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Effect of Swimming Exercise Training and Gastrodia Elata Blume
Extract Administration on Oxidative Enzyme Activity in
Streptozotocin-induced Diabetic Rat

Eun Jung Kim, Young Eok Kim*

Department of Physical Therapy, Dongshin University

The aim of the present study was to evaluate the possibility of protective effectness of swimming exercise and
Gastrodia elata blume oral administration against beta-cell damage in streptozotocin (STZ)-induced diabetes in rats.
The animals were divided into five groups: the normal group(n=10), the STZ-induced diabetes group(n=10), the
STZ-induced diabetes and moderate-intensity exercise group(n=10), the STZ-induced diabetes Gastrodia elata
blume(300 mg/kg) oral administration group(n=10), the STZ-induced diabetes and moderate-intensity exercise and
Gastrodia elata blume(300 mg/kg) oral administration group(n=10). Animals in the exercise groups were made to swim
moderate swimming exercise protocols once a day for 4 consecutive weeks. Serum glucose concentration and insulin
level, superoxide dismutase (SOD) and catalase (CAT) were measured in serum. Swimming exercise and Gastrodia
elata blume extract administrationhas shown anti-diabetic effect probably through decreasing serum glucose and insulin
level and increasing antioxidant enzyme activity.
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Table 1. Classification of experimental groups
Group(n=10)
Normal group
Control group

Characteristics of experimental groups
Non treatment
STZ-induced diabetic rat

STZ-induced diabetic rat with Gastrodia elata Blume
300 mg/kg oral administration
STZ-induced diabetic rat with moderate swimming
exercise
STZ-induced diabetic rat with Gastrodia elata Blume
Experimental grouplll 300 mg/kg oral administration and moderate swimming

exercise,

Experimental group |

Experimental group Il
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model 680, Japan)E ©]-8-3}¢] 550 nmoll A FH=E SAIAT
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FE&E 7 Klii7} streptozotocin®. &

9 Aol & Hlae7] s el E£4HEA (one-way ANOVA)E
&3k *Er‘@ﬁ]'ﬁ‘:} AFE AL Duncang] G5 AHALE A
don BAE F945F 0=0.052 P 4 4FTY 2

7+ 94 HS5E 915+ paired t-testS AT

24 A folsEe 0052 ARek] AFsAT

2 %

1. 839 W3}

TrA oMl @“01 S7Fetith(Table 2). 49 T8 & 2 A0
He S Hlud 23 vt 2 Fo T HAIPT
292.6+20.8 mg/ deol A 260.4+22.34 mg/ W& FAv} T A
g 7t 53} Q9on], AFF & 2865:16.8 mg/ Lol Al
253.4+11.38 mg/ d0E )3 3o HAS Byt AFT M
29354224 mg/de oA 248.7+410.88 mg/ dE F& F71A 18
SAe AJAT, 4 27 Avk Fog 5 F A KT &
T FAE EHTHP<0.05)(Table 2).

Table 2. Effect of Gastrodia elata blume oral administration
swimming exercise on serum glucose concentration in experimental

groups.
Glucose _ . . .
leve! (mg/de) Pre 1 week 2 week 3 week 4 week
'é‘r’ggg' 1002132 104.1+106 10974163 1055132 1055132
Cgfggg' 2885+19.1% 20444194 287541757 2856+202° 2838+185°
Ez‘?g[jgej‘ta‘ 202.6+20.8 280.6+14.2 273.6+19.66° 268.2+18.42° 260.4+22.34°
Egﬁgﬂg‘eﬂm‘ 286.5+16.8 200.5+20.6 260.5+25.04° 260.7+17.35° 253.4+11.38"
Egﬁg[jg“elﬂta‘ 2035£20.4 28784195 2705+25.04° 254.1+8.24% 2487+10.86”

All values are showed mean+SD. Value with different superscripts in the same column
are significant(p<.05) by Duncan’s multiple range test and compare with control group.

! 148 F= H3ls E3 ATk A4
o] 310.5+28.78 IU/Lol} o™ tzwe #7489 Bcelld A=
2l 168.5+20.48 IU/LE F3HA A€W T=7F #a3de
w, A¥7E 1L 285612398 IU/L, AT I 274.6£24.76
IU/L, A8+ I 260.8+17.42 TU/LY FEZ Fo3iA A&d
S&7t 718t (p<0.05).

Table 3. Effect of Gastrodia elata blume oral administration
swimming exercise on serum insulin concentration in experimental
groups.

Normal Control  Experimental Experimental Experimental
group group group | group I group Il
Jggff’ﬂ'@‘) 310.5¢28.78 168.5+20.48" 285.6+23.98° 274.6+24.76° 260.8+17.42"

All values are showed mean+SD. Value with different superscripts in the same column
are significant(p<.05) by Duncan’s multiple range test and compare with control group.

5. WaAstx AA)

FES ARA £33 AF 30 VAL 9T

T

BA W st ol 713 F 24F oA stuEA
superoxide radicalg H,0,2 #9A|7

AA S HE3l= SOD 84S =43 A= Table 49} A
d FTE ¥ superoxide dismutase(SOD)E A g A3 A
118.5+15.66 unit/mg protein/minol A Fx=* 80.5+12.28 unit/mg
protein/min®. 2 3 F7ME H Y h(p<0.05).HvE FoAg
AT 12 99.849.62 unit/mg protein/min, A-FZ = 9%
S AAIS AFT oA 103.38+11.54 unit/mg protein/min, %
np Foo} FPEETE WY AAF AYPT M 958+10.66
unit/mg protein/min®. 2 F93 F7FE B Y h(p<0.05). CAT=
A4+ 1.88+0.24 pM/min/mg protein®l X B=* 3.17£0.53 p
M/min/mg protein® 2 F2J3 F715 HYow, AT MolA
2.98+0.85 uM/min/mg protein, v} Fojo} =95 3y 4
Aleh A& M2 243+0.38 yM/min/ng protein®.Z

25 B tH(p<0.05).
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Table 4. Effect of Gastrodia elata blume oral administration
swimming exercise on serum GSHPx, SOD, and CAT levels in
normal and diabetic rats.

Normal Control  Experimental Experimental Experimental

group group group | group Il group 1l
SOD
(unit/mg ~ 1185+1566 805+12.28% 99.8+9.62° 103.38+11.54° 95.8+10.66°
protein/min)
CAT
(uM/min/mg ~ 1.88£0.24 3.17+053° 298+0.85° 2540.61° 2.43:0.38°
protein)

All values are showed mean+SD. Value with different superscripts in the same column
are significant(p<.05) by Duncan’s multiple range test and compare with control group.
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