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Resting-state fMRI study on alteration of amplitude of low frequency fluctuation and its relationship with

aggressive behaviors in first-episode major depressive disorder patients

YONG Na', WU Fei’, HU Hua** , LU Faijin*, DU Lian*, HUANG Qing-ling’ , DENG Wei', MENG Hua-qing’

1. Department of Psychiatry and Mental Health, Clinical Medicine Faculty, North Sichuan Medical College, Nanchong 637000,
Sichuan, China

2. Department of Radiology, the First Affiliated Hospital of Chongqing Medical University, Chongqing 400016, China

3. Department of Psychiatry, the First Affiliated Hospital of Chongqing Medical University, Chongqing 400016, China

4. The Mental Health Center &. Psychiatric Laboratory, West China Hospital, Sichuan University, Chengdu 610041, Sichuan,
China

[Abstract] Objective To investigate the alterations of the amplitude of low frequency fluctuation (ALFF) by the resting-
state fMRI in first-episode major depressive disorder (MDD) patients, and to analyze the relationship between brain area of
different ALFF alterations with their aggressive behaviors. Methods Thirty first-episode MDD patients receiving no treatment
or stopping treatment for 2 weeks and 30 sex-, age-, and education-matched healthy controls were included in this study. All
the participants were scanned with 3. 0 T resting-state fMRI scanner and the blood oxygenation level dependent (BOLD) signals
were acquired to calculate the amplitude of low frequency fluctuation (ALFF). Then we examined the differences in ALFF
findings between the two groups and the correlations between the scores of aggressive behavior and ALFF in the brain areas

showing significant group differences. Results Our results showed that MDD patients had significantly increased ALFF in the
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left insula, parietal lobe sub-gyral, precentral gyrus, and the right superior temporal gyrus, precentral gyrus, and inferior
frontal gyrus compared with the health controls (P<Z0. 001, corrected by Alphasim); while they had decreased ALFF in the left
thalamus, precuneus and right lingual gyrus, and fusiform gyrus (P<Z0. 001, corrected by Alphasim). The correlation analysis
indicated that the increased ALFF in the left precentral gyrus was positively correlated with the scores of physical aggression,
self-aggression, and total score of aggressive behaviors (+=0. 41, 0.49, 0. 39, P<{0.05 or 0. 01). The increased ALFF in the
right inferior frontal gyrus was negatively correlated with anger (r=—0. 44, P<Z0. 05). Conclusion Spontaneous abnormal
neural activities exist in some brain regions of MDD patients in the resting-state fMRI, and the increase of ALFF in regions of
frontal is closely related to the aggressive behaviors of patients.

[Key words ] depressive disorder; aggression; resting state functional magnetic resonance; amplitude of low frequency
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Tab 1 Brain areas with increased ALFF in MDD patients compared with normal controls

Side Brain region k t value X Y Z
Left Insula 11 4. 69 —36 6 —6
Left Parietal lobe sub-gyral 9 3.91 —30 —48 27
Left Medial frontal gyrus 18 4,68 —45 3 45
Right Superior temporal gyrus 9 4. 24 51 —27 6
Right Medial frontal gyrus 6 4. 09 15 42 24
Right Inferior frontal gyrus 8 3. 96 42 3 36

ALFF: Amplitude of low-frequency fluctuation; MDD. Major depressive disorder; k: Cluster number; ¢ value: Resulted

from t-test of the peak voxel; X, Y, Z. Refer to the coordinates of the primary peak in the MNI space
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Fig 1 Images of brain areas with increased ALFF in MDD patients compared with normal controls (red zone)

ALFF value increase (in a decreasing order) ; left insula, right superior temporal gyrus, right medial frontal gyrus, left parie-

tal lobe sub-gyral, right inferior frontal gyrus, left medial frontal gyrus

®2 MEPERESEEMRALLRMNA ALFF BRE X

Tab 2 Brain areas with decreased ALFF in MDD patients compared with normal controls

Side Brain region k t value X Y 4
Left Thalamus 7 —4.34 —3 —9 6
Left Precuneus 17 —5.14 =9 —45 75
Right Fusiform gyrus 15 —4.37 39 —72 —18
Right Lingual gyrus 17 —=3799 18 —96 —9

ALFF: Amplitude of low-frequency fluctuation; MDD: Major depressive disorder; k: Cluster number; ¢ value: Resulted

from -test of the peak voxel; X, Y, Z. Refer to the coordinates of the primary peak in the MNI space
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Fig 2 Images of brain areas with decreased ALFF in MDD patients compared with normal controls (blue zone)

ALFF value decrease (in a decreasing order) : right fusiform gyrus, right lingual gyrus, left thalamus, left precuneus
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Tab 3 Correlation between brain areas with increased ALFF and aggressive behaviors in MDD patients

Physical Verbal

Total score of

Brain region Anger Hostility Self-aggression
aggression aggression aggressive behavior
Left insula 0.12 0. 14 0.17 0. 25 0. 25 0.22
Left parietal lobe sub-gyral 0.02 —0.10 0.01 0.09 —0. 06 —0.02
Left medial frontal gyrus 0.41~% 0.24 0.29 0. 31 0. 49 0. 39
Right superior temporal gyrus —0.07 —0.25 —0.11 —0.24 —0.19 —0.25
Right medial frontal gyrus 0. 10 0.16 0. 23 0.17 0.11 0. 16
Right inferior frontal gyrus —0.12 0. 31 —0.44~ —0.05 0.07 —0. 29

"P<C0. 05, "P<C0. 01
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