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[Abstract] Objective To evaluate brain plasticity by resting-state fMRI (rs-fMRI), and to explore
the potential neuroendocrine mechanism of repetitive transcranial magnetic stimulation (rTMS) in improving
post-stroke cognitive impairment (PSCI) in patients with low thyroid hormone (TH) level. Methods A total
of 28 patients with PSCI with low TH level who received rehabilitation treatment in Shijiazhuang People’s
Hospital from August 2020 to December 2021 were randomly divided into rTMS group (n=15) and control
group (n = 13). Cognitive function was assessed by Montreal Cognitive Scale (MoCA) before and 4 weeks
after r'TMS, and serum levels of tri-iodothyronine (T,), thyroxine (T,) and thyroid stimulating hormone (TSH)

were measured by double antibody sandwich method. 1rs-fMRI was used to calculate the fractional
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amplitude of low-frequency fluctuation (fALFF) and observe the activated brain regions after stimulation.
Pearson correlation analysis was used to obtain the distribution of synchronous changes of activated brain
areas based on whole-brain functional connection strength of hypothalamus and serum TH level in 2 groups.
Results  After 4 weeks of intervention, compared with control group, MoCA score (F = 1163.054, P =
0.000), and serum T, (F=1111.685, P=0.000), T, (F=2847.333, P=0.000), TSH (F=251.316, P =0.000) in
'TMS group was increased. In rTMS group, fALFF value increased mainly in posterior cerebellar lobe (z =
4.699, P <0.05), middle frontal gyrus (¢t =4.356, P < 0.05) and superior frontal gyrus (1 =5.675, P <0.05),
while fALFF value decreased in superior temporal gyrus (¢=-7.874, P <0.05) and middle temporal gyrus (1=
-5.776, P <0.05). The enhanced functional connectivity of the whole brain with bilateral hypothalamus as
the region of interest (ROI) and the simultaneous increase of serum T, and TSH levels were mainly
'TMS can

indirectly affect hypothalamic function through cerebral cortex, increase serum TH level and improve

concentrated in the cerebellum, frontal lobe and parahippocampal gyrus. Conclusions

© 933 -

cognitive function in PSCI patients.
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Table 1. Comparison of general data between rTMS group
and control group
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Table 2. Comparison of MoCA score and serum TH level between rTMS group and control group before and after
intervention (x *s)
g %% T AT THi4 A5 25 1% T BT T84 A 5
MoCA (FF-43) T,(nmol/L)
papiicE:] 13 12.54 +4.54 15.46 +4.07 Xf B4 13 124.92 +31.24 129.86 +30.12
rTMS 44 15 13.40 +3.60 19.20+3.29 rTMS 4 15 115.92£29.52 121.29 +23.04
T,(nmol/L) TSH(mU/L)
X A 13 0.95+0.19 1.09+0.21 Xt B 13 1.74+ 1.50 1.55+ 0.54
rTMS 24 15 0.96+0.19 1.29+0.16 rTMS 4 15 1.78 = 1.17 227+ 1.15

MoCA , Montreal Cognitive Assessment, 52 F ORI PR AN & 26 50 TMS, repelitive lranscranial magnetic stimulation, RN R Ty, tri-
iodothyronine , = filll FF IR AR 52 2 152 ; T, , thyroxine, HUR R 25 5 TSH, thyroid stimulating hormone , fi HIR AR % =

F3 CTMSH 5% B T TG MoCA 343 LT bR I 8038 7K 7 117 ) ek 35 3 19 7 22 43 A 3%

Table 3. ANOVA for pretest-posttest measurement design of MoCA score and TH between rTMS group and control group

5 7 ok IR SS df MS FAi P || 22 5ok 8 SS df MS Ffi Pl
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N s ] 290.942 1 200.942 87704 0.000 | 40 ] 925.868 1 925.868  1.023 0.332
Jab B U] it 5 ] 1.558 1 1.558 0.516 0.486 || Kbz x i gt i ] 421345 1 421345  0.430 0.524
Y] 1R 2 122269 12 10.189 2 H) 1R 2 11172.170 12 931.041
HNRE 484.808 12 40.401 HAR % 8376.039 12 698.003

T, TSH
Ab BRI % 62.503 1 62.503 1111.685 0.000 || AbEEHZE 241.623 1 241.623 251.316 0.000
N ] 1.067 1 1.067  45.643  0.000 [ A 6.818 1 6.818 11.616 0.005
A B < 0[] 0.008 1 0.008 0.143  0.712 || AbFE x U 5 B i) 9.849 1 9.849  19.982 0.001
2 [A) % 22 0.675 12 0.056 2 F) 1R 2 11.537 12 0.961
H MR 0.281 12 0.023 AR % 7.044 12 0.587

thyroid stimulating hormone, i FOWR i i &=

MoCA , Montreal Cognitive Assessment, SRR RN PEM = 5 T,, tri-iodothyronine, =R IR R R AR ; T,, thyroxine, IR IR 2% ; TSH,
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Figure 1
brain between rTMS group and control group before rTMS.
Figure 2
r'TMS group was changed after 4 weeks of rTMS.

There was no difference in fALFF value of the whole

Compared with control group, the fALFF value of

R4 EEERORPECT 04 )5 AL IALFF {8 22 5 il X
B HE TR BT 25 2 00 #
Table 4. Brain regions of the fALFF value between rTMS

group and control group based on VBM after 4 weeks of
rTMS

- MNT U {5 A 7% (mm ) . P
X y 7
TALFF {1 38 55 15 [X.
N 27 -84 -54 34 4.699 <0.05
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Figure 3  After 4 weeks of rTMS, the active brain regions associated with ROI1-based global functional connectivity
and serum T, changes were right posterior cerebellar lobe, left superior frontal gyrus, limbic lobe, parahippocampal
gyrus, middle temporal gyrus, cingulate gyrus and inferior parietal lobule (yellow areas indicate). Figure 4  After
4 weeks of r'TMS, the active brain regions associated with ROI1-based global functional connectivity and serum TSH
changes were right superior prefrontal gyrus, left medial frontal gyrus, thalamus and anterior central gyrus (yellow

areas indicate).
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Figure 5 After 4 weeks of rTMS, the active brain regions associated with ROI2 - based global functional
connectivity and serum T, changes were right cerebellum, left temporal lobe, parahippocampal gyrus, right middle
occipital gyrus, left inferior frontal gyrus, and left parietal lobe (yellow areas indicate). Figure 6 After 4 weeks
of r'TMS, the active brain regions associated with ROI2-based global functional connectivity and serum TSH changes
were right posterior cerebellar lobe, right middle occipital gyrus, left marginal lobe, left parahippocampal gyrus

and right superior frontal gyrus (yellow areas indicate).
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