) 5.01+0.81 4.85+0.50 >0.05
HOMA-IR 4.67(0.93—26.72) 1.83(0.36—7.09) <0.001

F2 198 BZEMKAEERNESENEIE IR

— g m AT
i H Vel = i I S Pl
WE (kg) 97.90+20.18 90.12+19.11 <0.001
PR HL (kg/m?) 34.63+5.33 31.86+5.02 <0.001
JE il (em) 106.87+15.14 93.94+14.19  <0.001
B (em) 115.89+11.00 106.57+11.29  <0.001
I [ L 0.920+0.069 0.879+0.069  <0.001
T RR 2 H (kg) 43.18+14.04 35.80+12.77 <0.001
TRBRE 43 L (%) 43.67+8.53 39.27+8.98 <0.001
#E0F (beat/min) - 75.51£12.61 62.88+11.33 <0.001
W45 (mmHg) 124.27+13.98 11536=11.55  <0.001
& 5K 1 (mmHg) 80.19+9.90 74.21+7.25 <0.001
S I B (mmol /1) 4.57+0.92 4.34+0.83 <0.001
M =B (mmol/L)  1.30(0.39-8.33)  1.17(0.44-4.4)  <0.001
REICIRE AR (606 1.22+0.30 0.001
(mmol/L)
RERIREIER 5 g9 03 2.55+0.75 <0.001
(mmol/L)
23 I 108 (mmol /L) 4.82+0.79 4.94+0.54 <0.05
F3 NWREGENERZKTETNEEAIETEN
SHE&MMARLLER
PR 25 MG HAZRE MR REARHRE PHE
PREEZE 22 BMI %Md -0.809 -0.318 0.019
HDL-C 21 4913 0.419 0.003
3 iTig

HE Jie S 3 ) R B % e v ) SR AP R B i v &2
() — P | e [l 5 At 22 Bl B AR G | 32 8 Bk
A RN AT 0 TR IR T A AT B

JI Bk 2% 2 BT 2 IV oy 4t L 2 %) g s 4
R, 56 HE 15 5 18 e B I Jrk A OG0 A G | ik
IR YT AR A AR E A E G T
ARSI, ASHIFSE R ™ Ak 1) 5 P A B A 7 4
Tz SR AR T 0 IR R AR e R ) R
BCE A AR AL O LA e 6 DR 25 A 2 A S At I e A
KARBRIEAT M
3.0 VR IR X IE R R I ER (145 )

B SIMIF 5% 3 7 I £ 35 i 2 i B 38 e B IS 1
W, BIGHEZ K5 (R Hedg $fioml 5ee ) S5k 05 A
oy MR TR L 2 R FOKOF SR R 2h i b

KPR, SRS FEBUEMIEMEE ¥ 516,
LDL . VLDL . T-CHO/HDL SBP .DBP £ ffi fH 3¢ &
AL SRR T R R GRS

A LB 5Y ol R BE KB MG s B )E
PRFE BT B0 [ B iR 16 2K A BT T i 10 AR
TR 6 J8 ™A% iz Sl N oh £ 4 il 9 8 A Jh 3 4k
JE AT T E BEBE R K I E |l et o b, 45
RWIR 44 ZNEREFE T 6 FWE, KT TR
13.50+1.00kg, ¥k & J5 1l 7 A5 Bk % K F 7 542 &
1.88+0.60mg/ml , £7 i & PE 25 7 (P<0.001) , X 57k
SCHR AR R AT AT D4 5 BR R R K o 45 R —
., AHE S A D E T SCERBE R R T R B A —
Fi 5 g 6 /K SF0-11 SR] e 5 H D R Y R RN
N PRGN — A 5, — IR X & 24 i),
IR T 6.9k, Ty — T 5T 1) A2 1R G2 ) 3
Ry A

B, FAT AT T LI E RS R R BMI
FEl MBE & i 0% IE R &P KR i T-CHO TG |
LDL-C HDL-C =5 I8 Ifi b | 25 1 i Bk 55 & . HOMA -
IR X EEFE bR Y 2506 0 [ A8 & | LAY EE A e I IR 5k &R
I 220 R AR 1 2 oo et R 20 B, R 1)
S XA AT O | B 240 FE AT S BMI M HDL-C
F14) 2 (L 8y 5 i) ok 2 17 s I Al B 37K 1 22 (Y
BHE,

FEVR R J5 | IR IDE R4 = 1 R B  JHAt BE R R o0 1
B BE PR AH DGR ARt & AR T B I kR | 4 T A
Frrp, BMI & HDL-C #9284k S5 Bk &R A8 k¢
RIAEY], X PR RIS 58 5 5 00 AR B 0
MRE ARG, A 20 98 EE T B ml DA & A R AR 1
I AR IR 2R AT RS R HOs D 2 | BR IR Z K3
A S PR R B AR I ) R I X AR A I Y B
i) S AT B bk sk FERE AL B /R T, DB VA T AT A4S I
JHEE R I A SRR L AT R 1 IR K 3K
FH AL S HDL-C Y722 £k 1 WY b TEAH OGPt S 4
T AR

HETA RN E LS5 TR R
B 50 R AP AR R B A O SR AR g R
BRI R PR Ay Rl e 5 2K 7 S B ) R A8t
AP I R, (AR R IR B S AR R R
FRBEWA R AH DG, X — 7 Al g2 i T AR
AR 53— 5 T AT g R A Y
XA, EARHIE I HAF 76 N 6 R B 1
By RIPUIRAS, FR B AR R A R B ]
L TR B R RO B AN G A R AR R
JE IR 2 A8 Ak SR WA U 1) 52 o i A7 2 — 2D RO,



P R BE AR 2006 4F L5 21 55 2 W1 Chinese Journadl of Rehabilitation Medicine, Feb. 2006, Vol. 21, No.2 135

AIINRFEA & [ s 00 56 1 A0 58 % G i AR it 4
br.

wEh ke S, REERE, IRERE KR
w, BRIBCE A AR Ik 238 3 A 45 S S A T L 1 45
O S ) 1R R 25 5 A S R R i BRI Y, G
DA IR DR R A DG 3 AT A 5 R S R I 3R
A5 Ak 5 BMI 9 22 £k i B A 5G| 156 B 1 228 £k %t g
R ZKOF 152 B R X 5 ) & #R Y SCRRA 70 TR
A SCHR iz 3 6 A H I iR R %A AR 1R iR
BR KO IR AN B A A | XS IR 6 28 11 A8 fb o T
RE SRR AR LI 45 51 | T 518 sh %A H #5080 fig
B 2R 0 4 v 2 75 AU PR R IR R RIS, T Bl
A o (1 SRR R | T iE— 2B 98 LUBHIE
3.2 i 8h KRB e R e o O 1A e R
5 2 114 5 1

ARHFFE 2R TE 6 JE 5t 1A A B 29 iz ) ik
L T R R PR R R R
TR PRBE B 43 b AR DA A D TS &
AT AR R BT A AR (UL 2) BT Z iR E Y
& & i s R

IR, 2 1.0 A AR PR WAs 2] T A 2L
S, EEE, ZiE Mg T-CHO TG 1
LDL-C W] % Bk HDL-C WA it i, A sk iy ¥
TR | AT LR AR 4 I K S | AT ORI
IR H B9 HOMA-IR SR PF Bl 5 KBRS, 45
WIR 44 23238038 MRS RS R ISP B v
PUG YW R R Ui ITAE sk g4 il (6 0 ek 2 1A
TR, AT DA RO B AR T A e 4 R R KO 1
TN IR 5 25 AR | BRI A e AT T BA T, T
o503 v T 5 3R LA | Ul 4 R 5 3R KT, 33X 1 2 T
HEZ7 2 RUME PRI K AR 1Y) 5

BEAR AR FE | 323803 80 R B i R A I
0 W AL, 2 5 AR B3 (P<0.001), #iE
O 2R I A A AR U8 23 0 LA 2R 8 D R 1 Bl
X S SR A O LA A RO | [T T
figth 5 323 VR FE I A% DA R O I AS B PH R AT G

e L R R I A PR 2 Al O il A
fa ks &R, AR 2 M0 2o/ 1 4R 50 R R kR
ARG, (ER AT h— 2 ARG B A T SR
(300 %%, T 3 o 36T R K A 9 ) S b e
H AT R A2 S 2k A v 1, T LT R T
By BCAE 2 5 1 | e i ILRE AR DR B R A )
e/ DN 1| =S e o S B /A ) | Dl EN RN T
KA,

M2 S S GRG0 Tk bR

JE ot R A ] A A0 e FE I AR R 3 el
O LA RGP G

£ % 3Tk

[1] Philip K, Gregorio D,Lu T,et al. Adiponectin expression from
human adipose tissue: relation to obesity, insulin resistance and
tumour necrosis—a expression[J]. Diabetes, 2003, 52: 1779.

[2] 3046 B Bifh  AE. A AL R 2R X T Bl Ak
FATH[I). hEE g A, 2004,23(2) ¢ 116.

[3] Hotta K, Funahashi T, Arita Y, et al. Plasma concentrations of
a novel, adipose—specific protein, adiponectin, in type 2 dia-
betic patients [J]. Arterioscler Thromb Vase Biol, 2000, 20:
1595.

[4]  Ouchi N, Kihara S, Arita Y, et al. Novel modulator of en-
dothelial adhesion molecules: adipocyte—derived plasma protein
adioponectin[J]. Circulation, 1999, 100: 2473.

[5] Weyer C, Funahashi T, Tanaka S, et al. Hypoadiponectinemia
in obesity and type 2 diabetes: close association with insulin
resistance and hyperinsulinemia [J]. J Clin Endocrinol Metab,
2001, 86: 1930.

[6] Fida B, Rola S, Neslihan G, et al. Adiponectin in youth rela-
tionship to visceral adiposity, insulin sensitivity, and B —cell
function [J]. Diabetes Care, 2004, 27: 547.

[7] Yatagai T, Nagasaka S, Taniguchi A, et al. Hypoadiponectine-
mia is associated with visceral fat accumulation and insulin re-
sistance in Japanese men with type 2 diabetes mellitus [J].
Metabolism, 2003, 52: 1274.

[8] Weiss R, Dufour S, Groszmann A, et al. Low adiponectin lev-
els in adolescent obesity: a marker of increased intramyocellular
lipid accumulation[J]. J Clin Endocrinol Metab, 2003, 88: 2014.

[9] Raitakari M, Ilvonen T, Ahotupa M, et al. Weight reduction
with very —low —caloric diet and endothelial function in over-
weight adults: role of plasma glucose [J]. Arteriosclerosis,
Thrombosis, and Vascular Biology, 2004, 24: 124.

[10] Esposito K, Pontillo A, Di-Palo C, et al. Effect of weight loss
and lifestyle changes on vascular inflammatory markers in
obese women: a randomized trial [J]. JAMA, 2003, 289: 1799.

[11]  Monzillo L, Hamdy O, Horton E, et al. Effect of lifestyle
modification on adipokine levels in obese subjects with insulin
resistance [J]. Obes—Res, 2003, 11: 1048.

[12] Matsuzawa Y, Funahashi T, Nakamura T. Molecular mecha-
nism of metabolic syndrome X: contribution of adipocytokines
adipocyte—derived bioactive substances [J]. Annals of the New
York Academy of Sciences, 1999, 892: 146.

[13] Hotta K, Funahashi T, Bodkin NL, et al. Circulating concen-
trations of the adipocyte protein adiponectin are decreased in
parallel with reduced insulin sensitivity during the progression
to type 2 diabetes in rhesus monkeys []J]. Diabetes, 2001, 50:
1126.

[14]  Yang WS, Lee WJ, Funahashi T, et al. Weight reduction in-
creases plasma levels of an adipose—derivel anti—inflammatory
protein, adiponectin [J]. J Clin Endocrinol Metab, 2001, 86:
3815.

[15] Hulver MW, Zheng D, Tanner CJ, et al. Adiponectin is not
altered with exercise training despite enhanced insulin action

[J].-Am J Physiol Endocrinol Metab, 2002, 283: E86.



