Research Reports of Suzuka University of Medical Science

v bOTEZ S LR a5
IV AF I3 A DY OB

EREORHE Y, BRI B

D IRSEERSE SRR SRR
2) SREEIRHRIERY: HEEE SRR

MEERMNFAFRLE No.28, 2021



Zw O E B LI B S RGBT 5 T aF TR ADOHIAZFHOME! 109

HERBEN

Sw NOMEMERZRE U B SR IC BT 5
TV AF T3 ZADHIALZAEF Ot

=i BT, B EE”

D JRBEERE A AR
2) SEEERRIERY: FEE AR

F—U—R AN, TVYaF, FIANLIER, SR, RIS

— ® 5

AR, SDRIRE DAL I L 7R B OMEBHBUIIINL TE TS, 5D E TIREFEICITENIR O
RIHEEINRENTEDHSNTED, FIEVPEIELO PHICIEHENRANL AT 7 INHETH S, TITARMET
&, dEREOPETHEMZEICHOSNIETY Y aF (ASH) OFIRZERIC DOV TR Lz, M HRILIzSy M e
FU Tz el LR s 2R E C O TERA R & DA BIRNTIC K 2 MG EIIE 21 TOMNT LTz, ASH TFRUE, @4t
TORLTIERIIL, RO BLE N ORI B QM2 RSS2, Fz, ASH TFADFAL/EMICH T
DENEDERE UL A, TLYTHYARE (SYG) MWEMFMEEESZZ20Ekl, yuans Vg (CHA) KUY
&2 (SYR) &, @R ETONZTEIZAEEL, BIEMREEIZIEH LT 2ENHSNE Gl DLEDTED
5, ASH ZFRIIMEHNA L AICHMTHD, TOHMKITIE SYG & CHA THAAIREMA R ENT, £z, SYR
DEHIRE 5O REMEE R I Nz,




110

1. I®IC

WA, AARTIE DREE DM AL AICEEEL
TR DGR D & %18 > T3 Y, WHO
DMEFICKD L, FEBICKBEMDEITFOE DRI TR
TSNS IEETH 5 b FH B A f 4 (Disability-
adjusted life year: DALYs) IZBUWT, HATIIHEHMR
FLRICEHHE T 2L EZE5N5 5D MRS, A
B AEAT—AR 20 1ICAHSTHD Y, EHREICHNS
W EEEDNRENTENRBEN TS, THLT

RS AL ISP UTCRED T « IBIE ORI,

HARDEEHCB W TEH THELEIOND, TTTA
T, dokKDHE TGRSR e 2 B
Hwsh, BIRICBWTETUE R 265 5L MVl
BENTWS Y TYYIAFITEHL, ZORMIARL
ARRFINE IS DWW COI A Bh g & AT B S 7z A
HAEDRTIFEZ T 211572,

2. IVYIAFIIHOWNT

IV aF (Acanthopanax senticosus HARMS: ASH) (3,

a7 HEOICE, HAROIHEE R E DI m i
WKAKHAEL TV R Y IFROMYI Ch %, tikKDHE
T, ASH OHEZ (FnR) A CHZE GRIFAD A
LR < F MR OGP w2 Hie L
TR ENTER Y . AEEOHITH S 00
EAERDARBEH HZ LI ENTWD, £z, AB
MHOFOCE T—HAO TN (TYY3F) 1ZEHL-
EODOBIRYFICERES] LRI THD, HEINT
WETEDSIINE D, EBIT, ITHEDIIRICEDHIN A
TER e (BIaEMER « Sl e EmD,
PUELIER, PURIIER, 15 DIEH, HEHERREER L
TERZREDNREENTOS ¥ ASH TFAD AR AITH
TAIEAE U TIKIZATRA R RIS X% B IEEFE A 4]
TERDMRIESNTOBHY”, KRR A A ER
P IciEBIHEN TV 28, ARIFZETIE ASH T
FADRNEATEIINDEZEIC DN THRET LT,

3. ARL AL AR

PEIZE DRI A LA, R 2 S L LR
SSREAREDIHIST BT ENEN TS Y, SIEMHED
TSRS - D FRREZFREL, RIS e
OMFHNI TS EBZMHTS 7, £z, ZLOMEIRE
SIEARE L BISIEARE O T D S22 THD (3
RO ZETRD), FONT Y AINAROZAITHEIS
LCHREIEN TS, DIEICBWTE, RKEMREHIRS
SRR D —H Sl 251 TR, JOHRIRRD A AT
ICXDBERDEH G E IS 5T EMNTESTDIHZEE)
AT IS E R IR B OOFEHIC HT VBN TOS 1, BERS
R-R [HIBRZE B O BT B KT ST —ART B VEE
DRI, @7 —) TZHRT VIV XLE Ve, 1§
BNTINT =AY BV E AR BUC IS UC s A R B0
(high frequency [HF]: 0.6-3.0 Hz), & J& 1% £ 4k (low
frequency [HF]: 0.2-0.6 Hz), BXUHHKREBEIK (very
low frequency [VLF]: -0.2 Hz) IZ73 L7z, HF K7 HB&
U LF B IEREE N7 AL (HFnu 8K T LFnw) T
# U7z, HF B3 OlEI St Bl R L, LF o0
(3 RIS A AL T/ 1 5 S ARG B 2 7R 97 AR
T, 70EHEME Sprague-Dawley v b (SLC Inc. &9
A DIEENICLENOEERZ DAL TETHH
TH FCOLENZIIGL, OEZERT 217528 T
TrElEAERh D Zy b O E RS2 R L 72,

4. SRR AR E AR

RLATH ORI — AN L SN S mR A7k
B LT ARG E 2 G Lz CAREB— Y NE
PEBE U TR IS B O ERADARSNTD, FDOZbE
X5 DENRKELHEETI b o (Fig 1,2), ¥z, %%
& LD SIRUFEDZ 5y "W izizsh, KOEELIAE
118 R I TERD L SNz, ZTT2 X 4 DR
# (180 cm X 3.8 cm X 8.9 cm) ZJRIHIND 190 cm DE
TICREEL, BEDORWA—T> 77— (140 cm X 8.9 cm)
ETTVIVIRDEETHEN 270 — A RT7— L (40 cm X
8.9 cm X 28.5 cm) MHARSHCNEAEZEEE (Fig. 1) &



v FOfEEZE S Ul B a2

TER LTz, SRR A0S E RV T, RIEMREE)
DA EG LR ERIEEMRETTE) O A B FAVBISE
Nzt (Fig. 2) MOALATH ORI I3 B &R
Bz HWaTEE LTz, EBIC, E ETOfTEIND 60
WL/ O—ART7—LICAB Ty Ne S ZA4 T, Jr—

ﬁﬁ#—v
(Home Cage)
10

|

HEABRICH T BT aAF T ADHFALEH OMET 111

AR7 =L 61 BLULENITASZ TV Me L 24T L5
L, @R L CoORARIGEIZIES 2L L 21Ty
MCHART S 2475 MIREMRE B DA R L5
ERIEARIS B OA BAK T ABISE N (Fig. 3o
CNETOHIBRCBNT, SZATL L AATDLITIBX

£

bl 140 -

.
L 285
T

Openarm: T3 Closedarm: =  Hfi:cm

mRA+FEE
(epm)

Fig. 1

HREER
(IEBW)

Improved elevated beam walking (IEBW) as an improved

version of the elevated plus maze (EPM)

This figure is adapted from reference .
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Fig.2 Analysis of the heart rate variability (HRV) in home cage, improved elevated beam
walking (IEBW), and elevated plus maze (EPM)

(A) LFnu (normalized unit of the LF value) indicates the sympathetic nervous system activity. (B) HFnu (normalized unit
of the HF value) indicates the parasympathetic nervous system activity. Data are presented as mean £ SE; n = 6; *p <

0.05, **p < 0.01 vs. HC (repeated measures ANOVA). This figure is adapted from reference .

A g0 -
60 -
a0 -

LFnu

20

Ltype [~

0

11)

60

b= |
< a0
I

1

20

L type

0

Fig.3 Stype rat shows higher sensitivity to anxiety in the IEBW test than L type rat
(A) LFnu (normalized unit of the LF value) indicates the sympathetic nervous system activity. (B) HFnu (normalized unit
of the HF value) indicates the parasympathetic nervous system activity. Data are presented as mean = SE; n = 4; *p <

0.05 vs. L type (unpaired student / test).
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Fig.4 Effects of ASH extract on anxiety-like behaviors and the autonomic nervous system
control of heart rate in the IEBW test

(A)Time spent in the open arm (sec) are shown. (B) LFnu (normalized unit of the LF value) indicates the sympathetic

nervous system activity. (C) HFnu (normalized unit of the HF value) indicates the parasympathetic nervous system

activity. Data are presented as the mean £ SE; n = 6-8; *p < 0.05, **p < 0.01 vs. Cont. (Dunnett’s t-test), #p < 0.05 vs.

home cage (paired #-test). This figure is adapted from reference .
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Fig.5 The structures of Acanthopanax senticosus HARMS’s major components



114

*ok
A £ 180 - %% 180 - ‘
© ¥k N
s L
2 X
o 120 - e 120 -
£37 |
5%
<t 60 - 60 -
a & g
» ] § [C) o
(] (V) (V)
£ S|l g s
= 0 ™M 0 -
B 80
60
20 €
3 CIEEm S H
(18
L g0

60

S |

Home Cage (Z]]  IEBW %

Cont

80

R

2 I

Home Cage (&)  IEBW G

Fig.6 Effects of the major components of Acanthopanax senticosus HARMS (chlorogenic
acid [CHA], eleutheroside E [SYG], a mixture of both [Mix], isofraxidin [ISO], and
syringin [SYR] on anxiety-like behaviors and the autonomic nervous system
control of heart rate in the IEBW test

(A)Time spent in the open arm (sec) are shown. (B) LFnu (normalized unit of the LF value) indicates the sympathetic

nervous system activity. (C) HFnu (normalized unit of the HF value) indicates the parasympathetic nervous system

activity. Data are presented as mean + SE; n = 5-8; **p< 0.01, vs. Cont. (Dunnett’s t test), #p< 0.05 vs. Home Cage

(paired t-test). This figure is adapted from reference '>'*.
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Studies on the anxiolytic effects of Acanthopanax Senticosus HARMS
extract and its components in the improved elevated beam walking test

with consideration of rat’s individual characteristics

Shouhei MIYAZAKI", Takahiko FUJIKAWA?

1) Faculty of Pharmaceutical Sciences, Hiroshima International University

2) Faculty of Pharmaceutical Sciences, Suzuka University of Medical Science

Key words: individual characteristic, Acanthopanax senticosus HARMS, anxiolytic effect, sympathetic nervous,
parasympathetic nervous

— Abstract

In today's stressful society, the total number of patients suffering from stress-related illnesses like depression increases each
year. It is known that stress-related diseases cause significant social losses that are not appear in health expenditures, thus daily
stress care is important to prevent the onset and exacerbation of such diseases. In this study, we investigated the anxiolytic
effect of Acanthopanax senticosus HARMS (ASH), which was used for mental stabilization in China since antiquity. The
results showed that ASH extract ameliorated anxiety behavior and improved sympathetic nerve excitement and parasympathetic
nerve suppression in the improved elevated beam walking (IEBW) test. The search for active ingredients in the anxiolytic effect
by ASH extract revealed that Eleutheroside E (SYGQ) stabilized autonomic nervous activity, while chlorogenic acid (CHA) and
syringin (SYR) improved anxiety behavior and activated parasympathetic nerve activity in the IEBW test. These results suggest
that ASH extract with limited side effect is effective against mental stress and its active components may be SYG and CHA.

The possibility of partial contribution of SYR was also suggested.



