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Fig. 1 The protocol of repetitive transcranial magnetic stimulation
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Fig. 2 UPDRS score changes between pre-rTMS and
post-rTMS intervention ( * P<0.05 )
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Fig. 3 Topographical maps of P-values for the differences between pre-rTMS and post—-rTMS intervention

The red dots indicate statistical significance at P<0.05.
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Fig. 4 Brain functional network clustering coefficient and global efficiency at pre-rTMS and post-rTMS intervention

The dotted lines indicate 95% confidence interval.



+130-

EMUFESEYIRHR

Prog. Biochem. Biophys. 2023; 50 (D

P25 S5 [R5 EAERCRPE By . A IX A Rl A
FEEERENN . Theta, alpha#5 B i ]9 2% 41 4544 JC BH
A, HEJ5 beta, gamma JEY R R RIS 2R

RORPIEAR,

o
)
¥

=
i
(=}

=
1%}
=]

Clustering coefficient
=)
)
W

S
=
5

0.38
0.36
0.34

efficiency

— 032

Globa

0.30
0.28

H7 0 b high gamma i B RE2E R A Y

S JRRCRAE I, A BEAE 18%~22% . 52%~
53% Y [l N B 2K RA W E FEAL (P<0.05), fF
44% BF 4 Jmy 2R W 3 AL (Z=-2.016, P=
0.0437) (&5),

Proportional thresholding/%

Theta Alpha Beta
— : pre-rTMS 0.45F 0321,
—— :post-rTMS & b=
2 2
Q 3
§ § 0.24
2 2
5 5
B ] L
) \ ) 0.16
L 1 L 1 020~ ! L ! 1 1 1 1
20 40 60 80 20 40 60 80 20 40 60 80
Proportional thresholding/% Proportional thresholding/% Proportional thresholding/%
0.55F 0.33r
o > >
e % 0.50F % o
5 o g 030
R — s B — g | —
= SR = $
e S 040 ‘ IR v e ——
&) S (&) 58
0351
! ) ) ) ! ! . | 0.24L ) ) L
20 40 60 80 20 40 60 80 20 40 60 80
Proportional thresholding/% Proportional thresholding/% Proportional thresholding/%
Low gamma High gamma
0.30F s 0.36 s seokok
k| |
8 . S 030F
= 0.251 . 2
8 8
Q Q
& &
g g
2 2
@) o e
20 40 60 80 20 40 60 80
Proportional thresholding/% Proportional thresholding/%
0.32F 0.361 *
2 0301 2
s ogal T ——— & 030f.
281 ] e
=] . = e S
o 5 . ()
B Br——————— E ol —
=] 2
O 0.24r &)
0250 40 60 80 0183 40 0 80

Proportional thresholding/%

Fig. 5 Brain functional network clustering coefficient and global efficiency in each frequency band at pre—-rTMS and

post—-rTMS intervention
The dotted lines indicate 95% confidence interval, * P<0.05, *** P<0.001.
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Fig. 6 Notched box plot of node degree through average local network measures

(a) Frontal area; (b) central area; (c) posterior area; (d) occipital area. Regarding the boxplots, the green boxes indicate pre-rTMS, and the red boxes

indicate post-rTMS. The line in the middle of each box is the sample median, and the bottom and top edges mark the 25th and the 75th percentiles,

beyond the whisker length are marked as outliers that appears as a + sign.
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Fig.7 Functional connectivity comparison results between pre-rTMS and post—rTMS intervention

The red lines indicate significantly enhanced connectivity, the blue lines indicate significantly reduced connectivity.
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Brain Functional Network Analysis of Repetitive Transcranial Magnetic
Stimulation Therapy for Motor Symptoms in Parkinson ‘s disease’

LI Run-Ze'?, YAO Yao”, FENG Ke-Ke”, YANG Shuo'?, LI Jia-Li"?,
CHENG Yi-Feng”, YIN Shao-Ya”", XU Gui-Zhi"?"

("State Key Laboratory of Reliability and Intelligence of Electrical Equipment, Hebei University of Technology, Tianjin 300130, China;
Z)Key Laboratory of Bioelectromagnetics and Neuroengineering of Hebei Province, Hebei University of Technology, Tianjin 300130, China;
Y Department of Neurosurgery, Tianjin Huanhu Hospital, Tianjin 300350, China)

Abstract Objective Repetitive transcranial magnetic stimulation (rTMS) has been widely used in clinics to
realize the treatment of neurological and psychiatric diseases, especially in depression and pain. In recent years,
many studies have applied it as an adjuvant approach to treatment of Parkinson’s disease (PD) in order to relieve
the patient’s motor symptoms and improve motor function. At present, the unified Parkinson’s disease scale and
motor task are used to evaluate the adjuvant treatment effect of rTMS on motor symptoms, but there are few
studies exploring the regulatory mechanism of high-frequency rTMS stimulation. Methods In this study, 10 Hz
rTMS over the primary motor cortex (M1) on the contralateral side of the limb symptom onset side in 16 PD
patients. By comparing the changes of brain neuron activity and the interactions between brain function before
and after stimulation, we investigated the regulatory effect of repeated sessions of M1 high-frequency rTMS on
brain neuron activity in PD patients. Results The results showed that after 10 d of M1 stimulation, beta
oscillations increased and gamma oscillation significantly decreased (P<0.05) in motor cortex, and the
connectivity between the frontal and parietal cortex was reduced (P<0.05). Conclusion It shows that 10 Hz
rTMS mainly changes the beta and gamma rhythm in PD patients. The changes of beta and gamma oscillations in
motor cortex may be related to the improvement of motor function, and the changes in prefrontal gamma
oscillations may be due to inhibits abnormal neuron firing activities and modulates the patient’s motor control

function.

Key words repetitive transcranial magnetic stimulation, Parkinson’s disease, the primary motor cortex,
electroencephalography, brain functional network
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