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Altered fractional amplitude of low-frequency fluctuation of fMRI signals and its correlation

with cognitive impairment in type 2 diabetes mellitus patients
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Abstract: Objective To investigate abnormal resting-state brain activities in patients with type 2 diabetes mellitus (T2DM) by
functional magnetic resonance imaging (fMRI) technology and cognitive function tests. Methods The fMRI signals and cognitive
functions of 28 T2DM patients and 28 healthy controls were collected. Fractional amplitudes of low-frequency fluctuation (fALFF)
of fMRI signals were calculated, and differences of fALFF between the two groups were compared. Correlations between results
of fALFF and cognitive tests were analyzed. Results Compared with healthy controls, T2DM patients developed significantly
increased fALFF in the right cerebellum and the right dorsolateral superior frontal gyrus, and obviously decreased fALFF in the
left middle temporal gyrus, the left calcarine, the right middle temporal gyrus and the right supplementary motor area. fALFF
in the right middle temporal was negatively correlated to the results of trail making test-A. Conclusion Abnormal spontaneous
neural activities are observed in T2DM patients, which may provide preliminary imaging evidence for cognitive impairment in

diabetic patients.
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cognitive impairment
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F1 T2DM BESESWRA—RIGKREREEB (x+5)

Tab.1 Comparison of clinical information between T2DM patients and healthy controls (Mean+SD)

Parameter T2DM patient (n=28) Healthy control (n=28) P value
Gender (male/female) 14/14 12/16 0.789
Agelyears 56.14+9.20 52.39+8.72 0.123
Education/years 7.43+4.39 8.36+2.78 0.349
Fasting-blood glucose/mmol - L 9.37+2.43 5.44+0.41 0.000
OGTT 2 h/mmol-L" 15.1243.43 5.81+1.20 0.000
HbA1C/% 6.93+0.85 5.27+0.29 0.000
TCH/mmol-L" 5.17+0.91 5.22+1.01 0.842
TG/mmol -L" 1.79+1.60 1.86+2.42 0.908
HDL/mmol-L" 1.37+0.31 1.40+0.30 0.714
LDL/mmol-L" 2.97+0.93 2.97+1.02 0.975
DBP/mmHg 77.00+17.32 81.96+7.50 0.174
SBP/mmHg 127.40+81.32 124.36+12.81 0.643
BMI/kg - m” 26.35+3.44 24.46+3.09 0.330
MMSE 26.50+2.43 28.11+1.78 0.007
TMT-A 72.14+29.66 56.39+20.33 0.024
TMT-B 175.54+74.83 139.29+45.94 0.033
Forward DST 7.64+1.16 7.64+1.16 1.000
Backward DST 7.93+1.30 4.46+1.37 0.140
Stroop A 29.39+14.00 27.61+5.25 0.530
Stroop B 43.68+13.96 44.18+14.88 0.897
Stroop C 87.18+45.03 79.57+18.50 0.412

T2DM: Type 2 diabetes mellitus; HbAlc: Hemoglobin Alc; TCH: Total cholesterol; TG: Triglycerides; HDL: High

density lipoprotein; LDL: Low density lipoprotein; DBP: Diastolic blood pressure; SBP: Systolic blood pressure; BMI:

Body mass index; MMSE: Mini-mental state examination; TMT: Trail making test; DST: Digit span test
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1 T2DM & 5IEE X R FALFF 257 KX
Fig.1 Brain regions showing differences in fALFF between T2DM patients and healthy controls

A: Cerebellum crusl; B: Left middle temporal gyrus; C: Right middle temporal gyrus; D: Left calcarine;

E: Supplementary motor area; F: Right superior frontal gyrus

2 T2DM B & 537 H84E FALFF Z =KX
Tab.2 Brain regions showing differences in fALFF between T2DM patients and healthy controls

Peak MNI coordinates
Brain region Hemisphere Brodmann area  Cluster size t value
X Y Z
Cerebellum crusl Right - 18 42 -54 -33 4.03
Superior frontal gyrus Right 6 26 33 -9 60 4.49
Middle temporal gyrus Right 22 10 66 -51 9 -3.56
Supplementary motor area Right 6 20 3 -24 51 -3.83
Calcarine Left - 12 -12 -63 12 -3.76
Middle temporal gyrus Left - 24 -44 -48 6 -3.42

MNI: Montreal neurological institute

p=0.017
0 1=-0.448

-0 20 0 20 40 60
TMT-A*

2 T2DM BEZELNIK A SR E) 5 A S B FALFF B85 1%
Fig.2 Correlation between time for trail making test-A and fALFF
of the right middle temporal gyrus in T2DM patients

*: Adjusted values controlling for gender and education year
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