—

—

ISSN 2234-0866

https://doi.org/10.18598/kcbot.2018.8.3.07

i} =HFOH Ofx]

=
o

O :=HZof 2= F2f 7|

oH
=

|

o
[Lm

k

S
=

=
=

The Journal of Korean Society of Community Based Occupational Therapy

WA H A2 2.315) %) AI8H A3%
Vol. 8 No. 3 (December 2018), 69-76

H WEM wzg%?
<9 S o o
N }Lﬂ}_. <L.r0q‘m0D
o M:ﬁ_ S5
10° u g = oKk
st > T oj
T E o Lgmem
o do ° = 82 RO
B T..ﬁwﬂ n/w.drwwwl,_g
‘mvl OE% pqmnm m./Hw&._l
s Gl w\liwm%ﬂ
NN TEW ST o
T owa AU s
~ o g o m i
Jo Ewwm B P o
~ o zom,ﬁ.
5 omy g epw
B TR TR
BxPE TR
=) T oox Lo oE T & W oo
o _ " = 1%%??
I oA EMYL g
= KO S T =
R = 4 o OTNORNCII- NI
a 3l T%NeaA P s 2
100 LG el o H oy o
Bo o 2 CL T K
8 — _Iw_ Oﬂ%o _,o,.mlJ|X
© N o og oo KW
ol | o s o]
o = oo Mo 0 oy ok W g B
[ o ol o oR o =
® Mexm kg TwmE
N =T 5 & g B s N il __oo
- oo E e TER T
T =TTk o
DA _#oﬂaﬁwr_.%
]J‘ﬂﬂB ﬂHA_uOZ._J‘
T eg Fomw®E
Mg M g B s
moE® s
B o = nl L = o B
2ESy J3REIlE
X
Hop 2 E RS
ot N 0
RO w Ho i 3 A X o
o wm o oR 1] el X
W oz B BT o O o o% o
7 ;uwﬁ%wa Hoo BOn &
wr Tl Ry  oXT
K o) =° En T H.:-y X ‘ml N o
oH L A BT . ® ot o
i @ o B oo oy TSR
| mr B U B\

b}, ol

e}
hul

KCBOT Vol. 8, No. 3, 2018 69

=

THStranges, Tighe, Gomez-Olive, Thorogood, Kandala,

~
THAkerstedt

[e3]

= A
AIRHEQI2L: 2018, 12. 24,

=

s

[e) o
52 E=EAIREE 2
u

%

il

o

M E

AAIY: 2018, 12, 1,

318 767+ 9

L
L

]_

(Alterman, Luckhaupt, Dahlhamer, Ward, Calvert, 2010).

0|

FAlo
WAL =8 (dreamk22@naver,com)

T 2018, 1. 30.

TN 7E Ao AbglolA Tl
9} Wright, 2009). }o]7}

2ol




Aot At ghebA oA AAel 1

3} 74

L

o

AA 7]

]

A
R

Fre

z‘,—l.

=]
RS

]

k)
T

29

"

a1l
o0

8l

HMorales, Lozano, Casal, 2005).

o o ot

1.

7ol &
(RREE

1
.

24 Qi ARelT), Teme S

=

o)

Bl
&

ek

3]

)t} 3] w9l

2] Sprague-Dawley

o
T

300g A

L

_ﬁ\__

=
o Wl

o)

2hs
Hl
=

©
=

Al
=
Skt

9

AT

skl

st

= }\] °
5 4
A

Al

}

ko)
pid

ok Al 7o)

1
gjel 7] ZF3klong—term potentiation, LTP)= t}ok

k)
pid

THWhitlock, Heynen, Shuler,

}

ko)
i

Aol =8 el A A2

Ea

1

SEEgEE
Bear, 2006). S01A17ke] %8 sfok CA199l4] LTP

15 7

A
s

+ 22t
3714

[¢]
9
yal

Guinan, Horowitz, 2002) ¥ &

2007)

==
o,

3] o) F7HETHGais

Ty
H

ol
H

w

i

2

=
=

F WehEye] s} 7)ol
Ao opAsh A 1

=]
=
3

T
=4

]

-
=

.

A

ol A]

]

3
=

ks
=i

Ftt o

o

ks

o1t owla
of #go] A%

=
5

5, 2003)

F37(Belenky

0|

tHKrishnan, Noakes,

1

o)
pl

7}

=

7}

o

s} o]t},

=

=R

SHAl
El

)

-

.

g]

[e]

T

A7

vigilance test)ol| 4] HES-A]7FO]
Hkg A7}

Lyons, 2016). ©]2}3t

bl

—_—

ofpy
;QL
oF

&
o|J
M

|
4

N

5

1.

A& 7}
th(Edinger, Morey, Sullivan, 1993). 214

&

plo

el

ofpy
L

AR, we}a

No

A A 8] 2 A Foll A T QA o] thFH AL

)

B
il

O
=

2

tack Avgel A

0|

o $1= oo

vk x|
g =

A o}z

]

A
hai

dEERED

o

W 7)elo] &

P
T

o] Zwiolst 7]

A
70 KCBOT Vol. 8, No. 3, 2018

=23 487t



% Auel ool Ak AAE o] Ego@ A
by 9 Lot 5 YES
W) wd A8 ST BYLFT2IUS AN

sttt

B3 22 03 Kwon(2013)2] 1-ellA] 4

g
G e B el 443 Sgetel s
: _

oo
rot
[m

R
)

Bgerread 48 APFS N2 235 % Ed=
2(PARK TECH, Korea)& ©]-3}0] #|4:20] 51 52 0.
2 Faks e WA A BT me e
ZAHE AE2 BhA] ke 27] 52 2m/min 12|l
oH 55-& Sm/min, tHE 08-S Sm/min© 2 ke 44
stk o, o F Z7h 184 19 23], 18] 3084 1Y

& 6023t 4 S AJEIT:

nilomwo A AL A 40 T 7b7b qnjE]e] 2
S Zoletil 50(10mg/kg) S B2 Fste] Haln
=2 A =

HE AAstdth o] % F5-E5 /et AAAR At
A=A AFPBS)E FYaAE 1 v 100mM ¢!
ool 51 49 PFA 84S AFAIZ 47 5
d¥ HE A= 39tk AF ¥ = 26kE 14 9o
of 4°Coll A 12A13F5¢F 145 v A8t o
VAE H= 30% FAEF-2(sucrose) &Hol A
2 2 A1 713 Cryosta(American Optica, USA)E
A0um FA HAHEE A AT
A28} A= BDNFS] -84 18- 919
mouse polyclonal antibody BDNF(Santa Cruz-20, USA)&
L2022 3]A3ste] o] &3t o] AH-E 5mM ¢H2]
A= AL 05%<] Triton X 1009 ¥H8-& AA T
60°Cell A 50% Formamide®t SSC &Kol 4] 241 7HS WA
At} 18- £ 100mM sodium borate=. A%, 50mM $+-5-2]
Az oA AFSISIEE o] F AHFRES of8ate] dA
S AAlskT) dAl ek 9k Zel| horse serum¥ BSAE
ek S o= 1AIF oS RRSAIZITE 13} 3ol 244]
b wletaL 10mM Qiteksd o w 108 33] 415 AAls)
fex]

d

o

ot ot \a > o2
N

)

w

>
>
a
e

(R o

ofr
on

>

==

IoG (Santa Cruz-20, USA)E 12002 3]4j3}e] o] 3}

o, TP 10mM QA0 2 108 33] SAlE A3
333 A% A et ISR 5143 streptavidine
ol 4 3027 Ma T T 10mM abekEol o s 108
38 #AE ANeld] A% el A Aol Ty

F Spasisasl DABR 24 2239

:>|J=,
o
ot
e X,
2
o
g
=
=
o)
it
=Y
=
I
o
dlo

£ AAEF T -2 microcentrifuge tubedl] 4838}
micro pipettes ©]-&3te] 2479 A5 polypropylene
culture tubeol] Yo 200uL% B 2+t} melatonin direct
kitsZ o] &3t A NS 50 ulA 5389131 36Tl A
2A7F HkE-& AJA ) Assay bufferi= 50 pL¥ ¥5-38h]
I'® melatonin tracer2} melatonin antiserum2= 22} 50 L
TR E7F Foll Aol A 297 REEAZ T 1
] 2271014 452 decantAF 3L y-counterE A}
competitive' 0.2 1% 30% &<t &&(activity)
3}t Counts Per Minutedl| 4] logit-log graphs
I} 78 %B/B0 AlLE 32l A-g-stof A

0 Mo
>

y

¢
d

o2

E)\

> oft o oo b X
) ol
ol
2 £
et
iy
o
iy,

i
QL
32
T

Frge] 29 AgHe) BgeEIE Y 48 4
T, BELETLOY AgeA e TS AP
94 ANE AN F 2 2o AL dnsel w
FAAS ANSAY, 4 o) BgeFzaad A8
3} 42 o suke] BONFe] Bae @vl4 4
BE EE USEY (A4S AAen @ F dekey
o FE e AQMARARAES AAsgon 2PT
3} oape] O HlaE SPED A4S A0
frelaeS 01, 06=2 shth

m A7 Zx
1. S2s=Z20 M, 2| BDNF 2& H|u

KCBOT Vol. 8, No. 3, 2018 71



Table 1. Comparison of BDNF expression pre and post Combined Exercise program

pre post ;
M=*SD M=SD P
Experimental -
15.06£5.025 4852+9.132 -1.349 000
Group
Control Group 14.2146.325 14.75£7.338 -4.199 351
t -5l1 -2.711
p 636 000
“p<.01
: T s bR
= nll ma T J.-‘Il.“l.ll.
1
(pre) (post)
Figure 1. Effect of Combined Exercise program on cell expression in th Hippocampus
Table 2. Comparison of daily melatonin density (pg/mL)
1 day 2 days 3 days 4 days
M=SD M=SD M=SD M=SD P
Experimental Group 2.023+.057 2.298+.036 2.639+.071 2.811+.091 000
Control Group 1.102+.069 1.128+.086 1.158+.045 1.197+.083 047
D .000™ 000 000 000"

Setesxg g A8 A o BDNF 2o Hale= WEglEd T5 v e 1Y, 29, 3Y, 49 EF 53
w9l E A ) BDNFS) 24 58 S9lasich Bes  $5r2aas 449 43%0) 4494 e fxw
2273 4, ) BONF $&& feln @ Aol7k ot wrk folwlshl S715cH Table 2)

(p=000), BFeFZ2a H8aA] L vxze) 4,
< BDNF &2 fofu|gh 2ol 7t gldth(p=851). 12]aL
49 F A7} e wmel s folu 2ol 7k V. o &
AATHp=.000)(Table 1)(Figure 1)
R ol el A A A A9 )
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g2 FEollA o A7 7% AR TH(Vaynman, dow vz e Tt AW BdEs ST

KCBOT Vol. 8, No. 3, 2018 73



V.Z &

2 ATE el Bd Ho s ZEgio] 7
o g rel FHgel A adtel ojwg JFs =
ZA/MME ATt B eZ2 e AL, T4
T, RS 5 EH R 48389 H7]Ee] 7
ﬁﬂ@@ﬁﬂ%éa% =] 9] sfjulitio) A BDNF %
#WstE gelatgla Fidefo] HAEde S
ﬂﬂ%@ﬂ@ﬂ&ﬂ%;ﬁ?ﬂﬁ& FEE RIS
ot 1 A3 AA, BEEezEae] W7l gk 9
e Aol A frojn g Z7HE ZATHP<0.01). =4,
B e 2 o] Fugofd digh 2 Agard
oA fFomst 2712 5.9 tHp<0.01)(p<0.05).

TEe Agate]l g &3 JFS AT AT
E2 gtk 18y &5 AEo] Yo E S FEL
of tigt A= BA Gk @A) Hxd Aol =i
ME 57 7199 A e} a3E SHolAM = T4
etk 2 dA9E FHdR iE 5 e 719
Aeke Ao o r v)olgo] sHE £ IS
Zoleh= 7S Fate] AAlsHl Hda dRbAel S4
L] fAFA o] eE A e Hees 483
24 gdvele] S5z Hguc) e 23t
TEZERIYS HEFor ARE TEZEIHY
A7 FA et S Foluat sk e
i AREZE WA AEEE Ede] WA
AAE T By 2AE AAEH =Hstott

ACKNOWLEDGMENTS

The work was supported by research grant of the
Gimcheon University in 2017.

74 KCBOT Vol. 8, No. 3, 2018

REFERENCES

Abel, T., Havekes, R., Saletin, J. M., & Walker, M. P.
(2013). Sleep, plasticity and memory from molecules
to whole-brain networks. Current Biology, 23(17),
R774-783.

Akerstedt, T., & Wright, K. P. (2009). Sleep Loss and
Fatigue in Shift Work and Shift Work Disorder.
Sleep Med Clin.,, 4, 257-271.

Alterman, T., Luckhaupt, S. E., Dahlhamer, J. M., Ward
B. W., & Calvert G. M. (2013). Prevalence rates of
work organization characteristics among workers
in the U.S.: data from the 2010 National Health
Interview Survey. Am J Ind Med, 56, 647-639.

Belenky, G., Wesensten, N. J., Thorne, D. R., Thomas,
M. L., Sing, H. C., Redmond, D. P., et al. (2003).
Patterns of performance degradation and restoration
during sleep restriction and subsequent recovery:
a sleep dose-response study. J Sleep Res., 12,
1-12.

Campbell, I. G., Guinan, M. J., & Horowitz J. M. (2002).
Sleep deprivation impairs long-term potentiation in
rat hippocampal slices. J Neurophysiol,, &, 1073-1076.

Cotman, C. W., & Berchtold, N. C.. (2002). Exercise: a
behavioral intervention to enhance brain health and
plasticity. Trends Neurosci, 25, 292-298.

Edinger, J. D., Morey, M. C., & Sullivan, R. J. (1993).
Aerobic fitness, acute exercise and sleep in older
men. Sleep, 16(4), 351-359.

Gais, S., Albouy, G., Boly, M., Dang—Vu, T. T., Darsaud,
A., Dessellles, M., et al. (2007). Sleep transforms
the cerebral trace of declarative memories. Proc
Natl Acad Sci, 14, 18778-83.

Goel, N., Rao, H,, Durmer, J. S., & Dinges, D. F. (2009).
Neurocognitive consequences of sleep deprivation.
Semin Neurol., 29, 320-339.

Halson, S. L. (2014). Sleep in elite athletes and
nutritional interventions to enhance sleep. Sports
Medicine, 44(1), S13-S23.

Institute of Medicine (2006). Sleep Disorders and Sleep
Deprivation: An Unmet Public Health Problem.



National Academies Press, Washington, DC, USA,
2006.

Karimi, S., Soroush, A., Towhidi, F., Makhsosi, B. R.,
Karimi, M, Jamehshorani, S., et al. (2016). Surveying
the effects of an exercise program on the sleep quality
of elderly males. Clinical Interventions in Aging,
11, 997-1002.

Kim, D. H,, & Kim, S. B. (2018). A Study of EEG and
Melatonin in Plasma According to Exercise Type
in Elderly with Sleep Disorder. The Journal of
Korean Society of Community Based Occupational
Therapy, 8(2), 29-31.

Kredlow, M. A. Capozzoli M. C., Hearon, B. A,
Calkins, A. W., & Otto, M. W. (2015). The effects
of physical activity on sleep : ametaanalytic review.
J o Behav Med., 38(3), 427-449.

Krishnan, H. C., Noakes, E. J., & Lyons, L. C. (2016).
Chronic sleep deprivation differentially affects
short and long-term operant memory in Aplysia.
Neurobiol Learn Mem., 134(Pt B), 349-359.

Kwon, S. J. (2013). Low-intensity treadmill exercise
and/or bright light promote neurogenesis in adult
rat brain. Neural Regeneration Research, 8(10),
922-929.

Morales, E. M, Lozano, M. D. C. C,, & Casal, G. B. (2000).
Suefio v calidad de vida. Revista Colombiana de
Psicologia, 14(1), 11-27.

Norman, J. F., Von Essen, S. G, Fuchs, R. H, &
McElligott, M. (2000). Exercise training effect on
obstructive sleep apnea syndrome. Sleep Res., 3,
121-129.

Reid, K. J., Baron, K. G., Lu, B., Naylor, E., Wolfe, L.,
& Zee, P. C. (2010). Aerobic exercise improves
self-reported sleep and quality of life in older
adults with insomnia. Sleep Medicine, 11(9),
934-940.

Rogers, R. L., Meyer, J. S., & Mortel, K F. (1990). After
reaching retirement age physical activity sustains
cerebral perfusion and cognition. J Am Geriatr
Soc, 38, 123-128.

Sirota, A., Csicsvari, J., Buhl, D., & Buzsaki, G. (2003).
Communication between neocortex and hippocampus
during sleep in rodents. Proc Natl Acad Sci., 100,
2065-2069.

Stranges, S., Tigbe, W., Gomez-Olivé, F. X., Thorogood,
M, & Kandala, N. B. (2012). Sleep problems: an
emerging global epidemic? Findings from the
INDEPTH WHO-SAGE study among more than
40,000 older adults from 8 countries across Africa
and Asia. Sleep, 35, 1173-1181.

Taheri, M., & Irandoust, K. (2018). The exercise-induced
weight loss improves self-reported quality of sleep
in obese elderly women with sleep disorders. Sleep
Hypn., 20(1), 54-59.

Tong, L., Shen, H., Perreau, V., Balazs, R., & Cotman,
C. W. (2001). Effects of exercise on gene-expression
profile in the rat hippocampus. Neurobiology of
disease., 8, 1046-1056.

Uchida, S., Shioda, K., Morita, Y., Kubota, C., Ganeko,
M., & Takeda, N. (2012). Exercise effects on sleep
physiology. Front Neurol, 3, 48.

Van Praag, H., Shubert, T., Zhao, C., & Gage, F. H.
(2005) Exercise enhances learning and hippocampal
neurogenesis in aged mice. J Neurosci., 25,
8680-8685.

Vaynman, S., Ying, Z., & Gomez-Pinilla, F. (2004).
Hippocampal BDNF mediates the efficacy of
exercise on synaptic plasticity and cognition. The
European journal of neuroscience, 20, 2580-2590.

Whitlock, J. R., Heynen, A. J., Shuler, M. G., & Bear,
M. F. (2006) Learning induces long-term potentiation
in the hippocampus. Science, 313, 1093-1097.

Youngstedt, S. D. (2005). Effects of exercise on sleep.
Clin Sports Med., 24(2), 355-365.

Zagaar, M., Dao, A., Levine, A., Alhaider, I, & Alkadhi, K.
(2013). Regular Exercise Prevents Sleep Deprivation
Associated Impairment of LongTerm Memory and
Synaptic Plasticity in The CAl Area of the
Hippocampus. Sleep, 36(5), 751-761.

KCBOT Vol. 8, No. 3, 2018 15



Abstract

The Effect of Combined Exercise on Brain Function and Sleep Disorder
of Sleep Disturbance Rats

Kim, Dong-Hyun®, Ph.D., P.T., S.W.

“Dept. of Occupational Therapy, Gimcheon University

Objective : The study was to investigate the neurophysiological approach to the effect of complex exercise
on memory, one of brain functions, and the degree of sleep disorder using experimental animals with sleep
disorders.

Methods : This study carried out a complex exercise that designed in an animal laboratory for 4 days to
16 sleep - disordered model rats. After the exercise, brain function was confirmed with the changes of
BDNF in the hippocampus and the change of sleep level was confirmed with the concentration of melatonin
in the blood.

Results : First, the effect of the complex exercise program on brain function was significantly increased in
the experimental group(p<0.01).

Second, the effect of complex exercise program on sleep disturbance was significantly increased in the
experimental group and control group(p<0.01)(p<0.05).

Conclusion : The rate of increase of the elderly in the community is rapidly increasing, and the sleep
disorder of the elderly can affect the quality of life of these elderly people. Secondary memory impairment
due to sleep disturbances can also be a problem. Although there are many ways to improve sleep
disturbance, it has been scientifically proven through experimental animals that sleep and memory can be

improved with complex exercise that is not economically, spatially burdensome.

Key words : Complex exercise program, Memory, Sleep disorder
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