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ABSTRACT Aim To investigate the changes of platelet activation and vascular endothelial function in patients with impaired
glucose tolerance (IGT) . Methods 40 patients with IGT were chosen and the level of platelet alpha granule membrane pro-
tein (GMP-140) was measured in these patients. Meanwhile, flow-mediated endothelium dependent dilation of branchial arteries
was observed with high resolution ultrasound by celermajer’ s method.  The diameter of branchial arteries were respectively mea-
sured at rest (basal diameter, BD), during reactive hyperemia ( increased flow causing endotheliunr dependent dilation, FMD)
and after sublingual nitroglycerine ( nitroglycerine causing endotheliunr independent dilation, NCD).  Data of 30 healthy persons
were taken as the control group. Results There was no significant difference in the level of fasting blood glucose ( FBG)
between the control group and the IGT group. However, after 75 g oral glucose loading for 2 h, the level of blood glucose
(2hBG) in the IGT group was higher than that in the control group. In the fasting state, the level of FMD was significantly re-
duced and the level of platelet GMP- 140 was significantly increased in the IGT group as compared with those in the control group.
After 75 g oral glucose loading, the level of FMD (2hFMD) was lower than that in the fasting state and the level of platelet
GMP- 140 (2hGMP-140) was higher than those in the fasting state.  Linear correlation analysis showed that there was no signifi-
cant relation between FBG and the levels of GMP-140 and FMD. However, before and after oral glucose loading, the changes of
blood glucose [ A (2hBG— FBG)| were positively correlated with the changes of platelet GMP-140 [ A ( 2hGMP-140- GMP-
140) |, and the changes of blood glucose | A (2hBG— FBG) | were negatively correlated with the changes of FMD | A (2hFMD-
FDM)]. The level of platelet GMP-140 was negatively correlated with the level of FMD. Conclusion  Platelet activation
was increased and vascular endothelial function was impaired in the patients with IGT, and oral glucose loading aggravate the in-

creasing platelet activation and the endothelial dysfunction.
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B T} & 9 1% ( impaired glucose tolerance, IGT) &
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causing endothelium-dependent dilation, FMD) F15 &
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erine causing endotheliumr-independent dilation, NCD) Htf
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M (platelet alpha granule membrane protein, GMP-140)
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1 RMFGFE

L1 #HRMER

R 1999 4 WHO & * IGT 4 Wy 4R ", &4
WHEE. FANGEEZLTLE 200 B &
ERELQNG AL, TR A EBF QMR E, B
F CT # & 70 R A8 50 i i % i & % &, AT B 20
T ae, TRE THEMALRRERRE. 7584
W, Bk, CEE, BEUR LREARE, &
F0 Pl EREMASTEA HAFB EKRERK
(body mess index, BMI) % —#% & W 1.5 1 (Table 1) .

F1. FARKERLE(x )
Table 1. Clinical and biochemical metabolic characteristics of
IGT group and control group

Parameters Control group IGT group
(n=30) (n= 40)
Average age (year) 51.2%7.9 51.018.6
Sex (male/female) 18/12 26/ 14
BMI (kg/m?) 24.7%2.0 24.6%1.9
TC (mmol/L) 4.71%0.49 4.79%0. 51
TG (mmol/L) 1. 61 0. 31 1.87 0. 29°
HDLC (mmol/L) 1.09%0. 11 1. 00 *o0. 12°
LDLC (mmol/L) 3.09 £0.38 3.14%0. 36

a: P< 0.05, compared with control group.

1.2 MFRASRE R M AN E

A THEREERAOR TS g BAFE2h X
Z# B 3 mL, fm \ 2% EDTA-Na #9405 & &, #|
& M /NMR R R, KR R 77, A R AL & A7 12 GMP-140
B REEH B R B E MR
Ko 45 A B RO G E M, 0 R it /MR GMP-140 &
KA F#. ME /MR GMP-140 B R 7 & i 7

MEZFRhtE EnfRERE mHIERASE
B, EARTE K. MIEEFNIEFHERL R+
5% . TC.TG A2 HDLC /A B % M| <, LDLC J
Friedewald /A & ( # fZ: mmol/L) LDLC= TC- HDLC-
TG/2.2 it & .
1.3 S #EEE X5 M B W B AR AT 5k
IngE

R ATL-3 000 & £ L ##2 % 10 MHz % % 7T
o BREBAEML, & LBSNE 1S, Eom b, 4%
BERGEHE K, UK E 2~ 15 em BEEI Bk B
ik, BREA T E, BT EFERANERERE N
1k, ME KRB RNE, 250 3 A0z B, RELH
. 1K Celermajer %' Fr /4B 77 3%, M % B % R
FEEM T e MEE 2L FEL B ke B at (£
A A 4E, BD) « ROAL M 7 i (3 An R E AR W F T
7k, FMD) DA K & R 28 B2 H 87 ( AHBR H Jd /- 5 B9
£F%k, NCD) B 1 & W & W & fh. FTMD.NCD DL#F %
BREMNTBDWEAERRT. BEMNIBRBIEANR
FREBERLCERAERFERHZ.
1.4 BIENIE

R SPSS 7.5 A TR # AT R IT A E. TR
BAEUHK TIREE(x 1o) BT, HEX ML
FHZRAT 14K, FMD f2 NCD Byl & &, 5£1T &
B & W 4 £ 4 #7 (ANOVA) , %5 IF X 4L A 22 BD B &
W, REATHE R ERZRER. BXSH#TE
KA KA o

2 &R

2.1 MEHTRIRIE. /R o FREEBNT L

HE T S A (IGT) 28 5 X HE 20 25 5 1M B ( fasting
blood glucose, FBG) Joi & % (P> 0.05), 1 75 ¢
PEGURT 2 h J5(2hBG) , IGT 4H ¥ & 2 = 1 o I 4,
B FH(P< 0.01), IGT ZL¥E7 A AT o AR {1 FE
JE[ A(2hBG- FBG) ] & &3 K. =5 BEAHE 747 )5,
IGT 4 /MR GMP-140 7K 5 25 15 T B ZH ( P< 0.
O1) o P 2EL0 57 a7 BT S5 1L /N AR B AL AR FE] A (2hGMP-
140- GMP-140) | fAAE 3 2 7 (P< 0.01) (R 2, Ta
ble 2) .
2.2 MEAKINEETZK

25 JI W) FIUKEE 67 47 i, IGT 2H A0 % 11 40 BDNCD
IR EA(P> 0.05) . N IGT 4 FMD &3
KT XYL (P< 0.01), ifi H IGT 41%E 61 i J5 2
hFMD( 2hFMD) % 7 I I 55 38 B AR, Xt HEZH 2hFMD 5
ZRER AL LR EZR (P> 0.05) . FEi =K%
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AT J& FMD ZBALFEFE[ A (2hFMD- FMD) | 4177 7E &
F#F(P< 0.01) (£ 3, Table 3) .

*x2 BEOEAEHALEMD/NR o BRNEEBRNTL
(x %)
Table 2. The changes of blood glucose and platelet GMP-140

before and after glucose loading

N Control group IGT group
(n=30) (n= 40)

FBG (mmol/L) 4.96 0. 56 4.91%0.73
2hBG (mmol/L) 5.6910.87°  8.96%1.15"

A (2hBG- FBG) (mmol/L) 0.71%£0.12  4.11%1.03"
GMP- 140 ( molecular/ platelet) 679 =176 923 217
2hGMP- 140 (molecular/ platelet) 701 £192 1325 £312

A (2hGMP-140- GMP-140) 4019 406 £112

a: P< 0.05, b: P< 0.01 compared with control group. ¢: P< 0. 05,

d: P< 0.01, compared with before glucose loading.

x3. BOTAERENSRWEE MN SMEEFKINEE
T (x L)
Table 3. the changes of FMD and NCD before and after glur

cose loading

Control group IGT group
Parameters
(n= 30) (n= 40)

BD (mm) 3.75%0.52 3.78 £0. 54
2hBD (mm) 3.76 10. 53 3.79%0. 56
FMD (%) 15.67%£3.91 9.73%3.21"
2hFMD (%) 15.49 %3, 86 6. 11 +3. 07"
A (2hFMD- FMD) -0.12%0. 03 -3.69£1.21"
NCD (%) 19. 74 %4, 33 19.39 +5. 67
2hNCD (%) 19.75 4. 41 19.19%5. 48

a: P< 0.05, b: P< 0.0l compared with control group. ¢: P< 0. 05,

d: P< 0.01, compared with before glucose loading.

2.3 Hftbig#r

B 7 e A L, g T B Th 1 R B
PEER(P> 0.05) .
2.4 HZ%MEXSH

X IGT 2H 335 A RARARAT 5 R 3% B4 AH 5K 40 i
FW, FBG 5 I/ GMP-140, J% Ifl & FMD 7K °F &
BEMIF(P> 0.05); 2hBG 5 FMD & E A K (r=
- 0.521, P< 0.01), 5/’ GMP-140 & 3 IF 5%
(r=0.551, P< 0.01) . FMD 5ifi/MNiz GMP-140 &
EHAK(r= - 0.595, P< 0.01). ¥ 75 g ¥ L4
5 MAE AR LR BE[ A (2hBG— FBG) ]« fiL/MK GMP-
140 AL FEFE[ A (2hGMP-140— GMP-140) | . FMD )

AL FEFE[ A (2hFMD - FMD) | 47 B £k AH 56 43 #7,
[ A(2hBG- BG)] 5[ 4 (2hGMP-140- GMP-140) | &
FZIEM(r= 0.627, P< 0.01); A(2hBG- FBG) 5
A(2hFMD- FMD) & & fiAH % (r= - 0. 639, P< 0.
0l) .

3 TWig

I /NS T A M AR T R B R ER YT, I N R
Y1 ity R R o 43k 22 o 0L O T R, R T If 5K
FE IR AR 2, LA R 20 i o I 5 B RGBS o R,
I /INBR 375 A R P 7 T B 52 453 7E 20 Bk o A A A R e ik
FEER B, GMP-140 £ T 1F % ML /MR A o
TR -, 388 5L A4 T ER A, BRSBTS, 1L
AT A, 5 A B I /S BB IR o IR N 5, GMIP-
140 7 ML/ 2R T 2 4 FF K R IE, BUN L /NR T
TRH R bR b W5 I /N BR 2R T GMP- 140 55 & 7]
R (0 S e i R R AR ST o F Celermajer 7512
0 i P R Th e B I e R AR R B RT R
VeSS A S, B 2 AT IRE R,

AR LERF W, IGT B3 I I AR GMP-
140 7K 225 T+, FMD {225 BRI, B A J5 ik o
TEMEE, 5EA G —5 " . EE5H%
SIRTRB, IGT &3 23 BE A% 5 i /M GMP-140 A1
FMD TG 2 2 A0 5%, T 67 1T 5 0% B2 8 47 e T
PEAS AL FE 5 GMP-140 1 FMD 7K °F & 2 #H 2%,
GMP-140 F1 FMD 2 [H) 2 3 A0 ¢, &7~ 16T B HEA
AL IR S 6 B P 7 T RE B2 B 2 AV B R B
Y1, i LN ACEE R0 A B DhRE 2 A ELAE A, T %
THEAEIR, JLH S8 ICT B M T, 55 < iE
—F L AT RENLEI N 1) BERRT S, MRER BT
L R U R A S B MR
TEALFI A B T RE 245, 2) REAR ST 2550 b s b 3 1k
LK W) advanced glycation end products, AGE) {4
%, AGE # Z W] {i& {3 I /I B 3k 75 A Y B2 3 R 45
EIWE Mz AR ASE R IGT &3 A7 7E i/
RGP S8 R P B Th RS2 4, ELZE M S et S it — 20
INEE, MR IGT J& 3l ik AR A A0 & ik #2 1 —
AN BB, RO TR E .
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