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The Effect of the Swimming Exercise on Motor Functional Recovery
after Experimental Contusive Spinal Cord Injury in the Rats

Young-Eok Kim, MD; Kyung-Yoon Kim, PT, PhD
Department of Physical Therapy, College of Public Health and Welfare, Dongshin University

Purpose: Previous studies have suggested that BDNF has a role in plasticity and survival following spinal
cord injury and treadmill exercise increases BDNF levels in the normal brain and spinal cord. We attempted
to determine whether swimming exercise improve motor function following experimental contusive spinal
cord injury and whether motor outcome is associated with BDNF expression. Methods: Thirty six
Sprague-Dawley rats (weight, 250 to 300 g) were divided into control (n=18) and experimental swimming
group (n=18). Spinal cord injury was produced using NYU-spinal impactor at the eleven thoracic levels in
both groups. Swimming exercise started 7 day from SCI operation, lasted 5 min per day, 5 days a week
for 4 weeks and then exercise times a day were increased in one number to each week. Motor functional
recovery was determined by the Basso-Beattie-Bresnahan (BBB) locomotor rating scale, modified inclined
board plane test, histological findings, H&E and BDNF expression observed at 1%, 3%, 7%, 14™ 21* and 28%
day after injury. Results: 1. The BBB scores were higher in experimental group than conwrol group at 14%,
21" day (left hind limb) and at 21% day (right hind limb) (p<0.05) after injury. 2. The inclined board
plane test were significantly greater in experimental group than control group at 7 day (p<0.05), 14" and
28" day (p<0.01) after injury. 3. The BDNF expression was severe revealed in experimental group than
control group at 7% 14® and 28" day after injury. Conclusion: This study suggests that swimming applied
from the early phase after spinal cord injury be beneficial effects in motor functional recovery. (J Kor Soc
Phys Ther 2007;19(3):1-9)
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4. MAE 2FUE B IH(Neurological motor
behavioral test)

1) BBB # & (Basso, Beattle, Bresnahan locomotor
rating scale)
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Figure 1. Basso Beattie Bresnahan (BBB) locomotor scales of the lefc limb (A) and right limb (B) of the
spinal cord injured rats. CONT: Control group, SWIM: Swimming group, 1, 2, 3, 4, 5, 6: Post hoc grouping
by Tukey in the experimental group, a, b, ¢, d, e, f: Post hoc grouping by Tukey in the control group, *:
p<0.05

2) £3HE ZAE ZAHModified inclined plane  W3sle] wet Frlatgon, 9 FdATAMe
test) &4 T 7497 (p<0.05), 14, 21, 2897 (p<0.01)9]
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Figure 2. Change of modified inclined plane test of the spinal cord injured rats. CONT: Control group,
SWIM: Swimming group, 1, 2, 3, 4, 5, 6: Post hoc grouping by Tukey in the experimental group, a, b, ¢, d,
e, f: Post hoc grouping by Tukey in the control group, *: p<0.05, **: p<0.01
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Figure 3. Representative coronal sections at the lesion center for a weight. (H&E, A: Drop contusion using
the NYU device, B: Asterick indicate damaged tissue area)

2) BDNF immunoreactivity e B o 8& %o BDNF B934
1, 3,7, 14, 21, 289o] A 23z BYPG HE: S FAUHAYT, &R UFE RAM &
3te] BDNF ©idzsehge B3 o33 23, & %o 2¥=Ac BDNF HqFgud2 A
sSwAdd  93d AN TMHF(pooplasmic  ©1 Aol gt HE Fdn FrhE 2HEE EY

astrocute) 8} WANA AHA AGTHE(fibrous  THFigure 4)(Table 1).
astrocyte) 7} BAHAE, 2Tl B 59 F

14day CON, D: 14day SWIM)

Table 1. Change of BDNF immunoreactive neurons in spinal cord injured rats

Group 1day 3day 1day 14day 21day 28day
CON + + + ++ ++ +++
SWIM + + ++ 44+ 444 +4+

- : Negative, + : Mild, ++ : Moderate, +++ : Severe
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