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Amplitude of low frequency fluctuation in resting-state functional magnetic resonance imaging
for patients with type 2 diabetes retinopathy
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Abstract: Objective To evaluate the change in the brain function of patients with type 2 diabetes retinopathy by utilizing the
amplitude of low frequency fluctuation (ALFF). Methods The resting-state functional magnetic resonance imaging (rs-fMRI)
data of 18 patients with type 2 diabetes mellitus (T2DM), 19 patients with type 2 diabetes retinopathy (T2DR) and 21 normal
controls (NC) were analyzed. ALFF values were calculated, and the differences in resting-state brain function between three
groups were compared. Results Statistical significance was found in ALFF values between the three groups (P<0.05).
Compared with NC, increased ALFF values of T2DM patients were detected in the left inferior parietal lobe, left lingual gyrus,
right cingulate cortex and limbic lobe. Compared with T2DM patients, decreased ALFF values of T2DR patients were found
mainly in the bilateral posterior cerebellum lobe, left precunues and left superior frontal gyrus. Conclusion No obvious
cognition disorder is found in clinic, but brain functional damages associated with cognition of T2DM patients are detected in
the early period, and the number of damaged brain regions increased when the retinopathy is developing.
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Tab.1 Demographic, clinical, and cognitive characteristics of subjects

Item NC (n=14) T2DM (n=14) T2DR (n=14) Fly P value
Agelyear 50.14+7.83 57.29+9.87 56.07+9.74 - 0.102
Gender (male/female) 77 9/5 0.769 0.681
HbA1c/% - 8.28+1.63 8.26+1.77 - 0.228
LDL-c/mol-L" 2.61+0.61 3.16+0.99 3.20+1.65 0.475 0.628
HDL-¢/mol-L" 1.27+0.23 1.30+0.43 1.33+0.29 0.064 0.938
TG/mol-L" 0.95+0.40 1.62+0.77 4.31£7.33 1.070 0.362
CHOL/mol-L" 4.4440.87 6.36+2.79 5.79+2.80 1.040 0.372
FPG/mmol -L" 5.11£0.88 9.27+2.96 9.63+2.93 = 0.000
Diabetes duration /year - 7.86£3.16 11.04+7.23 - 0.002
Systolic BP/mmHg 125.50+9.96 132.56+19.62 130.80£26.32 0.271 0.765
Diastolic BP/mmHg 82.00+5.13 81.89+6.64 75.50+9.86 2221 0.130
MMSE 28.92+0.83 28.29+0.99 28.50+1.09 1.569 0.221

NC: Normal controls; T2DM: Type 2 diabetes mellitus; T2DR: Type 2 diabetes retinopathy; HbAlc: Hemoglobin Alc; LDL-C:

Low- density lipoprotein- holesterol; HDL-C: High-density lipoprotein- cholesterol; TG: Triglyceride; CHOL: Cholesterol; FPG:

Fasting plasma glucose; Systolic BP: Systolic blood pressure; Diastolic BP: Diastolic blood pressure; MMSE: Minimum mental

state examination
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c: T2DR group
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Fig.1 Brain regions with ALFF value higher than the whole brain mean baseline were showed

2 5NCLb#, T2DM B iR & ALFF i X (WS 14658
Tab.2 Brain region of T2DM with higher ALFF value than NC (two—sample ¢ test)

Cluster Side Anatomic region i K t value P value (corrected)
X Y V4
1 R/L Cerebellum anterior lobe 0 -54 -30 46 4.1112 0.01
2 IL Inferior temporal gyrus -51 -12 -30 33 4.598 0 0.01
3 R Frontal Inf Orb R (aal) 24 21 3 14 4.458 7 0.01
4 IL Lingual gyrus -12 -96 -18 49 4.5842 0.01
4 L Brodmann area 18 -12 -96 -18 17 4.5842 0.01
5 L Frontal_Inf Orb_R (aal) -24 21 -9 14 5.059 7 0.01
6 R Cingulate gyrus 21 0 39 47 4.0216 0.01
[ R Limbic lobe 21 0 39 54 4.0216 0.01

Peak (X Y Z): Coordinate of the maximum of the clusters (P<0.001, AlphaSim corrected; P<0.01, cluster size>40).
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Fig.2 Compared with NC group, brain regions with increased ALFF value in T2DM group were showed
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Tab.3 Brain region of T2DR with lower ALFF value than T2DM (two—sample ¢ test)

Peak
Cluster Side Anatomic region K t value P value
X Y zZ
1 R/L Cerebellum posterior lobe 30 -78 -36 709 -4.682 5 0.01
2 L Middle temporal gyrus -57 -69 12 38 -5.129 2 0.01
3 L Precuneus 0 -45 48 45 -4.2382 0.01
4 L Superior frontal gyrus -33 45 33 61 -5.252 4 0.01
4 L Broadmann area 9 -33 45 33 33 -5.2524 0.01

B3 5T2DM 4L, T2DR & #& ALFF ERRAIRKX
Fig.3 Compared with T2DM group, brain regions with decreased ALFF value in T2DR group were showed
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