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Table 1. Obstacles used in the Complex Exercise program(CEP)

CEP task Obstacles Dimension

Task 1 Rod Diameter: 5&3cm, Length: 100cm
Task 2 Rope Diameter: 4&2cm, Length: 100cm
Task 3 Ladder Interval: 5em, Length: 80cm
Task 4 Metal chain Diameter: 4&2cm, Length: 100cm
Task 5 Parallel rods Diameter: 1&2cm, Length: 80cm
Task 6 Grid platform Interval: 2~3cm, square

Table 2. Effect of Brain ability by Y-shaped water maze in diabetic rats with ischemic brain injury model

Periods (weeks)

Groups
P 1 2 3 4 P
Error(n) 35%0.2 2.7+0.5 1.2+04 1.3£04 0.03"
Escape latency(sec) 20.3+2.8 16.6+1.7 12.6%1.3 6.8+0.9 0.01

“p<.05
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Table 3. Effect of blood glucose in diabetic rats with ischemic brain injury model

Periods (weeks)

Groups

091
0.84

0.04"

75.1£1.53
369.1+13.45
335.4%21.27

74.3+1.17
375.6+15.45
359.2+19.11

75.7+1.52
372.8+19.21
363.1£11.98

74.6+2.07
363.7+11.54
367.2+11.69

Normal
Control

CEP group

“p<.05

44 KCBOT Vol. 6, No. 1, 2016



FrHoR 7Aad u dojut), HEF $ate] oF 85%
7 S8 HESS AP, FE 14 dHF 52
Hu Fe] 54 -4 e o3 dojit 3§
A &g WA Ve A%, Z2E oA (v
Bajas) @4, Aty 2Egx wksE Ak BF 9
s A, A S5tk AP o v
7 A WA Ak AW S dge JEEch Al
W 7)%50) Wl duka o7 71 Rel Ao 715E
A0k A EH0 A7 £ A A EAE o
4 ek e, olgfst dds WAsh] $d E
AANSEE AT, AEANY, 4tels] ~EY 22T E A7
AEE Bttt aela 3N IAE SN
BAEH IEE S7MA AEA o R X AES £X
3= 74 8ko] AUrHKim et al., 2014). 2 Ao A %= Kim
SO ATAHAE 5T F e AP FHolH &
Atk Ho N L HEF F 3o T2 IS
st 5 AAS TS w5 A3 BEoA 3l
A& Eshshe FEEhy BislkE 7HAe ER/E AT
I 7154 WelE o7t (Zheng et al., 2011).

3 A7 818 w4 o] 2917 Streptozotocin
(ST2E Foltn Yug F0e 37

B FEL 1

o
i
>,
> S
> 2
i
N

3 ) 23 AHmaze test) =

3
= =
Aol BELEIZIYS 44

=

i (¢}
gletr] 918k w2 Al A= A Sl4(error) 7} 35

FLBEEINS A8 YT 47 FHE Fo
& Lt e & F A

BYHOR Guals A HBY Heg BAE A
SHom Ha QAT B G| vk olefd B 9%
of ool ue o3l ko] Aol JFE E F UL
Aol B AT ¥ges mzade Fao ¥l
g3t i AR BA) B QS A
A5AL] )87 % % AL ARG mgol B 9L A

o F AlgE)

Reference

Almdal, T., Scharling, H., Jensen, J. S., & Vestergaard,
H. (2004). The independent effect of type 2
diabetes mellitus on ischemic heart disease, stroke,
and death: a population—based study of 13,000 men
and women with 20 years of follow—up. Archives
of internal medicine, 164, 1422-1426.

Bonow, R. O., & Gheorghiade, M. (2004). The diabetes
epidemic: a national and global crisis. American
Journal of Medicine, 116 (Suppl 5A), 25-10S.

Capes, S. E, Hunt, D, Malmberg, K., Pathak, P, & Gerstein,
H. C. (2001). Stress hyperglycemia and prognosis
of stroke in nondiabetic and diabetic patients: a
systematic overview. Stroke, 32, 2426-2432.

Conn, V. S., Hafdahl, A. R, Mehr, D. R, et al. (2007).
Metabolic effects of interventions to increase exercise
in adults with type 2 diabetes. Diabetologia. 50(5),
913-921.

Dunstan, D. W., Daly, R. M., Owen, N., Jolley, D., et al.
(2002). High-intensity resistance training improves
glycemic control in older patients with type 2 diabetes.
Diabetes Care 25, 1729-1736.

Evans, J. L. K, Goldfine, I. D, Maddux, B. A, &
Grodsky, G. M. (2002). Oxidative stress and
stress—activated signaling pathways: a unifying
hypothesis of type 2 diabetes. Endocrine Reviews,
23, 599-622.

Grise, K. N, Olver, T. D., McDonald, M. W., et al. (2016).
High intensity aerobic exercise training improves
deficits of cardiovascular autonomic function in a
rat model of type 1 diabetes mellitus with moderate
hyperglycemia. Journal of Diabetes Research.

Guldiken, B., Demir, M., Guldiken, S., Turgut, N., Turgut,
B, & Tugrul, A. (2009). Oxidative Stress and Total
Antioxidant Capacity in Diabetic and Nondiabetic
Acute Ischemic Stroke Patients. (linical and Applied
Thrombosis/Hemostasis, 15(6), 695-700.

KCBOT Vol. 6, No. 1, 2016 45



Hemmen, S., Damjan, O., Elke, M., Thomas, W., et al.
(2015). Neuroprotection after infection—sensitized
neonatal hypoxic-ischemic brain injury. Molecular
and Cellular Pediatrics, 2, All.

Kamada, H, Yu, F, Nito, C, & Chan, P. I (2007). Influence
of hyperglycemia on oxidative stress and matrix
metalloproteinase-9 activation after focal cerebral
ischemia-reperfusion in rats: relation to blood-brain
barrier dysfunction. Stroke, 38, 1044-1049.

Kang, K, A, Seong, H, H., Jin, H. B., Park, J, M., Lee,
J, M, Jeon, J, Y., & Kim, Y, J. (2011). The Effect
of Treadmill Exercise on Ischemic Neuronal Injury
in the Stroke Animal Model: Potentiation of
Cerebral Vascular Integrity. Journal of Korean
Academy of Nursing, 41(2), 197-203.

Kasapis, C., & Thompson, P. D. (2005). The effects of
physical activity on serum C-reactive protein and
inflammatory markers: a systematic review. Journal
o the American College of Cardiology, 45(10),
1563-1569.

Kernan, W. N., & Inzucchi, S. E. (2004). Type 2 diabetes
mellitus and insulin resistance: stroke prevention
and management. Current Treatment Options in
Neurolog,. 6, 443-420.

Kim, E. H, Aaron, T. T, & Cho, S, H (2014). Deregulation
of inflammatory response in the diabetic condition
is associated with increased ischemic brain injury.
Journal of Neuroinflammation, 11, 83.

Kour, H., Kothiwale, V. A., & Goudar, S. H.. (2015).
Evaluation of the effect of structured exercise therapy
on neurophysiological and cognitive functions of
young adults with type 2 diabetes mellitus: Study
protocol. Journal of the Scientific Society, 42, 216-222.

Lee, S. M. (2003). The effect of complex motor training
on motor function and synaptic plasticity after
neonatal binge-like alcohol exposure in rats.
University of Daegu.

Loscalzo, J. (1995). Nitric oxide and vascular disease.
The New England Journal of Medicine, 333,
251-253.

Mankovsky, B. N, & Ziegler, D. (2004). Stroke in patients

46 KCBOT Vol. 6, No. 1, 2016

with diabetes mellitus. Diabetes/Metabolism
Research and Reviews, 20, 268-281.

Mattson, M. P., Duan, W., Pedersen, W. A., & Culmsee,
C. (200D).
ischemic brain diseases. Apoptosis, 6, 69-81.

Maxwell, S. R., & Lip, G. Y. (1997). Reperfusion injury:

a review of the

Neurodegenerative  disorders and

pathophysiology, clinical
manifestations and therapeutic options. International
Journal of Cardiology, 8, %-117.

Mooradian, A. D.(1997). Central nervous system
complications of diabetes mellitus - a perspective
from the blood-brain barrier. Brain Research
Reviews, 23, 210-218.

Morrison, S., Colberg, S. R., Parson, H. K., & Vinik, A.
L. (2014). Exercise improves gait, reaction time and
postural stability in older adults with type 2
diabetes and neuropathy. Journal of Diabetes and
its Complications, 28, 115-722.

Ohab, J. J., Fleming, S., Blesch, A., & Carmichael, S.
T. (2006), A neurovascular niche for neurogenesis
after strok. The Journal of Neuroscience, 26,
13007-13016.

Roman, G. C.(2005). Vascular Dementia Prevention: A
Risk Factor Analysis. Cerebrovascular Diseases,
20(suppl 2), 91-100.

Stollberger, C., Exner, I, Finsterer, J., Slany, J., &
Steger, C. (2005). Stroke in diabetic and
non-diabetic patients: course and prognostic value
of admission serum glucose. Annals of Medicine,
37, 357-364.

Traystman, R. J., Kirsch, J. R., & Koehler, R. C. (1991).
Oxygen radical mechanisms of brain injury
following ischemia and reperfusion. Journal of
Applied Physiology, 71, 1185-119%.

Polidori, M. C., Frei, B.,, Cherubini, A., et al. (1998).
Increased plasma levels of lipid hydroperoxides in
patients with ischemic stroke. Free Radical
Biology & Medicine, 25, 561-567.

Szabo, C. (2003). Multiple pathway of peroxynitrite
cytotoxicity. Toxicology Letters, 140, 105-112.

Zheng, Q., Zhy, D, Bai, Y., Wy, Y, Jia, J, & Hu, Y.



(2011). Exercise improves recovery after ischemic
brain injury by inducing the expression of
angiopoietin-1 and tie-2 in rats. The Tohoku
Journal of Experimental Medicine, 224, 221-228.

KCBOT Vol. 6, No. 1, 2016 47



Abstract

The Effect of Complex Exercise Program of Diabetic Rats
with Ischemic Brain Injury Model

Kim, Dong-Hyun, Ph.D.*, Bang, Hyun-Soo, Ph.D.**
“Dept. of Occupational Therapy, Gimcheon University
“Dept. of Physical Therapy, Gimcheon University

Objective : We tried to know the improvement and neurological effect of diabetes when the complex exercise
training was applied on diabetes that delayed the recovery of the ischemic brain injury.

Methods : We performed this study in a animal lab which located in Gyengsangbukdo. We used 10 diabetes
rats with ischemic brain injury, which is induced by STZ. We applied the complex exercise training on
the rats for 4 weeks. We executed the maze test to confirm the recovery of the brain function and checked
the blood sugar to know the improvement.

Results : As a result of applying the complex exercise on diabetes rats with ischemic brain injury, there
was a significant reduce of error and escape time in 3 weeks and 1 weeks, respectively. There was no
difference of the blood sugar in control but there was a significant improvement in experiment group after
applying the exercise training in 4 weeks .

Conclusion : The senile disease like stroke and diabetes was increased currently. It is important for
rehabilitation to improve the quality of life during the remainder of their life. In the study, we've known
the improvement of diabetes and the recovery of the brain function when the complex exercise training

was applied the rats with both diabetes and the ischemic brain injury.

Key Words : Complex Exercise program, Diabetic, Ischemic Brain Injury
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