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A AT E % #(13.6E8.0 Ug/L kb 6.08 £2. 03 Ug/ L A= 18. 8 £12. 5 Yo/ min +t 10. 0 5. 2 Ug/ min, P< 0.05) , 4&F &
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[ ABSTRACT] Aim To examine the association between serum leptin and microalbuminuria (MA), body mass index
(BMI), fasting serum insulin (FINS), homeostasis model assessment insulin resistance (HOMA-IR) and evaluate function of the
correlation in mechanism of hypertension with impaired glucose tolerance ( IGT) . Methods This study included 198 hyper
tensives and 47 healthy subjects.  Hypertensives were divided into 3 groups according to their glucose tolerance: NGT, IGT and

DM groups.  Serum leptin, urinary albumin excretion rate (UAER), FINS, serum beta2-microglobulin ( 82-MG) and urinary 82-

MG concentrations were determined by radioimmunoassay. Results Baseline clinical characteristics of patients and the con-
trols showed that serum leptin concentrations in females were significantly higher as compared with males ( P< 0.001). In IGT

group, serum leptin levels and UAER were higher than in control group (13.6 £8.0 g/ L vs 3. 87 1. 48 Ug/ L and 18. 8 £12.
5 g/ min vs 5.47 £2. 19 Ug/min, P< 0.05) and NGT group (13.6%8.0 Hg/ L vs 6. 08 £2. 03 Mg/ L and 18. 8 £12. 5 Hg/ min
vs 10.0£5.2 Hg/min, P< 0.05), but lower than in DM group (13.6%8.0 Hg/L vs 16.6 8.7 Hg/L and 18. 8 £12. 5 U/
min vs 30. 512, 3 Ug/ min, P< 0.05). Serum leptin concentrations of obese patients were higher than norr obese ones ( 15. 1
+9.0 Ug/L vs 11.6X6.0 Hg/L, P< 0.05). Serum leptin levels of patients with microalbuminuria were significantly higher
than subjects with normoalbuminuria ( 16.0 £9. 9Ug/ L vs 11.7 5.6 Hg/L, P< 0.05). After adjustment for sex and the de-
gree of body fat mass, leptin was positively correlated with UAER (r= 0.543, P< 0.001), urinary 82MG (r= 0.337, P< 0.
01), serum B2MG (r= 0.230, P< 0.05), pulse pressure (r= 0.364, P< 0.001), HOMA-IR (r= 0.325, P< 0.01), FINS
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(r=0.302, P< 0.01) and systolic blood pressure( r= 0.290, P< 0.01).
UAER, HOMA-IR and pulse pressure were significantly related to leptin.

determinants of serum leptin concentrations.

Multiple backward regression analysis showed sex,
Conclusions Sex and BMI are the most significant

The development of hypertension with IGT is decided by interrelation of many fac

tors, furthermore, renal function might have been damaged in this stage.

i = R AEK (impaired glucose tolerance, IGT) A& M
1EH HE T & ( normal glucose tolerance, NGT) & f& J ¥
PRI HR) A6 22t B, A v 1) e L I A E Y B
FRFETH, BEFCARIR, IGT & 56 H B & R4
Pl BEZ AR B ThRe R . T HERER
By Z AP HE A 8 R A S A R AL T
FH IR, AT A AAT 50 I PR B A 56 92 9 v I s % SR
TSR BRLEIRT FEREN T — BB Be. JREME B
25 H (microalbuminuria, MA) AN 72 PP 15 11 & 955 Al
B o ' D ae 1 O B BRURRE AR, T H S AE S N0
BRI A ST ) 16 6 PR 2R, PN B2 4 R T e 32 45 1
tREl . A R I A T L R KCF 5 MA.
M O JBR B 3K S54SR S, SR A Sk
FEv L & JF IGT 58 3 kw1 2 vh AT RE RS 31 1 AR
H, BETR 23 1 RS I BT 56T 1R
BEEIR KR

1 MRERHE

1.1 HARMEEHE

WE 2003 F 5~ 12 AfE & i JEm & # 198
B, B 94|, & 104 ], £ 59.1X7.6 . LU#H
% 41999 4 WHO/ ISH #7&, BT % & 2140 mm Hg
F1( ) 477K JE 290 mm He, AN R & 0E T 0
B AR REE. R 1997 £ E K
A T4 (ADA) 32 1 B B8 R O% W AR v, W B 2 K
3 4H: (1) # Tt £ IE % (normal glucose tolerance, NGT)
40 52 1], = BE 1 4 ( fasting plasma glucose, FPG) < 7.0
mmol/ L. 71 11 AR & % 4% i & %52 (oral glucose tolerance
test, OGTT) # 2 h 11 #%( 2 h plasma glucose, 2hPG) < 7.
8 mmol/ Lo (2)IGT 41 92 f, £ % FPG< 7.0 mmol/L
#12hPG £ 7. 8~ 11. 1 mmol/L. HRiE K & & & H it
% (urinary albumin excretion rate, UAER) 2~ % # A~ 1L
M. RE&EEIE¥E S, £ 58.9%10.4 &,
UAER< 20 Mo/min; @R M E B & &4 41 f, F#
58.2%11.8 ¥, UAER 7 20~ 200 Mo/ min Z [, (3)
B el 2 BUAE R R 4B 54 4: FPG 7. 0 mmol/ L
() 2hPG 211. 1 mmol/ L. *t B&4E 4 ] # |14tk 4
AA TR F R R RO R E R Atk B
B R 47 B, B 22 B, & 25 f, F# 59.117.6
%o MBILAMKX K FEARMLS RAFE B L4
EFREENHTATH: LR E KT 45 5 (body

mass index, BMI) 2225, 4 2B £ BMI< 25.
1.2 —RERNNNEE

EEMAER NEHE REERE. BB R
1k, it & BMIL BBt A R A AT R 5 £
18 4% ( homeostasis model assessment insulin resistance,
HOMA-IR) , HOMA-IR= FPG x % ff f1 /& i & & (fast-
ing serum insulin, FINS)/22. 5,
1.3 ORREEE =

EeR2hE FRMRZRFEE#H K@, S
min AN 75 ¢ B MK, 4G 2h i 1 %, F
Sl & 2hPG. = M F Fk i1 ] B 3£ 4 FPG. FINS. i
75 B2 # 3k & & (beta 2-microglobulin, B2-MG) . 11 ¥
I R K | # & A% S AL B % FINS. fn 7 B2-MG ) = %
Rt otk RAl e MAELERMKIA
KB QA R AR BT R A
1.4 MEEZERENE

1R H M1 7E & & (serum leptin, SL) & & M| & K
Rt E AR MR ELRERBEFLF
oS R B BT AR B, FT UK B VR BT 9 0. 2~ 33
Yo/ L, #L18] & < 15% H# A & F< 10% . = M8 ## fik
M E R E E R R A AT B RS JE, 4C 3 kY
min %0 5 min, B _E3E 100 WL 5'PFE £ B £ m
&4 100 HL3R4], 4 CHLE 24 h, T & X\ PR XA
500 ML, 75 438 4], £ i K & 20 min, 4 C 3. 5 ki/ min
B0 25 min, W F L& &, % A FFF2008PS 4 B 3 %
AT H B E A E TR A T S WL B/T it
i NSB.SO 4 A %, DL B/ BO i & 47 R4 A &
AU E LERESL, FEHELME.
1.5 FEREEBHEHERNE

ZREYR24h BHILERE, RAFER T
R FH A B AR AR REN S A ERA &
M & UAER#E & E R A I L F 0 5 4t %
BB 4R Ak B B A S AT 2 2 U E R B2-MG.
1.6 ZEitFaiE

HEEB U« £ KT, rAEWKEYE S
SPSS10.0 AL 2, ¥ TIEA AN K EXRA 7 447
HTEZABMR, XA bBRFATHAE LK, FE
BANHHEEGRBHBRERA %, ANMEXS
oA BN S B B A % % R B4 3 R A Pearson
R E UK KT, £ X WA E T LT X
% A % Backward & % 2 #7. U P< 0.05 4 =&
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#3238 1K BMLL A L L 7 i 1 B L 2hPG i
g5 6 &7 9K JE . ik B FINS. HOMA-IR . IfiL /& 8 &
UAER. [filiE B2MG. JR B2MG L E B E M E= R (P
%< 0.05). LSD EFHEZ EHBEERNE 1
(Table 1)

HEITFR X,

2 4R
2.1 HATIKEZWIGKIEFRRLLR

% 1. BEZAENETUSKIEIREL (x Ts)

Table 1. Comparison of clinical characteristics among controls and patients grouped according to glucose tolerance

e=A ) Xt AL NGT 41 IGT 4 B IR AL

n 47 52 92 54
ER(F) 59.1%7.6 62.218.2¢ 58.6t11.0 61.1£10.0
BMI (kg/m?) 24.1%5.24 24.8£3.0¢ 25.513.0° 26.3 13, 1%
JHEL G 0. 85 0. 06™ 0. 87 0. 06" 0. 86 *0. 06" 0. 89 0. 06*
FPG (mmol/L) 5. 18 £0. 43¢ 5.36£0. 51 5.61 £0. 49 7.84 %1, 24%
2hPG (mmol/L) 6.20 0. 67 6. 67 10. 60 8.63 0. 85 15. 0 6. 9
WK (mm He) 122.5 £12. 9" 151.5%14. 7 149, 7 %24, 7% 158. 1 £24. 4"
#F KIS (mm He) 78.3 £9. 4> 91.3 %9, 8* 87.2%11.3" 88.6£10.7°
JikJE (mm Hg) 44.2 %8, o 60.3 £14. 2 62.5%18. 7 69.4 122, 5%
FINS (mlU/L) 6.0%2. 4™ 9.5+4. 1™ 16.4 %9, 5 18. 8 £9, 2
HOMA-IR 1.4 %0. 6" 2.3%1.0" 4.1%2.5% 6.5%3. 4%
SL (Mg/L) 3.9%15. 5" 6.1%2.0* 13.6%8. 0™ 16. 6 £8. 7"
UAER ( Mg/ min) 5.5+2. 2™ 10.0 5. 1= 18.8 £12. 5 30. 5 +12. 3%
& B2MG (mg/L) 0. 15 0. 09" 0.32 0. 15 0.30 0. 17* 0. 60 0. 29
i B2MG (mg/L) 1. 85 £0. 43> 2. 42 0. 87 2.53 1. 04 3. 11 F1. 26"

a: P< 0.05, S5xHALLE:; b: P< 0.05, 5 NGT HELHE; o P< 0.05, 5 IGT ALkE; d: P< 0.05, SHERMBAHLLE.

2.2 AERBRE FNAEREE & DUm KRB AR IS EE

AP I JHE 55 P IS JE 2 % T R FE AR L3R 2 (Table
2) o FEXFHE A A, BRSS9 I V5 O 2K L BMIT A I3
B-MG B3 = TIEEREE (P ¥< 0.05) . NGT A
IR I B R BMIL B L B2 = TR

% 2. JEARREE FARREE 2 MG RIS ARXTEL (v )

JE (P < 0.05) o IGT 2, AE B35 f i v 8 2%
UAER.HOMA- IR\ FINS., 7= B& I ¥ . & 45 1« ik & JR
B-MG.BMI. JE& L 52 & TAEAE RS (P < 0.
035) o Hl PR 41, JIEJBE 2 Y 175 2 2 UAER. BMI
TEETIENERE (P ¥< 0.05)

Table 2. Comparison of clinical characteristics among controls and patients grouped according to their BMI

= X R4l NGI 41 IGI 41 B PR 2
I I e Eld Wi ST FiE Eli Wi = RN S
n 32 15 28 40 52 2 32
FE (%) 60.3%7.7 56.537.0 62.538.6 61.918.0 60. 4 £10. 8 57.2%11.1 63.6318. 1 59.3£10.9
BMI ( kg/ m2) 2.2%1.6 28.0%7.7" 22.7%1.8 27.312.0° 2.7%1.6 27,7H1 85 23.4%1.1 28.3142.4b
AL 0. 84 10. 06 0. 85 10. 08 0.8410.06  0.9130.04 0.8410.06  0.87%0.05 0. 88 20. 05 0.90 %0. 07
FPG (mmol/L) 5.2510.38 5.0230.51 5.30 10. 58 5.42 10.41 5.4610.42  5.7310.51° 7.76 1. 56 7.90 +0. 99
2hPG (mmol/ ) 6.10%0. 71 6.4110.53 6. 68 0. 53 6. 65 0. 69 8.47£0.76 8. 76 0. 90 15.5%7.4 14.6 16.6
4 (mm Hg) 12.4%13.5 122.6*12.0 150.2%14.2  153.0*15.5 140.1325.3  157.1121.6" 154.6320.9  160.4 £26.6
#9KJE (mm Hg) 77.7%9.2 79.7%9.8 90.811.2 91.817.9 85.4%11.6 88.6£10.9 85.5%12.6 90.818.7
ik & (mm Hg) 4.81%8.5 42.9%7.0 59.5%£11.9 61.2t16.7 54.7%16.3 68.5118.3" 69.1%£14.2 69.6127.0
FINS (mIU/ 1) 5.83%2.33 6.2312.69 9.29 13,81 9.74 4. 44 14.2%10.3 18.1%8. 6 16.936.5 20.0£10.5
HOMA-TR 1.37 10. 59 1.4%0.64 2.21%0.95 2.37%1.12 3.4512.59 46412340 5.78 £2.31 6.93 £3.93
SL (Hg/ 1) 3.53%1.3 4.61 £1.62¢ 5.5%1.73 6.77 2. 17 11.6%6.0 15.1%9.0* 13.5%7.1 18.7%9.1#
UAER ( Yg/ min) 5.3%1.9 5.812.7 10.4%5.9 9.614.2 13.2%9.7 23.1+12.9" 25.4%11.8  33.9%11.6
SR B2MG (mg/1) 0.16 £0. 09 0. 13 £0. 07 0.34%0.17 0.28 10. 12 0.23 0.1 0.35%0.2" 0.58 £0.29 0.61%0.3
1fil B2MG (me/L) 1.7840.42  2.01 +0.43° 2.48 30.93 2.36 30. 82 2.32 %0. 87 2.7%1.14 3.01 £1.03 3.18+1.41

a: P<0.05, b: P< 0.01, SAEHEREE LRk
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2.3 EEEHEHERREEFRBELLES
EMRNMEAERE ZWIGARIEFRTEL

HIIGT MEET, REEQEFEHENHMEAD
B R AN T4 R & DU PR FE A5 L3 3 (Table
3), IR A& H#F E A ) BMLL A8 M6  2hPG L i
45 % ik JUAER SR B2-MG . L35 B2-MG | LI 8 2
FINS\HOMA-IR ¥ B Z = TR AEHIEFH(P ¥
< 0.05) .

*3 mllE&EHEMEMRBEPRAZETIEANEES
RIS FRIEFRRTEL (v )

Table 3. Clinical characteristics of hypertensives with IGT
grouped according to their UAER

o IREEHIER R EAEA
(n=51) (n=41)
(R 58.9110. 4 58.2%11.9
BMI (kg/m?) 24.8%2.9 26.412. 8
JERE L 0. 85 £0. 06 0. 87 £0. 05
FPG (mmol/L) 5.51%0.4 5. 74 £0. 55°
2hPG (mmol/ L) 8.46%0.8 8. 85 10. 87°
W45 E (mm Hg) 142.1%20. 4 159. 1 £26. 4
# 5K E (mm Hg) 85.7%10.3 89.1%12.3
fkE (mm Hg) 56.5%14.8 70. 0 £20. 4
UAER (Ug/min) 9.58 4. 08 30.2%9. 71
I B2MG (mg/ L) 2.35%0.96 27T, 12
JK B2MG (mg/L) 0.22%0.09 0.41 %0. 19"
SL (Hg/L) 11.7%5.6 16.019.9*
FINS (mIU/L) 14.318.6 19.0%10. 0°
HOMA-IR 3.52%2.25 4.87 %2 64"

a: P< 0.05, b: P< 0.01, 5JRAERAHIE®E #H LK.

2.4 FHEMFERKFERNMIINESR

B2 1 AN [ 0l 1) L 3 o 3R K P LR 4
(Table 4) o AT oL 75 98 2= 7K~ 14 ) 22 5 B 2, etk
ETSEMH(P< 0.001)

F 4. SATIRE TR MFERKFLLE (x 1)
Table 4. Comparison of serum leptin concentrations between

women and men

P B gr&

n SL(Yg/ 1) n SL(He/1)
X HE A 22 2.71 £0. 89 25 4.89%1.09°
NGT 41 27 4.80%1.36 25 7.46%1.71°
IGT 41 41 9.51%3.93 51 16.8618.98°
W5 R 41 26 9.8+3.1 28 22.89%7.29°

a: P< 0.001, 5 B LhE .

2.5 MEERKFSETUIGKIEREX SR
I E 5 % TR bR 1Y pearson AH 51 43 A1 45 L L

2 5(Table 5) o DL 5] BMI. R b oA 2 i) 5] 2 gk
TP AR S A AT, % BR A A, i 2R 5 2 IR A (r =
0.377, P< 0.05) 2 &3 EAH K. NGT HEE+, i
HEE 5 HOMA-IR(r= 0. 407, P< 0.01) \FINS(r=
0.385, P< 0.01) &= JE LK% (r= 0.31, P< 0.05)
2hPG(r= 0.304, P< 0.05) 2 EFIEM*K. &I IGT
BE N IMTERE K 5 UAER(r= 0.543, P< 0.001) - ik
JE(r= 0.364, P< 0.001) . J& B2MG(r= 0.337, P<
0.01) \HOMA-IR(r= 0. 325, P< 0. 01) \FINS(r= 0.
302, P< 0.01) JW4i 5 (r= 0.290, P< 0. 01) AL i
B2MG(r= 0.230, P< 0.05) £ & F EAK. B RIE
B, MiEE RS UAER(r= 0.455, P< 0.01) .
Wi (r= 0.312, P< 0.05) F1 R B2MG(r= 0. 307,
P< 0.05) 223 EAHK,
2.6 MEERNZERZELEASH
DALY 9 2R 9 R AR &, DA i) AR08 25 i I
2hPG WL4E I T 5K & - Bk W UAER. [iLiE B2-MG. JR
B2-MG.FINS.BMI. & Lt \HOMA-IR 1E N H 7% &, it
AT IMTE 8 & £ A & Backward iZE 5 [ 9 0 #r. 4558
TR 6T IR AL R, P ) BMIL 25 B I RE L JR B2MG 5
I35 2 M 6 i i % . NGT 4+, 4 5. BMI. FINS
A7 I A 5 1 % A G B3 . IGT A, 1
I UAER. ik J& A1 HOMA-IR 5 IfiL i 8 2 M 55 i &
F. WERGA T, B JUAER AN L 5 i 598 &
P S TaTE P

3 i

B Sz 45 BAROR, IGT 8 5 i & Ry Al
f i B Al Th A R A R . RS R ZARMIRH 3
R R B N AN 28 (1 A C VS M2 351k 16T
(IR 4 200t i 5 2 75 5 1100 R0 48 0 5 X T B BB,
NIRSES 7 A R N AW L s Y /S U R A 1)
B2 DAY 5 M0 A5 1E 5 KT, T2 R i R I & IILE -
AW 5T R BH, B & 2 MR M T =, FINS 7K P75 BE 2
Bahne A SCERIRE, 4 BRI B = IR RRE — 8
ISP, JR B 2% 7K ST B LA - o v 38 =, (L It W
— 5 PRI, 6 2 B 10 25 2R 1 2 S 80U B 2K
NBE, BLCAIE 2, LB 4> A A AE 9~ 12 mmol/ L
IGT ZHAIHE R 9 4 A6 2 2 B W% 9 oK 08 21 43 F 15
117 L, B8 R 2 T8 W i T8 2, MR NI PR B
PRIGIIT B, Tk I 4 i o R FE vy, 3 B340 A2 3R I R ) Jik
55 B 4 i f 90 B0 P, e TGT ZEL D0 R s 4 2 2 2
I e i 5 2 AL E, B R i 2H FINS 7K T #¢ IGT 41
BRI
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=5 MBELERKFESIGKRERE pearson 18X M 537

Table 5. Pearson correlation coefficients between serum leptin and other clinical characteristics
- SR (n= 47) NGT 41( n= 52) IGT 41(n= 92) WIRIB A (n=_54)

r P r P r P r P

5 0. 744h 0. 000 0. 661" 0. 000 0. 457 0. 000 0. 762" 0. 000
R - 0.238 0. 108 0. 042 0. 766 - 0.083 0. 430 0.113 0. 416
BMI 0. 309" 0. 035 0. 297 0.033 0. 120 0.255 0. 258 0. 06
B L - 0.037 0. 804 0. 051 0.719 0. 030 0.777 0. 074 0. 596
FPG 0.315" 0. 031 0.282¢ 0. 043 0.275" 0. 008 0. 299" 0. 028
2hPG 0. 379" 0. 009 0.272 0. 051 0. 091 0. 390 0. 003 0.98
W48 - 0.029 0. 844 0.116 0. 412 0.237° 0.023 0. 061 0. 661
FF3K R - 0.089 0. 552 0. 117 0. 409 0. 004 0. 966 0. 129 0. 353
Jik I 0. 056 0. 707 0. 040 0.777 0. 309" 0. 003 0. 005 0.972
FINS 0. 306" 0. 036 0. 334" 0.016 0. 303" 0. 003 0. 350" 0. 009
HOMAIR 0. 339° 0. 020 0.371° 0. 007 0. 336 0. 001 0. 386" 0. 004
UAER 0.199 0. 180 0. 106 0. 453 0.534" 0. 000 0. 478" 0. 000
JR B2MG 0.117 0. 434 0. 007 0. 960 0.295" 0. 004 0. 153 0. 269
1L B2MG - 0.037 0. 804 0.175 0.216 0. 149 0. 157 0. 028 0. 843

a: P< 0.05, b: P< 0.01.

J8 R E L ob FE N Y B AR 7 40 o oy b, E ik
5HZhE6 KIEEHTIIR. HERZRCIESD A
PRI R gD, oA T 2 MR, BA 24
PRS0 . s AR W, NARTEAE B R - S
PN 3 vh ey BIE Gk EE E R R B R G R A EH, TERR
P2 R0 JE 5 B 40 i 2 TR A STk — A X TA) SR A
UV J 5 2 5 R 2 TR A P U] ), R 5 2R %
Y8 2R 1) 43 WA SE AR TR VR Y, 38 e 3 0 g 7 40 M F)
% H A2 ob mRNA (1) 3R 2 98 25 & i 18 &=
TERG T H 23RN g B 25 2 ) S B 47 e i 15 5 e R 1E
F, —J7 18, i VE T cAMP 4 85 1 B A AN
FAWEE C(E5 53 A5, i k5 & 2 il U
Je ol 3 AR R 3 Ak 5y — J7 1, 38 0 0S40 i ATP
BRI K+ ST PG B 4 P Ca® WRJE . B R4
I R A T 5 J 05 25 0 WA S 1S A S Bl i ot T
I3 KA AR A MR T R Ol 23 A, JE AL @ I 1 E NGT
H5 IGT AT b, B s 7 ifn e PR 2 %)
K UAER S8R RS . T 45 3 b IE Bk 2 O &
KPS S S I A, AT RE 2 T A7 1 s B A
HUE RSG5 5 R Gk A 51 R Z 1,
BN R WA B Re 1T B, A TR R R 7 —R
By N5 Wb SRR, 805 R & 2R UAE Bl
EE AP,

FH U ] DL, 1 R IMUAE 5 98 R b s i 2 A
BAR T EUR B R AU & g & 2= MUAE; T i S R
ILAE  JBE B KDL B8 51 L8 2= 000 B 43 lh, b
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