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Abstract

AIM: To investigate the correlation of serum
leptin, adiponectin and resistin with glucose-
lipid metabolism and blood pressure regulation
in patients with metabolic syndrome.

METHODS: One hundred patients with meta-
bolic syndrome were selected, and 60 healthy
subjects were used as normal controls. The gen-
eral indicators were observed, homeostasis mod-
el assessment of insulin resistance (HOMA-IR)
was calculated, and serum leptin, resistin, adi-
ponectin and other indicators were measured.

RESULTS: The levels of serum leptin and re-
sistin in patients with metabolic syndrome
were significantly higher than those in normal
controls, while serum adiponectin level was
significantly lower in patients with metabolic
syndrome. Serum leptin and resistin had signifi-
cant positive correlations with body mass index
(BMI), blood pressure (SBP and DBP), fasting
blood glucose (FBG), fasting insulin (FINS), tri-
glyceride (TG) and HOMA-IR, and showed sig-
nificant negative correlations with high-density
lipoprotein cholesterol (HDL-C). Serum adipo-
nectin had a significant positive correlation with
HDL-C, and showed significant negative corre-
lations with BMI, SBP, DBP, FBG, FINS, TG and
HOMA-IR.

CONCLUSION: The changes in serum levels of
leptin, resistin and adiponectin may promote the
development of insulin resistance, give rise to
disorders of glucose-lipid metabolism and blood
pressure regulation. These serum fat factors may
have important effects on the development of
metabolic syndrome.
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baxicl n  BMIkg/m? fE&@(cm)  SBPmmHg)  DBP(mmHg)
MS 100 28.60+ 0.90° 97.04+ 2.48% 156.00+ 8.00° 95.00+ 5.00°

60 2255+ 0.82 75.63+ 3.17 120.00+ 5.00 80.00+ 2.00

%P<0.05 vs . MS: : BMI:

; SBP:

; DBP:

xR 2 BEHELEE (mean = SD, mmol/L)

x| n TC TG HDL-C LDL-C
MS 100 5.95+ 0.51°  2.41+ 0.30° 0.89+ 0.23* 3.64+ 0.64°
60 4.31+ 0.08 1.34+ 0.06 1.69+ 0.06 2.50+ 0.07
%P<0.05 vs . MS: cTG: :TC: :HDL-C:
; LDL-C:

& 3 $ERBIEEE (mean + SD)

paxi:] n  ZEMAEmMmmol/l)  FERSE(IU /mL) HOMA-IR
MS 100 7.25+ 1.93° 13.67+ 6.80° 4.34+ 1.95°
60 4.39+ 0.16 9.52+ 2.05 1.86+ 0.42

°P<0.05 vs . MS: ; HOMA-IR:
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S . HEBRARIE: ()RR TE185 LI R E708 LA
by ) UR B FL I 2 (3) T BUHE SR AN U
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BMI)(kg/m?®). Jli2 5 % ik i, 00 &2 2 10 B (Fast-
ing blood-glucose, FBG). 7= /% & % (fasting in-
sulin, FINS)LA X TG+ /i lH [& F%(total cholesterol,
TC). HDL-C. 1% & 58 EHE B (low den-
sity lipoprotein cholesterol, LDL-C). 115 HOMA-
IR = (FBG XFINS)/22.5.

1.2.2 o oH 7 R K I 23 5 1 a3
WA T-20 CIRAE, Frbn AW TE R, I
JIE 107 DR A7 00 . I L P AR BT 3R AT
R FOELISAVENZE ; L7 APNR U % s
(radioimmunoassay, RIA)VZ I %E .
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4 [E (systolic blood pressure, SBP). #F ik [E(dia-
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(P<0.05), ZRA G55 L MSAHDL-C/KF
B E T IE % X IR (P<0.05), ZRA SR
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TR MIEAPNIAKT B KT IR 0 f 2,
ZEA G R X (P<0.05)(K4).

2.3 Pear-
sonkl % M E/RLP5BMI. SBP. DBP.
FBG. FINS. TG. HOMA-IR & & 3 [EAH &
(P<0.05), 5HDL-C£ 3 54 56 (P<0.05); K
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payi| n EER(ng/L) A EIng/mL) AsBxE (ng/ml)

MS 100 9.89+ 2.42° 9.00+ 2.15° 5.02+ 1.30° MS
60 4.76x 1.02 5.70+ 1.33 7.19+ 1.76

MS

°P<0.05 vs . MS:

MS
TWNEK BBEXXR HOMA-R  BMI FBG  FINS TG HDL-C SBP DBP
-0.11 -0.10 0.38 037 031 033 034 -0.15 042 0.35
= 0.09 0.31 0.31 0.32 0.35 0.32 -0.28 0.28 0.23
- -0.42 -0.31 -0.34 0.15 -041 0.33 -0.13 -0.26
HOMA-IR - -0.19 0.27 0.87 0.18 -0.30 0.14 0.09
BMI - 0.11 0.14 0.85 -0.02 0.75 0.80
FBG - 0.13 -0.10 -0.01 0.10 0.02
FINS - 0.29 -0.02 0.09 0.08
TG - -0.01 0.60 0.57
HDL-C - -0.02 -0.05
SBP - 0.78

FBG: ; FINS: ;TG ; TC: ; HDL-C: ; LDL-C:
; BMI: ; SBP: ; DBP:

HOMA-IR £ i 3 1E#H25(P<0.05), 5HDL-C2
2 U2 (P<0.05); APNSHDL-C 5 &2 IEAH
XK(P<0.05), 5BMI. SBP. DBP. FBG. TG.
HOMA-IR & & 2 7 #H 55 (P<0.05). 45
HOMA-IRA KK =47 2 tiZ F Logisticl]
VA3 #r, 3FF AR T AT L FINS. BMI#E A 7 72,
W R = 0.62(3K5).
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FEN27%M. RIE 355 DLl NBEM S B 2%
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Tk G 57 R T T AR A A T A B O 2 R
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FTAMPKAE 5 1% S8 2 38 I e 5% 25 0 sk,
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JHF i g 14) 2 2 TR PAY e 0 2 R 190 7 2 T A AEK 1T
HE7KF, S80I 5 AU, AR 7T R MS
Y M5 APNIKSF LG IR 5 % IR ZH B B R AIG, B S
BMI. FBP. FINS. TG. HOMA-IR £ & % f1
FHIK(P<0.05), i B AT BE A2 Bk A PNAS 2 BAK
R IE 5 BV T D RE A Sl APNE S I Hs i L
il ] PRz 4 B R B4 1 AR R R L A ST
JUL R 28 B A E # 2 A PN a2 A8 75 HL 3 1) 3
REVR 58, MRS AT &, FHOCERE I — P I8 T
APN5 il B AH G O8 R (235 AH K, £<0.05). 18
T AW FE S APNAH ICHL I 1) B iR, R A PN
FEFE{EMS T .

HRPUE R —Fh el IR 0 WA ) & 2 2 e
AR 7 B L, 2B 2R 254 1) i
W, BRTRSRE SR SRR RZEK

WCJD | www.wjgnet.com

WM 2ot e P BRIt R T RRE T £
PRI AR AR R IR IR & =i, RB e SRS &R
BT, R ERES R, A48 138 0 AT HE P 2= 70 s
%, KRR SE 00 w5 R B AR /KT 2 AR
BB, 3 EORE N 552 R = R R UE, 5
i 4 B R R, (EBMI. FBP. FINS.
TG. HOMA-IREUHE L7+, $#pi it (e ik iy
B ZmRNAZIEPY ol i 5 56 B R 1 9
S LA A R AN MR T e, A LR B ) 5 O, A
HE I T TR, HEPTER T I ) R A
FFAPNIIZ 5, APNE WP 2= M7 fa
P, APNFRAR, Bl 5 RPN E, HPT R4
W%, Ik BT AREE T TR 5 APNIAH
KT G5 E X, Hiki R 5SBP. DBPE
i # IEM 2R, P<0.05(%5). £ T1K/KFAPN, &
AP E S R F 6 i R AR URT I )
S, HIEBE AT O MS R AR R B I — S BB Y
M) K] -

B2, LP. #KPLRAAPNME LA [H AL
fil. BBESEMSEE IR, 520 RE R i
JEFITRTS, MMSK A K e BA H B AEH.
B 55 AH AL 78 RN, EFXTM SR iR &6
SRR T 5], G4 APNKF, BEIGELP
IMFE S HPT R KT, TR AM S K A4E K e
A BELE.

4 SEXER

1 . 2
(2010 ). 2012; 20: S1-S37

2 Alberti KG, Zimmet PZ. Should we dump the meta-
bolic syndrome? No. BM] 2008; 336: 641 [PMID:
18356232 DOI: 10.1136/bm;j.39484.636586.94]

3 Nesto RW. The relation of insulin resistance syn-
dromes to risk of cardiovascular disease. Rev Cardio-
vasc Med 2003; 4 Suppl 6: S11-518 [PMID: 14668699]

4 Cameron AJ, Shaw JE, Zimmet PZ. The metabolic
syndrome: prevalence in worldwide populations.
Endocrinol Metab Clin North Am 2004; 33: 351-375,
table of contents [PMID: 15158523]

11 35-64
2007; 28: 83-87

35-59
2009; 30: 596-600
7 Gupta A, Gupta V. Metabolic syndrome: what are
the risks for humans? Biosci Trends 2010; 4: 204-212
[PMID: 21068471]
5
2013; 40: 460-462, 469

2014-07-28 | Volume 22 | Issue 21 |



3029

10

11

12

13

14

15

16

17

18

19

20

21

Jaishideng®

2011; 26: 23-26
Wang P, Mariman E, Renes ], Keijer J. The secretory
function of adipocytes in the physiology of white
adipose tissue. | Cell Physiol 2008; 216: 3-13 [PMID:
18264975 DOI: 10.1002/jcp.21386]
Steppan CM, Bailey ST, Bhat S, Brown EJ, Banerjee
RR, Wright CM, Patel HR, Ahima RS, Lazar MA. The
hormone resistin links obesity to diabetes. Nature
2001; 409: 307-312 [PMID: 11201732]

. 2010; 18: 122-124
Procaccini C, De Rosa V, Galgani M, Carbone F, La
Rocca C, Formisano L, Matarese G. Role of adipo-
kines signaling in the modulation of T cells function.
Front Immunol 2013; 4: 332 [PMID: 24151494]
Matarese G, La Cava A, Sanna V, Lord GM, Lechler
RI, Fontana S, Zappacosta S. Balancing susceptibil-
ity to infection and autoimmunity: a role for leptin?
Trends Immunol 2002; 23: 182-187 [PMID: 11923112]
Kieffer TJ, Habener JF. The adipoinsular axis: effects
of leptin on pancreatic beta-cells. Am | Physiol Endo-
crinol Metab 2000; 278: E1-E14 [PMID: 10644531]
Seufert J. Leptin effects on pancreatic beta-cell gene
expression and function. Diabetes 2004; 53 Suppl 1:
S152-5158 [PMID: 14749281]

2008; 16: 275-278

Cook JR, Semple RK. Hypoadiponectinemia--cause
or consequence of human "insulin resistance"? |
Clin Endocrinol Metab 2010; 95: 1544-1554 [PMID:
20164291 DOI: 10.1210/jc.2009-2286]

Brooks NL, Moore KS, Clark RD, Perfetti MT, Trent
CM, Combs TP. Do low levels of circulating adipo-
nectin represent a biomarker or just another risk fac-
tor for the metabolic syndrome? Diabetes Obes Metab
2007; 9: 246-258 [PMID: 17391150]

2012; 32: 650-653

Yamauchi T, Kamon J, Minokoshi Y, Ito Y, Waki H,
Uchida S, Yamashita S, Noda M, Kita S, Ueki K, Eto

WCJD | www.wjgnet.com

22

23

24

25

26

27

28

29

30

K, Akanuma Y, Froguel P, Foufelle F, Ferre P, Car-
ling D, Kimura S, Nagai R, Kahn BB, Kadowaki T.
Adiponectin stimulates glucose utilization and fatty-
acid oxidation by activating AMP-activated protein
kinase. Nat Med 2002; 8: 1288-1295 [PMID: 12368907]

Berg AH, Combs TP, Du X, Brownlee M, Scherer PE.
The adipocyte-secreted protein Acrp30 enhances he-
patic insulin action. Nat Med 2001; 7: 947-953 [PMID:
11479628]

1 ’ ’

2004; 32: 596-598

. 2009; 25: 190-193
Luo Z, Zhang Y, Li F, He ], Ding H, Yan L, Cheng H.
Resistin induces insulin resistance by both AMPK-
dependent and AMPK-independent mechanisms
in HepG2 cells. Endocrine 2009; 36: 60-69 [PMID:
19440859 DOI: 10.1007/512020-009-9198-7]
Liu F, Yang T, Wang B, Zhang M, Gu N, Qiu ], Fan
HQ, Zhang CM, Fei L, Pan XQ, Guo M, Chen RH,
Guo XR. Resistin induces insulin resistance, but does
not affect glucose output in rat-derived hepatocytes.
Acta Pharmacol Sin 2008; 29: 98-104 [PMID: 18158871]
Satoh H, Nguyen MT, Miles PD, Imamura T, Usui I,
Olefsky JM. Adenovirus-mediated chronic "hyper-
resistinemia" leads to in vivo insulin resistance in
normal rats. | Clin Invest 2004; 114: 224-231 [PMID:
15254589]
Verma S, Li SH, Wang CH, Fedak PW, Li RK, Weisel
RD, Mickle DA. Resistin promotes endothelial cell
activation: further evidence of adipokine-endothelial
interaction. Circulation 2003; 108: 736-740 [PMID:
12874180]
Kawanami D, Maemura K, Takeda N, Harada T,
Nojiri T, Imai Y, Manabe I, Utsunomiya K, Nagai R.
Direct reciprocal effects of resistin and adiponectin
on vascular endothelial cells: a new insight into
adipocytokine-endothelial cell interactions. Biochem
Biophys Res Commun 2004; 314: 415-419 [PMID:
14733921]

1 ’ ’

2007;16: 4346

2014-07-28 | Volume 22 | Issue 21 |



