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The Anti-Aggressive Effect of Music Therapy in an Animal Model of Schizophrenia
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ABSTRACT

ntroduction: Schizophrenia begins typically in young adulthood (before 25 years
I old) and about 1% of people are affected during their lifetime. The antipsychotic drugs
have several side effects. This study was aimed to investigate the Mozart’s music effect,
as a non-invasive treatment, on the schizophrenia. Materials and Methods: Rats :
aged 21-25 days were divided into four groups: control, music-treated, social isolated (SI) :
and SI + music-treatment groups. Animals in the control group, without music exposure
and music-treated rats, with music exposure, were housed socially. Animals in the SI
group, without music exposure, and SI+ music-treatment were housed individually for
6 weeks. Music (Mozart’s piano sonata, KV361) was played 24 hours before and during
behavioral tests. Social contraction test for each rat was performed. The positive and
negative behaviors were scored. Results: The mean number of negative behaviors, such
as pursuit, attack, biting and offensive behaviors, in SI and SI + music-treatment increased
compared to control and music-treated groups. In addition, biting, up right offensive
and treating in SI + music-treatment significantly decreased compared to SI group. In

addition, the positive behaviors (walking) in SI + music-treatment group significantly

increased compared to SI group. Conclusion: These data suggest the potential of Key words:
music therapy effects of that listening to music maybe improve the pathological effects P Schizophrenia
) Anxiety

of social isolation. 3. Music

4. Social Isolation

* Corresponding Author: Fariba Karimzadeh
E-mail: Fariba karimzade@yahoo.com

+ These authors contributed equally.

1]
I



Y4y uL...u..d) ng‘ D)Lo—j: 090 0y90

ﬁs“'aéb’ PRl l.u,s M S 40 ooly Ly 36 p40 f“_gml 3o

ol el el 3 ol i ol pgle lizios 35 50
Ol el Ol (S psle olStils ( JsSlga 5 Jsho Dlaiizg 3 50T

VAT 63 VF 1 ey Gy i WAY o1 Fe iedly s &,

o S o~
- <

Sz e )3 Vgana s Jlez (5 by 5 00,5 S & S35 30b L Lijdg3Sal (5o 1a02ED
o (il (B)lse (g wb slagls wile (oo (U yee (LL L g oud jalls (KL YO 51 D)
Oboyd 53 ol pe By Se lgie 4 O)lige Sujge SIS (pm)p 4 0l wad addllas (pl Sl
IS 09,8 Sz 409, YO B YY) lsx sle ige il ybg) 9 alg0 55155 (589505l (5 lore
09,5 Lo Jhge Wud el Jlojd (Arwge + lekxl lpl g eletxl lpl (Sloys (g
(e Ahwd 8590 4 ((Hawge (aid b ol o) (Sloyd (Hawgs 09,5 5 ((rmge Gutd (g) S
boolyen) (Sloys (Arwge + (So5ie 09,5 5 (e (eid 9) S9rke 09,5 dd (go )0 &
Olige izl gily 5l gl ashad a0 (6,100 (601l Do A dae £ Do 4 ((Rpwge s
o9yl pll Jsb jo 9 L8 el Y o &y &llg> (5l Mozart’s Piano Sonata, KVY#) ol «
@ ool 9550 6L‘f OPge 5l S e elaiz LS (SsSar (omy 2 St 05 i 6018, gle
38 B ogn T alie ol g y5e a5l aS vl Jhge b agalae 0 daBo Ve Sue 4 ailflas ok
305 Alas 38,5 s alaz 5| e pidle uSileo D @EBY Wd bl s g ciie (Laylid,
5 JAS e og S 4 L Sloyd (rwge + S 5 S Sl 035 ;S RIS (85 K
WS s 25 g Wl R S I, 0aSlos il Ll a5 e
; O ol )8y sl Sude @e 2Bl alS (G909 A S (Sloyd (SHrwge + (G909, )3
SRSl N Oype a4 Slys (rwge 5 S5 sl 09T b dglie ;0 Sloys (ewge + (S93ke 9 Sore 095 5
okl ¥ 09,5 4 Cumnd (Sloys (Hwga + (G930 09,5 ;0 )8, (ul a5 el S8 Ll an )L el ol
hege ¥ 00, bl 455 ol anl Sen o 433l ) 31 enpt @l 2l Sl s Line ©y0 4 g5k
ezl slypl F ks Sgngp gthae sl ) eleial ly 3l 5l (B SO3elgily l Sl el adly Sloyo (Amige oS

1 ojlg wuls

o3ly 02,5 Lo 1 ghomo o g8
Fariba_karimzade@yahoo.com : 5o g S| u“)éT
QB 8 1 Golaws G dllie ol ags o w‘)‘u")‘uﬁf"ﬁdwh)@,@’\

I



WAV inns) o gl o)locss g3 0,99

e 095 (nl ) 3 WD (0 SIS o (e Al )90
26 sla pgeil plxl Jobo o 9 S8 cele TY e sl
9o «S93he 09,5 53 M8)S (oo B (hrmge Haid o yxe
W55 gd g ol 6,1 ol Gygo s aan £ ok w e
* S9xie 098 Dlilgen 00 S (god L0 (oldiwge S e
6olal Oygo 4 aian £ Sae as S8 05,5 wile ju Rawge
il 5o 5 b el YF a4 Jj aind o 6 e
2 8 (hewge (oekd (e 50 (5L, la (se5] pl
Silyse 6 ailo il ) (gl dalsd sl S LLE s S
a3 )3 IS 4 903! sl Mozart-Piano Sonata KV361 sl
Yoo ouilS b glagSurl b eSlo 361 5y 4o diawge A
ovge 08 sy Leews AD YD Sas b B VWY b
Bl a5 Sl 3BT 5 S ol o 5 S 0,5 cslo
ssbie a (elanzl LUl (93] s 505 (5,055 2o
Syse sl @dle 55 (985Sl St 5 (e DN (o) 2

285 B o

sl hge 5l Sy e sleit bl (SSeSr Catl e o2
L oagzloe jo dado Vo o a ailllas job 4 iolejl 560
bS58 0 o aliwe ol g 59 5k 5l a5 salis e
sy Gl Jolds 3o opl jo aslllas 050 it sla )L,
YU 5l g Rals s (85 58 (0,5 dles (0,5 b
e Sg 0dS WA e IS, 5 sl 5l XA
(R ol i Jolds adiz ol jo addllas 5 )50 Code sla )L,
Dg G KU 9 HAES 92 49,5 el

Solopaled b (hge sla)ld; 5l bl Gue plas o
5 oeens aLidS Sladllae wlol 1 clois! gla,lis) o
b Gialojl g, 5l as’ ()b (958 Lawgs (ol 058
Sy owbyly 5IUT fawgs by eols (VYY) b, Salosl il
L5)LJ Jeloi g 45525 5 50 Tukey pansels QS_A)'T g 48, b
Al ad, S s o P D gyl e mhaw g 285 108

aazsly

Ot a5 8g ol 5l (Sl e bl (e @Dle oy 0
20,8 wbgmdlsp g e pDle RalS e (Rage
08 alex (30,5 cdind alox I e @BDle (5 Sle
9 A wge g SIS sla 095 0 6 Kby (85
(g (S35 9 S93e SlB 09,5 b anulie )0 (5 puSeit
Sile A s () Jlogas P<e e -+ 1) agy azily sals
JAS 09,5 4 Cad wge 09,5 ;0 (10,5 cudad LS,
Soglis () Jfoges P<ole v o)) o sl o ixe ol
Shoge 09,5 0 ailgmils sla)lis, oo o b s
Go,ld, (B p ezmed Al oy SIS 09,5 4 Cow
09,5 b duslie )3 (rwge + (S9rte 09,5 )3 alligils
SRl (18,5 5 L8, ek 28l S (g5

! Mozart’s music

2 Brain derived neurotrophic factor
3 Nerve growth factor

4 Neurogenesis

I

6 analy a4 K35 £9nd b LByl s lem
ouds ol (S YO 5l L3) Slez i ;0 Ygaso ¢ Slo>
S o el 05 bde g oleid (g lus Olengs Jolis
aslol yo cwl cdblgsl o (So sl Jold caie oDle oS
wMe o0y yo Iy oledsl Sila gy o obley rals ole

(V)b JI 3 sls

o @l s S ol os ws slag,ls leslinul o
3979 b SedlS slagls 100 5 (o0 gine Sloys sla g,
Gl g e Do 55, 2 o lde 5 Dleagi )0 o ]
e 45 Mis (hlo 50 g 51T W)l Sl 36
g ls cpl il (B5lge 1ol oo gyl ol 5 eolaul &
D)y & les oo bag)ls (pl (B)lee abex Sl p (o0 &)
SV Yl (o255 (i o Ko aS oo o Sogll >
Oy ly ded @De By o S5 6)lE 2 (S
(S (95 LS S8l (i 90 8 )3) (o VDS

(F) 0 ol Shksl g (sl (S

03 S il e Jleyo sl Sl glal g3l le ol yo
@ Spare oS Sl Bl s ol nl (@D 65
2 S e e G paiadlys ez Sl (Aiwge ey (o0 b3
O Jad s (Ghmige (B) 09 (o0 Jlod 4 g s
(F) 00,5 oo Olulua!l g ol ol 3 0 oo o s
el 'O lige Sijpe s b rwge lgl o
ol ool las vg2 5l Lidy Sene (5,18, 5 Suigls s
Slige (g a5 ol 1 51 S iy Slalllas (Ve A)
Al 4 gbdiw o olad (o abibls g o

AV ) sl osn S

Wog 485 B8 550 (hwge (Byre ;0 a5 b Sige y
4 NGF"™ s BDNF" aiile cuac o) slo,ei58 Ly o5
@ 0l (895 mizmes (V) 8L Al (6 pSetar ol
2 s s s Tl 0ays GRIBl ez s Rewse
> ax]llas UJ‘ (\Y) Cnl o..\,to)f )M )‘ (GO0 k5>‘9)
2 D89y S Ol 4 Gloys (g SIS gy a0l
O e 3 (599 Sl (hie g Cude ple (55, 2 (o2l

L o3, g 3lge
S b el VY Lol pl coni o (hge ol aial 4 )3 )15 4
SIS ol g 138 4y ol (cwiss 5 lidy) celo 1Y
oo 50 9 WA (o8 (510 A (e diwd Ojg0 4 J S
4 (hge 09)5 Sl (oo MBS ced )3 (rwge atd



Y4y uL...u..d) ng‘ D)Lo—j: 090 0y90

YV sz 2l sla ge aslllas cnl )0 jolie oo
soh Iiee slo puid (o Jlgie alan £ o 4y (o), YO U
2o S 5 ansdS Olalllas Laios (5l gl yail
oo cnl o 1) Shlkdls 6 X8 5 woole 8 sla)lid; 590
o3, 5 anlllas ) 15 (VF) Wl 03,5 5155 ol les]
Wl 295 2 S50 09,5 slo (hge po (g3l o g allignils
1, algmals y clo,ld, Lials adllae oyl glo amsly o
45 30> lis (S 09,5 4 Sl (Homga + (S93he 095 5
Rl )0 (emge idu Sgate Sl 51 Jlo Wl (o s ]
2l (89Sl (Slg Joe Gl 5o Sude @Ble

il Aoz 5l a5 0l cdalive 93 4 iy Olalllas o
Slyeedd (Fy8955wl gl S39s5dsh o Jeo o
e Om JOS ) S g (oras la oS 5 Sl
G2l g (ol)l (V0) sl oo S5ALE 5 Sujlge
2ol sl eiyS pluyl s S5 Gle s o515
OFAY) Csl oads sdalins o)lylen (] 520 u>’>‘5” BLRT3 oo
oS3 Gl g omeligs S Gl (Rl 00 Bk
@ Olyoss o et 3l 608 Cod (2le jo ol e 0wy S
OA) 28l (o0 (58958l (5 )low Jlso

IS e 8 Mgk ol g soaie Sl
2 odle Wy (oo &5 el (S slo S e o faked 08
S Slreds o & i Slred 5 55 Skac Sl
e & a5l 5 Sb et Slb,E () 25,5 3ke o
s iglS oy Alar 3 b ailis, i oy i
0 Olt (hewd (wge & 3l (B8 Jlos 4 L
@ ools 5eS 5l Lab Dbl ol o (Jline job 4 s F
o oRIP Tkt ez )3 Geabigd @l Gliee (egs
Fr ol NlF oo (rwge 4 (318 (B Gizmen b
o 05y 23) GIURY o515 alax 5| SLbslS slo o5
oot Sl 5 sl S5)55 o 1) (AMPA ous .S
irwge 43 310 (555 JLds 4 oS (g5ae sblie i yles
sile aiblis )| o blos 5 Sl b digh o Jgo6 o
08) s 525 5 JaSaa] cayeet i b o 523
ol o ead slin (6 Kol s OIS aw, oo Ll @
oS5535 M )3 e 0aisS s 31 Ui 4 aslllae
A2 GiaieSal e Jan 53 Sommdlyson JEig 0
hoge 45 35,5 blatal 658 ol ol (Sae 4zl ol
wly sl Glspl 5l (AU Suislesly SIS cal anilys
S0 g ob by, slp Al aisy see slhe j5b
5330 sla wyp Sy ol o B e el e

ey (o0 1 4 (55900

3 Striatal System
% Glutamate Receptor 2

(5950 09,5 ;0 IS (fixe yebo 4 0aliS agd pu &S > 5 VL
() Sloges P<e+0) 28l yialS (6930 09,5 4y o sRumgn

. Jf:-J Aok
B ge # .
i : #
LR
0 miga® g5302 oA
Fohk
#
sk
X
# ok
Aok #X
X

SESE Vg Sy gl g Ralsy, S
saiif sy

ilejl 8550 (sl 058y iligzeilsy (slayli; (5 0 yes (Silen (5 Ammlia ) jloged
aloz (33,5 coiind dloz 5l e @Dle (Sl el 0l ool lid Jloges jo a8 jglailes
09,5 bl 13 (5ot j5bo a (oge 9 S5 sl 09,5 3 (SR8 (285 5 (05
2 05 el )18 Sl izren el il alS (ewge F 59550 5 S3re sbo
A S o8, eSiln ol B o nn Bl S 05,5 4 e sgn 05,5
o (Sge T (5950 09,5 10 )l (xe y5b 4 00T Wi S > 5 VL 5l 6 SAL
b alio X g (rwge 09,5 b dmslia #t o] 72S 09,5 b dnslie 3 .28l (2005 (59350 095 &
HX g P<efev) (g oaums Glas#t P<e[e e o) (g oaund olis s il oo G950 05,5

bl g0 P[00 (5 onims ylas

a5 ol plas abgmdls e g Cute sla)ld) ow)p
(Shoge + (S93e g (S3re 09)5 ;0 (xi) ol b Sl
G (e jsb Ay (wge 5 JyuS slo 0y 5L aslie o
5, ol 48l S5 bl 4l (P<e /e« <)) il tals
09,5 4 L (rwge + (S 09,5 ;0 b gxe b @
Gl B, 45 dglie o (P<efe v oY) cdly il gopie
23 IS (e BT uld S35 g (AdS 5 (03,5 el

(Y loged) aid oanlice b 09,5

| m gz
B g
B g

sHyely 0855 s oheiS @ oub Sy

5285 spllon aleil 250 sl 05,5 (yer o (sl 8 (5 0505 (eSiles Al =Yl
nliio ;3 (Frmgot 9550 9 S350 09,5 10 (518, ol 18 eSiles il ou 03ls i lges
8 55 L i el iy SIS (5 i b 4 g 5 L5 o 035
2ol iy 5 5 3,5 4y Crd i i oS 53 0 e b 4 5,
bdnlio g P<+/+ 0 (5 oaus las# ol J3S 09,5 L auglio g P<eofe o0\ (g oamns oylas

AL (oo (ghrmaga 09)F

S5 Azl 9 ey

Ol o b & ydlae g Jolsd 4355 zd (900 (s0l,al (SS;
R P e 5Ll aalsl JLS )5 6 g 5,0 Slozgi e 5l aS
ik oo Sy )0 (S RemSul silew Sbml sla B,

N
I



WAV inns) o gl o)locss g3 0,99

1. van Os J, Rutten BP, Poulton R. Gene-environment
interactions in schizophrenia: review of epidemiological
findings and future directions. Schizophr Bull. 2008;
34(6): 1066-82.

2. Patkar AA, Gopalakrishnan R, Lundy A, Leone
FT, Certa KM, Weinstein SP. Relationship between
tobacco smoking and positive and negative symptoms in
schizophrenia. J Nerv Ment Dis. 2002; 190(9): 604-10.

3. Lieberman JA, Stroup TS, McEvoy JP, Swartz
MS, Rosenheck RA, Perkins DO, et al. Effectiveness
of antipsychotic drugs in patients with chronic
schizophrenia. N Engl ] Med. 2005; 353(12): 1209-23.

4. Leucht S, Pitschel-Walz G, Abraham D, Kissling W.
Efficacy and extrapyramidal side-effects of the new
antipsychotics olanzapine, quetiapine, risperidone, and
sertindole compared to conventional antipsychotics
and placebo. A meta-analysis of randomized controlled
trials. Schizophr Res. 1999; 35(1): 51-68.

5. Sacks O. The power of music. Brain. 2006; 129(10):
2528-32.

6. Baumgartner T, Lutz K, Schmidt CF, Jincke L. The
emotional power of music: how music enhances the feeling
of affective pictures. Brain res. 2006; 1075(1): 151-64.

7. Lahiri N, Duncan JS. The Mozart effect: encore.
Epilepsy Behav. 2007; 11(1): 152-3.

8. Dastgheib SS, Layegh P, Sadeghi R, Foroughipur
M, Shoeibi A, Gorji A. The Effects of Mozart’s Music
on Interictal Activity in Epileptic Patients: Systematic
Review and Meta-analysis of the Literature. Curr Neurol
Neurosci Rep. 2014; 14(1): 1-11.

9. Newman J, Rosenbach JH, Burns KL, Latimer BC,
Matocha HR, Vogt ER. An Experimental Test of “the
Mozart Effect”: Does Listening to His Music Improve
Spatial Ability? Percept Mot Skills. 1995; 81(3f): 1379-87.

10. McKelvie P, Low J. Listening to Mozart does not
improve childrems spatial ability: Final curtains for the
Mozart effect. Brit J Dev Psychol. 2002; 20(2): 241-58.

11. Chikahisa S, Sei H, Morishima M, Sano A, Kitaoka
K, Nakaya Y, et al. Exposure to music in the perinatal
period enhances learning performance and alters BDNF/

TrkB signaling in mice as adults. Behav brain res. 2006;
169(2): 312-9.

12. Fukui H, Toyoshima K. Music facilitate the

neurogenesis, regeneration and repair of neurons. Med
Hypotheses. 2008; 71(5): 765-9.

13. File SE. The use of social interaction as a method
for detecting anxiolytic activity of chlordiazepoxide-
like drugs. Journal of neuroscience methods. 1980;
2(3): 219-38.

14. Ellenbroek B. Schizophrenia: Animal Models. ENC
Psychopharmacol. 2010: 1181-6.

15. Harrison PJ. The neuropathology of schizophrenia
A critical review of the data and their interpretation.
Brain. 1999; 122(4): 593-624.

16. Costa E, Davis J, Dong E, Grayson DR, Guidotti
A, Tremolizzo L, et al. A GABAergic cortical deficit
dominates schizophrenia pathophysiology. Crit Rev
Neurobiol. 2004; 16(1&2).

17. Nakazawa K, Zsiros V, Jiang Z, Nakao K, Kolata
S, Zhang S, et al. GABAergic interneuron origin of
schizophrenia pathophysiology. Neuropharmacology.
2012; 62(3): 1574-83.

18. Moore H, West AR, Grace AA. The regulation of
forebrain dopamine transmission: relevance to the
pathophysiology and psychopathology of schizophrenia.
Biol Psychiatry. 1999; 46(1): 40-55.

19. Salimpoor VN, Benovoy M, Larcher K, Dagher
A, Zatorre RJ. Anatomically distinct dopamine release
during anticipation and experience of peak emotion to
music. Nat Neurosci. 2011; 14(2): 257-62.



