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Effect of Exercise on Neurotrophins, BDNFNT-3, GAP43 Protein Expression and Axonal
Regeneration after Sciatic Nerve Injury in F344 Rats. Jin-Hwan Yoon* and Tae-Beom Seo. Department
of Sports and Leisure Studies, Hannam University — Peripheral nerve injuries are a commonly
encountered clinical problem and often result in severe functional deficits. In the present study, the
effects of treadmill exercise on neurotrophin expressions and functional recovery following sciatic
crushed nerve injury were investigated. Animals were randomly assigned into four groups: the sciatic
nerve injury group, the sciatic nerve injury and 3-day-exercise, the sciatic nerve injury and
7-days-exercise, and the sciatic nerve injury and 14-days-exercise groups. Sciatic nerve injury was
caused by crushing the right sciatic nerve for 30 s using a surgical clip. A the light-exercise was
applied to each of the exercise group over the respective number of days. In the present results, we
identified enhanced axonal re-growth in the distal stump of the sciatic nerve 3 - 14 days after crush
injury with treadmill training. Dorsal root ganglion (DRG) neuron when cultured from animals with
nerve injury and treadmill training showed more enhanced neurite outgrowth than that of sedentary
animals. Nerve growth factor (NGF) protein levels in low-intensity treadmill training group were
highly induced in the injured sciatic nerves 3, 7 and 14 days after injury compared with sedentary
group, and brain-derived neurotrophin factor (BDNF) protein levels in treadmill exercise group were
highly induced in the injured sciatic nerve 3 days after injury compared with sedentary group. Then,
treadmill exercise increased neurotrophic factors induced in the regenerating nerves. We further
demonstrate that motor functional recovery after sciatic nerve injury was promoted by treadmill
exercise. Thus, the present data provide a new evidence that treadmill exercise enhanced
neurotrophins expression and axonal regeneration after sciatic nerve injury in rats.
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dium pyrophosphate, 2 mM EDTA, 1 mM Na3VO4, 1%
Triron X-100, 10% glycerol, 5 pg/ml leupeptin, 5 pg/ml
aprotinin, 3 uM benzamidine, 0.5 mM DTT, 1 mM PMSFd]|
#10] 253 Fejtdth. 2 F 2} samplee] B3 I3
& AEstgon, 2 £ 10 pgo] @ AL western analysis
of AHE3HT. Tl Ao BH L anti-Nerve growth Factor
(NGF, sc-549, Santa Cruz) antibody, anti-Brain-derived
neurotropin factor (BDNF, sc-546, Santa Cruz) antibody,
anti-Neurotrophin 3 (NT-3, sc-547, Santa Cruz) antibody 1
2] 1 anti-Growth-associated protein 43 (GAP-43, sc-7457,
Santa Cruz) antibodyE ©|-¢-3le &89, 4 &S 53
3t proteins= 12% SDS-PAGE (1.5 M Trizma base, 10%
Sodium Dodecyl Sulfate, 30%  Acrylamide, 10%
Ammonium Sulfate, TEMED) 3ol 4] 79V /280 mA 9] A
o2 A7|49% A7l & PVDF membrane (Pall Corporation,
US.A)ll A7]o]& AIZT Antibody ko HI5o]F ZE
7] 98 3% BSA, 01% Tween 202 343l 3+ TBS
buffero] A membrane2 147t Fot A2 d+-& A|7]3 4°C
oA 16X 7 Fet ¥EAAT ¥3g €W membraned
TBST buffero] washingdt $- rat NGF, BDNF, NT-3 18] 2
GAP439] C-terminale] 5©]Z¢1 polyclonal antibodyZ
Blocking buffer (1X TBS buffer, 3% BSA, 0.1% Tween 20)°j|
1:10009] ¥l &3 A3t AFolA 1X7 30% T S
ANA 18 ¥ membranes TBST buffer® oWl an-
ti-rabbit IgG (Santa Cruz, US.A)7} Z%H o] 9= horse-
radish peroxidase& skim milk buffer (1X TBST buffer, 10%
Skim milk)el] 1:10009] 882 343l 420 A 147} 30
¥ B Azl s oA @ Ao mATes
Membraned] -5-2}. ©. gl 4.9 Western blotting detection
systeme o]43ta] AT & 9U2o™ Kodak scientific
imaging film (Esteman Kodak Co., US.A)oll Z+% 3ttt
Membrane-& densitymeter (Sharp jx-330)2 o] &3l 274
3 & olu|x] ¥4 ZZ Y (Image Master ver. 3.0, Biotech
pharmacia)2 %3] NGF, BDNF, NT-3 78] GAP-43 ¢
AFL A&
HAg3 G (Immunofluorescence staining)

A7 27 20°CA N YFAZ F cyostatE o] &3}
20 yme] FAZ et Sefol=of £tk o)F HAFH &
A (double immunofluorescence staining)S =3t 7] 9
3, 4% paraformaldehyde, 4% sucrose’} £3+¥ PBS [137
mM NaCl, 2.7 mM KCl, 10 mM Na2PO4, 2 mM KH2PO4
(pH 74)]e] 453 Bt o] Yol 2L AN}
1 % 0.5% nonidet P-400] 3% PBSE Z 2o g &}
o Ao EHAE ¥oF 1, Antibody 99 HI5o|2 A¥
S uh7] 93l PBSTH] 2.5% BSA, 2.5% horse serum<- &4
31 9l blocking bufferol} 44174 59 B2 e 44]

HF 24 239 R HA antibody s HstA Hed, A2
A7 (EN), 22 ZH(DRG), H4+SC) 24 R HA anti-
bodyZ anti-neurofilament 200 antibody (NF-200, N52, sig-
ma), anti-BMI-tubulin antibody (TUJ1, Covarice), anti-S1008
antibody (Dako), anti-NGF antibody, anti-BDNF antibody,
anti-NT-3 antibody 2] 3 anti-GAP-43 antibodyE )3k
t}. o] u antibody+= 2.5% BSA, 2.5% horse serum-& §H-3}
2 )& blocking buffero] 1:2000) H &2 Z33dt g
T 4°Co A 16417 Tt §E3AI7Ith A A antibody 9] ¥
2o By & PBSTE2 2A< Mo, 25% BSA, 25%
gfst = blocking  bufferol
Fluorescein-goat anti-mouse$} Rhodamin-goat anti-rabbit
antibody (Molecular probes)& 1:1002.2 EF3dle] ¢4
A 147k 308 ZoF £ ¥4 antibody 2] & 433t} £
WA antibodys Well 97s17] afj & §H§ A< HE
Al A FYEojAobT gt mtA o2 gelatin
mount medium-g ©] 83} cover-slideE £Qit}. B dFo
A 5 WA antibody? A 83 control slideE HF-3}=H|
o] & antibodyd] ¥h&o] BEeAE &ty g Aol
th. & 23 sample2 &338v])7%(Zeiss fluorescent micro-
scope)S £3] #2E 1, imagesE Axioskop camerag o]
23t HAck YA€ 22 88 TE images Adobe
Photoshop (version 5.5)& ©] &3} green®} red2] ¥}7]9}
AEE RS Wez ZEAA wdaud. aen
Photoshop program®] Layer blending mode options& ©]
& imagesE THAIA BASHA 7 AR 4E YA E B
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Fig. 1. Effect of treadmill exercise on axonal regeneration after
sciatic nerve injury. Neurofilament-200 antibody was
used for staining regenerating axons.
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Fig. 2. Effect of treadmill exercise on expression of NGF and
BDNF protein n injured sciatic nerve. Actin is a in-
ternal loading control. contra, contralateral side.
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A Tubulin NGF

No exercise™s

B Tubulin BONF

Negative control

Fig. 3. Effect of treadmill exercise on NGF and BDNF in dor-
sal root ganglion 3 days post crush. A. Treadmill ex-
ercise increases levels of NGF protein in DRG 3 days
after injury. B. Treadmill exercise up-regulates levels of
BDNF protein in DRG 3 days after injury. Negative
control is only stained with secondary antibody.
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Fig. 4. Effect of treadmill exercise on SFI values after sciatic
nerve injury. * p<.05; **, p<.005.
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