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Abstract

Objective: Comparison of the effects of repetitive peripheral magnetic stimulation of different in-
tensities on motor cortical excitability. Method: With inclusion and exclusion criteria, 20 healthy
volunteers with right-handedness were recruited and ranked using the random number method.
All subjects received rPMS stimulation at threshold intensity (TO group), subthreshold 80% (T1
group), suprathreshold 120% (T2 group), and suprathreshold 150% (T3 group) on four different
dates (to avoid any lasting post-stimulus effects, each receiving experiment was separated by at
least 7 days) in a comfortable and quiet experimental environment. Subjects receiving each sti-
mulation were randomly selected by computer, and the intensity of each stimulation received by
each subject was randomly selected by computer, after which another experimenter used TMS to
measure MEP amplitude, latency, and resting motor threshold without knowing the stimulation
conditions. The MEP amplitude was also measured by paired-pulse stimulation, and the ratio was
obtained by dividing the measured metrics with the conventionally measured amplitude metrics,
which was recorded as the percent inhibition. Results: 1) There were no significant differences in
MEP amplitude, latency, and resting motor threshold indices before and after intensity stimula-
tion in the T1 group, and the differences in amplitude indices before and after stimulation were
statistically significant for the remaining groups (P < 0.05), and the sample-related a values grad-
ually increased with changes in stimulus intensity (T3 > T2 > T0 > T1); 2) there was no statistically
significant difference in the percentage of inhibition before and after stimulation in the T1 and T2
groups (P > 0.05), but the significance of the sample correlation (a value) suggested that there
were still some differences in the indicators before and after stimulation. The differences in the
percentage of inhibition before and after stimulation in the remaining groups were statistically
significant (P < 0.05), and the sample-related a value gradually increased with the change of sti-
mulation intensity (T3 > T2 > TO > T1). Conclusion: With the stimulation intensity causing obvious
muscle contraction as the threshold, the stimulation intensity within a certain range can promote
the excitability of the cerebral cortex, and there is a positive correlation.
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i FH B B s 3 ol 28— 1 OB TR ULA BER DA R B R BE T AR 881 . — X B4R 1 em ig— kP

DOI: 10.12677/acm.2024.1461871 1010 I IR 2= =23t e


https://doi.org/10.12677/acm.2024.1461871

relll, BRAITA

WU TR FAK LA 1.5 om [ PR B R 24 F 1) FDI LA b o Bt AR B a4 Rps g R b WL I e L
RGOSR, JEBECE N 5~10 KHz, SRAFEZEA 25 KHz, i 5 ms/div.

AR RN LR 88 e e . ARE [ bR 10~20 foi HE bR, LA C3 NS piE L
WA B Bz J v (1 F- 3B AR TR X o 22 i 152 % R )\ 7T £ Bl B MEP. )\ TR 2R P8l B P /N B4R 9 JEOK
PR T ) A FR) /N B T 4 Pl B B T i 2P 5 Sk R ARY), TS B i 4 pk 45°ff1 . C3 Ji BBl e LUK
KIRNE MEP 107 B A 9« A ” o RRYE 2 A A FE R, FATTR P A A3 5632 5K i e 448 P o ) i HH 55 P
FEFT BE RS, it S I W AR, BB A AR R FE R AE 10 YOELE TMS JIl e 2 /0 5 MR
G AT 50 uV [ MEP. %4 SR 2 SN rMT. il 120%rMT SREE [ TMS BB “#al” , UL s
8 MEP . AT 4 F A VL& B2 sk MR /N T 50 pV 1) MEP SHERR1E /3 Hr 2 4k 1t 10 A~ MEP, it
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SKFH BT R S ke [ 12035 S A I 2 )2 P9 # (Short-interval Intracortical Inhibition, SICIH). 1 F
7] — A I W5 2 B o) e A7) 038 B B o S A3 79 /N AR o 2% PR SRR B2 8 58 2 FDIL LA MEP B2 RIZ B
BIE ) 80%. V& IKIZ N BB SO, 42 T S K & e g iash B ERIE S 100 uV B, 7R
425 Yk A /0 3K K MEP IA 21 200 uV At 75 14 S /)N IR FE o WA o) 380 P 1 5 D rMIT 1) 120%
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2.3. Gt

FT A B B ) SPSS 26.0 TRGETH A b, 4Lt E BERHAR A Shapiro-Wilk fa363E4T IEZ 7047
IR P > 0.05, 75 LA 70 A o 4 YR BT % WA bn 22 57 ELBCR B R 207 2220 M » 3 ) LEBER ] Bonferroni
K, wrZAFE, WA Tambane T2 (MK, HIBHTE LLACR OO FEAS t K206, [N WLEEREAAR
KVESRFR. P <0.06 NZERBA G E Lo

3. &R
3.1. 4 RRIBET MEP $E¥RELER

20 4 52 F BRSO AT MEP FRIE . BRI 22 rMT BB B R 207 Z i e, Rl iy %
FHER G RN P> 0.05, $EoR T 2255 . BRI 4 VRO 0945 TiFE AR o B R 22 7 (P > 0.05), #RBE 52
KB AN F R PSR E R A (PMS BT RN 57 i M gy PEFE A AL T [F] — /K P W% 1,

Table 1. Comparison of pre-stimulation MEP indexes in 4 groups of subjects (X+s ms)
= 1. 4 AR ERIMET MEP fBARELE (X +s ms)

i BRI rMT
TO 2 0.48 +0.04 20.81+0.81 57.69+4.76
T14H 0.50 +0.03 20.93+£0.72 58.10+4.73
T2 41 0.48 +£0.36 20.89 £ 0.65 58.05 £ 3.97
T34 0.48 +0.29 20.86 £ 0.61 57.66 £ 3.30
F 1 2.29 0.09 0.06
MSE <0.01 0.49 17.94
P& 0.09 0.96 0.98
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3.2. MEP #RIBHYZE 4L

I M AR 4 32 AR H 2 BT J5 MEP 4RI, 85 R B8 T1 45230 432 BT IS IRIEFa b5 T4 i
72 5(P > 0.05), (HAEAKH G 23 1 (o ) S s HRNBRT S Fa R 0 AF A — € 2 5 . HoR S AR R BAT J=
PRMEFE R 22 50 390 Givt % (P < 0.05), HFEAAKMEN o 7B RV 2 AL B W 19 K (T3 > T2 > T0 >
T1). W% 2.

Table 2. Comparison of MEP amplitude before and after stimulation between four groups (X+s ms)
7= 2. 4 AW EBRIHATT MEP #RIB(X+s ms)

253 T e ta aff P1E
TO 41 0.48 +0.04 0.51+0.04 ~2.899 0.268 <0.05
T14 0.50 +0.03 0.51+0.04 -0.878 0.183 0.391
T2 4 0.48 +0.36 0.61+0.07 -7.372 0.628 <0.05
T34 0.48 +0.29 0.71+0.06 ~15.196 0.877 <0.05

3.3. MEP B HAR Tk

Sy I T 4 2 R E L2 BT S5 MEP VBRI, 45 B Sor T1 4323 B2 ot e i AR Wl A 6
G Z 5 (P > 0.05), H o HIE AT S IEARMIAFE— € E . HARSHIERBAT G R 8 s 2
A G E R (P < 0.05), HAEAM MR o fE B 300 AR AL IR K (T3> T2 > T0 > T1). Lk 3.

Table 3. Comparison of MEP incubation period before and after stimulation between four groups (X+s ms)
= 3. 4 HZ R ERHETG MEP BAEA(X+s ms)

25 T RIEE tE aff P1E

TO 41 20.81+0.81 19.94 +1.01 2.044 0.215 <0.05

T14H 20.93+0.72 20.09+0.53 5.259 0.010 0.055

T2 4 20.89 +0.65 19.58 +0.51 4.255 0.604 <0.05

T34 20.86 + 0.61 18.94 +0.76 8.582 0.967 <0.05
3.4 rMT BT 4L

AP AL B 2RI Ja TM T, 28R EoR T1 ARl 2 RIS rMT $8bsegtit 2
5P >0.05), o (HIRRIRIBHT G —E Z R HRSALERBATG (MT $865 2 76 St
EX(P<0.05), HFEAMKIER o (H R H0RERLIZHIE (T3> T2>T0>T1). W& 4.

Table 4. Comparison of resting motor potential before and after stimulation between four groups (X+s ms)
4. A BFRERIMATS (MT (X+s ms)

215 Pk ) ik o tH aft P18
TO 41 57.69+4.76 56.65+4.78 0.636 0.112 <0.05
T14 58.10+4.73 56.82 +4.83 2.273 0.007 0.533
T2 4 58.05 +3.97 53.82+3.96 3.090 0.427 <0.05
T34 57.66 +3.30 50.94 +2.62 8.896 0.477 <0.05
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3.5. SICI #iMFIE ALY T

FEAL 52T 12 52 B R 5 2 38 1 T ok Fok v ) Sl &2 MEP RIE, 38 = 1645 55 I E IR TR B FRAH
FRASRIELAE, 7 LR AT S 1 4 HELE, 4S8 T1. T2 A28 E B2 ST 5 i a0 b B S
HFEIERP > 005), o (HURIURHTFHERIIE (2 %5 . AR S AR F 0 4 bt b
FHE G FE R (P < 0.05), HFEAF MR o 1EMERGEE AL EHIE (T3 > T2>T0> T1). J3E 5.

Table 5. Comparison of Percentage suppression before and after stimulation between four groups (X+s ms)
= 5. 4 AF M ERIHRIEIIHIE T EE(X s ms)

415 ST IR tfE o ffl P
TO 41 0.88 +0.08 0.88 +0.05 0.236 0.462 0.408
T14 0.84 +0.08 0.83 £ 0.07 0.847 0.225 0.612
T2 41 0.88 +0.03 0.83 +0.05 3.874 0.981 <0.05
T3 4H 0.91+£0.02 0.88 £ 0.07 1.943 0.993 <0.05
4. Wig

Fict o} Jik o 22 P il 84 (Paired-Pulse Transcranial Magnetic Stimulation, ppTMS)£E i) 4 /8] & (Interstimulus
Interval, ISI)>y 5 ms 55 J5 i 8] P ] FH -0 e [8] B4 B2 i 9 40 (SICI) [12]-[14] B2 3 9 2546 (ICF) [15]-[17].
ZiHR SR R SICI 2 p-2 5 T R (GABA) a B Z /K (GABAAR) N T i-#li AR & . 55— 7T, A Sk
MAERNLEE S | B RN B O, BRI 3) B2 RO BE A 48 Ul 1 M Ay VEA 22 T ) 35 3 B Ak %
B3[18]. FEBCXT kb &8 FERINOT v, 2488 — AN HIE(SL) R AR T 5 S N BE(RMT), 55 ANl
(S2)HI5RFE T RMT B, I8 2215 SICL. A, W 5P AR RN AT AT — AN 2 FE AR IS AIS T~ 555 T RMIT,
5 S1 T RMT, S2MKT RMT, RN ZAumliox thIl. BN 5 ALAERE € ) ppTMS S1 1 S2 5 Al IS
IERIAFAE N AT B S 2L SICH FI R FAMK[19]. SICI A ICF B IR FIANME , DR A3 i ol 7 922 ) S
W OAE 2 PN E RGP0 TR AR BIESK .

AW I I TE R AR N 3R, H IR R FE A [R] R B e R B J2 0% a1t O S, 45 2R s
TR R A S R R R R R K Bz JE M A M R R A SO B R, H 1509 ) R W R B ) AR i
TER T 120%R(E 58 52, 0 N ISR E T MEP BV AR WM i S8 3h BB S AW 4 LeRsaT 5
TaWs Z A Gt B e X5 AT 4 R AAART o AHLEASHIE 70 AT B Bt B of 48 A AT
A —EWFENE , XA R85 W RE R BEBUAR S AL AL 344 5% o BRI 0i B2 (i LG A 2 DTS P s [ 435
REfE 5l Eph 22 LI RE 18055, (B Bl AE BIRAY, Ak R R ot 7= A2 — g (R RE e, AR I 52
5, 32t A A AR T 51, SR I R — A i A B B R IE BNRITE R . 534NN
B2 J5 A I AELE , MEP IR 18 AN BE R B S Bz 3 52 ot AT 28 1% () A2 4 [20] - 1 MEP T AR BT AT BLIR X —
Ao ERIARBL T AL AL T R REACER AR & L AR T T T AR TR), 3R TR )
BT LS B TR B R GRS o« A BT 78 38 W B 5 B8 ROAH O T8 % (R AT — AR AL R AT 520 MEP 384K
W, A R AR SR BB 0 2 R ia sl g A, EAF N MEP SRIEHITSHL T, 7] 2 MEP #%
PRI I21].

5. &P
bz b, ARIEANE — THR — M E R IR, A B R BRI R 2R R A AT AR A
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