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<ABSTRACT>

This study is to analyse the impact of two types of exercise on BDNF and cognitive functions in middle aged

women. Thirty nine healthy women, aged 50~64 years followed by randomly assigned to a task learning exercise

group(n=13), non-task learning exercise group(n=13) and control group(n=13). The TEG performed a dance sports

and cognitive band resistance exercise and the NTEG performed a walking and band resistance exercise. Blood

sampling and auditory verbal learning test(tAVLT) were performed at before exercise, after one bout exercise, and 4

weeks after. As a result, an one bout exercise of moderate intensity on middle aged women was not affected

transient change of BDNF significantly regardless of exercise types, but a task-learning exercise was affected positive

effect on AVLT. A chronic exercise of moderate intensity for 4 weeks on healthy middle aged women was not

affected increasing of basal BDNF levels and memory performance significantly.
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Saunders, White & Scadden, 1969) AJ<1 <] &lv}
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(Neuroplasticity)'o| 2k 7ldo] & F5& 21 )
NAN AL sk Al 7 o 21 2FH(Neurotrophins) o
o] WA=, 1 F G D YFIAH(Brain

derived neurotrophic factor, BDNF)&= =72 ¢] Q1%
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(Johnston, 2009; Piepmeier & Etnier, 2015).
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Methodology

1. Participants

A7) A= SA A Kol AFae, 54
g 71 Aol §lal, A AEHVF dmste] Ha
TAHACRE FEel FofstA g gle v 507644
o T AdE2 AT A ASAE 9l
sto] mAE T o4 E T 2 AP AwH Fof
oAts Wl APedME A= 9¥S A
Aom, HAFHon Fw @A THE A9 324
o) AsE BT A7 FoiAe] duby 54

<Table 1> General characteristics of subjects

Group Age  Height Weight HRR MMSE-K
(n) (year) (cm) (kg) (beat)  (point)

NTEG 60.45 156 55.93 76.18 28.26
(11) +4.05 494 +722 £11.80 =£1.57

TEG  59.90 1557  57.47 75.82 27.73
(11) 448 £790 +6.67 £10.34 *£1.79

CG 56.10 156.2  58.95 79.60 26.70
(10) +4.12  +6.84 +8.69 £13.01 +1.70

Values are meantSD. NTEG: Non-task learning
exercise group, TEG: Task-learning exercise group,

CG: Control group

- 206 -



Brain, Digital, & Learning, 10(2)

2) Continuous Exercise Program

2. Procedures
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3. Exercise Programs
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(2) Non-task Learning Exercise Program
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4. Measurement Items

<Table 2> Measuring items

<Table3>°ll AAIgH nfe} 7Ho] Al Hete]
Al7le] W& 3% BDNF X9 WHils 54
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<Table 3> Changes of BDNF after one bout exercise

Items Variables Measurement methods

AVLT(Auditor Group . T X

Neuro-psy Memory Verbal Learning "l}:est) Items (n) Pre Post  Time Group G
chological PASAT(Paced NTEG 21293.63 24168.32
test Attention Auditory Serial (11) £5777.45 +6879.06

Addition Test) BDNF TEG 25360.51 2559897 *p< p> p>

Blood BDNF Standardized ELISA (pg/ml) (11) £5632.59 +5452.17 .05 .05 .05
analysis after blood collection CG 26129.77 26765.45
(10) +4455.73  +4675.95

5. Data Processing Values are MeantSD. *p<.05, **p<.01, ***p<.001

NTEG : non-task learning exercise group, TEG :

task learning exercise group, CG : control group

A5 A2 WindowsE SPSS/PC+ Ver. 24.0 &
A Z2aE ol gstdlen, Ved AR S ol&st 2) Changes of BDNF to 4-week Exercise
o FAZ] FFMH EFAAHSD)E A=A
Edeld e et 4 ARRMEs A A Al 18] <Tabled>] &7 o] A Mool Mok U A
4 EE T FA 4T RF £ T LA WL g ge 93 BONF 5Rel Wit SAReR
Ut T4 Wele] WSS dotRy] fldke] WkE e ola zo)vl 9= Aoz UERTHp<01). 18
574 o] W FE A (Repeated measures two-way U 7F gl Ao digk AbE 2A A nE o
ANOVA)E el gstslom, Abrdsom oyt Foa froahx ki (p=090, p=106, p=217), 1
A%, 44wz (one-way ANOVA)S ©] &3t F 2 W (F=2.175, p>.05), A7+ (ot 7+ A5
o B2E SAA #9 5L o= 06 FEoR A £ 5% JEhA ook}
skt
<Table 4> Changes of BDNF after 4 week-exercise
III. Results Item Group re Post 4 Time Group TXG
(n) weeks
NTEG 21293.63 22732.66
of A= ¥ Fo] T <14 BDNF¢ (11)  +5777.45 £5995.15
A 7ol oudt JFs WA E=AE Polr7| BDNF TEG 25360.51 26672.31 **p< p> p>
3l Aor Ao wE AT A= e 2 (pg/ml) (11) £5632.59 +6873.87 .01 .05 .05
CG  26129.77 27510.05
(10) £4455.73 +£6196.20

1. Changes of BDNF

1) BDNF to One Bout Exercise

Values are Mean+SD. *p<.05, **p<.01, ***p<.001
NTEG: non-task learning exercise group, TEG: task
learning exercise group, CG: control group
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<Table 6> Changes in AVLT scores after 4-week

exercise
<Table 5> Changes of AVLT scores after one Ttem Group Pre Post 4 Time Group TXG
bout exercise (n) week
NTEG  5.64 591
Group . 11 +2.2 +2.84
Item (n) Pre Post Time Group TXG R {"E ()} 173 555 o .
NTEG 564  6.36 (m _ (1) +09 201 05 05 .05
(11) 22 %191 CG 3.9 42
IR TEG 4.73 6.73 ¥Ep< Fp< Fp< (10) +2.42 +1.61
(n) (11) +0.9 +1.84 .01 .05 .05 NTEG 9.73 11.18
CG 3.9 4.1 (11) +3.35 +2.48
(10) 242 £1.79 DR TEG 9.36 11.09  *#p<  p> p>
NTEG 9.73 991 (m _aAb  £1.57 £2.66 01 .05 .05
(11)  +£335 242 CG 8.5 9.1
DR TEG 936 1091 p> p> *p< (10) +#28 4341
m (11) 4157 238 .05 .05 .05 N(?E)G 155336 ﬂ-gg
CG(10) f2'58 i72'82 TR ~TEG 1409 1664 **p< p>  p>
- ; (n) (11) +2.21 +4.34 01 .05 05
NTEG 15.36 16.27 G 1.4 33
ah  +53 £3.22 (10) 506 4.9
TR TEG 1409 17.64 *p< p> *¥p< NTEG 1645 1808
m) (11) 221 361 .01 .05 .01 (1) 4820  +7.62
cG 124 119 PP TEG 1624 2073 **p< p>  p>
(10)  +5.06 +3.69 %) _(11) 4362  +435 o1 05 .05
NTEG 16.48 223 CcG 13.07 16.4
(a1 829 +647 (10)  £7.05  +6.38
iPP TEG 16.24 2339 *¥¥p<  p> p> NTEG 24.49 27.88
(%) (11) +3.62 £3.23  .001 .05 .05 (11) +6.18 +3.23
CG  13.07 1733 dPP TEG  23.64 2449 *¥p< p>  p>
(10)  +7.05  +7.38 %) _(11) 4626 524 01 05 .05
NTEG 24.49 26.67 CG 20.27 20.94
(11) +6.18 +2.3 (10) +5.61 +6.91
dPP  TEG  23.64 2679 **p< p> p> NTEG 2182 26.06
(%) (1) 4626 364 01 .05 .05 (1) #9933  +6.96
CcG 20.27 19.07 iRP TEG 20.61 27.88 p> *p< P>
(10)  +561 4526 (%) (éé) TZZ ;(5)-‘6‘3 05 .01 .05
NTEG 21.82 24 .85 ’ :
o s s
iRP TEG 20.61 297 p> ‘*%p< p> (0L 1035 ssar
%) (Clé) TZZ; i‘i'SSS 0500 .05 dRP TEG 2667 2363  p> p>  p>
(%) (1) +7.3 +10.04 05 .05 05
(10) +11.44 £8.34 CG 2333 20.0
dRP NTEG 2424 20.61 *p< P> p> (10) 16,48 1888
(%) (11) +9.55 £6.96 .05 .05 .05 Values are MoantSD.

Values are Mean+SD.

IR: Immediate recall, DR : Delayed recall, TR: Total
iPP: primacy portion(immediately recall), dPP:

portion(delayed
portion(immediately recall), dRP: recency portion(delayed
recall), NTEG: non-task learning exercise group, TEG:

recall,
primacy

* p<.05, **p<.01, ***p<.001

recall),

iRP:

task learning exercise group, CG: control group

recency

primacy

* p<.05, **p<.01, ***p<.001

IR: Immediate recall, DR: Delayed recall, TR: Total
recall,

iPP: primacy portion(immediately recall), dPP:

portion(delayed
portion(immediately recall), dRP: recency portion(delayed
recall), NTEG: non-task learning exercise group, TEG:
task learning exercise group, CG: control group

recall),

iRP:

recency
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1) Change of IR Score
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4) Change of iPP Score
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6) Change of dPP Score
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IV. Discussions
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