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= WA a2 AEHANE 37, 15489712
AZhe AT 2HIRE AA BRPA R ks |
ZItHGilman & Newman, 1996; Kiernan, 1998).
Al 2EAC ddE Qla, A e wE

B =AY dF= dEE AR ddeto] S =
A3stch(Smith Roley, Blanche, & Schaaf, 2001), &3

A &5 (corpus callosum)o] FHEL} tjifolg;
(cingulate gyrus), F-3l|uto]=(parahipocampal gyrus),
S 2 -8(olfactory bulb), $2+1| 2l (olfactory cortex),
3jat(hippocampus), AJASFHES] S-EA|(mammillary
bodies of the hypothalamus)® FAETHPurves et
al., 2004), 53], AVgstite 71919 ARG E WD
sto] zgHke o2 UERdTtHSmith Roley et al,,
2001), A&A4l74A vEgog2 J2EAS} A 7ss

I 4= Ut

B2EE=2 7ol el A8 v=71 S8l v

HE7|2 e A2, A7 ARAolv i8]
A& 2Asths ot A4S deEHsks A 2
Aotz AL 83 29 A4S FAsH=dl 835t
AL, vjde] ol ejshr] ffsf d42l wHAolh
(Smith Roley et al,, 2001), 23t ZH] =22 o]AH4
Q1 A Ao Ag-Z AT 2+ ZHd (overaousal)
2 P50 v 243} =31, A YA vk o

ThH(Bundy, Lane, & Murray, 2002). 22312 7oA
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(Soussignan & Koch, 1985; Willemsen— Swinkels,
Buitelaar, Dekker, & vanEngeland, 1998), & A=
DA R BIE WT BB O AN A1

ek Aol olshE 71 sl A gl
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1. 449 =2 3Fo S5A=2914s

(ascending reticular activating system)

2R E 18 B 2ol L 0l
(Smith Roley et al,, 2001), ZId3} A}t L7
A AR SePhs ARE LE 12/ AlS (ascending
reticular activating system)o]g} 3t} @S 1E3HA]
AEL X£7])9 T1EA(reticular formation) Z25E] A]
Zrejo] ofAA|A 9] e Qax(AlsHEe] o el ¢
¥|(forebrain), AJAHthalamus), T2 (cerebral cortex))
o EALEItH(Reinoso—Sudrez, de Andrés, & Gzrzom,
2011), ol& =9, &9 HFof| A=o] FojHS uf A
of = 22 ST ofyet IESAElE FE}

SEA TR AZE F Y 8 BRE S8ty
A2 ALdEcHSmith Roley et al,, 2001), & A&
(dorsal pathway)= Al AAA ti=ad 2 Mgy
a1, vj& 2 (ventral pathway)s= A|AFSHELE Q] 7]
A% (basal forebrain)E AX A A2 AT}
52 A2 = A4 A% (thalamic relay neuron)<
ST, ol F2d wlo|th(Levey, Hallanger,
& Sainer, 1987). FUA FH-> ZMAH B 7Y &
FTAHog Hglslal, AJAE A EE(thalamocortical
activity) 9] F7F 9w @Asle o] itk
(Mansari, Sakai, & Jouvet, 1989; Steriade, Datta,
Pare, Oaksonk, & Curro Dossi, 1990). H|&ZH 2= 9F
& 7]A 5ol e HIEHE (T2 GABAA) welo] 47
94 7o A= 4lo] AgEth(Kim, 2007). ©] HlE
A 7S iR iR BAEIL, dR= AYeR
FAtEo] R Ry FARSHA el doigith
(Kim, 2007).
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& Hoy, 1996). 53], n|=Al7e] s A2 Muls
WAL A 259 S 42, 7B 4%, e 4
AEH|E ZZAZITHLundy—Ekman, 2013), AH&A17
Aol W3S ABAOR 2] Sfal BRI
(electrodermal response: EDR), A& {3 (ks
&, Ak Wo]), 28Rk Fo8 SHTITHKIm et

al., 2009). L&A SdAY 7e& STAEA A
= Yd}(electroencephalogram: EEG)2} 74 ¢ (event—
related potential: ERP) 5°.& ZA3IHKim, 2012).
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S Zth(Smith Roley et al., 2001), 7H7re] 930
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A YA = FYHFEAT) C2 HolF7] A &
£ FFAEA Y HutE goh Axf, Ko7t ¢lsiet, &
SAIAA HESQl TH2% HE-S(skin temperature)

%
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3 7434 cHWhang, Lim, Kim, Kim, & Han,
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Figure 1, Coronal section of ascending reticular activating system

To cerebral cortex,
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Figure 2, Activation of the arousal system(Purves et al,, 2004)

HE7|E AWHHA 1A= 27HAE WAY SE7F [E 57 S dolske AbolA derke-2 £l
21 Wrk(Smith Roley et al., 2001), 2L}, BHZEz¢ A dF= ftho] E 4= 9Jth(Smith Roley et al., 2001).
1, A5 A4 e AR R HEE 7R S7He 23 A=l el H YRS Kol ARl Al
ol wef 2842 Z7HE WAl geth(Martin, IEA 24e 3 Ard"oeE AR 4= Qo
1996). 4l o] 59 Als= wWEA AFH A7t (Smith Roley et al,, 2001),

Z A=z 7k, 981 gAY AeE OEAE Hud A= Z e (intensity) &= LEA o] FeFa 1|3
A Sie HaAith Anpdo g 712 qtdtolu A9 o}, YHHA o7 o 7Rk A= Ao = 01 7]
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SHalertness)er 27 ob= HHH, o FE L 233
Z}J% o] 32| 8kl S W& THSmith Roley et
, 2001), ©]F 2| R0 o]g3lo] ofFo] AL HY
]IHoﬂ‘f: IUE AHs] gE A EE50f L, obso] A
& Y e 2UE AA, B30l A &5 &
o}, A @A AR A Y] B, Wk 5 1R
S Z

22 B3l 2142] 2L Blshy, WA HHY 7}
7}

3. gofet Z+dg9| HAY

Fold Ay 149)8)F Aof(attention deficit and
hyperactivity disorder: ADHD) o}5-& IEZHAA A
o Az er Qlsto] 5 A7)0l tht FAH ol
A5lE| o] THSatterfield, Cantwell, Lesser, & Podosin,
1972), ADHD oFg5-& 243 2H94=30] Hel7t FaL,
Aol A 7] flsl AHT
SHe 20 glol ZHAREE Eolv] 91 HYYEL
Hole= Aoxg Mrig=th(Anastopoulos & Barkley,
1988; Whalen, 1989; Zametkin & Rapaport, 1987).
4ol 3} ADHD o} X413 A g3l vt
2 Yok A3, ADHD obgollAl H A YehEaL, o]
+ ADHD oFso A A4l A B ol e ofnet
CHImeraj et al,, 2011), A1 F 84 o104 ADHD
< &7 ZAALE  kebdF(orbitofrontal
cortex) 9] AfolE Adst= Fmo] Agto] AUt
(Shin & Park, 1997), Uutolgat v weL foj= 4 -
92 %R, vheks] 9 AolN BRASE woT)
(Kim 1997). ADHD 43¢} dubadelo] 2841747 7]
5o ulmet 22}, ARAFA WRAE 7)50] o
Bl = 4%z B E QAL ADHD JRlofl A= 24%
£ R Y H(Schubiner, Hassunizadeh, & Kaczynski,

oi 7]—A-]/K]—EH = Zx4

E A (autism spectrum disorder: ASD)
oF&9] EZJ % ohhe AP s (stereotyped
behavior)o|t}, o] PEo vl gy| B 57| &8
Slotelz o)), £71e) WAl W), £71 7], 8
E87], B AdE wgolE UehdTHAPA 2000;
Schreibman, Heyser, & Stahmer, 1999), T4 o=

o] 2w, o}xo] 4o A7l 1oJuke-ElA

TpaFg e Ao) geiolt] ASD of5e] My
o BHRES ZAAAG BRI EBE
thH(Hodgetts, Magill-Evans, & Misiaszek, 2011),
ASDS Z7R1Ee] g} o) wet 4 8a
517] o2 gt Ben—Sasson et al, 2009), E3t,
g2 0] Y=o ofzofA AHAel Azl (d), &7}
WeEeR Qg Az A, SYe.R ola 2
&l Rl BU 1e5e AL AT
G odedIe mg & QA sl o sk
(Cunningham & Schreibman, 2008; Willemsen—
Swinkels et al,, 1998), o]} & dF& A7|-A=
(self—stimulatory) dj-goletile B ZItt Willemsen—
Swinkels 5(1998)-2 ASD o}5o] A& Al P52 5}
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Cromwell, Filion, Dunn, & Tollefson, 2002), A}&-2]
oz 7ZH4S zAE=Y o3S¢S HAth(Porges,
2004), gAIEZRS 717 ARl A REE A== Al
Stof H4pe] UL SATES T A, AL &
AA71= AYE B YtHSutton, Wilson, Kessel, &
Vanderpyl, 2013). 74Z2& 0|83t == &AH 11
oo AYe AtAE BHE A o= 2t 9
0] ¥ 1% ¢ tHChalmers, Harrison, Mollison, Molloy,
& Gray, 2012; Novak, Scanlan, McCaul, MacDonald,
& Clarke, 2012),
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o] 0 g2 =3It (Parham & Mailloux, 2005), thiE
g3 g2l el ArE oz ool
Aol ol RASHE AFE WeltkParham &
Mailloux, 2005), ©]¢} 2 352 EXHO=Z gl 7zt
20| ofgfzol Sl oksE

A7 B dH Ao Sw3] Fofsh] e
(Jasmin et al,, 2009; Lane, Young, Baker, & Angley,
2010; Parham & Mailloux, 2005),
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Abstract

Correlation Between Sensory Modulation and Arousal : A Literature Review

Hong, Eunkyoung, Ph.D., O.T.

Dept. of occupational therapy, Shinsung University

Objective : The aim of this study was to provide mechanism information of a link between arousal and sensory
modulation to increase understanding of neurophysiological study,

Subject . Optimal arousal state of a child is an important issue in sensory integration therapy, Limbic
system and reticular formation are related to sensory modulation by sensory input, Sensory inputs
processes from reticular formation to cortex via ascending reticular activation system for moderate
arousal, A lot of neurotransmitters such as cholinergic neurons and monoamin neurons help this
processes, Mechanism of arousal was measured by functions of central nervous system (CNS) and
autonomic nervous system (ANS) using objective tools such as an electroencephalogram (EEG) and
electrodermal responses, Functions of CNS and ANS showed differences between normal children
and children with disabilities, Optimal sensory input using sensory integration therapy for children
with disabilities helps to act reticular formation, limbic system, and cortex and to maintain
appropriate arousal,

Conclusion : Such quantitative studies by using neurophysiological methods provide evidence for

sensory integration therapy.

Key words . arousal, ascending reticular activation system, sensory, sensory modulation
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