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Sedative and Hypnotic Effects of Agarwood Inhalation and Its Mechanism

WANG Can-hong' CHEN Xi-gin' GONG Bao' WU Yudan' LIU Yang—yang'~ WEI Jian-he' ** ( 1. Hainan Pro-
vincial Key Laboratory of Resources Conservation and Development of Southern Medicine Key Laboratory of State Administration of Tradi—
tional Chinese Medicine for Agarwood Sustainable Utilization Hainan Branch Institute of Medicinal Plant Chinese Academy of Medical
Sciences and Peking Union Medical College Haikou 570311 China; 2. Key Laboratory of Bioactive Substances and Resources Utilization
of Chinese Herbal Medicine National Engineering Laboratory for Breeding of Endangered Medicinal Materials Institute of Medicinal
Plant Development Chinese Academy of Medical Science and Peking Union Medical College Beijing 100193  China)

ABSTRACT: OBJECTIVE To investigate the sedative and hypnotic effects and mechanism of the inhalation of volatile substances
from agarwood by heating volatile oil and powder of agarwood and burning line incense of agarwood. METHODS  Insomnia mouse
model was induced using chlorobenzene alanine( PCPA 300 mg * kg™') . Sedation and hypnotic effects were evaluated through auto—
nomic activity detection and collaborative pentobarbital sodium sleep behavior test. The mechanism of agarwood promoting sleep was in—
spected by detecting the levels of hippocampus neurotransmitters and the expressions of their receptors. RESULTS  Compared with
model group agarwood incense( 0. 125 g/mouse) incense powder( 0. 1 g/mouse) and volatile oil( 1 wL/mouse) inhalation signifi—
cantly inhibited the spontaneous activity of mice prolonged the time of sleep promotion of pentobarbital sodium( 50 mg * kg™') and
had better sedative and sleep-promoting effects. The results of mechanism study showed that the ratio of y-aminobutyric acid( GABA) /
glutamic acid( Glu) and the levels of GABA 5-hydroxytryptamine( 5-HT) and adenosine were significantly increased and the expres—
sion levels of anabolism and transporter of Glu were significantly up-regulated after inhalation of volatile substances from agarwood.

CONCLUSION  Inhalation of agarwood volatile substances has sedation and hypnotic effects and its mechanism is related to the reg—
ulation of Glu-GABA balance and the anabolism and transport of Glu system.

KEY WORDS: agarwood inhalation administration; insomnia; sedative effect; hypnotic effect; neurotransmitter; Glu-GABA balance
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Fig. 1 Model diagram of incense exposure device

« 1629 -
Chin Pharm J 2022 October Vol.57 No. 19 629



( 0.125 ¢) . ( 0.1 ¢)
( 1 plL)
o
40 mg * kg™ 25 ¢ 1 mg
I pL 1 mg)
17 8
(300 mg *
kg™") 2d
( 1 h)
120 °C(
5h
5h) 80 C( 20 pL 30 min
lh
1 h) 7 do
2.2
5 1 h
(50 mg *+ kg™") 10 mL * kg™ '
1 min
2.3
6 1h
3 min 10
min o
2.4 ( ELISA)
1h o
9 4 C
4 C 3000 r * min~'
15 min -20 C o
: . N 37 C
30 min, 5 . A50
wL B50 wL 37 C
10 min . 50 pL
450 nm (OD ).
5HT.Glu.AD

* 1630 *

Chin Pharm J 2022 October Vol.57 No. 19

v- A (GABA)) o
2.5
0.9% NaCl RIPA
BCA
20 L PVDF
5% 1 h B-actin
(1:2 000) T1 ( VGIuT1)
(1: 1 000) I( GluRI) (1:1000) . 4 C
2 h ECL
o Gel-pro Analyzer 4. 0

o

2.6 HS-SPME-GCQTOF-MS

1l
CAR/DVB/PDMS ; 80 C;
3 min; 15 min 3 mino
: 1h
4 C 3000 r * min "' 15 min
-20 C o 100 ul
10 pL 20 mg NaCl
DVB/PDMS o
: HP5MS (0.25 mm x
30m 0.25 pm); 250 °C;
250 °C; ; 1.2 mL * min"'
(20:1) ;
80°C  S5Smin 2°C *min”’ 120 C
10 min 1 °C * min™' 150 C 2 min
20 °C *min~' 250 C 1 min
“EI 170 eV;
5 min; Scan
m/z.20 ~300; 1250 amu * s~ ";
MassHunter ( B.07.00)
2.7
X £
SPSS7.0 o one-way ANVOA
o T+est P <0.05
3
3.1

2022 10 57 19



(P <0.05)

(P <0.01) GABA /Glu
o 4,
( 2). 3.4
3.2
N VGIuTI GluR1
(P<0.05 P<0.01)
(P <0.05) Glu
(P <0.05) Glu Glu/GABA
( 50
3) . 3.5
3.3
Glu GABA, 5-HT AD
GABA /Glu (P <0.05 P <0.01
P <0.001) NIST o
2 . n=8 x+s
A- B - ; P <0.05; 2P <0.05 3 P<0.01

Fig.2 Effects of inhalation of volatile substances of agarwood on sleep of mice. n =8 x s

A —sleep latency; B —sleep duration; )P <0.05 wvs normal group; 2 P <0.05 3 P <0.01 us model group

3 .n=8 x+s
A- ; B- G- ; P <0.05 3 P<0.001; 2P <0.05 YP<0.01
Fig. 3 Effects of inhalation of volatile substances of agrwood on autonomous activities of mice. n =8 x +s

A —total distance of exercise; B —average speed of motion; C —rest time; )P <0.05 3 P <0.001 vs normal group; 2 P <0.05 4 P <0.01 us model group
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Fig.4 Effects of inhalation of volatile substances from agarwood on neurotransmitter levels in brain tissue. n =8 x £

A =Glu; B=GABA,; C—GABA,/Glu; D =5-HT; E - AD; ) P <0.05 3 P <0.001 »s normal group; 2 P <0.05 4P <0.01 5P <0.001 wvs model group

5 . n=3 xz*s
A-VGWTl  GluRl ; B = VGluTI ; C - GluR1 ; NP <0.01 3P <0.001; 2P <0.05 9P <0.01 9 P <0.001
Fig.5 Effects of inhalation of volatile substances from agarwood on the expression of neurotransmitter proteins. n =3 x +s
A - VGIuTI and GluR1 proteins expression; B — relative protein expression of VGIuT1; C — relative protein expression of GluR1; 1P <0.01 3 P <0.001 vs normal group;
2P<0.05 YP<0.01 3P<0.001 vs model group
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Tab.1 The constituents into blood of agarwood volatile oil fra—
grantpint and line incense inhalation
° Sample name Constituents into blood
16 21 ° Volatile oil Z14.76711.712.713.716.717.720.721.722.723
5-HT Fragrantpint  Z4.X1.X2.76.7211.7212.716.7217.720.721.722.723.724 .725
5_HT . 5_HT line incense  X1.Z6.Z7.Z11.712.720.721.722.723.724
6
A - B - ;G- D -

Fig. 6 Blood components of agarwood incense
A - injection of volatile oil; B - inhaled administration of volatile oil; C - inhaled administration of fragrantpint; D — inhaled administration of line incense
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