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Abstract

Music is related to.stress reduction and increased levels of growth=hormone. In'rat, musie.exposure since
srenata) period was found 1o increase body-weight of 7-days-old litters and brain cells. Somatie growth was
armarily influenced by growth-hormone #nd supported by psycho-physic condition. The objective of this
sdy was to analyze whether music expesure since prenatal until 35.days post-natal period could.affect the
»eight and bodyslength of the rat-pups. Four pregnant Wistar rats were daily exposed to one liour classic
Tsic {Mozart) every 17.30 PM since gestation period day one until the 22 litters were 35-days<old. Controls
sere 5 pregnant rats and their 36 litters caged ina different room with'no music. Weighing and measuring the
~ody -length (thé most anterior point of nasal-septum, ta the base of the tail) were conducted at dav 7,25 and
37 Dara were analyzed using Multivariate General-Linear-Model (o« =@:05). It was revealed that the mean
==12ht of the experimental litters was significantly higher than those of the controls zither at day 7 (p = 0.00),
2% or 35 (p = 0.006). Difference of the body-length of the experiment and control animals only significant at
s 25 (p = 0.012). Conclusion; Music exposure since prenatal period has significant influenees on the'weight
={ the rat-litters aged. 7, 25-and 35 days and on the body-length of the 25-days-old litters. Indenesian Journal
=7 Dentistry 2006, Edisi Khusus KPPIKG XIV:325-328
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hormone (GHylevel”* Similar effect was found in
the healthy subjects exposed to techno music,’

In recent years it has been widely accepted that In plauts-classi¢c music by Bach and traditional
certain types of music could arise various'positive  music| from Indiaicouldsstimulate com, marigold,

Imtroduction

~ological effects either in human, plants, or
smmals. In human, music is capable of affecting
=wlogical  condition  through  ‘mind-body-
connection’ mechanism.' Many clinical studies had
snown that music could influence respiration and
~eart rate, body temperature, blood-pressure and
Todulation of hormonal concentration’. Listening to
susic could lead to decreased levels of cortisol and
spmnephrine and increased levels of prolactin and
endorphin.*® One study in human reported that
«evboard or drum exercise lead to increased growth

zinnia and, petunia to have more flowers’ while
classigfmusic modified with sounds of nature were
related to the increment of polyamine and oxygen
absorbed by Chinese cabbage and cucumber.’®
Accordingly cattle exposed to Mozart’s music’ or
Johan Straus’s Blue Danube® was reported to
produce more milk,

In 1993 Rauscher reported that students exposed
to Mozart’s sonata for two pianos in D major for 10
minutes performed better spatial ability compared to
those exposed to new age music or those with no
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music.?” In relevance with this finding it was found
that the same sonata given daily to rats resulted in
significantly increased brain cells and expression of
brain-derived-neurotrophic-factor ~ (BDNF)  and
synapsin-1 (protein of synaptic growth).” Another
study found that daily exposure of a number of
Mozart's classic compositions on pregnant rats
caused higher amount of brain cells of the litters
compared to those delivered from the rat-mothers
which had no music® It has been postulated that
music could affect intelligence and creativity by
increasing the amount, complexity and coordination
of brain cells and functional synapsi’ These
findings also indicating that music exposureghas 2
potency in increasing somatic growth. Puspitawati et
al, had proved that_music eXposure since prenatal
period is significatly related to body weigh: of 7=
days old rat-lifters.’”

Growth is a'continuous process. that begins
before birth and refers to increase in physical size,
Since/ growth is a result of funetion’ of all’ body
systams, elinically it most frequently concesmed with
weight, height'and head cireumference. Because it
involves all the increment of increase in size weight
is often considered as a good index of growth in
general while heigh: istusualiy refer fo skeletal
growth."

Besides.génetics and adequate digt, other factors
that strongly affect growill are absence of stress and
modulation of 2 number of hormones. In times of
siress, adrenal cortex release cortisol, Corisol is
known_towhave significant catabolic anfigrowth
effects. Conversely, growth hormong (GH) together
with Insulin-like-growth-factors ~ (IGFs}) s
metabolically anabolic for proteins, directing energy
and amino acids_intoprotein synthesis, whieh"is an
essential’pareof tigsue’ growth, Although GH IS
released througheut life but its biggest role is during
childhood. SevereGH defictency-in childhood could
lead to dwarfism.""

Studying™ previous  findings & thai “{music
exposures in ratgcould ingreaseéd growth ofbram
tissue and body weight of 7/~ days old pups) and in
human have influence “on emotionalsstates, /stress
relieve and modulation of hormonal“concentration
including GH, and considering that body weight and
height are common indicators of somatic growth
which are significantly influenced by GH, the
objective of this second preliminary study was 1o
examine whether daily exposures of classic music
since prenatal period could affect the body weight
and length of rat litters aged 7, 25, and 35 days.

The empirical confirmation of the effect of
music on somatic growth might be beneficial in
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promoting the growth and the quality of the whole
body and its organs. Now that the role of GH in
odontogenesis  becoming  further  discovered,
empirical findings showing the relationship of
music, somatic growth, and GH may give light to the
possibility of utilizing music to increase the growth
and/ or quality of the dentition.

Methods

Ten female Wistar rats aged 120 days were
randomly grouped into experiments and controls.
The two groups were caged in two separate rooms
and fed standard diet ad libitum. Since a week
befere matting the 5 experiment rats were
conditioned with daily 30 minutes music exposure.
One rat wassnot becoming pregnant so only the
remaining 4 ratswwere continuously given the daily
50 minutes /music: exposure since the first day of
their gestation periodiuntil their litters were 7-days-
old, Five control rafs were kept in a same condition
as those of the experimental rats but with no music.

Music exposure was/given by playing a set of
cassettes containing 8 selected numbers of classic
music composed bysMozart. Music was played
everyday at 17.30 PM, Twenty-two experiment and
36 control litters were weighed using a manual triple
Beam balance (Ohaus-capacity 2610gr), and their
body-length (the most anterior point of nasal septum
to the base of the tail in animals lying flat on their
stomach) weremeasured using a caliper at day 7, 25,
and 35. The mean weights and body-lengths of the
two groups were compared and analyzed using
General linear medel (GLM) Multivariate with
significance level 95% (a = 0.05).

Resulis

To confirm that the general condition of the rat-
mothers in the two groups were equal and so the
liters might have an equal opportunity fo grow
optimally, the comparison of their initial weight
(weight at day 1 of gestation period), weight before
partus, weight increment (the difference between
weight before partus and initial weight) and number
of litters were analyzed using Mann-Whitney test
with significance level 95% /o = 0.05.

As shown in table 1, there were no statistical
significant differences between the mothers of the
controf and the experiment groups either for their
initial weight (P = 0.221 > (.05), weight before



pa=< P = 0.389 > 0.05), wetght increment (P =
&8 > 2 051 or number of litters (P = 0.169 > 0.05).

e . Weight at Day 1 and Last Day of Gestation
Period. Weight Increment and Number of Litters
ar the Rat-Mothers

e Group N Mean SD P
=1 Conuol 5  15856gr 1979 0221
—

Experiment 4 14023 gr 1131
Beoprr Control 5 21222gr 1653 0389
s
b pi

Experiment 4 19895gr 2091
¥ oy Control 5 5366 gr 632 (0.806
CTE=TRTH

Experiment 4 53.827er 893
e Control 5 7.20 rats 1.30. 0.169
o AT

Experiment /4 5.75 rats "M

xx=s P = 0.389 > 0.05), weight_increment (P =
1 & > 0.05) or number of litters (P = 0.169 > 0.05).
a2 Mean Weight and Body-kength of Rat Laiters

with and without Music With Sex as~a

Covariate.
W anable Mean (gry Mean {mm} P P
+ SO +8D Value Value
or (Experis for
(Controls} _ mental} Sex
San weight 116643 13192+ 00 313
[ & 3 1.1 0,729
Sy weight 38204+ 42 192+ 006 472
F/ g T 4,409 3.245
Sy weight 64,889+ 10823+ 006 585
i 3y 33 6550 4 408
oy length 6520+ 6 585% 651 271
£ a7 0320 0.244
Sy length 2931+ 10,492+ 1612 883
B i3y 25 0.646 0.545
Sy lengih 12.327+ 12.577% 358 992
¥ iav 33 0.658 0939

Statistical analysis showed that seéx is not
s:gnificantly related to weight and bedy length of the
i=:mals (p > 0.05). Therefore in analysing the data
- this study, the variable sex could be ignored. P
vatue for differences in body weight between control
and experimental animals were 0.00 (7 days old) and
2006 (25 and 35 days old) < 0.05. This confirmed
-hat music exposure given to the experimental
animals was significantly related to their body
weight. Conversely, only body-length at day 25 was
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significantly different between experimental and
control animals (p = 0.012 < 0.05).

Discussion

It has become apparent that different types of
music induce different neuroendocrine changes. In
human, personal experiences and temperament may
influence the wide inter-individual variability in
response  to music®. The present study used
laboratory animals so that such subjective variability
in response to music could be controlled.

Pasitive biological effects could be gained by
using various. types of music, However one among
several types of usic that has been mostly
investigated in relation with its positive biological
effects” and had been found to.be associated with
increaséd body weight” and growthiof brain tissue in
rats™" is classicamusic eemposed by Mozart. This
was the consideration when deciding to use Mozart’s
composition in this.soidy.

This study showed that thesweight of the rat-
litters exposed to music was significantly. higher
than' those with no music either at day 7, 25 or 35
days. This resultvis in-relevanceswith previous
studies tharmusic couldievoke a positive biological
effect and supports a ‘hypothesis that positive
biological response stimulated by music may lead to
increased somatic growth.

There are'seme possibilities of the physiclogical
mechanisms. underlying the results of this® study,
This.could be supported by the results of previous
studies inwwhich music exposute were related to
increased congentration of prolactinein human or
increased 'milk produetion in cattle’, In this study
music exposuré 'was. siven Since prenatal period,
therefore. it might 'resultedin ‘the “increment of
prolactin_ which s essentialoin” stimulating milk
production-ei the rai=mothers which in turn would
optimizing the growth of the litters.

In human, music 1s a powerful tool in evoking
emotions. Listening to music can be effective in
reducing the negative-cffects of stress’. 1t has been
accepted too that there is a link between the mind
and the body. According to this neuroimmunc-
modulation model there is a strong bi-directional
relationship between psyche, nervous, endocrine and
immune systems. Therefore anything affecting one
of those four systems would stimulate response in
others. Physical or emotional stress could lead to
disturbed homeostasis and results in alteration of
immunoneuroendocrine  functions.  Conversely,
absence of stress would lead to increased immune

Le




system and better homeostasis'. Even though there
was not any reports on the effect of music to
emotional state or to hormonal concentration in rat
but the finding that music exposure could increase
milk production of cattle lead to a hypothesis that
calming music could reduce stress in animals just as
it does in human”.

For normal growth to take place GH is required
throughout life particularly in childheod. The overall
effect of GH is to promote somatic growthg’u. An
index universally used to measure growth especiaily
in the early years of life is body weight. Therefore,
body weight could be presumed as an indicator of
the extent of GH effect on the somatic growth, and
thus the higher body weight ofrat-hiters exposed to
music compared to those without isic in this study
might be an indicater of the increased concentration
of GH in thase animals.

The mast striking and obvious effect of GH is h
stimulating linear growth of the skelctor: and growth
of a number.of tissues in the-body. Growih hormone
holds| prominénityrole in_remodeling; regulation’ of
bofe. mass and postnatel longitudinal growth, "
Therefore significant Increased of GH may leaddto
significant increased” in_longibones which further
cesults in increased body-lengih. Taithis study it was
folind that thesb0dy length of rat litters exposed to
music was higher than those without music even
though these differences only significant at day 25.
The explanation of this finding may be reldted to the
various accelérated-growth dphase, at fcertain ages
during organism’s lifetime. Rats reach | their
pubertal pesibd at 50 days-old", so that at 25-days
oldwthey might be analog with the first 2 years of
human life where the.active phase of somatic growth
is at ftgpeak.

Conclusion

This study showed that body weight of Wistar
rai litters aged "Pgp2dgand 350 days was strongly
associated with the' dailyéxposutes  ofgone-hour
Mozart’s classic music given since prenatal period.
Similarly, the body length of the animalsiwas also
affected by the given music exposure although the
significance of this effect is influenced by the age of
the animals, Some possible physiological
mechanisms underlying this phenomenon are as
follows; 1) Music exposure since prenatal period
lead to increased secretion of prolactin in the rat-
mothers so that the litters could get more mitk, 2}
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Music exposure lead to reduced stress either in rat-
mothers or in the litters and thus lead to a better
immune system and homeostasis, 3) Similar to the
previous studies in human, music exposure given to
the rat-mothers and their litters resulted in increased
concentration of GH.

The positive effect of music in stimulating
somatic growth by using body weight and body
length as parameters as shown by this study brings a
responsibility to further investigating the mechanism
of effect of music on stimulating somatic growth in
cellular and molecular levels so that the application
of music might be further optimized to increase the
quality of body health and its organs including the
dentition.
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