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[Study objectives] 

When excessively stressful conditions persist, the action of autonomic nerves (the balance between 

the activities of sympathetic and parasympathetic nerves) becomes disturbed, resulting in physical 

and mental disorders. At the annual meetings of the Pharmaceutical Society of Japan in 2015 and 

2016, we reported that Acanthopanax senticosus (AS) shows a regulatory action on the autonomic 

nervous system in anxiety stress model rats. In order to determine components with the autonomic 

nerve regulating action, the effects of eleutheroside E and chlorogenic acid, key components of AS, 

were investigated. 

 

[Study method] 

After 1 week of acclimatization, a wireless telemeter was attached to each of a group of 7-week-old 

Sprague-Dawley (SD) strain male rats to investigate the action of autonomic nerves. The rats were 

divided into 3 groups, the control group, the eleutheroside E (SYG) group, and the chlorogenic acid 

(CHA) group. SYG (8 mg), CHA (10 mg), and water were administered to the SYG, CHA, and control 

groups, respectively, for one week. On the day of the test, the rats were placed on the edge of an 

elevated bridge (190 cm high; an approximately 9-cm wide bridge with no wall on either side) for 

height stress (fear, anxiety stress) loading 30 minutes after the administration. The period that they 

remained there until moved to a safe room 120 cm from the edge (period of stay) was measured and 

the action of autonomic nerves was investigated. 

 

[Results] 

Rats placed on the elevated bridge and experienced fear and anxiety immediately move into a safe 

room installed on the elevated bridge. In the control group, the period of stay substantially decreased 

at measurement 30 minutes after the final administration as compared with that before the start of 

administration, whereas there was no reduction in the period of stay in the CHA group, and a 

significant extension was observed also in comparison with the control group. Also, there was no 

reduction in the period of stay in the SYG group (Figure 1). For the effect on sympathetic nerve activity, 

in the control group, sympathetic nerve activity (LFnu) significantly increased on the elevated bridge 

as compared with the status in a rearing cage, whereas increase in LFnu was significantly inhibited in 

the SYG group. There was no significant difference between the CHA and the control groups (Figure 

2). In addition, in the control group, parasympathetic nerve activity (HFnu) significantly decreased on 

the elevated bridge as compared with the status in the rearing cage, whereas the decrease in HFnu 

was significantly inhibited in the SYG and CHA groups as compared with the control group (Figure 2). 
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The effects of SYG and CHA on autonomic nerve activities are summarized in Table 1.  

The results of this study demonstrated that eleutheroside E and chlorogenic acid are involved in 

autonomic nerve regulating action of AS in rats experiencing fear and anxiety. Eleutheroside E and 

chlorogenic acid exhibit different effects on behaviors and autonomic nerve activities in rats on the 

elevated bridge, suggesting that anti-anxiety effect of AS results from combined action of these 

components. 

 

 

 

 

Figure 1. Effects of eleutheroside E and chlorogenic acid on the period of stay on the elevated bridge 

 

 

Figure 2. Effects of eleutheroside E and chlorogenic acid on sympathetic and parasympathetic nerve 

activities in rats on the elevated bridge 
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Table 1. Effects of eleutheroside E and chlorogenic acid on autonomic nerve activities (Summary) 

対照群 ↓ 素早い ↑↑ ↓↓

群 滞在時間 行動 LFnu HFnu

SYG群 ↑ ゆっくり ↓↓ ↑↑

CHA群 ↑↑ じっと → ↑↑
 

 

 

<<Explanation of terms>> 

* LFnu (low-frequency normalized unit): an index of sympathetic nerve activity obtained from 

frequency analysis of electrocardiogram 

* HFnu (high-frequency normalized unit): an index of parasympathetic nerve activity obtained from 

frequency analysis of electrocardiogram 
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