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This study investigated the effects of three music genres (classical, new age, and rock) on the stress
levels of six Jeju crossbred horses (Jeju horse x Thoroughbred) in a horse stable. The horses were
exposed to the three genres for seven days, and their stress levels were measured by analyzing physio-
logical markers, including neurotransmitter (cortisol, f-endorphin, dopamine, serotonin, and oxytocin)
plasma levels and creatine phosphokinase (CPK) and aldolase serum levels. The neurotransmitter analy-
sis showed significant differences in cortisol levels between classical and new age music exposure.
Dopamine levels decreased significantly only with new age exposure. Although there were no sig-
nificant differences in B-endorphin levels between the three genres, f-endorphin levels decreased with
increasing classical and new age music playback times and increased with increasing rock music
playback times. There were no significant differences in serotonin levels between the three genres.
Oxytocin levels decreased significantly with exposure to classical and rock music. The CPK and aldo-
lase analyses showed that CPK levels decreased significantly only with exposure to new age music
and increased after playback ended, while aldolase levels decreased significantly with classical and
new age music exposure and increased after playback ended. These findings suggest that classical
music and new age are the optimal music genres for the psychological stability of Jeju crossbred
horses. Playing back an appropriate music genre could be used to improve breeding and promote

the welfare of Jeju crossbred horses.
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B AAAGEe] BHlATHT, HEG 2EHAE 4
ML (Heart Rate, HR) 491 E FFS Fof Do 7A 2
o} o] o4 WET F4 YFIE oYL M)A
lov] ~Ed 2o HAF ARATEA B B 2
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Fig. 1. Ground plan of a horse stable and location of music
player.

[16]. T3, VETSCAN HMS (ABAXIS, Union City, CA,

USA) [1]E °]-83% CBC (Complete Blood Count) AAME
ol AARET FEF NAES ALsA B AT
TEAYELS THFAATY AP e LB 5
(NIAS20222448)& Wrgtom /18] 4 & F3t]
1o

22 &= 9 MF T2
<< A== Rock [6], New Age [19], Classic [6]2 T-&
dom 2 Fd ARE Fud dExEo] e I

AABHATE A3 20022 5LHE 6ol KaY5ke] Rock,
New Age, Classic =22 A F=HAoH, o 5o F2 9]
QIS Hagstr] Y8l A S A2 AAo] TREL
79 0] A Fof o A2 FohE AFS AT =
< 24 104 30EFE 25 14 30E7HA 743 FE
8 2237 (MyPetSpeaker, Pet Acoustics, Washington D.C.
USA)E ©] &3l 55~65 dBZ AJAF AT

2Ef 2~ A AARAGEED S plasmaE o] &3t
ELISA (Enzyme-Linked Immunosorbent Assay) +41& %
3)| cortisol, B-endorphin, dopamine, serotonin, oxytocin®| &
=5 =A3FA T Cortisol Cortisol ELISA kit (ADI-900-
071, Enzo Life Science, New York, NY, USA), B-endorphin
2 horse Bep (B-endorphin) ELISA kit (IT1465, St Louis,
MO, ImmunotagTM, USA), dopamine<> horse Dopamine
ELISA kit (HREB0039, AssayGenie, Dublin, Ireland), seroto-
nine 5-HT ELISA kit (MBS037450, MyBioSource, San
Diego, CA, USA), Oxytocin< Oxytocin ELISA kit (MBS27
00454, MyBioSource, San Diego, CA, USA) < Z}z} AL-8-3}
o] ZA 3} tH(Table 1). ELISA % 3% 2 Microplate
spectrophotometer (Epoch2, BioTek, Winooski, VT, USA) &
AL8-3Fo] Gen5 software (BioTek, Winooski, VT, USA) &
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Table 1. General information of the ELISA kit Inst., Knc., Cary, NC, USA) = o] &3}ith &g H o]
ELISA Kit  Sensitivity  Wavelengdy S2mple dilution B 25 X7} At dukid 3 =3 (General Linear
it sensiivity - Waveleng ratio Model, GLM) 22 EA35}gich
Cortisol 0.11 pg/ml 570-590 nm 1:8
p-endorphin  9.375 pg/ml 450 nm 1:2 Za} 4
Dopamine 0.49 ng/ml 450 nm 1:2
Serotonin 9.38 ng/ml 450 nm Non-dilution New Age MZ0f M2 AMAFMLEX U 54 =T H3|
Oxytocin 4.99 pg/ml 450 nm 1:2

B Ao A New Age AlF= F3| cortisol, dopamine,
CPK, Aldolaseo| A f2] A0 2}o] & B THTable 3). Cor-
A ARE RIS 25 &4 ¢4 ~EH| tisol (CTS) & FA4l 3 dA EulHe AAAGEHLRE
CPK (Creatine phosphokinase) <} Aldolase 2E# 2 A= o cortisol FX|7F S8 ~EH

2
183k 242k CPK %8 NAC Activated (OSR 2 AEHE 7MY ¢ ATH24]. cortisol®] FEE PR29)

6179, Beckman Coulter, Fullerton, CA, USA) ¢} Aldolase 7264.33 pg/ml, MD4°ll 5348.52 pg/ml, MD7°l| 4606.26 pg/
assay (AD189, Randox Laboratories Ltd, Antrim, UK) & & ml, PO2°l| 3885.77 pg/ml& YEFATE New Age A 3ol <

233} 31, Beckman Coulter AU5800 (Beckman Coulter, 3 cortisol 557} AR o7 7FAaFte] LoF 7 Fox
Brea, CA, USA) & 53 =& SAsdth €Y =& FEFS 0] Kedzierski [13] 5©] 4Fvoll A newage =2
7178 Sk AAY A 29(PR2), 2 A 1~4Y (Music- <o A ZERe w 7)ol wet 8§ cortisol 57} A
treated Days 1-4: MD4), < A& 5~7U (Music-treated & 77 U A7E 821599k Dopamine (DPM) &

Days 5-7: MD7), &2 A4 F2 29002 2 TEHA Qo) A Iolnos o ua 9@ Hhe AU

CH(Fig. 2). [23]. BHd, B804 2 A3 2Eg2E dopamineS AE
EAE Ag3ls wH o A4 E st SFA4A

SH 2o 9] 3}8}3 Al 2ol A dopamine WES SUIAAH 2~EH
TAE £ A2l mE 7IRPE 2Ed 2 wste] A 2 AEE dZFste 7% THH20]. Dopamine?] &5

2 FodE gelstr] 218l SAS Package (Version 9.4; SAS, PR2°] 5.87 ng/ml, MD4°ll 5.29 ng/ml, MD7¢l 4.98 ng/ml,

First Seccond Third Fourth
blood collection blood collection blood collection blood collection
Pre music-treated music-treated music-treated Post music-treated
Days 1-2(PR2) Days 1-4(MD4) Days 5-7(MDT) Days 1-2{PO2)

| Two days > | Four davs > | Three days >I Two days >

Fig. 2. An experimental period for blood collection by music genre.

Table 2. The means+Standard Deviations (SD) of plasma Cortisol (CTS), Dopamine (DPM), B-endorphin (BTE), Serotonin (5-HT)
and Oxytocin (OXT), CPK, Aldolase (ALD) concentrations during experimental periods by New Age genre

New Age 'PR2 *MD4 *MD7 ‘P02 *p-value
CTS (pg/ml) 7264.33£997.75" 5348.52+1001.42° 4606.26580.74° 3885.77+679.27° <0.0001
DPM (ng/ml) 5.87+0.84° 5.29+0.76™ 4.98+0.64° 5.09+0.71° <0.05
BTE (pg/ml) 774.884+396.93 761.05+268.41 698.92+168.18 668.46+251.22 ns
5-HT (ng/ml) 132.36+23.14 137.79+35.28 130.42+41.22 112.68+26.64 ns
OXT (pg/ml) 823.184278.32 766.45+178.02 685.27+170.89 624.84+209.76 ns
CPK (U/L) 326.20+77.83" 216.60+38.71° 212.00+46.89" 265.00+£83.42" <0.05
ALD (U/L) 11.06+2.69" 5.46+0.54° 5.2240.95 7.76+3.15" <0.01

'PR2 = Days 1-2 pre music-treated, ’MD4 = Days 1-4 music-treated, *MD7 = Days 5-7 music-treated and PO2 = Days 1-2
post music-treated.

"Values are presented as ns = p-value>0.05 and a, b, c, and d means within the same row with different superscripts were
significantly different at p-value<0.05.
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PO2¢°l 5.09 ng/mli Ak Ao Sl Fxd Fo
= FXZE #2389 p-endorphin (BTE) & 341737
o} “—Jz@ A el 54 el ofaf EHlEe AAAE
Edoltt. 2E# 2 8Rlo] WA 2E# 2o o3 F

At SSIAA LA AP S FAEE e
< 7}7@] B-endorphin®] % =712 o] ATH17]. B-endor-
phin &%=+ PR29)| 774.88 pg/ml, MD4°l| 761.05 pg/ml,
MD7¢ll 698.92 pg/ml, PO2°l| 668.46 pg/mlZ A2 #2
AL oy, 74asts Aeko] AU Serotonin (5-hy-
droxytryptamine, 5-HT) < Zol¥l AAXAGELAZ EY
Edo A Faeo FE9 AeA JHE 2Hdsta A3
A Ao SN =5 FA8S FAaATA 3§
e WEE st 240|tH12]. 5-HTY FE& PR2
ol 132.36 ng/ml, MD4°ll 137.79 ng/ml, MD7°l 130.42 ng/
ml, PO2¢l| 112.68 ngmlZ 27 zol= gLtk =< A
F 49 25 It o, A ZFastd o TR
Fo At AFS UERATE Oxytocin®] %5 PR2
ol 823.18 pg/ml, MD4°ll 766.45 pg/ml, MD7°l| 685.27 pg/
ml, PO29l| 624.84 pgmlZ 7]|Z}ol wpeh X &2 02 7+A4d
= 43S YEA T Creatine Phosphokinase (CPK) & o
& &4 el FA7F Fkske A4 $E] A9t
AT #AZE o] = TH Ao &5 9 2Ef X~
FEE Tetstr] Hoﬂ F2Z AHgET15]. CPK 5&&
PR29I| 326.20 U/L, MD49l| 216.60 U/L, MD7°ll 212.00 U/L,
PO2¢l| 265.00 ULE A &9l 7+AS e, <o &
g Zo) O] AA5slATh Aldolase (ALD) += 313 A ol
Z&3t= E4F CPKE #o] &% £ P°ﬂ HAEha,
Aldolase®] =7} oA &8 &4 2EY 2 9 ¥
5 Ago] BAste] TE AW S ok7| i 18]. aldolase
9] F== PR29 11.06 U/L, MD4°l| 5.46 U/L, MD7°ll 5.22
UL, PO2°l| 7.76 U/LL.2 43R, 59 F8 ol o
Al 358U T New Age Z29] Al g2 Tl BHle] 4t
T W] IAAJ] FES FATHI3, 19]. & AFelA

-

i

Classic N30 2 AMAFMESHE U 54 SE #H3)

B AT A classics Al-F3+] cortisol, oxytocin, aldo-
lase| A 2] A1 2ol 7} A TH(Table 4). Cortisol &=
£ PR2°] 6106.08 pg/ml, MD4°ll 5786.07 pg/ml, MD79l
4810.87 pg/ml, PO2°ll 5071.60 pg/ml S & Z+43tal &<F
Z5 T X cortisol FEF 43I H T dopamine &5+
PR2°] 4.79 ng/ml, MD4°l| 4.32 ng/ml, MD7¢ll 3.86 ng/ml,
PO2¢l 3.84 ngmlZ FAZA FAL glAo, 713te]
Aol el A2 A4S SoF TR Tk AEHIY
t}. B-endorphin®] FEE PR2°| 534.62 pg/ml, MD4oll
477.64 pg/ml, MD7¢ll 455.50 pg/ml, PO20l 452.28 2 2]
2 zpole fllou, Hat Faske AFdFE eI &
o 8 Fox A<&E T 5-HTY X PR29Y 123.51
ng/ml, MD4°l| 128.35 ng/ml, MD7°ll 125.11 ng/ml, PO2°l|
115.55 ngml 2 &<t A Fol 23] Fx7} M3t &= &gt
o}, goto] TRHE Fof| At TS A Oxy-
tocin (OXT) & AldstFol A A= w3t TGl
AAE o] EulEE AAAGELZ, A1 g5, T
Zgo] g 37 EH 2 g d5e 2HeTH2s).
O 7lso® 2EH 2 ¥hg =41 cortisol & cytokine<
ZAsle ~E# 2ol 23 cortisol 5 S 2F3FA| I THS].
Oxytocin®] &%= PR29| 692.66 pg/ml, MD4ol 573.18
pg/ml, MD7¢l 518.59 pg/ml, PO2°l| 500.86 pg/mlZ =] <2
S8 &AL, 5o FE FolxE FAEHIUTE CPK ¥
=+ PR29| 263.60 U/L, MD4°l| 286.00 U/L, MD7¢l| 223.20
U/L, PO20l| 243.80 ULE 94 Aol it o, sof
AE 790l 7423} aldolase?] %= PR29) 7.60 UL,
MD4e]l 6.88 U/L, MD7°]| 520 U/L, PO2¢l| 6.52 ULZE &<

lm of

Table 3. The means + Standard Deviations (SD) of plasma Cortisol (CTS), Dopamine (DPM), B-endorphin (BTE), Serotonin
(5-HT) and Oxytocin (OXT), CPK, Aldolase (ALD) concentrations during experimental periods by Classic genre

Classic 'PR2 *MD4 *MD7 ‘P02 *p-value
CTS (pg/ml) 6106.08+1112.49° 5786.07+1891.69™ 4810.87+784.24° 5071.60+£943.56™ <0.05
DPM (ng/ml) 4.79+1.05 4.32+0.96 3.86+1.05 3.84+1.06 ns
BTE (pg/ml) 534.62+140.19 477.64+138.46 455.50+264.90 452.28+203.74 ns
5-HT (ng/ml) 123.51430.97 128.35+32.44 125.11434.31 115.55+24.96 ns
OXT (pg/ml) 692.66+237.97" 573.18+125.79" 518.59+126.64° 500.86+168.98" <0.05
CPK (U/L) 263.60+30.17 286.00+77.05 223.20+43.80 243.80+51.19 ns
ALD (U/L) 7.60+1.45" 6.88+1.11° 5.2040.62° 6.52+1.47% <0.05

'PR2 = Days 1-2 pre music-treated, "MD4 = Days 1-4 music-treated, "MD7 = Days 5-7 music-treated and *PO2 = Days 1-2

post music-treated.

"Values are presented as ns = p-value>0.05 and a, b, c, and d means within the same row with different superscripts were

significantly different at p-value<0.05.
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Table 4. The means + Standard Deviations (SD) of plasma Cortisol (CTS), Dopamine (DPM), B-endorphin (BTE), Serotonin
(5-HT) and Oxytocin (OXT), CPK, Aldolase (ALD) concentrations during experimental periods by Rock genre

Rock 'PR2 *MD4 *MD7 PO2 “p-value
CTS (pg/ml) 6123.98+1104.85 6208.91£1058.44 6302.74+2105.82 7202.26+2166.36 ns
DPM (ng/ml) 5.59+0.47 5.7120.94 5.59+0.71 5.61+1.13 ns
BTE (pg/ml) 634.72+294.67 704.60+:284.85 772.66+239.12 691.23+364.71 ns
5-HT (ng/ml) 105.67+20.91 117.73+27.14 129.85+30.80 126.72+27.00 ns
OXT (pg/ml) 1048.27104.39" 931.78+272.16™ 754.92+195.05" 767.75+230.94° <0.01
CPK (U/L) 230.40+40.89 223.40+36.02 262.60+84.87 235.20425.96 ns
ALD (U/L) 7.36:1.00 6.86:0.67 7.68+2.07 7.88+0.72 ns

'PR2 = Days 1-2 pre music-treated, *MD4 = Days 1-4 music-treated, *MD7 = Days 5-7 music-treated and ‘PO2 = Days 1-2

post music-treated.
"Values are presented as ns =
significantly different at p-value<0.05.

of W} ZAsAA, Soto] TEH Fo 27
AT New Age Z2 9 TU3A DAlA classic &
A F-3td ’\Eﬂﬂ* 4 549 FEE A AT
Classic 22| Ag& tizgjBe] A P& %011 f
2 Y& ITVMNIIE AR HAEATHS, 8,
T& T3l olgBEle sk A A ]”3]' ] Classic
Z27} Jeju crossbred®] 2E#H 2~ A 7]'01]
B2 Ho|E EHE = Ao =
72 23 A7d o
HZA o goF AAY 73 Ao

o =4
AF

lﬂl °l>

=

LR

Rock M3o0f M2 AAME=E I &4 Sk Hs

Rock- AAIZE QS o 2502 A48T F U
[3, 6]. & Aol A= RockS A& 3}t oxytocmoﬂ Aok &
AA 4’\4 YUER TH(Table 5). Cortisol2] &
ol 6123.98 pg/ml, MD4°ll 6208.91 pg/ml, MD7°ﬂ 6302.74
pg/ml, PO29l 720226 pg/mlZE 22 Ayl w2 F2]3F
kol Ao, soF T8 Foll FSdte TS BA
t}. dopamine ¥ %+ PR2° 5.59 ng/ml, MD4°]l 5.71 ng/ml,
MD7¢9Y 5.59 ng/ml, PO29l 5.61 ng/mlZE < A& 7]k
w2} W37t LAtk p-endorphin®] F X PR29Y| 634.72
pg/ml, MD4°l| 704.60 pg/ml, MD79ll 772.66 pg/ml, PO2°l|
691.23 pg/mlZ Y4 2ol & AT = gl oy <
AE 713kl mAlEHAl S7Fke B &S BE AT B-endor-
phin Zo] 2EH 25 Hrste A x=E AMEH I ot
[17]. 28y &°F AlFol wE 2o] B-endorphin ¥ 5= W3}
Brstr] HeliA = F71AQ 771 Easith 5-HTE
E & PR29)| 105.67 ng/ml, MD4°ll 117.73 ng/ml, MD7°]
129.85 ng/ml, PO2°l| 126.72 ngmlZ FA1 2 F2]A2 1

o}{‘ ﬂ![ﬂl

o}, goto xE5HE 77| tl’]-ﬂ— A=k 5-HTY &7}
Z7}819 T 2o F8 Tolx $A 5 AT Oxytocin®] %
55 PR2°] 1048.27 pg/ml, MD4oﬂ 931.78 pg/ml, MD7¢l|

92 pg/ml, PO2°l 767.75 pgmlZ &<t A& 7d0l =ZA

p-value>0.05 and a, b, ¢, and d means within the same row with different superscripts were

L& A&H AT Oxytocin T
Oxytocin =7} 73438t Jeju
Hrtsle ARE ARESte AL
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L
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A3l F74ste] g2 A2l vls) /Mg e BEE Ur
Epit) goto] F5H Fo £ Ay e T gAa
ZAasleE A0 E Bl rock®] A0 FE3= Ao
A=) aldolase®] &5+ PR20Y 7.36 U/L, MD49ll 6
U/L, MD7¢9] 7.68 U/L, PO2¢l| 7.88 ULZ 7|3tel & &
Wsl= UERUA gkth kA, rock S92 Jeju cross-
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ZAel =

2 dTe2021d9=
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