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Assessment of Cerebral Cortex Excitability Using Transcranial
Magnetic Stimulation in Alzheimer’s Disease

Al Jun-Seong Lim, M.D., Jung Seok Lee, M.D.", Nam-Jong Paik, M.D.,
SangYun Kim, M.D.”

Department of Neurology, Sung-Ae Hospital, Seoul; Departments of Neurology* and Rehabilitation
Medicine', Seoul National University College of Medicine, Seoul, Korea

Background: Transcranial magnetic stimulation (TMS) was recently adopted as a technique
to investigate subclinical disturbances in the motor cortex in patients with Alzheimer’s disease
(AD). The aim of this study is to explore the motor cortex excitability and the state of inhibitory
and facilitatory neuronal circuits in AD. Methods: Resting motor threshold (RMT), short latency
intracortical inhibition (SICI), short latency afferent inhibition (SAl), and intracortical facilitation
(ICF) after paired pulse TMS were studied in AD patients and normal controls. Results: The mean
RMT was significantly lower in AD patients than in controls. The amounts of SICI and SAl were
significantly smaller in AD patients than in normal controls. In contrast, ICF was significantly in-
creased in AD patients. Conclusions: By TMS procedures, we assessed the hyperexcitability of
the motor cortex in AD. We found that inhibitory neuronal circuits were reduced and facilitatory
neuronal circuits were increased in AD.
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2 eIy Bt 499 e e AFsiste
I slo)MH 8x}+= National Institute of Neurological and
Commumcatlve Disorders and Stroke and the Alzheimer's
disease and Related Disorder Association (NINCDS ADRDA)
o] At7]Fel ¢J] ‘probable’ o s FalE Fo AR
Z32 A Aol glomA dAFo] FARE HeAs
oAl AT gErstolmy Aot 2] Wt BB
ZF 75414674, 7315034197, EF U2 37 Aske] WY
- STk 2] QIA7FY] Asks A 3 ool AlRkg
7913 Korean version of Mini-Mental State Examination
(K-MMSE) ¢] %7 HFe 166+2078019021 o] FolA 3
WL Clinical Dementia Rating Scale (CDR) 13 Global De-
terioration Scale (GDS) 49 43}97 VA 292 CDR 2,
GDS 59 a5} tH Table 1).
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U g 2717F FAR 82 sk §-

94-& A58 $siA, lﬂi-iiﬂi Cz ¥91& 7]%2& atod 8
A FLo] AT AAE 7Y FA 7HHA FHE $H Al
22742 (first dorsal interosseous muscle) 8] &39S §E3}t
= o7
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I YRE Fol I HE B, o] F9E IAH
A=tk A=l dsf fed AR wake &
terior-anterior direction) @]t &7He 25¢] 58 494
A7) 2 7AA 471 (index finger) £
247 A B4 (metacarpophalangeal joint) ol 7|54 (reference
electrode) = %X—hi@i +E TERAE SAEG 9% A=
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Table 1. Details of patients with Alzheimer’s disease and normal
controls

Patients Control
Age (yr) 75.4+4.67 73+5.03
Sex (maleffemale) (2/3) (2/2)
K-MMSE 16.6+2.07 255+1.29

Data are mean=SD.
K-MMSE; Korean version of Mini-Mental State Examination.

2) EFEH=7| mEL AXS(Short latency intracortical
inhibition)
£ 94 2}=(paired pulse) AT A7|AFE o] g3l
& o]u] Z4% resting motor cortex threshold (RMT)&
A IRt 5% AT Z& 7LE§ kA EAEH F3

=38t o]oJA 2 ms, 3

ms, 4 ms®] 7HE T AS I TL.’E P97 mV
T2 242 73 5190 o] AFEE &)
ATH(test stimulus).

A& Aol YA BT &5
= AW A= g &5 f i-;ﬂ.?,]oﬂ gt FHA A= oJgt
S5 e R SAHAY, 7 AT 1H4(2 ms, 3 ms,
4 ms) G534 Algste] 11 H& HAAE FAL A 1
o] HHAE F5}9 short latency intracortical inhibi-
tion (SICI)E E=Z3}Th

Bk 91 9] #]8H(inhibition)

3) & &= (Intracortical facilitation)
ol A% A= (paired pulse) BTN A7AFE o83t

oju] ZH¥ RMTE 71202 34 1HT 5% A% 22 7}

52 Ty B95 A x=3}2(conditioning stimulus), ©]¢]
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FHAN7 1 mV AT UL F JE AEE FIEYE A

A=8193 Bh(test stimulus).

A A= oaf WA -5 TR 8 (facilitation) &
AN ATl o 5 %‘Q‘ﬁ-‘n”i"ﬂ gt FHA A= o &
T AL vEE S, 72 A 74(18 ms, 19 ms,
20 ms) 534 Algste] 1 H&] FHAE Fotal o]
Ha g9 HFAE F8lo] intracortical facilitation (ICF)E

=ESIT,

4) SEE7] A ArlS(Short latency afferent inhibi-

tion)

A H-Z(thenar muscle) 9] 3 (twitch)©] Ho]
o7t ff 78t A& AF AAS ST (cathode) &
AA kA ?ﬁj(blpolar electrode) 2.2 200 4S
A=S 8 Z(conditioning timulus), 20 ms®] 7H4
ST &5 TR mV A v F
TS ThA] 2585k test stimulus). 9345
A A -5 919 A sk(inhibition) & HF4
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91e] HlgE 2, 53] Aldste] 1 u

-8} short latency afferent inhibition (SAI)E =Z3}5th
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Table 2. The results of transcranial magnetic stimulation in patients with Alzheimer’s disease and normal controls
RMT SICI ICF SAl
Patients (N=5)  Control (N=4) Patients (N=5)  Control (N=4) Patients (N=5)  Control (N=4) Patients (N=5)  Control (N=4)
382+6.18* 68.75+13.60 59.56+5.95 31.53+10.01 294847277 120.28+18.48 76.52+8.45*  41.9+11.13
Values are mean£SD, *p<0.05 using Mann-Whitney test.
RMT, resting motor threshold; SICI, short latency intracortical inhibition; ICF, intracortical facilitation; SAI, short latency afferent inhibition
3. SHN 2M u, SRl A 76524845, IETAA 41.9+11.132 SHFH o
& 919 Adh(inhibition) HE7F Aol A T el
d2rstolmy fxte] A 2o 2ot Hletr] Sisl gl frolatl s ol e A E UETtH(Table 2).
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2 1 AN ANASE AT A7 AEel SlolM T 9E o
&o] Az F7H L e A7 HARET(neurophysio-
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g#sto|HH Bixlol| A ICF] F7h= T84 glutamate 3|2
4. HEE7| UM AHS o] ool 71Qlgtky A7tElEE O 2AEE NMDA 84|
£ A4St non-NMDA S84 w7 AEE A= ke-
P dE7] A AT AR g 5 A tamines A/JAANA FANS W WA glutamate®] FH]7}
gt AT g 5 FEALY] HE (%) E Boks S7YE AL AT AIAS A ICF7F 571 A& £ 4 oI5,
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16]. o] T 3Z= NMDA F&A49 glutamated= A7 A
dEZo] FAdsles FZo|T gEslo]HH oA 2] excitotoxici-
ty'el FE 4&E 3 o] T J2E YEhlE Zo] ICFEA
d#stolH ] St A o)A A FAst] o 94 SEES
Aol Atk AL T ATe A7 /%A, & Al
A ol FA43t H <jo7t vkl Az

Pierantozzi 59| AFolA %7] AFZSFHX] 9 (frontotem-
poral dementia) ¢} @2Asto|H Y S5 tiFeE AT AP
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