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Memory function and related brain area activation in patients with impaired
glucose tolerance
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[ Abstract] Objective To investigate the memory function and related brain activation during a working memory in the patients with
impaired glucose tolerance (IGT) and the subjects with normal glucose tolerance (NGT). Methods Laboratory examination, memory
evaluation and functional magnetic resonance imaging (fMRI) during a working memory were performed in 13 IGT patients and 19 NGT
subjects. Memory function and related laboratory results were analyzed and compared between the 2 groups. Results The vision
regeneration, sense of touch, understanding and other short-term memory functions were significantly reduced in the IGT patients than
in NGT subjects (P < 0. 05). The activations in brain areas of the right temporal lobe, back temporal ( brodmann area 22, BA22
region) , lenticular nucleus, putamen and caudate nucleus were weakened in the IGT patients than in the NGT subjects. Conclusion
IGT patients may exist early short-term memory dysfunction, which may be related with weakened activation in brain regions.
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Table 1 Comparison of clinical features between NGT

and IGT groups
NGT group IGT group
Item

(n=19) (n=13)
Male[n(%) ] 8(42.1)  4(30.8)
Age(years,x £ 5) 54.1+6.1 54.3 5.1
Education( years,x £ 5) 14.1 £2.7 12.8 £2.9
Systolic blood pressure( mmHg,% +s) 122.8£9.7 122.216.7
Diastolic blood pressure( mmHg,x +s) 72.8 £7.5 73.9 4.9
BMI(kg/m? % + 5) 25.0 3.6  26.943.4
Waist circumference( cm,% + 5) 87.2 9.6 87.1x10.7
HbAlc(% ,x£s) 5.5x0.2 5.7x£0.4°

Total cholesterol (mmol/L,% £ )
Triglycerides( mmol/L,% +5)
LDL-C(mmol/L,x +5)
HDL-C(mmol/L,x £ 5)

FPG( mmol/L,% £5)

2hPPG( mmol/L,x +5)

5.07+0.85 4.63+0.96
2.04+£0.92 2.23+1.57
3.69+0.63 2.79+0.83
1.31+£0.27 1.28+0.36
5.08+£0.26 5.78 £0.65%
6.46£0.97 8.94+0.83"

NGT; normal glucose tolerance; IGT; impaired glucose tolerance; BMI.
body mass index; HbAlc: glycosylated hemoglobin Alc; LDL-C: low-

density lipoprotein cholesterol; HDL-C. high-density lipoprotein

cholesterol; FPG . fasting plasma glucose; 2hPPG; 2-hour postprandial
plasma glucose. 1 mmHg = 0. 133 kPa. Compared with NGT group,
*P<0.05
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Table 2 Comparison of scores of MMSE and RWMS-RC

between two groups (x£s)

Item NGT group (n=19) IGT group(n=13)
MMSE 28.21.5 27.9x1.6
Experience 5.0+0.0 5.0x£0.0
Direction 5.0+0.0 5.0x£0.0
Forward count 59.3 6.5 53.31x6.1
Reverse count 164.4 +57.3 164.0 £67.9
Accumulation 78.9+£16.6 80.8+29.3
Picture 13.9+2.1 13.9+2.7
Recognition 13.7 1.7 13.3x2.0
Vision regeneration 12.4 +1.8 9.913.4°
Association 14.9+2.9 15.4+3.4
Sense of touch 148.1 £102.6 75.2+52.4°
Understanding 11.5 £3.2 8.0+3.8*
Recite number 13.0£1.7 11.7 2.4
Memory quotient 98.5+17.7 96.4 +16.2

NGT; normal glucose tolerance; IGT; impaired glucose tolerance ; MMSE;
Mini-Mental State Examination. Compared with NGT group, * P <0.05
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