The Japanese Soci ety of Pharnmacognosy

£ O¥ ¥ ¥ K
Shoyakugaku Zasshi
46(3), 230~234 (1992)

RHEHEHERT v POEBRKECSIEITHRLESEASORZE

EAKRFAE®?, MBRAS FHLERER
¢ B RER KRR BEHPTIER
P kA gt e v THRPTTERT

Anti-Fatigue Effect of an Enzyme-Treated Panax Ginseng Extract

on Recovery Sleep after Forced Locomotion in Rats
KATSUMASA SHIMIZU,**% % YASUHISA OKANO?® and SHOJIRO INOUE®

¢ Division of Biocybernetics, Institute for Medical and Dental Engineering, Tokyo Medical and Dental
University, Kanda-Surugadai 2-3-10, Chiyoda-ku, Tokyo 101, Japan
b Lotte Central Laboratory Co., Ltd., Numakage 3-1-1, Urawa, Saitama 336, Japan

(Received December 12, 1991)

Cyclomaltodextrin glucanotransferase-treated Panax Ginseng extract (CG-PGE), which has
no bitter taste, was examined for its anti-fatigue effect on exercise-loaded sleep-deprived male
rats. Forced locomotion by treadmill for 3 h prior to the dark period resulted in a significant
increase in the slow wave sleep (SWS) at the expense of wakefulness (W) during the subsequent
12-h dark period. Oral administrations of 40 mg CG-PGE shortly before and after the exercise
prevented the fatigue-derived enhancement of SWS and significantly recovered the amount of
nocturnal W. However, latencies to the first episode of SWS and paradoxical sleep were scarce-
ly affected. Similar but insignificant changes were observed after administrations of 20 mg
CG-PGE. Thus, it was concluded that CG-PGE exerts an anti-fatigue activity in the presence
of stress.
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Fig. 1. Effect of 3-h Forced Exercise on the Fig. 2. Differences of the Amount of Nocturnal
Amount of Nocturnal Wakefulness (W), Wakefulness (W), Slow Wave Sleep
Slow Wave Sleep (SWS) and Paradoxical (SWS) and Paradoxical Sleep (PS) be-
Sleep (PS) in Rats tween CG-PGE-treated, 3-h Exercise-

loaded Rats and Non-treated, 3-h Exer-
cise-loaded Controls (=0)
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TasLe I.  Effect of 3-h Forced Exercise on Episodes of Wakefulness and
Sleep during the Subsequent 12-h Dark Period in Rats (Mean +

SEM)
No exercise (N=6) Exercise (N=6)

Wakefulness

F 138.8*+11.2 128.8+9.4

D 3.3% 0.4 3.0£0.4
Slow wave sleep

F 138.8+11.3 128.2+9.3

D 1.8+ 0.1 2. 40, 1**
Paradoxical sleep

F 38.8+ 5.0 37.5+4.3

D 1.2+ 0.1 1.3+0.0

F: Frequency, D: Duration (min).
* p<0.05, ** p<0.01.

TasLE II. Effect of CG-PGE?Y on Nocturnal Sleep-waking Parameters

in Rats (Mean + SEM)

Control Experiment
20 mg (N=11)
Wakefulness
T 379.1+£15.9 388.7+12.0
F 130.5% 6.7 134.9%+ 7.8
D 3.0 0.3 3.0 0.3
Slow wave sleep
T 294.1+14.2 285.0+ 9.5
F -129.9%+ 6.7 134.5+ 7.9
D 2.3+ 0.1 2.2+ 0.1
Paradoxical sleep
T 46.8+ 3.4 46.3+ 4.6
F 34.7% 3.2 35.2+ 4.6
D 1.4+ 0.1 1.4+ 0.1
40 mg (N=12) o
Wakefulness
T 387.4+13.9 410. 4+11. 0*
F 122.3% 6.2 128.8%+ 4.7
D 3.3+ 0.2 3.3+ 0.2
Slow wave sleep
T 288.1+12. 4 262. 4+ 9. 2%*
F 122.0% 6.2 128.1*= 4.7
D 2.4+ 0.1 2.1+ 0. 1%
Paradoxical sleep
T 4.5t 4.6 47.2+ 3.0
F 28.2+ 2.4 30.5% 1.5
D 1.6+ 0.1 1.6% 0.1

T: Total time (min), F: Episode frequency, D: Episode duration (min).
* p<0.05, ** p<0.01." ) . -
1) Cyclomaltodextrin Glucanotransferase-treated Panax Ginseng Extract.
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TABLE III. Effect of CG-PGE2 on Sleep Latency (min) in Rats (Mean + SEM)

Control Experiment
20 mg (N=11) 4 .
Slow wave sleep 20.6x 5.1 19.1% 4.0
Paradoxical sleep 170.7£31.0 152.7%£25.0
40 mg (N=12)
Slow wave sleep 14.1+ 3.0 14.2+ 2.7
Paradoxical sleep 89.6%+19.5 78.0+10.2

a For abbreviation, see TABLE II.
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