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Study on the anti-depressant effect of compound essential oil

WANG Ying",TAO Feng-ying”, CUI Dong-hong” ,LIU Yu-min®, WU Ya-ni'"
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Abstract: To study the mechanism of aroma in relieving depressive symptoms, the main components of anti-depressant com-
pound essential oil were analyzed by gas chromatography-mass spectrometry ( GC-MS). Meanwhile, the metabolites of urine
samples were detected and analyzed by the method of urine metabonomics to identify the differential metabolites and find the
related metabolic pathway. The results showed that 41 compounds,including terpenes, alcohols, esters , have been identified in
the anti-depressant compound essential oil. In human urine samples, six metabolites, including glycine, taurine and serine,
were found to change significantly before and after aromas treatment, involving taurine metabolism and glycine, serine and
threonine metabolic pathways. This suggests that aromatherapy can alleviate depression by regulating neurotransmitters , taurine
and other metabolic pathways in patients with depression.
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Table 1  Details of volunteers’ physiological indicators
Eitn VI P 7 2 FABA I 75 241 IEH 4 p
Index Depressed aroma group Depression group Normal
5 Sex(M/F) 18/5 10/15 0.799
AEE Age( Year) 58 +18 60 =13 60 +13 0.994
{KH Body weight(kg) 67.7+13.0 61.8+11.9 64.0£12.5 0.991

TE:P>0.05, WEWIE LG22 2 o

Note : P analysis of variance shows that P >0. 05, which proves that the difference is not statistically significant.
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Fig. 1 TIC of compound essential oil derived by GC/MS
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Table 2 The main chemical components in compound essential oil

75 25y B8 b 1) AR &
No. Chemical composition tg (min) Relative content ( % )
1 a-JEN a-Pinene 8.876 26 2.88
2 B-TE K B-Pinene 10.222 2 1.11
3 F 45 Myrcene 10.568 3 4.59
4 PR Limonene 11.895 4 2.77
5 FiTER M D-Limonene 11.995 8 27.35
6 s Camphene 12.008 7 4.1
7 W Ocimene 12.367 7 0.66
8 FEIMER Zingerone 14.045 9 0.28
9 RIS Linalyl acetate 14.120 9 6.92
10 F5 A Linalool 14.125 3 6.71
11 T-{#% Nonanal 14.162 3 0.66
13 P ALY Limonene oxide, trans- 15.138 9 0.84
14 FIERE Carveol 15.1729 Da
15 LR Z Bk Acetic acid, phenylmethyl 15.905 4 445
ester
16 FERERE Citral 16.409 9 2.36
17 FA T4 -2 Terpinen-4-ol 16.465 9 1.37
18 ZLJ Decanal 17.136 6 2.48
19 JEHERF FERR L-Carvone 17.814 3 0.16
20 FERE Citronellol 17.885 1 9.37
21 FEAERE Neral 18.103 6 2.17
22 FiTET e D-Carvone 18.308 0.66
23 IR Geranyl acetate 21.792 7 2.22
24 5545 (-) -Bourbonene 22.013 4 e
25 XK 4% Bicyclosesquiphellandrene 22.083 7 0.22
26 |+ % Dodecanal 22.536 2 0.36
27 FiFT# Caryophyllene 22.848 2 1.83
28 MBIAM a-Guaiene 23.100 7 0.19
29 AWM (E)-Famesene 23.381 1 0.59
30 I PR Humulene 23.546 3 1.15
31 & 22 45 Muurolene 23.8755 0.13
32 AT Germacrene D 24.018 5 0.72
33 FTIKZ 1 Tbuprofen 24.291 3 0.21
34 Fi& 2447 Bisabolene 24.4219 0.54
35 FTIE Y Caryophyllene oxide 25.719 3 0.28
36 THAE Cedrol 26.157 e
37 KPR HE Benzyl Benzoate 28.198 5 3.26
38 KPGEERR (E)-Atlantone 28.217 7 3.73
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%23 2 ( Continued Tab. 2)
a2 (& % PR B ] AEXT & i
No. Chemical composition tg (min) Relative content ( % )
39 A EL LR 57 N g Isopropyl myristate 28.643 8 1.89
40 i MR FH JiE Methyl dehydroabietate 33.779 6 1.17
41 FAEFRR T Methyl abietate 34.226 4 0.26
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N.T, T, #1558 bA B g 38 VIP > 1 (99 aifs  XFEIiise 2] 4 #ifb &9, Ay £ 200 & LR
t K5 (P <0.05)  #iE A hnicy XU MRS B R 3 ~ K 5 Fron, HrE
2.4 HWIRENERE TG AT S ALY B s, AF
BEBIRER R T, 5 NTT, i 500 .
Vi 5 P e & 28k . S5 R R IRAE RIS
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Table 3 Identification of metabolic markers in T, and N

VP AT ] JBT HLR p AR
tg (min) m/z Identification result Change trend
1.362 38 11.6322 102 Glycine P <0.05 !
1.132 21 16.369 8 130 Glyceric acid P <0.05 1
1.130 016 26.663 8 72 Valine P <0.05 1
1.127 54 24.545 6 326 Taurine P <0.05 t
1.108 002 17.212 6 204 Serine P <0.05 t
1.093 428 17.372 7 188 L-Threonine P <0.05 1

{E: VIP > 1.0;OPLS-DA 40 Hrft 3 i AR T 22405 Change Trend 7R N 15 Ty MM LS 1 &om N P RIBYIBTS AHXS T,
WA, L 2R N A RS AT Ty Wb,

Note: VIP > 1. 0 ; Metabolite importance parameters obtained from OPLS-DA multidimensional analysis; Change Trend indicates the change trend of N and

5

T, metabolites. 1 indicates that the content of metabolic substances in N increases relative to T ,and | indicates that the content of metabolic substances
in N decreases relative to T;.

x4 T, 5T RFREMERE

Table 4 Identification of metabolic markers in T, and T,

vip DRAFI ] Jfr Ee YT HE R P AL
tg (min) m/z Identification result Change trend
1.699 16 17.004 2 117 Serine P <0.05 1
1.685 23 12.560 9 165 Taurine P <0.05 1
1.679 65 26.663 8 72 L-Valine P <0.05 1
1.636 86 17.372 7 188 L-Threonine P <0.05 t

E:VIP > 1.0;OPLS-DA 22 04715 2 A U B 2S48 ; Change Trend R Ty 5 Ty fUSMRIEES . 1 FOR T, PR 5SS AR
To BEHEIN, 4 2R T, sPAREH BT & AN T, B

Note ; VIP > 1. 0 ; Metabolite importance parameters obtained from OPLS-DA multidimensional analysis;Change Trend indicates the change trend of T, and
T, metabolites. t indicates that the content of metaholic substances in T, increases relative to T, ,and | indicates that the content of metabolic substances
in T, decreases relative to Tj.

x5 T, 5 T,REREWERE

Table 5  Identification of metabolic markers in T, and T,

PRAEHS 8] JBfif H Y55 R Ak
VIP . . P
tg (min) m/z Identification result Change trend
2.235 36 24.545 6 326 Taurine P <0.05 1
2.024 25 17.212 6 204 Serine P <0.05 t
1.809 68 11.6322 102 Glycine P<0.05
1.800 02 16.369 8 130 Glyceric acid P <0.05 t

L VIP > 1.0;0PLS-DA 4 5p A5 B IR B ZE S 4L Change Trend FR T, 5 Ty ARSI A LBS . 1 208 T, PGSBS BARXT
To BHEEHN, |+ R Ty AR B AR Ty WD

Note: VIP > 1. 0 ; Metabolite importance parameters obtained from OPLS-DA multidimensional analysis ; Change Trend indicates the change trend of T| and
T, metabolites. t indicates that the content of metaholic substances in T, increases relative to T, ,and | indicates that the content of metabolic substances
in T, decreases relative to Tj,.
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Table 6 Metabolic pathway analysis of Tjand T,

No. Pathway name P Impact
1 Taurine and hypotaurine metabolism 0.040 894 0.330 94
2 Glycine, serine and threonine metabolism 0.003 7486 0.232 65
3 Aminoacyl-tRNA biosynthesis 2.78E-04 0.056 34

®7 T, 5T, Ri@EERITER
Table 7 Metabolic pathway analysis of Tjand T,

No. Pathway name P Impact
1 Glycine, serine and threonine metabolism 0.000 072 432 0.324 25
2 Taurine and hypotaurine metabolism 0.040 894 0.330 94
3 Aminoacyl-tRNA biosynthesis 0.009 014 6 0.056 34

AR K BTCAWAR S T R 1 A Qi A 3
W R LLT AT I Ul AR R Tl A O 2 AR
GEUTRENY IE B A AEA —E IR EH
3.1 =RERABAT

B GEY R E s R W, HEARREA
PRINAR Do B TR , 2 A R 28 2 0T v 4 00 o P e
ZEIR K4 o 2 0 244 7 AT EAE

Hofr il 22 h5 NMDA 22 04 (14 38 sh A= BN , 1
NMDA 24 F ik JEE B WA R AMARAE A s 1) JL [
2O 2 B R R R R ) 4L S, e —
BB AEEIR , T ARG TR A AT 22 A B
22 IR AL 0 H B R VA 45 NMDA 52 K 34 n] LI 5%
i AKX 2R 258



Vol. 32 R E ORI E PN E AR 287

3.2 4mmAEhET

R AFAE T NRA RN AT R, HA
ARZ AW P81 DI RE , DA i 2808 o A B A A
SE T FIAE 485 8 F a0 B AR R A
FRREDRIE G 1 HD AR, AR #iDE 1 | Bk B o A 45
Bl PRI SR T (2T R AR H &R
SEA Wi R K BRAE J LT BT A AR i85 #8777 A i
[t N RAISEE St

&% 3k

\

—

Zhao XF. Diagnosis and treatment of depression[J]. ] Inn
Mongolia Univ Nationalities ( PN 52 iy B i K241 ) ,2008 ,
22.657-659.

2 Shi ZH,Shi ZF,Wang ZY. Research progress on depression
at home and abroad[ J]. Med Pharm Chin Minorities ( H [
RO EE 2 248) ,2014,20(4) :58-61.

3 Meng GH, Li HJ. Progress in treatment of depression|[]].
Med Pharm Chin Minorities ( 77 [E B % BE 24 24 ) ,2016,22
(12).75-76.

4 Guilloux JP,Douillardguilloux G,Kota R, et al. Molecular ev-
idence for BDNF- and GABA-related dysfunctions in the a-
mygdala of female subjects with major depression|[ J]. Mol
Psychiatr,2012,17 :1130.

5 Hajmirzaian A, Amiri S, Kordjazy N, et al. Lithium attenuated
the depressant and anxiogenic effect of juvenile social stress
through mitigating the negative impact of interlukin-18 and
nitric oxide on hypothalamic-pituitary-adrenal axis function
[ J]. Neuroscience ,2015,315:271-285.

6 Mitchell ND, Baker GB. An update on the role of glutamate

in the pathophysiology of depression [ J]. Acta Psychiatr

Scand,2010,122.:192-210.

7 Lima NGPB, Alves MF, De Souza FS, et cl. Anxiolytic-like
activity and GC - MS analysis of (R)-( + )- fragrance, a
natural compound found in foods and plants[ J]. Pharmacol
Biochem Behav,2013,103 :450-454.

8 Takahashi M,Satou T,Ohashi M, et al. Interspecies compari-
son of chemical composition and anxiolytic-like effects of lav-
ender oils upon inhalation[ J]. Nat Prod Commun,2011,6;
1769-1774.

9  Fan XQ,Hu JP. Research Progress on amino acid neurotrans-
mitters , nervous system diseases and their therapeutic drugs
[J]. Guoji Yaoxue Yanjiu Zazhi ( [# R 2522 0F 58 22 7%) ,
2018,45.:102-107.

10 Zhou N, Rungta RL, Wu DC, et al. Regenerative glutamate
release by presynaptic NMDA receptors contributes to sprea-
ding depression[ J]. J Cerebr Blood F Met,2013,33.1582-
1594.

11 Peng GJ,Shi BY,Qin XM, et al. Study on 'H NMR metabo-
nomic mechanism of antidepressant effect of ginipine [ J].
Acta Pharm Sin( 25222#4)%) ,2014 ,49 .209-216.

12 Sturman JA. Taurine in development[ J].J Nutr,1998,118;
1169-1176.

13 Okamoto K, Kimura H,Sakai Y. Taurine-incduced increase of
the Cl-conductance of cerebellar Purkinje cell dendrites in
vitro[ J]. Brain Res,1983,259.319-323.

14 Caletti G,Olguins DB, Barros HM et al. Antidepressant effect
of taurine in diabetic rats[ J]. Amino Acids,2012,43.1525-
1533.

15 Menzie J,Pan C,Prentice H,et al. Taurine and central nerv-

ous system disorders[ J ]. Amino Acids,2014,46.31-46.

(L#% 231 W)

17 Zou SS,Zhang LL,Hu XB, et al. Effect of liquorice tablet on
enhancing immune function [ J ]. J Nanchang Univ; Nat Sci
(Fg B R 22241 JERLIR) ,2016,40:580-583.

18 Liu D, Liang L, Regenstein JM, et al. Extraction and charac-
terisation of pepsin-solubilised collagen from fins, scales,

skins ,bones and swim bladders of bighead carp ( Hypophthal-

michthys nobilis) [ J]. Food Chem,2012,133.1441-1448.

19 Li HR,Gao DD,Chen GF,et al. Advances in food-borne im-
munoactive peptides[ J]. Sci Technol Food Ind (& Tl &}
4%),2018,39.304-308.

20 Yang M,Wu ZM, Li JJ,et al. Advances in bioactivity and ap-
plication of collagen oligopeptides in fish skin[ J]. Food Sci
(&MmF) ,2018,39.304-310.





