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Enhancement of Exercise Capacity by Black Ginseng Extract in Rats

Gyeong Seok Jo'?, Hee-Youl Chai', Hyeong Jin Ji', Mi Hyun Kang', Shin-Jyung Kang’,
Joong-Gu Ji*, Dae Joong Kim'? and Beom Jun Lee**

'Laboratory Animal Research Center, College of Veterinary Medicine, Chungbuk National University, Cheongju, Korea
*College of Veterinary Medicine and Research Institute of Veeterinary Medlicine, Chungbuk National University, Cheongju, Korea
*Department of Herbal Pharmaceutical Science, Joongbu University, Chubu, Korea
*Department of Oriental Health Care, Joongbu University Chubu, Korea

This study was carried out to investigate an enhancing effect of black ginseng extract (BGE) on exercise
capacity in an endurance exercising animal model. Fifty Sprague-Dawley rats were assigned to 5
experimental groups including non-training control, training control, and 3 treated groups (BGE at doses
of 75, 150 and 300 mg/kg). The animals were treated with BGE for 6 weeks and their exercise ability in
the maximal running distance test was determined using a treadmill every week. The blood lactic acid
(LA) level and the activity of citrate synthase (CS) in the muscle were also measured after the exercise.
The levels of glucose and glucose-6-phosphate (G-6-P) in the liver and muscle were determined using
commercial assay kits. BGE treatments at the doses of 150 and 300 mg/kg significantly increased the
exercise capacity compared with the non-training control or training control groups (P<0.05). The level of
blood LA was decreased but the activity of CS was increased by the treatment of BGE at the dose of 300
mg/kg compared with the training control group. The level of G-6-P in the liver was elevated by the
treatment of BGE at the dose of 300 mg/kg, compared to the training group. As compared with non-
training control group, the treatments of BGE increased the levels of glucose and G-6-P in the liver and
soleus muscle of rats. These results indicate that BGE have a potential for promoting exercise capacity by
increasing CS activity in the muscle and decreasing LA in the serum of rats. These results also suggested
that BGE can be used as a candidate supplement of health food products for promoting endurance
exercise capacity in human athletes.
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29 361+2.5mgdl, BGE 300 mgkgiS 34.13.2
mg/dLZ 2E BGE AXZM 94 A skt

Lab. Anim. Res. | September, 2010 | Vol. 26, No. 3



282 Gyeong Seok Jo et al.

3,000

a,b a,b

2,500

2,000

1,500

MRD (m)

1,000

500

non-training 0 75 150 300
control training + BGE (mg/kg)

Figure 1. Maximal running distance (MRD) in rats treated with
black ginseng extract (BGE). BGE at the oral doses of 75, 150,
or 300 mg/kg was administered to rats for 6 weeks. Exercise
capacity was assessed as running time and distance to
exhaustion on a treadmill. Data were represented as meanzt
SEM (n=7-10). Significantly different from non-training control
group at P<0.05. *Significantly different from training control
group at P<0.05.
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Figure 2. Citrate synthase (CS) activity in the soleus muscle of
rats treated with black ginseng extract (BGE). BGE at the oral
doses of 75, 150, or 300 mg/kg was administered to animals for
6 weeks. Citrate synthase in the soleus muscle was analyzed
using an enzyme assay kit. Data were represented as meant
SEM (n=5). Significantly different from non-training control
group at P<0.05. *Significantly different from training control
group at P<0.05.

(P<0.05) (Figure 3). 3 -sthE2] 49.7+5.6 mg/dL
of Wlsted BGE 300 mgkgell M #2123 Al Blato] F
2319 HP<0.05).
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Figure 3. Serum lactic acid (LA) level of rats treated with black
ginseng extract (BGE). BGE at the oral doses of 75, 150, or
300 mg/kg was administered to animals for 6 weeks. Lactic
acid in serum was analyzed using an automatic lactic acid
analyzer. Data were represented as mean+SEM (n=5-6).
&Significantly different from non-training control group at
P<0.05. *Significantly different from training control group at
P<0.05.
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Figure 4. Serum glucose level of rats treated with black
ginseng extract (BGE). BGE at the oral doses of 75, 150, or
300 mg/kg was administered to animals for 6 weeks. Glucose
in blood was analyzed using a biochemical analyzer. Data were
represented as meantSEM (n=5-6). *Significantly different
from non-training control group at £<0.05.

(P<0.05) (Figure 4). 28y} &tz HIsix BGE A
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(Figure 5). BCE 150 mgkgs 6.79+0.91 nmole/ul, BCE
300 mgkg 6.82+0.70 nmole/uLZ W] &z 2 &
szl Blsl Fold e S7PF UERSTHP<0.05).
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o3 e F7PE UEsTtHP<0.05). 28y st
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Figure 5. Glucose-6-phosphate (G-6-P) level in the liver of rats
treated with black ginseng extract (BGE). BGE at the oral
doses of 75, 150, or 300 mg/kg was administered to animals for
6 weeks. G-6-P in liver was analyzed with an enzyme assay kit.
Data were represented as meantSEM (n=5-6). Significantly
different from non-training control group at P<0.05.
bSignificantly different from training control group at P<0.05.
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Figure 6. Glucose-6-phosphate level in the soleus muscle of
rats treated with black ginseng extract (BGE). BGE at the oral
doses of 75, 150, or 300 mg/kg was administered to animals for
6 weeks. G-6-P in muscle was analyzed with an enzyme assay
kit. Data were represented as mean+SEM (n=6). #Significantly
different from non-training control group at P<0.05.
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SkTHFigure 6).
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0.66 nmole/uLo) . SFWZTZLS 9.48+1.24 nmole/uLol
H)&te] BGE 75 mghkge 9.80+1.15 nmole/ul, BGE 150
mg/kgS 10.38+0.82 nmole/ul, BGE 300 mgkgs 10.76
+£1.21 nmole/uLZ BCEFHw+ EFolA F7kehe 3oz
UEbAIRE tizel]l vlsl fo4d e 7k HERHA
e A THFigure 7).

TR 2ol EeRe] v SHA, vestEd
0.10+0.02 nmole/uLol] B]gte] Fo= BGE 150 mg/kge
0.17+0.02 nmole/ul, BGE 300 mg/kgs  0.17+0.02 nmole/
ulZ o4 e F7PF UeRdTHP<0.05) (Figure 8). L
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Figure 7. Glucose level in the liver of rats treated with black
ginseng extract (BGE). BGE at the oral doses of 75, 150, or
300 mg/kg was administered to animals for 6 weeks. Glucose
concentrations in liver were analyzed using an glucose assay
kit. Data were represented as meantSEM (n=6).
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Figure 8. Glucose level in the soleus muscle of rats treated
with black ginseng extract (BGE) for 6 weeks. BGE at the oral
doses of 75, 150, or 300 mg/kg was administered to animals for
6 weeks. Glucose concentrations in soleus muscle were
analyzed using an glucose assay kit. Data were represented as
meantSEM (n=6). ®Significantly different from non-training
control group at P<0.05.
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