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% W3= oo 71tk (Chrousos, Gold, 1992). ~Ed 29 72& AAZA Q9]

s BAE +F FgH

=itk - A s ouE kR g zol®, ol adE AAI Al
Ao #HE FASH7] Al A FA A HEE dDsta A=skE
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DExos  zAH(Koob, 1999 =d,  o]7]A EEEFE
(Norepinephrine), Al 2 &Y (serotonin), GABA/gl-utamate, =3}71, o}ME &
d o AAAG B4 Tol #AER(FHSE, ¢, 2001). 2EH 2 G
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sl BAHstE wolt sl o4 o Az AR 5 uPPH
sEE s whge] W84 98e & Ao F4HTHKoob, 1999). ~E A

HE S7HA7I=H, 2ol 5943 2EH =5 7
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2000). WAFAA L AT 7o W SAS AR FA 7] 9 A
o] th(Cannon, Rosenblueth, 1937). ZE# A= QA 32 oA =4
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= 47l fal = vl AR FLAAZIT AVt wg-o
VAR e B B o T S

2~ E gy 2 (Aristotel, 719 384 T 322)9] A} H L X} E 2 (Theophratos,
719 371 7287) = 19 AA ‘AAA FA = (Problemata phsica)’oll A o]
o dS A, AT, AIQL dsvE sol v Z1ES 7HX Abgholgkal F4st

dom JATFo A w24 @ ¥ X %= (Marsilio Ficio, 1443 ~1449)% a1t

2R Yeot Azt g@ vl A NAE Fol dEtEe S AL
Mg 4Ad 2% 3 259 323 A3 DHW Ano] g AR

Wb E itk ar gt (Verena Krieger, 2010 ;5 o] #7, 2021).
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AME E2ola, dAol AFALe 93, TV =2kal, OTT(Over The Top)s <)
Al e PSS m T g Aok tiE Al wjf-olA A=ET Z2'H
2ty &2t H 2~ 7] (Konstantin Stanislavsky, 1863)= Fo {4 HdH=

FzAol3 A AVE A 1 Aelsh PHS RuA Be AT 0
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MBS T SEUETE AT AT vkl =R g

HAdo7th= o] Zojrh(H A7t 1993). o] o] nlgo R

71+ A4 719 (Emotion Memory)' ol A9 AL %
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Fig 3. MlAE9 tix dl$ - ¥4& Bads Z2HE =42 32 4
ZEY S 279 AA 7o) vtEE & Al=H A7 8
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I FHAE HEFA & At (Jacqueline, 2007).
3) AA 7193 E&9-vH(Trauma)

YAESH 1(1988)> A AVIEe] Fd = W A 717e]
A

ol HA AN} AL Eetgrt AAET o T GFS VA HE
g, Hatold 34 Eetgute] 43 HES A% we glo] BafHA o
Z UeuA AgS B, sAH R Al A sk oled uE £
AR ES HolA &= Y AU 2 e AR VEew
Arolzk 4= ubell §lth(Bessel, 2016 ; Al &<, 2016). 7|E 4 o2 wl$ Hoe

P 71995 Agsts 4el3 obA % (psychological security)7F 27kt
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o
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_24_



’

al

N7 @5 e 2

ol 71 ¢ &l ul-$-

2=

, 2023).
H

)

[e)

3

O

=

beia .
1 0% 24N 3L <

Brozovich, 2010 ; A=A 3|
H] ) |

==
fLS

GERNY 1
B ~ XO%h T
oo B o P FTE ® T o R
‘I,._ () T E [arel Orr 0 ~ ‘a \mo
o} [N Y _oEm o)
of T N X ) el = o 4 N W W b ok
= - X X< X - W2 o —_
R R SN w o= B A SO S oo
o~ o B ™ 5 N — o ) _ I T,
NE o= W T < TR o o
P ) St S gy i Njo ) Lﬁﬂ N
Eow X B Mo I M e LT ¥ wo xa T
m R o7 o Joo] = © NoSXT i =
o Ho T SRR NoE N« oo M o T oo
W= : N o= @ Mo " o 1B
) ﬂowﬂmﬁ L %ﬂﬁ =
T T W w P T Wom oS o fo N
T %ﬂwrmﬂaﬁwwmowwlzﬂarﬂ oF
O y o= P Lowmom 4w X NS
o X T o~ T e TR I %
3 © B % N ol = e : ° _ M ey 'y Mﬂ dr 5l <
=z = = MﬂamﬂWHAéy PR .2 Ho o
P oT P o = o 3 = - E ogp ¥ wE oS T8 T
IO %0 %0 o 2 iop v ¥ T < X O L ujy ]
CL = o N T E PP o T
_r iy
N wom B = T o — F ® = T
il = D - N m I N -
& o . o ok T o r Y o T ow B oo M =
L B H R - x Mo = e T = =
=0 =) ol R N T o) o Y ) )
~ o o i 2 ] LY Wﬂ ‘|L B[ e o BR ag )
m o o %O T T T o @ T F m o = i A EK
T FE G ﬂ%%%%%%ﬂwzﬂﬁﬂﬁ T 7
_ A &R = oW (- =S~ N <H .o —_ ™ N o
ﬂ,Dl _Z.._ ﬂlL M ,@._I MM ‘I_ﬁl ‘Ol ]JI ‘U! E |_ Jv._Al 0 MV_..W -
o o . oSN How g Eodox o =
== X Ial . % WooE M Ro w N A T o o Y
2275 & pERE L TTET ¢ g
o X o= omowox u%al71ahﬂ§ﬂr S o
o~ - WX o}/ — o m o w
w o wm ®m = o ® m o B — J)
2o B W TR XN oF
N OO = o H%ﬂ

O] 7]_

2] o] 21 3} £ of

e}

tel 719 &
- 25 -

°©

RS

=glvisl el e & <l

[e)
< —

ol 7t73



FaA, wo = A

_]:_
Ho

o

2]

o

<

b

o

wotthsl S aEwe 3w

=
=

Fig 4. %3} ‘<}n}

5 5

s

ZEZ>(2017) A4

g

3} <

%

7}

S
=

shol o}

o

Ko

o7

o
o

2ol W TH( o[ 24, 2018).

‘A

TR

ol
IA
e

ol A

=

[e=]
>

3 5}9]

AERy gEdvl) o

Bl

e Arlst

& MEHE

3)

Bojutr] 4]

k2]

_26_



Zow Hojd = A FES7t AT olfE EF %l £FIA (L)
HA7MA AT UF Bk o #HA e 7k A2 A gelth ¥
U] 98 B =gk, U7 4718 ZEEA AA R I3 A}

& 71A™ ojdsiut a2y Azke] vRuy Wkt
Eol7ka v FFd Uyl Y d:= AN
ok dsts BUA 7 AEA AHE AT Azbe] S0l W=
AATH 717 2 AYEE WA 255 o v R

il

g3t duAetE(2012)2] o A el (Anne Hathaway)s AHAS 214
Al A Wty s Fgetr] gl wegkea Aok, EE& Fofof
dhe ZRa AeAE A7Is] Sfe & 25kl 12kge A FfoRrt o
Seo AT #Fe B 4T ofF FH o AR’ A 434
of ME& 7HE = AN, Bol FRE olFok: oM BlojuA]
xotal A EAQL AA A SHdEet AeA Sk el A Zde A
el ®5g Z77hA 3 2ol ARt (Sarah El-Mahmoud, 2019). ] €]l &=
g Mg MojE e 2E<A S (Cleansed)> (2016)0] &3 w952 %

™
st ZHAQ nE WS Y 1057 &b 32l HAA A oF

(Macheth)>(2010)s1 4 #lo]t] WM =5 Q17]aw 98 w7 e 2
AT AWE Fel 30080 2 FAL Fal Avlske 2ehguie] A

2 ofgl v (Matt Trueman, 2016).
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tta2 FH(Cheryl, 2003). 7FH 9

Traumatic event)o] @ th& Abghe] AL BEE Ffste AAolA T
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(Cuddy, AL 2015) A=2<0 diA e} Aol o FAH(AA S, 29 Y, 2023).
A AA A% A7+ A 93S A B ol Fo AA HE A
A AAA SRR BA FelE d¥ea 3+ P.T.S.D(Post-traumatic
Stress Disorder) &#}o] HF ¥ AH(Brewin CR et al, 2000). &, H
of AP PTSD #H AToMe AHAoR s AT Ad ol ¢l

T o woF A Ald #A HETh A& Zo] Ay dSs FE
g JeAtE Hs A He HH Y A Edbgrtel] gk wile] FUt
3Fa2 9lth(Palm, Polusny, Follette, 2012). =3+e] A A =43} A4 %
& 87ste, EgbgrtE 72 AAF Jhedol e 9 s AV A
T, 182 g2 Aol vE &, TAH 57, ANt e A ¥
S5 As 7teAel & AR uUswuti(#AA s, Ads, =94, 2023). ¥
7b 7193 37 S AYcte EES wo® 0 A HA=d

F3 Egenrt e @A A4S HEFH 2
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(Transference)] #A-& =77 Ho FAZF 4238 o] Fojxlty "o A3

tHol A&, 2012).

4. Post-Dramatic Stress Disorder(P.D.S.D)

20064 @ sE@eiAlol Eebulets) A AsolA vla AE BFE v$o)
AANA S ERSIHE FUT S AAY o olsk A Wk ]
dol 7k H(EHSTHS AR Aol v dAE TAsE PR
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Ak A= 542 <Table 2>3 2t}

Table 2. Characteristic of subjects (M+£SD)
Subject o] 'y A s Career
(N) (yrs) (cm) (kg) (yrs)
7(M)
12 @ —— 34.78+6.85 170.00£9.93 61.83£11.68 14.5+4.93
5(W)

¥ oATE AR} ohd e 4AE Aol % vus sEdA
2pol 9@ nAeA FHGRA W olE 9] FA F wARE 4
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A AT MEE dolnnz 539 244 wARY @A AAAA 1do]
i 7zl A7 8ol geHT. A7 @AY AR <Table 3>
AN E vheh 2

v}

Table 3. Procedures and Time frame of the study

Procedures Time frame
T3 HE Z A48 2022. 03 ~ 2023. 03
AgdA 2 gga A4 2023. 03 ~ 2023. 05
A3 2023. 05 ~ 2023. 09
dolg 4 2 Biux A 2023. 10 = 2024. 05

3. A¥4A

2 @A 9l pre-production, production, post-production Ao ulg} o]
AePstARa Fd2 124 2232 Yro] dxEon HdE 2 FA4L2 23

FAol N o] Fol 4
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Mt AL TEA @76 met 93 wm 1] e o F 3

14464 184717 ANSAT o F 370 14NHE 2474 AAH
9. 14 FAL S =9 ALEHAW A9 wol WE AT

=7 ol Al 2023.06.29. - 2023.07.02.7+#] F 43 2= & 0 H<Fig 7>,
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A 12219 - AAAY 2023.5.19
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13 3d& 918 A5 9 254 2023.5.22~6.25
I
=% Set—up ¥ =3~ 234 2023.5.25~5.28
)
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4. AL

AT MFH ANE AFE] 98 gEoR s on ol

R

o

dAstel W0 HEE WaE RS A4S Fu 2 AYr17)E

A% QAR olgste] Bole AA, SAAel X GCCL(Global

= 3L
= [}

Clinical Central Lab)oll &2 3s}o] =43}
i <Table 4>, A¥ FAL <Fig. 9> 2}

Table 4. ©417] W 2 A=A}

& AP (E249) Zu] A 2 A
Serotonin LC-MS/MS(5500 Qtrap) SCIEX
Epinephrine HPLC(Alliance) Waters
Norepinephrine HPLC(Alliance) Waters
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B oA8s 9 ¥ A9 Serotonin, Epinephrine, Norepinephrine® % 3}
2 A7 g8 RS AHASe] FHEAAE A} AFAE= AAF A,
TS 20 FAAA FASEE oW HAM FFS = 7 AT deS Al

S a GPge el Qi mek BerE AAE A gop AR

A Xa2| g

oM N2 17

. 1. SST tube 3.5ml 27[0f HE 3.5m| A "
== 2. ZA| 5~1038] HE RE Zg (7|2 LUK E7A)
| 5. BAIE AN H2 15-308 2EEY 21 el 24) @} \
| [serotonin & 4. S0E A A2 3,000rpm, 108 = J
5, 22|E 43 H(Serum) Q! = Transfer Tube 2.0ml £7|0] Serum 1m| £238t¢ P
8lhole box O &4 T &5 22 8Thale box
Red
*2EEA FEY HHE 2% Transfer tube / 2ml ‘85 HT (-20% 0fsh

SST tube /3.5 ml

! 1. SST tube 6.0ml 87|0] HE 6.0m| FZ

2. 5A| 5~108] B BE EF (7|2 LUK EA) l 5

- i 3 MEE8 0]= SA| K FAEEZ] 3,000rpm, 102 2

Epinephrine, g o B L8 1 a 1o ]
& b E2|E 4Z%Plasma) 22l & Transfer Tube blue 2.0m! 870 Plasma 2ml 48
Norepinephrine 2 = Plasma 2ml
l Drm 8lhole box o] &H §1 48 22 81hole box

Red
-SEAN $HY AHE o . s
AR A Transfer tube /2ml W5 B (205 O[3

EDTA tube / 6.0 ml

Fig 12. A4 A& ¥H
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oA Ao met £ dP(Serotonin) 35mlE HA §7]9 SST
tube 3.5meoll AFH3ske] FA] 57103 A A= & F AAE AY, A2
A 2087 BRaetith ool Sud RS &l Fo HAE 3,000rpmeol A
1027 dAEg e & £89 45945 Transfer Tube 2.0m0 & 7] Serum

of W r A 3t Th. E3H Epinephrine,

—
=
>~
i
ol
o
&
Co
—
=
=5
(@)
o
©)
X
=2
g
)
iy

Norepinephrine®] #2418 ¢ 3] SST tube 6.0mlo] A& 6.0m=S A FH st =
Al 57103 A% Ax £ 5 HAE SA dAE71E o] &ste] 3,000rpm
ol A 10%7+ ¢ P 5 EE® A59S Transfer Tube 2.0m¢ & 79
Plasma 2ml A3te] 8lhole boxol &7 wol WesrH# sttt Wsrt
¥ AAe dEvHer By B4 oFsrt. dAAMeE ¥ye <Fig 12

A A2 wE> 2o

ubad
M
Ac)
o
_{

ot

B oA Ay BAS 98] SPSS 26. ver. 7 packageE o] &3}

ol digk (M) EE=HAH(SD)E A=k, dex 2 T-3 4 (Paired

flo

-
T-test)S AAgte] ALH - AMFS BA&n. ZE A foFE

p<.05= AAsA )

32
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V. 47423

1. Serotonin® ¥ 3}

oH

A

=L

ol

I Fd A5 Wslsl
13>3} o] ey

Serotonin 5% 2] =}o]+= <Table 5>, <Fig.

Table 5. Srotonin A -« AFZ W] W

(ng/ml)

A7 A5
W

t p
(M) (SD) (M) (SD)

Serotonin 139.88

73.60 162.31 86.64 4.530 0.001

M=SD, #p<0.05, **p<0.01, ***p<0.001

Serotoning =+ &< <

A2 Ao 139.88+73.6ng/mlE YUEFW I, FA
of = 162.314#86.64ng/ml-& YEFHTE AR AF$o] mWE Serotonin<]

a7

»

ko3
T

}ol
Ay, FAHeE vig 593 Aoz YEETH(t=4.530, p<.001) =,

(

d

al

g9l & Serotoning FEE F93% Z=71E g9 e oF 16.03%<9 =7}
5 HAFY
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*kk

170

162.61
160
150
139.88
140
130 -

Serotonin

A m AR

Fig 13. Serotonin®] AR - A% W3 (ng/ml)

2. Epinephrine® Norepinephrine® W 3}

A Ay FA #AF W3S Epinephrine %2 W3= <Table 6>,

<Fig. 14><} #%k3l, Norepinephrine?] &% W3l+= <Table 6>, <Fig. 15>

Table 6. Epinephrine % Norepinephrine AF4 « A}3 v] (pg/ml)

A2 e

W ¢ P
(M) (SD) (M) (SD)

Epinephrine 34.62 22.19 46.56 33.64 1.146 0.276

Norepinephrine  225.73 59.29 281.58 72.21 2.530 0.028

M+SD, #p<0.05, **p<0.01, #**p<0.001
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Epinephrines == & A2 Aol 34.62+22.1pg/mlE YEHH L, & A5
ol == 46.56+33.64pg/ml& “EFWITE AP I Aol whE Epinephrine®] Ao
14 A, AR FoskA] €2 Ao® YEE T (t=-1.146, p>.05). =,

¥4 ¥ Epinephrine®] %t ¥obdt 2% Uehuol fod 3748

N

o 2 Eald ot oF 3449%9 F7HES R FT
60 NS
50 46.56

40

34.62

30

20

10

Epinephrine

ALY mALE

Fig 14. Epinephrine®] AF4 - AF% v al(pg/ml)

Norepinephrines =% & A2 Aol 225.73+59.29pg/mlS YEFWH L, &
A Fo = 281.58+72.21pg/mS  YERETE AR ARS 2
Norepinephrine®] =Felzld A3 EAHox2 {3t A2 YER

(t=-2.530, p<.05). =,
Eflom oF 2477% F7FH&S HoFAh

re

ks

of

¢ ¥ Norepinephrine?] §=& 2] g

o|N

e

i
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A m AR

281.58

Fig 15. Norepinephrine®] AFd -+ AF% H] il(pg/md)
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AT A= 1298 s e s Mool 4 vl5 F Hag o
AojA & ‘| ~'E ZtAste] Tiu 2~ o H FoltetE AEoR

toH=S A7|ske ¢k w99 T3 =9 By E Serotonind ~EH 2~
3 2#9] Epinephrine, Norepinephrines 413lo], v]=2% HA ==o] uj

9o % Weg sEds FEEA 9 nAEA FEsed 252

T YR Fd AL FAAA B oA Z55 sy G ER
(neurotransmitter)2] ¢ A|¢} Fujof] oa] A3} (Meeusen et al., 1995; Davis
& Bailey, 1997)31 R 315 ]

B, Zupl ozl @ 2oy
o] FFVRE FEsls F2 Ydolgt HauEol dtHRoelands et al.,
2010, =59 &, 2012; #-238] 2018). T3k, ~EH XS HHEO0 2 A FEo] AES

Adste ATS AAske =3t AeAldAE Foke] A= AL

op

7}
= BAgE A e ol (catecholamine) A€ 9] o ydy]H 3} 2oy
Yago] gl o7 Eu|erh(Lisa, Urry, Michael, Steven, Wasse, 2022).

1. F4d3lE= &< A= v =3 AHAAM R=9] Serotonin®l

thH(Kohyama, 2011). AZ2EY F&A+= ool thdslal, presynapticd

postsy-naptic 2F-&% sz, olo wWE A ALE AA tgFAHol TF24



gelstn Qold AAxA, 44, TAY PF, F9 A&, Aezd Y 2
3%, 55 A9, 449, &4 HA, 2% 28 48, 4BGH 9F, 29

o = o gth(Dubovsky, 1994). uleba &A%

Ad, T8, T4, AL o FHAE AREGAY olds
"k gt} (Sabioncello, Kocijan-Hercigonja, Rabatic, Tomastic, Jeren,
Matijevic, Rijavec, Dekarisd, 2000). ¥l &84 ZEH 22U oFE &
AL A E A ~Ed 2 fRE MEZEW B3 (imbalance)°] 7] A o=
Heol whde] FFS Fa Ao #od TheAde= FEsta v
(Dubovsky, Thomas, 1995 ; Byung-Hwan Yang, 1997). A2 EUL F%
Jsdr: FFE v FF5 AT AWdHIAHANA BN e A=
EUAR A7F g4 Wstel Aol el =unl, w2 udad, ARk
dol g4 Wst O A B4 FEAEY ol Tol T4 A
H Aoz wuxE YvH(Jupp, Caprioli, Dalley, 2013 ; Ao}, AHAF
2015). MEZEY AAE FHAAdFT7]d #ostes oz deygon, H
FH B0l AZREY BES BET AZEY Y Fo] AAES FUANG
F&el A7iHa Advgw 2
AZEY Az FAaEY dss T o, AZEW A S0
At Ab AL H H G ol A vkold Q) Fo] whEA O ® el ¥ 1tk (Mann,
1998 ; "Wl &, 2014). s=APolAE A3 A 2EHAE QIAH R F
S v =9 & (nucleus accumbens), v}, HIF SolA AZEUAZ W=
A A stEn orZ M & (medial amygdala)ol A= Add &4 LS w1
t}(Sunanda, Rao, Raju , 2000). AF+AA & 4 ko] AZ2EUS] A
v UG Fee AaGehet g wEekE, AdrE, A3 el

rr

d
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o] & A il dtH(Dubovsky, 1994).
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2. FAsE B TARE MFH ZA AT o)

Epinephrine® Norepinephrined] "] X+ <93

9] &Aool &7} ¥™ Epinephrine¥®} Norepinephrine®] #H]7} ZZ ¥t} o]

AAst= AMEEUo FHEo Agg2EES ste=d o] A4S Negative
Feedbacko] 2} st} (&}Fokul 2020). 7} & ol Wl (Catecholamine) Q] = 2 ol I
Uy, a2l o @S AW 2AH 8 (Synaptic junction)of A A7 A G =
AR Agatm, T3t FAed AZgA dAl £3A EHEHo $E220 7
A g = ok ol b e 5 27 Ager AAHASH
uivlald el Fx= AR FHe FJAHAT. v E o uyugle] dykA o

2re ndA d2A BFHD gom wddyde] QT 4

H
i

o
2L

A

=X
g BV A%, @A olE F AHZING e AAY A5

o

flo
r,

ARAgEARA e 489 s Aow FHA ok st

A3, 2012). AN DG wZel Ay AE BF FEHOE FAlay
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Abstract

The effect of emotional changes in actors performing
virtual scenes on serotonin, epinephrine, and

norepinephrine

Lee Jun Young

Depart of Physical Education
(Exercise Physiology)
Graduated School of

Sungshin Women’s University

This study aims to investigate changes in central nervous system
fatigue (Serotonin) and stress hormones (Epinephrine, NorEpinephrine) by
stimulating virtual emotional states, not real ones, and virtual emotions
played by actors during theater performances. For this purpose,
Shakespeare’s ‘Macbeth’, which is said to be the most tragic, was
performed to stimulate the emotions of 12 actors and analyze their

hormones.

1. Blood was collected just before and after the performance during the
stable period, and the Serotonin concentration that changed during the

performance showed statistically significant results.
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2. Blood was collected just before and after the performance during the
stable period, and although the change in Epinephrine concentration
during the performance was not statistically significant, a trend of
change could be seen, and the concentration of Norepinephrine showed

statistically significant results.

Hormonal changes revealed due to exercise can be seen In many
research cases, but only limited research cases were found that were
analyzed by directly or indirectly stimulating emotions and feelings. The
results of this study showed that serotonin, epinephrine, and
norepinephrine were secreted even in virtual emotional states, just as
they are secreted during physical activity, and had a physiological effect.
Actors complain of aftereffects of trauma because they are unable to
escape the emotional state of the characters in plays, movies, and TV
dramas even after rehearsing, performing, and filming. The aftereffects
are mainly analyzed psychologically, such as questionnaires and
interviews, as a research method. This study compared hormonal
changes with exercise intensity and hormonal changes after severe
trauma to determine whether virtual emotions affect hormonal changes.
Through this, we aim to examine the aftereffects of trauma,
post-traumatic stress disorder, role projection, and indirect trauma
experienced by actors, and warn of the effects of hormonal dysfunction
and various forms of mental disorders on the actors’ mind and body.

Through future follow—-up research, even if it is an artificially created
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virtual emotion, we plan to analyze various hormones that affect the
actor's body and serve as a basis for research to help treat actors’

trauma disorders through exercise prescriptions.
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