RIRFEWIGE 5 FF % Nat Prod Res Dev 2019,31: 15284536

S 7 ZMBMRN B EHEFERER
RALFER ) GC-MS 534

# g8 8 27 NmE L EANE L AT eRR kER 2 F

YL R EE 2 PR R 2 R B I L S AT S T BE AR R 21 A B R N SR E L B 330004,
T EE ERCE IR TP EERE, M 646000

1

W E:ONWIRE TR IR G 2 R HERAE Y AR SC R S [ 320 Sl I G B L N R 1 R R TR
AR5 W R 5] (] S 0 GC-MIS 43T 5 5 B8 Mok T 4 2R Ak 2 B 035 A T ) 2 TBE A 2 B s 5 ) 246 245 B8 2 T 0
O 18 HH VA I 2R MR AH DGR B8 1 S8 T . B AR B 7 R TR T 5 OB R IRAE SR AL AR . TSR 2, B 5
BRI EL A B AR IR A, T  Ek s 1 TS Bl 4 e RV R S R AR () 4R T 2 AR T R AL
I35 AW EZLA2E R S 280 B A2 P AREE S AR A BB AR B BUIDARE F 9 A2 i 43 56 1 I 4% 2 B
2T FNGEE 25 AR YT IS HRAE AH DG TE M LA VE H T 39 /NIRYT 2R IRE AH OCAE R A, PRI 7 2 piokG i 22 A0~
LR R AR I R A A

SKEBIR: BT LRI D5 BT WSR2 BRI R ING; o) 4% 24 B 2

FE 42 E: R285.5 XEkARIZED: A X E S 1001-6880(2019) 9152809
DOI: 10. 16333 /j. 1001-6880. 2019. 9. 007

Sedative and hypnotic effects of inhalation of compound anshen
essential oil and GC-MS analysis of chemical constituents

ZHONG Yu',ZHENG Qin'" ,HU Peng~i' ,HUANG Xiao-ying',
YANG Ming'" ,REN Guidin® ,ZHANG Ke-nan',LI Jing'

'Key Laboratory of Modern Preparation of Traditional Chinese Medicine under Ministry of Education,
State Key Lab. of Innovation Drug and Effcient Energy-Saving Pharmaceutical Equipment, Jiangxi
University of Traditional Chinese Medicine , Nanchang 330004 , China;

*Traditional Chinese Medicine hospital Affliated to Southwest Medical University , Luzhou 646000, China

Abstract: In order to study the sedative and hypnotic effects of inhalation administration of compound anshen essential oil,
this experiment used animal autonomic activity test and pentobarbital sodium-induced sleep latency and sleep time experi—
ments. GC-MS analysis of the volatile chemical constituents of the compound anshen essential oil and the main chemical com-
ponents into the brain,based on network pharmacology prediction and screening for the treatment of insomnia-related target
proteins and active ingredients. It aims to provide a theoretical basis for the treatment of compound anshen oil and improve in—
somnia. The study found that the compound anshen essential oil has sedative and hypnotic effect, which can significantly re—
duce animal autonomic activity, shorten sleep latency and prolong sleep time. The main chemical components of compound an—
shen essential oil and the main chemical components into the brain contain many kinds of chemical components which have
the sedative and hypnotic effect on the nerve center, anti-anxiety effect and anti-depression effect. Based on network pharma—
cology prediction and screening,25 insomnia-related active ingredients acted on 39 therapeutic insomnia—velated targets, re—
flecting the characteristics of multiple components and multiple targets of compound anshen essential oils to exert sedative and

hypnotic effects.
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Table 1  Effects of compound anshen essential oil on displacement distance , average speed,
maximum speed ,rest time and standing times of mice( x s ,n =16)
47— I T S R = T
Sy ' *&ZJJEE% -3 Efd(;iﬁ %JJ:H?‘IEU S OB
Cr Displacement distance  Average speed Maximum speed Rest time Standine times
oup (cm) (em/s) (cm/s) (s) andme tmes
HA
2776.62 £820.2 15.48 £4.54 73.04 £15.4 37.9 £11.69 35 £3.54
Control group
PEZHLA 2 1 K4 ,
IKE'WJ'E,)J,L:,{'J IH . 1251.82 +426.24* % 7.24+2.95%* 45.46 +12.887 * 81.39 £23** 21.07 £7.2%%
Diazepam administered for 1 day group
SH P 245 25 22 4
IE.]H:?J‘/H%T%/E 2 623.32 £382.46 14.57 £2.12 63.97 £8.21 49.51 +£10. 66 29.54 +4.98"
Diazepam administered for 7 days group
M2 252 &
Kl:“’i%’ﬁ,;,i’jlé'l .j('ﬂ 2803.29 £634.48  15.58 £3.52 69.84 £13.95 41.39 £10.82 31.57 £3.67
Diazepam administered for 14 days group
W ALETE 1 oY i )
&/\ﬂ.%lﬁfﬂ 2 343.83 £447.14 13.09 £2.47" 58.43+9.98** 48.69 +£7.94 29.5£5.03
Inhalation for 1 day
I w2k 24 * %
&/\,n.%7jf,ﬁ 1732.05 +458.17* " 9.66 +2.55** 59.82 £13.31** 74.23 £14.72% %  22.87 +5.93**
Inhalation for 7 days
W AZ525 14 R4 \
B 14 R4 1678.1+326.15%*  9.41 £1.87**  58.33+10.15"*  71.58 £18.53** 22.69 +5.12**

Inhalation for 14 days

T HAh A4 528 AL, P<0.05, %% P<0.01.
Note: Compared with control group,” P <0.05,* * P <0.01.

R2 SATHBMNXELLLZNESH/NREREBABFAERMERHZE( x 5 ,n=16)

Table 2 Effects of compound anshen essential oil on sleep latency and sleep

duration induced by pentobarbital sodium in mice( x s ,n =16)

Iy
Group

[ HR Ak F] Sleep duration
(s)

Rl IR 5 AR 2] Sleep latency
(s)

25 941 Control group

P25 2525 1 K4 Diazepam administered for 1 day group
FHPEZ) 452 7 K4 Diazepam administered for 7 days group
FHYEZ5 4425 14 K40 Diazepam administered for 14 days group
W A%25 1 K4 Inhalation for 1 day

W AZ525 7T R4 Inhalation for 7 days

W A\ 2525 14 K4 Inhalation for 14 days

489.68 +40.52 910.97 +122.4

250.47 +34.88* * 2288.68 +344.92**
370.51 +109.34" 1755.03 £344. 12**
481.63 +84.55 1066.5 +378.92
434.25 £37.77" 1173.62 +110.17"
259.29 +50.16* * 2162.77 £459.31**

312.43 £76.47* " 1792.22 +485.57* *

T HAb A 4528 (41 IEEE, " P <0.05, % P <0.01.
Note: Compared with control group,” P <0.05,” * P <0.01.
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Table 3 Main chemical composition and content of compound anshen essential oil
573 1<k =) =)
No. ( min) Compound Chemical formula mass (%)
1 5.943 a2 a-Thujene CioHig 136 0.63
2 6.0064 a-JEM aPinene CioHye 136 5.39
3 6.482 1204 Sabinene CioHig 136 0.28
4 6.733 Bk 4 B-Phellandrene CioHig 136 0.58
5 6.796 BiEN BPinene CioHyq 136 0.4
6 6.927 3= 3-Octanone CgHyc O 128 0.66
7 6.998 B-H E:ks B-Myrcene CioHyq 136 1.04
8 7.079 N-F L4 £ R Sarcosine C;H,;NO, 89 0.25
9 7.358 LR TR Hexyl acetate C,Hg 0, 144 0.51
10 7.585 AriE4% Cymene CioHyy 134 0.79
11 7.657 D784 D-Limonene CioHig 136 24.07
12 7.771 2 -8 #H trans-B-Ocimene CioHyg 136 1.81
13 7.948 B Ocimene CioHyg 136 1.17
14 8.148 YA yTerpinene CioHyg 136 0.41
15 8.803 F5FERE Linalool CioH;s0 154 21.98
16 8.953 1 =53 L R TE 1-Octen3-ol acetate CioHi30, 170 0.63
17 10.076 45 5% Terpinen-4-ol CioH;s0 154 1.73
18 10. 206 T E Cyclobutanol C,HgO 72 0.26
19 10.28 a4 iHEE a-Terpineol CipHis0 154 0.95
20 10.812 #51% Citronellol CoHy 0 156 1.42
21 11.171 ZRJ5 1% Linalyl acetate C, Hy0, 196 15.37
22 11. 666 PR FHEAHE lavandulyl acetate CpHy 0, 196 1.8
23 12.971 R Geranyl acetate C,Hy 0, 196 0.51
24 13.624 £1#714 Caryophyllene CisHyy 204 1.71
25 13.958 B B Wk BFamesene CysHay 204 1.57
26 14.094 BN B-Santalene CisH,, 204 0.38
27 16.839 oA a-Santalol CisHy 0 220 4.8
28 19.023 | JLJE Nonadecane CioHy 268 1.21
29 19.702 A2 R — T H& Dibutyl phthalate CsH, 0, 278 1.21
30 20.636 ¥ Eicosane CyHy, 282 0.4
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Table 4 The chemical constituents of the compound anshen oil into the brain
P IR ; -~ sy o
5 Rﬂ*f’* " A YL 22N HIXE A3 F itk
No. ( min) Chinese name English name Chemical formula Relative molecular mass
1 7.951 DA D-Limonene CioHye 136
2 9 986 %*ﬁﬁ? Linalool CIO ng O 154
3 13.877 L5 F g Linalyl acetate CiyHy 0, 196
4 25.625 o FE 7 i a-Santalol C5H,, 0 220
5 29.078 + ke Nonadecane CioHy 268
6 30.390 e Eicosane CyoHyy 282
HTR3A
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GABRA4
AD10 . HCRTR1
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3 EFRWIEHEER S ERERMEE

Fig. 3 Component—arget network of compound anshen essential oil
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Table 5 Related targets of compound anshen essential oil for the treatment of insomnia

%> LYy MR %' LiLESy AU BE
No. Target Degree No. Target Degree
1 NR1I2 16 21 OPRD1 4
2 ESR1 15 22 OPRM]1 4
3 NR113 15 23 HCRTR1 4
4 GABRAI 15 24 SMPD1 4
5 CYP19A1 12 25 TRPV1 4
6 NR1H4 12 26 SLC6A3 4
7 CHRM1 11 27 ADRATA 4
8 GABRA2 10 28 HTR2A 3
9 CHRM2 10 29 CHRM4 3
10 GABRA6 9 30 CHRMS 3
11 CHRM3 8 31 ADRA1B 3
12 ADRB2 7 32 UGT1Al 2
13 PTGS1 7 33 SLC6A4 2
14 SLC6A2 7 34 CHRNA7 2
15 GABRAS 6 35 HTR3A 1
16 GABRA3 6 36 ADRA1D 1
17 KCNH2 5 37 CALM1 1
18 CYP3A4 5 38 CA2 1
19 DRD1 4 39 GABRA4 1

20 DRD2 4
®6 EFRMBNETRRERXEERS
Table 6 Related active ingredients of compound Anshen essential oil for the treatment of insomnia
ETes 1% AR E %5 %y AL
No. Ingredient Degree No. Ingredient Degree
1 Dibutyl phthalate 29 14 y-Terpinene 6
2 Caryophyllene 2 15 Hexyl acetate 5
3 Geranyl acetate 19 16 Cymene 5
4 Linalool 18 17 3-Octanone 5
5 a-Terpineol 17 18 B-Phellandrene 3
6 Terpinen-4-ol 16 19 Nonadecane 3
7 B-Famesene 14 20 a-Thujene 2
8 Sarcosine 13 21 B-santalene 2
9 B-Pinene 12 22 Ocimene 1
10 D-Limonene 12 23 Citronellol 1
11 Linalyl acetate 11 24 lavandulyl acetate 1
12 aPinene 9 25 a-Santalol 1
13 B-Myrcene 7
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