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Study on rs-fMRI in different degrees of obesity children aged 7-15 years based on ReHo
LI Qian, WANG Xin, YANG Ming’
Department of Radiology, Children’ s Hospital of Nanjing Medical University, Nanjing 210008, China

[Abstract] Objective: To observe the features of brain regional homogeneity (ReHo) in children with different degrees of obesity
aged 7—15 years by resting state functional magnetic resonance imaging (rs-fMRI). Methods: Resting-state fMRI data were collected
from 35 cases obesity children (OB), 20 cases obesity children with metabolic syndrome (MS) , and 24 cases healthy children (HC).
The data were analyzed, and ReHo differences among the three groups were compared. Then the correlation between the different brain
regions and clinical data was analyzed. Results: Compared with HC group, the ReHo values of right fusiform gyrus and left inferior
temporal gyrus in OB group and MS group were higher. The ReHo values of right medial superior frontal gyrus and left dorsolateral
superior frontal gyrus decreased. Compared with OB group, the ReHo value of left dorsolateral superior frontal gyrus in MS group was
lower. The ReHo values of left dorsolateral superior frontal gyrus were negatively correlated with alanine aminotransferase (ALT) and
aspartate aminotransferase (AST) (r=—0.350, P=0.009; r=—0.294, P=0.029). Conclusion: Obese children have abnormal functional
activity in brain areas such as participating in feeding regulation and inhibitory control, and the abnormal activity in the left
dorsolateral superior frontal gyrus is associated with the degree of obesity, which may provide imaging evidence for early intervention
and treatment.
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Table 1 Comparison of clinical data among three groups

Clinical data HC(n=24) OB(n=35) MS(n=20) xX/F P
Sex(male/female ,n/n) 18/6 27/8 15/5 1.57 0.389
Age(years,x +s) 9.89 +2.02 10.75 + 1.99 10.89 +2.53 1.84 0.165
BMI(kg/m*,x +s) 16.52 +2.29 28.94 £ 4.42 31.56 £3.71" 132.89 <0.001
DBP(mmHg,x +s) 66.72 £ 8.73 70.53 £9.72" 75.26 = 8.70" 5.21 0.006
SBP(mmHg,% + s) 11131 £7.17 121.44 + 13.39 132.65 + 10.39™ 23.52 0.003
TG(mmol/L,x +s) 0.97 £0.51 1.23 £0.52° 1.92 +£0.79' 17.25 <0.001
TC(mmol/L,% % s) 4.01 £0.70 4.32 +0.64' 4.52 +0.65' 4.06 0.020
ALT(U/L,x £5) 14.82 + 8.28 45.18 +39.09' 66.26 £ 55.11° 12.21 <0.001
AST(U/L,x % 5) 21.86 £5.18 30.13 = 18.94° 36.69 £ 26.19 4.29 0.016
HDL-C(mmol/L,x + s) 1.46 £0.24 1.05 +0.14 1.09 £0.16" 18.51 <0.001
FPG(mmol/L,x + s) 5.12 £ 0.65 5.04 +0.33 5.11+£0.42 0.31 0.733
FINS(mU/L,% % 5) 7.60 + 6.69 23.06 + 13.68" 50.22 + 1.9 3.47 0.035

Compared with HC group, P <0.05; compared with OB group, P <0.05.
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Table 2 Brain regions with significant differences in

ReHo values among groups

Coordinates Cluster
Gyrus .
X Y 7 size
Fusiform_R 39 48 -18 1529 131
Temporal_Inf_L -45 -39 24 19.47 130
Frontal_Sup_Medial_R 12 66 15 19.39 270
Frontal_Sup_L -18 42 27 1275 129
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Figure 1 Brain regions with significant differences in

ReHo values among groups
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Figure 2 Comparison of szReHo values in different brain regions among groups
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Table 3 Correlation between ReHo value and clinical data among groups

BMI SBP ALT AST
Gyrus
r P r P r P r P
Fusiform_R 0.439 <0.001 0.310 0.021 0.246 0.070 0.230 0.090
Temporal_Inf_L 0.383 0.004 0.374 0.005 0.347 0.009 0.366 0.006
Frontal_Sup_Medial_R -0.270 0.046 -0.202 0.138 -0.228 0.094 -0.210 0.124

Frontal_Sup_L -0.484 <0.001 -0.173 0.207 -0.350 0.009 -0.294 0.029
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