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[ ABSTRACT] Aim To find the causes of clopidogrel resistance caused by high blood glucose from the view of
platelet energy metabolism by detection of molecular markers. Methods About 122 patients with coronary artery dis-
ease (CAD) accompanying hypertension ( HPT) were randomly analyzed. The patients were divided into low response
group (LRG) and response group (RG) according to the inhibition of their platelet through the way of ADP inhibition rate
in thrombelastogram (TEG). 19 cases (hyperglycemia group) were randomly selected from the group of LRG with hyper-
glycemia, and 20 cases (no hyperglycemia group) were randomly selected from the group of RG without diabetes or with
normal glucose tolerance test. Fresh platelets were isolated for ATP and mitochondrial membrane potential ( Aym) analy-
sis.  ATP contents were determinated by luciferin/luciferase luminometric method, and the flow cytometry technique was
adopted to evaluate Aym. In all participants correlation between platelet ATP content, Aym and other variables was ana-
lyzed by a multivariable stepwise regression. Results Platelet ATP contents were significantly higher in hyperglycemia
group (4.369+2.174 mmol/g) than in no hyperglycemia group (1.628+0.452 mmol/g; P<0.001). Interestingly, Aym
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was markedly decreased in patients of hyperglycemia group (0.484+0.118) compared with no hyperglycemia group (2.381+

0.194; P<0.001).

For whole subjects, a liner stepwise regression showed that plasma glycated hemoglobin Alc

(HbAlc) level was positively correlated to platelet ATP content (=1.235; P=0.000) , and negatively correlated to Aym

(B=-0.54; P=0.000). Although, the age of the patients was involved in the regression equation, but significant corre-

lation (=0.03; P=0.006) was found between Aym and HbAlc instead of age.

Conclusion High blood glucose

leads platelet to produce more ATP, resulting in increased platelet activity, making it easier for patients with high blood

glucose to develop Clopidogrel resistance (CR). At the same time, high blood glucose reduces the Ayim of platelets, pro-

moted early apoptosis, indirect CR may be induced.
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Table 1. The baseline data of the two groups were compared

(wts)
A Y T Il

b7 ”af;lfljf i %(jg*f)ﬂ P
B/ 13/6 12/8 0.595
SERR (%) 59.05+8.41 61.65+7.99  0.329
BMI(kg/m?) 25.89+3.24  25.15£3.40  0.492
FPG( mmol/L) 6.90+1.45 5.65£1.14  0.005
HbAle( %) 7.72+1.31 5.35£1.14  0.000
TG( mmol/L) 1.49+0.43 1.56+0.83  0.776
TC( mmol/L) 3.70£1.07 3.87£0.89  0.592
HDLC ( mmol/L) 0.93+0.22 1.04£0.29  0.217
LDLC( mmol/L) 2.26+0.94 2.31+0.67  0.848
PLT(x10° 1~/L)  205.89+82.73 188.65+32.93  0.406
MPV (L) 10.11x1.61 9.9:+1.44 0.685
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EIRZE LS RV H o b 54 TR R H 4 kb
O LA RAS S LR 1,

10*
= 3
g 10
T
3 10°
—
[T
10"
5.20%
100 r—rrirm T T T T ™
10° 10" 10° 10° 10*
FL1-Height(& = M4 4H)
60.57%
£
R
(0]
T
Q
—
[T
8.31%
100" T T T T
10° 10" 10° 10° 10*

FL1-Height(JE & M%)
B 1. MARNAMRDHTEE Abm E

Figure 1. Two groups of cells in the analysis of typical
Adsm figure
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Figure 2. Scatter plot of platelet ATP content and Adsm in

L Pob

the two groups
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F(LDLC) . i /MR 2 8 (PLT) K F 347 1fiL /s i A4 AR
(MPV) %54, HbAle 51/ ATP £ & 52 A
(B =1.235; P=0.000), 5 Apm F AL (B =
-0.54; P=0.000), B Aym 5 H FAER S IEH X
(B=0.03; P=0.006) ,{H% HbAlc i 5 HAH S EIT-
FE+rRE(R2,%K3),
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Table 2. The content of platelet ATP was analyzed and the

B3 531

results were analyzed

o H B {H bRtk g 14 Xz P1{H
W -5.066 — -7.998  0.000
HbAle 1.235 0.906 13.008  0.000

% 3. M/MME Abm 5ZFSHEX S TESEASITER
Table 3. Platelet Aysm correlation between the parameters

and multiple stepwise regression analysis results

m H B 1H. E B tE Py
o 3.148 — 4.499  0.000
HbAlc -0.540 -0.840 -9.587  0.000
e 0.030 0.253 2.891  0.006

Sy RAEGEMAS B HPT, WA 45 5 Wow , &
XoF L/ NG P 1 5 ) = B R IR R R AR = T AL A
IfekErs Jr I .
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ATP 45 BB I 5 ST b E i ek i ATP™
PRI , T8 B LR AR 5 P, A5 2 4 45 ORI S AL W IR
e 7= A ATP B RS , 2 PR LR D RE T AT
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