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[(BE] B HIHMCHZEEE (metabolic syndrome, MS) S35 FAKPT MUK EEFE  (aldosterone, ALD
) KFERISCER. Ttk 79 B MS B, AR MS ARA A4 MS A IF 2 TUREIRME SR 2e (MS1 4, 31
B) . MS &9 2 BUREIRAGA (MS2 4, 28 ) . MS & JFmiRd (MS3 4, 20 44). FrAZIAXZ341T 3 h Ak
T AR a0 B BN ST O P A, DARRASHEALA I SIS AR (HOMA IR). &5t MS & WA
ALD., BB ZEML T (INSAUC) . HOMA-IR } HOMA-IR=2.18 & it i el & T4 BR4H (P<0.05). MS1 4H
M ALD, S Eih< Fimf (INSAUC) . HOMA-IR % HOMA-IR=2.18 # il 5 Uil T MS2 20 % MS3 4H, 257+
HREMN (P<0.05). MS24lii ALD, FREZEMZ T (INSAUC) . HOMA-IR & HOMA-IR =2.18 % T (& L5
W4T MS3 4, (HEFILH¥EE YL (P>0.05). Pearson MM B, MEEERFEIS BMI, WC, TG, FPG.
FINS. HOMA-IR. DBP IEASE, 5 HDL-C EHAE. ZIuEIASHIRE, HOMA-IR J& MS B35 M5 1[5 i K
TSI R R (=012, P<0.05). &€ MS B MR EACE S, B i REE N 5 HOMA-IR 1 MS
TR LA

[EgR] RMLEAIE; RS R, BRI

[hESZES] RS89 [XHEFRIRFE] A [XEHS] 1003-4706 (2012) 12-0102 - 05

The Relationship of Plasma Aldosterone and Insulin Resistance
in Patients with Metabolic Syndrome

QIU Hong — mei, SHEN Guo — qing, LIU Kai - ping, LI Wei, ZHOU Xiao — fang, YAO Ji - yu
(Dept. of Endocrinology, The Sixth Affiliated Hospital of Kunming Medical University,
Yuxi Yunnan 653100, China)

[ Abstract] Objective  To analyse the relationship of plasma aldosterone and insulin resistance and its
components in patients with the metabolic syndrome (MS). Methods 79 metabolic syndrome patients were
divided into three groups according to the different components of MS: 31 patients with type 2 diabetes mellitus and
hypertension ( MSI group) , 28 patients with type 2 diabetes mellitus ( MS2 group) and 20 patients with
hypertension ( MS3 group). 20 normal subjects served as controls. All patients were given 3 h oral glucose
tolerance test and orizontal and vertical position of aldosterone test, HOMA—-insulin resistance index (HOMA-IR)
was calculated by Homeostasis Model. Results Plasma aldosterone, the insulin area under curve (INSAUC) ,
HOMA-IR and prevalence of insulin resistance were significantly higher in the clustering of MS components than
control group (P<0.05). These indexes were significantly higher in MS1 than MS2 and MS3 group in the clustering
of MS components (P <0.05). These indexes were higher in MS2 group than in MS3 group, but there was no
significant difference ( P >0.05). Pearson correlation analysis showed that plasma aldosterone was positively
correlated with body mass index (BMI), waist circumference (WC), triglyceride (TG), fasting plasma glucose
(FPG) , fasting insulin (FINS) , HOMA-IR and diastolic blood pressure (DBP) (r=0.562, P<0.01; r=
0502, P<0.01; r=0.394, P<0.01; r=0.225, P<0.01; r=0.586, P<0.01; r=0.385, P<0.01; r=
0.299 , P<0.01), negatively correlated with high density lipoprotein cholesterol (HDL-C) (r=-0.298 , P<
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0.01). The multiple regression analysis showed that HOMA-IR was an independent factor of plasma aldosterone

level in patients with the metabolic syndrome (B =0.12, P <0.05). Conclusion

The increasing of plasma

aldosterone in patients with the metabolic syndrome may be related with IHOMA-IR and some components of MS.

[ Key words] Metabolic syndrome; Insulin resistance; Aldosterone

RZEEIE  (metabolic syndrome, MS) $HIE/Z
LR . BEACAERAL . IRACIE AL AN & I
G2 mMAHER R MR, HIL R
[ 5 AP, WFIE B MS 1] B S5 BB s A
i A0 1) AR fE R AR T, 3R - M Rk
R TR o 11 WA R R E I VA T (2 B I | S 8
Xf MS SZEIBIESEARRT D, [E Ak Srividya SFPRFSE
BRI, e R R IE 5 MS (9 2 A1 50 A e .
AW 1 MS R [A] 41 A B0y A1 I 3R T [
(aldosterone, ALD) FIREZ=ME, i+ MS B#H
M3 ALD 7KV 56 5 R ARHT S MS 243 2 (8] #1 5¢
.

1 ZREFE

1.1 HRIHR

MS B ETE B B RN 225 S B 22 Be N 4
WRL 2009 4 12 A £ 2011 45 9 A BB #H 79
. MS R H 2005 4 E PR RB IR (IDF) B2
WIARIER: o PENERE CBYERER =90 em, 2otk
FEl=80 cm) , HINTFF 4 ANHEZFE AL 2 Hiak 2 i
PE. (1) HwWm=f (TC) =1.7 mmol/L, =i
s () mEEIRENR (HDL) : J<1.04
mmol/L, ZME<1.30 mmol/L, {C#ZEI7;  (3)
METEE . U4 & (SBP) =130 mmHg 8§ &F 5K J&
(DBP) =85 mmHg, =% AT #5712 Wr o & i i
G (@) i BRI (FPG) =
5.6 mmol/L, T HFI2W R 2 BOME PR, o L%
PR IIAF G 1999 AR T AEAZ] (WHO) 20
bR, HHCATAYIRIT. AR MS AR50 h
MS &3 2 RUBEPR S g k2] (MS1 4) . MS &
IF 2 RUME IR 5 4 (MS2 4H) . MS & 7 7 1L 5 41
(MS3 4H) . MS1 418 31 1], HA5 18 #, %13

B, 428 ~81 %, ¥y (585x84) %, HEIK
SRR 0.5 ~20a, 1 (12.6+82) a, EIMESR
B 05~25a, P (127+92) a. MS2 4% 28
i, Hp 16 ], <12 f, 4Fil 26 ~67 %, F
¥ (58.6+9.3) %, WML H ~20a, ¥y
(11.9+9.4) a. MS3 4N 20 M), HAHE 11 4], &
9 fil, 4FiHE38~74%, ¥ (58.8+8.6) ¥,
MERFE 4 H ~30a, ) (16.7+10.2) a. #E#F
[F) Mg B AR 3 20 BIFE X RRAE (NC 4) , Hrp
WA, o, i 35~70 %, FH (578 +
9.2) %. 444, MEAIFACEL (P>0.05). Ak
HHERR R IR WAE BR P B . 2RO NG . )
TR, TEERYE . A, EBEEIIREA S R
R [ T 8 2 S R
1.2 WRFE

BT ke Gy RE . . TR, 3

wikE s (BMD = AR (ko) g e

w2 (m?)

(BMI) =24 kg/m? HHE, =28 kg/m* HERE. K
B AT AT TR B S5 e RASS RGLHKE

BHIATEM . ST + PR A ALD IR 56
3h OGTT. JrA ZAn PR ASE 10 ~ 12 h filifi ik
I, 47 82.5 g WAk k% (OGTT)  (Frp 2
RUBEIRIG AT 100 g 18 L A00) Sl B R Bk
RE (0. 30, 60, 120, 180 min). RFFEH/AH
1650 B4 7 Sl A A0 3 A G0 2 IR I AIH ] P
(TC) . Hyh=Es (TG) . HDL-C. LDL-C. i
ALD. B2 (Ins) SRAMEZEESGNME (FEE
RSO HERN). RBHBERIR A 7S 8 B B
FE2ERHISE ALD MY IE # {130 ~ 400 ng/L, 74
1EHAH 150 ~ 500 ng/L.

JiE S AR F A (INSue) -

INS"‘“‘::;]T X (INSy+2 x INS;+3 x INSq+4 x INS 02 x INS,g0)

JR i RARYL (IR) R RS A B PP A %
HOMA-RI=FPG x FINS/22.5, Il HOMA-IR =>2.18
(AHIFFE IE % BRI +2 DAREZE) VR IR 1
PRI,

1.3 GEitF4aE

KA SPSS GEi gkt T g it b, iR
Db (xxs) Fon, THECFORBHA] tACR F-R TR,
Z TR TR Z A L BCR F O 22000, AHOC BT
K Pearson A5 4T e 2004 A [B1JH 43Hr .
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2.1 4 HiE—IERIILEER

MS £ W4 (MS14H. MS2 41, MS3 41) BMI,
WC., TG, TC. HDL-C. LDL-C. FPG, 2hPG.
FINS. 2hINS. SBP. DBP 5%f B4 [ 2% B 48
28 L (P<0.05). MS 4& W 2 8] BMI. TG.
TC. HDL-C. LDL-C. Il K*, Il Na* lb# 7T

WBEME (P>0.05). MS14H 5 MS2 4 &, MSl
4 WC . FINS, SBP., DBP T MS2 41, %4
HHitrm L (P<0.05); 5 MS3 44, MSI
20 WC . FPG. 2hPG. FINS, SBP & T MS3 4,
EZRAGIH¥E X (P<0.05). MS2 45 MS3 4
F#, MS2 40 FPG. 2hPG. FINS & T MS3 4,
SBP, DBP ik T MS3 4, 2R FH B HM (P<
0.05), RFEWEFTEENE (P>0.05), k1,
7% 2.

F1 4 AEETHERMLEE Xxs)

Tab. 1 Comparison of clinical characteristics among four groups (X +53)

BMI WC TG
(kg/m?) (em) (mmol/L)

(mmol/L)

HDL LDL FPG 2 hPG
(mmol/L) (mmol/L) (mmol/L) (mmol/L)

MS1 #4H 31 2598 +£3.36" 92.88 +7.59™44 223+0.68" 4.52+1.07
2.13+ 043" 4.51+1.03

MS2 4 28 25.86+3.10" 91.56 +7.28"

1.20£0.35" 2.36£0.60" 7.58 £0.55* 12.60 +2.56™*
1.21£0.30" 2.33+£0.69° 7.60 £0.54> 12.56 +2.58"

MS3 ZH 20 25.87+3.24" 91.86+7.42° 222+0.68 442+1.13" 1.18+033" 2.35+0.60° 4.89+0.56" 6.72+1.06"
YFHEZH 20 22.29+3.46 80.67+9.19 179+ 056 4.02+1.02 142+036 2.16+0.62 4.69+0.58 6.52+1.04
SXIBA LR, *P<0.05; 5 MS2 4 b#, 4P<0.05; 5 MS3 4Hlbd, 2P<0.05.

F2 AAEETIERMLEE Xxs)

Tab. 2 Comparison of plasma aldosterone and Insulin resistance among four groups (X +53)

H % n FINS (mlU/L)  2hINS (mIU/L) WeHik (mmHg) #F3KE (mmHg)  IM4F (mmol/l)  MiEHN (mmol/L)
MS1 2 31 1254235 25.68 £3.45" 154 + 16'42 97 + 74 4.17 £0.56 141.16 + 4.62
MS2 2] 28 10.56 +2.84° 24.63 + 4.56" 132 £14%2 82+ 82 4.15+0.62 140.86 + 4.69
MS3 4] 20 8.46+3.02° 25.45+4.12" 148 +14° 89+ 10 4.16 +0.58 141.17 + 4.60
SPMEZH 20 8.16+2.86 55.69 +3.92 116 £12 72+ 12 4.16 +0.60 140.88 + 4.62

53R, "P<0.05;

2.2 MS &AM ALD KB BERIER LR
MS £ W41 Il ALD. B 5 % il 28 T i
(INSAUC) . HOMA-IR &% HOMA-IR =2.18 # i /5
FeflE TR REZH (P<0.05). MSI1 4Hifl ALD. il
Z i & F i A (INSAUC) . HOMA-IR M

5 MS2 HH#E, AP<0.05; 5 MS3 4 H#, “P<0.05.

HOMA-IR =2.18 & Ar i He 4] =5 T MS2 4 J& MS3
H, ZRAEREMN (P<0.05). MS24iif ALD. i
Bl 4 F m A (INSAUC) . HOMA-IR &
HOMA-IR=2.18 & It % LUl =5 F MS3 41, {H%
SIS (P>0.05), Wik 3.

*3 44AEMALD RESHZRNERLE X+9)

Tab. 3 Comparison of plasma aldosterone and insulin resistance mong 4 groups (X +5)

49 ALD (ng/L) INSAUC [mUAL)] HOMA-IR HOMA-IR=2.18 [n(%) ]
MS1 4H 42124 + 11021744 284.62 + 103.374% 3.55 +0.34°4% 24(77.4) 4%

MS2 H 386.42 + 109.14" 168.45 + 86.4" 246 +0.26" 11(39.2)°

MS3 4 384.56 + 108.83" 165.84 + 84.8" 2.34+0.28" 8(40.0)"

X HEZH 221.24 +100.26 130.43 + 55.1 1.46 +0.36 4(20.0)

SR, "P<0.05; 5 MS2 b5, 4P<0.05; 5 MS3 4k, 2P<0.05.
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2.3 HXBERERSH

Pearson AH I/ T2 B, I 3¢ 8 [#1 i 55 BMI,
WC, TG, FPG. FINS, HOMA-IR. DBP % IEAH
X, 5 HDL-C 2K, SF#H. HE. TC,
LDL-C. SBP S&F§HRTCI AR CHE. DL 5 1 ] ]

AR, LA BMI, WC. FPG. FINS, TG, TC,
HOMA-IR., SBP. DBP %4845 K A AL il 17 £ o0
B AT BT, HOMA-IR /& MS 3% 1 3¢
fif] fili 7K - pg S 2 2 (B=0.12, P<0.05),
W 4.

&4 LU REEE AR R 2 Y Pearson 1K 5347

Tab. 4 Pearson correlation analysis of plasma aldosterone and other clinic data

% BMI WG FPG FINS TG TC

HDL-C

LDL-C HOMA-IR  SBP DBP R

MXFEE 0560 0502 0225 0586 0.394 0.112
P 0.000 0.000 0.001 0.000 0.002 0.546

-0.296 0.136 0.385 0.136  0.298 0.110
0.000 0.465 0.002 0.066  0.000 0.548

3 3T

MS J&—ZH 00 ML A 9 fa b R 1Y
R, HAr EEAAFEHRRE SO 28 BB
WEEAL. S, EREaE B R s, H
L[PG A R S R AT, A ST IE S [ 1
5 MS A5G, AT Ee0 mAE B ER. Wi,
PR [E i 5 TR i MS M4y 2 ml e &, xf ik
—AHEGE MS B & HLI AN DI T e A LR
X.

JEJHEXH g 5 ™ EE A, AN O I I 48795
g KRR ANBET SR T b Y E R A, i EL AR
CEAMEM T E I RY. SR, -5
FEREEA B A, 5 BMI, WC R IEM K,
{HG 5 2 B AR AT o AN B . AFoE o, I
WKEEE IS WC, BMI 2IEA, MS &4 WC,
BMI 15 FXFHEZL, MS1 41T MS2 2H Al MS3 4.

M LA, TR [T P 0t g 52 i, 8 3 5 | O
. ENAE EZR SRS R DI EE [ 5 Homa IR A1
MS RS- 4 43 4HE, TG, FPG. DBP, WC.
BMI. TC/HDL-C . Homa IR ¥4 55 [ [ filil 7K - &2 1F
A&, T HDL-C 1 SBP 557 [ i /K S JC 8 2 A 5%
PE. ARWFSE RN IR R 5 TG RIEAHSG, 5
HDL-C Rk,

AR IRA, MSHEF, TN - EEK - 5 -
PR T 2 A A 2 R G p PR, T [
KT E. B A E KT RES S IR B A
ML, EEHLHAATE, ATRBEL LA JUR& AR5
KIR: (1) BERE ST LA S20, i
U-937 ANZEHTEHAZANMIE 5 R 321K mRNA BYRIE;
(2) i TR AR SO =X PR A i e is R
ik, MRS RN AR (3) EERE
Pl P e i 2 A T e I P A I o0 242 B4

EALE I (MAPK) FIERFIEEG 2 (Ak2) 2R
i, NMAES IR &4 (4) A, BEREIEIRETS
A L E T 1 (MCP-1) mRNA [936ik; i
IR A b 38 B R 85 2% SCRT AR A0S D7 =Xk
BB R TR R TR [ ], 2L I EE AR
JEFNLF LRSS AR BN, MS Z WAL ALD,
INSAUC, HOMA-IR & HOMA-IR=2.18 & fir 5 It
Bl TR EE (P<0.05). MSI 411 ALD, IN-
SAUC. HOMA-IR & HOMA-IR =2.18 ¥ fr (5 L. 5
T MS2 4l K MS3 4, ERAFEEN (P<
0.05). MS2 4 Ifl. ALD, INSAUC. HOMA-IR K
HOMA-IR =2.18 & fr (5 HL i & MS3 4, {H#
SAGIFEL (P>0.05). AL LI, Kk
[ 5 ZEHCHURR B 9 HOMA-IR %5 MS 414350 H (19
WM TS, HOMA-IR =2.18 i 5 it .

ARTITEVAT, R AT R L. IH R MS
s fEd iz —, B ER, U3 e EERHE
HMS. ABEIE S, 3K E TS DBP £ 1 AH
K, 5 SBP JoI A G, DL 2 P I R oA 1 AR
# , LI BMI, WC., FPG, FINS., TG. TC,
HOMA-IR., SBP. DBP %4845 A H A R #1T £ o0
BT, HOMA-IR & MS H 3% i 3¢
[l { 7K P B kS R 2 (B=0.12, P<0.05).
P RS BT CERERE . SR 57 & i
ACHZEA IR MBI TACRE, HEse T
i1l 55 MS Ko #4155 K

MS 1 &S AL e g — A~ 2 4 YA 25 52 2.
RVEEE B 5 MS 1O R Al gy RS . i
MS FilJ S AR O A4S F 1 A i fa s B T i A
RS, H B FTREE S S0 GRS AR R E
MUREAAR BB, A K [ 8 REFST.
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