FIRF-WIWFSE 5FF & Nat Prod Res Dev 2021,33:1829-1835,1945

7 TR 2 S0 0 B 848 o O BB Ih R L AE L BIBR 5

Mga', EWA, DA, TR KEC, REE
N B AR 5100067 MHTRATEE RIS M 510320
BRI R 5 20 R MM S21041 5 il K255 — BB B M 510006

B ARGRWIRR T B2 R 2R PR I BT AR TR R HAE ML . AR SCR A RS B 5 6 Y vk P A R 5 A
HECAT N AL EEANAR” AL I AL N R Sl st () 5 LR SRR ( CORT ) 75 5 PC12 20 Jif 4 475 Sf A4 82 441 6 7 38 183 49
R MTT A6 0 20 B 36 7 5 X6 B b R AL 28RN 5 ok il e AR Dk S AR ML EA TR 9 o S5 3R 2 B0, FE P FP 1T R 4
TRPNAR” IR, 55 IE R G IR AH LU, PRORS I 04 45 S50 7R B 4 (0. 24,0, 36 ,0. 48 mL/kg) S5 HEAT A0 4 S AR A
RUNEORSIBS] . iiAE CORT 7 it 477 4 M A 70 oy v | A 70 21 41 A7 0% 236 BH I AT, 40 B 2 i &4 o 24 25 T T
FEIMIG , ANBAF 15 R B 4 o A e Ml T A2 . 3 4, i 53 & B PI3K/ Akt 1 PKA (1)1 538 I LT 751) g (2 35 sk
G I R AL IS S T X BT B R A AR AR o DA g SRR A b R A SR S RS T B — R B BT AERAE
A A2 P e AT RE Y PI3K/ Akt il PKA {5502

SE4RR O R ALYE B ) R s PIBK/ Ak PKA L HIAR

HE4 %2 R85 SCERARIRAG: A T B4 S 110016880 (2021) 11-1829-08
DOI: 10. 16333/j. 1001-6880. 2021. 11. 003

Antidepressant effect and mechanism of the essential oil from
Pelargonium graveolens and Ocimum basilicum L.

LIU Xiao-sheng' , WANG Yu-ling’,MA Rui-jun’,DIAO Yuan-ming' ,ZHANG Jie-wen*, WU Qing-han®"

'School of Basic Medical Sciences ,Guangzhou University of Chinese Medicine , Guangzhou 510006 , China;
* Guangzhou Urban Construction Vocational School ,Guangzhou 510320 ,China
* Hanshan Normal University ,School of Life Sciences and Food Engineering ,Chaozhou 521041 ,China
* Department of Traditional Chinese Medicine ,the First Affiliated Hospital ,Sun Yat-sen University , Guangzhou 510080 , China

Abstract : To study the antidepressant effect and mechanism of the essential oil (EO) from Pelargonium graveolens and Oci-
mum basilicum L. . In this study,the model of “behavioral despair and depression” was established by using mouse tail sus-
pension test (TST) and forced swimming test (FST) ,and then the immobility time of the model mice was measured. PC12
cells were injured by corticosterone ( CORT) to establish stress injury model ,and MTT assay was used to detect cell viability.
The antidepressant effect and mechanism of EO from P. graveolens and O. basilicum were studied. The results showed that in
the two “behavioral despair and depression” model tests, compared with the normal control group, each experimental dose
group (0.24,0.36,0.48 mL/kg) of the two EO could effectively shorten the immobility time of depression model mice. How-
ever,in CORT stress injury cell model test,the cell survival rate of the model group decreased obviously,and the cell synapses
contracted. When two kinds of EO were given,the cell survival rate was significantly improved,and the synapses were recov-
ered. In addition, it was found that PI3K/Akt and PKA signal pathway inhibitor could significantly reduce the protective effect
of geranium and basil essential oil against corticosterone. The above results indicated that EO have certain antidepressant
effects,and their neuroprotective effects may be mediated by PI3K/Akt and PKA signaling pathways.
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{8 & 2 4% ( H 7K Olymapus) ; AXTGL 16M #5041
(FRI T 25 LI ANAFA R AA]) .
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Table 1  The spontaneous locomotor activity of mice in each experimental group(; +s,n=10)
R TRl W SRR €
Test group Concentration Number of voluntary activity (s)
25 {4 %} i Blank control 0. 9% (1) NaCl ¥ ¥ 72.80 £22.27
SIUTT Fluoxetine 0.025 ml/g 69. 40 +15. 03
T KAAIERE M P. graveolens EO 0.24 ml/kg 32.00 £24.56
0.36 mL/kg 18.00 +£24.06 **
0.48 ml/kg 24.30 £17.58 ¢
Bk 0. basilicum EO 0.24 ml/kg 69.90 +13. 38
0.36 mL/kg 66.30 £13. 38
0.48 ml/kg 77.10 £ 14. 67

T 52 FO IR, * P <0. 055 505 TT (BAIMEIR) ,*P <0. 05,
Note ; Compared with blank group,

FL, B T AR, # A S ARIRES . o)
A AEB N BRI AS BTy B (i) sk 2 S5 P A g ST 2 2 AR I
Sy B i e R B4 (0. 36 mI/kg) PG T FH
Xof REZE B R it s R B4 (0. 48 ml/kg) | %‘ﬂfﬁ
APkl R 2H (0. 48 ml/kg) , 5 AE R KA

X RE 2 AH B, AN Bl B ] 4 B 46 T T79. 07% .

* P <0. 05 ; Compared with fluoxetine group,*P <0. 05.

75.75% .69.72% .64.75% . 1& 7 M KA 1H 4%
G ZH A i KA Tl v ) i 2 R ROR B R
g ) 2 A ROR B TR R 4 (0. 24 ml/kg)
8 5 7 2 DK it 25 a2 v, G o e s R e 2 R RCR:
LR T /N7 2 2 RO B o

*2 MRESEARPEENROFHEE(x 5,0 =10)

Table 2 The motionless time of mice in each experimental group on the TST(; +s,n=10)

IR L5 WL Rt
Test group Concentration Immobility time(s)
iE %4 Normal group 0.9% ) NaCl ¥ ¥ 44.70 £6.29
25 1%} 1 Blank control 0.9% i) NaCl % 102.70 +32.34 *
V7T Fluoxetine 0.025 mL/g 24.90 £9.80 **
F N FAAFERE P. graveolens EO 0.24 ml/g 40.90 +25.06 *
0.36 ml/kg 37.10 £21.32 *
0.48 ml/kg 36.20 £23.13 *
WIS 0. basilicum EO 0.24 ml/kg 49.70 +15.97 *
0.36 ml/kg 21.50 £14.14 *@
0.48 ml/kg 31.10 £20.71 *

ESIEFHCRERA) K, P <0.05; 5%
Note ; Compared with normal group,®P <0. 05 ; Compared with blank group,

2.3 MRIRIEHFKIXIELSR

s 3 Fron e/ Bl sk b, SR 4
(ARSRIAWEDK ) AH LL , SR PP Uk A8 ) AR BRER K 25
Xk MR ZH RS/ N B A A Sl I T S 25 14 0, O R B
PRSI, Pifr ot B3, L fL R /K T A AN S AR
WA o A0 AR/ IN BB A By Ik ] sk 2 s ] 8 1 552
B AU < A i R AN M AR B4, 2 ORI
R 2 R b R A I R ARG T R A
H, 5 A KA O IRAAR LU, ANl 1] 591 4 5

SEXT IR LA, * P <0.05,

* P <0.05.

T 72.20% 71.37% .70.95% .70.22% ., 1 MK
PRI ARG R R R R A O BT,
FIRACR IR Z 78 2 B I AR I b R T e
RS PR AUNF R A5 IR 2 o
2.4 FHMXREZZEZMTEFEBIT CORT K% PC12 44
M7EiE R ARG
WE 1R, 525 (4 H#, CORT 411 PC12
NI R B A, 15679 0. 1 mmol/L 1) CORT fE
S AN, AR AT R . 5 CORT 414t
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Table 3 The motionless time of mice in each experimental group on the FST(; +s,n=10)

R TRl W ANZF (]
Test group Concentration Immobility time('s)
1E# 4 Normal group 0.9% ) NaCl %5k 37.80 +8.56 *
%5 4R Blank control 0.9% ) NaCl ¥ ¥ 95.70 £21.64 *
FHPG{T Fluoxetine 0.025 mL/g 40.80 £20.81 *
T KAEZEREIN P. graveolens EO 0.24 mlL/kg 34.60 £19.40 *
0.36 mL/kg 26.60 +12.18 *
0.48 mL/kg 28.50 £9.68 *
BRI O. basilicum EO 0.24 ml/kg 41.50 £25.14 *
0.36 mL/kg 27.80 +17.46 *
0.48 mL/kg 27.40 £14.57 *
T SIER AL CORIATRK) [, P <0. 055 528 X IR LEL, © P <0.05,
Note : Compared with normal group,*P <0. 05 ; Compared with blank group, * P <0. 05.
A I SR A28 R 5 8 N i 45 7R Ak TS X RE B ha
PC12 4iAAF G A, Hrp 0 | A o8 il A B 20 1928 e

Y FF DL R R i A B 9 8OR e (P <
0.05) .
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PC12 HBTEE R BN (x +5,n =3)

Fig. 1  Effects of different concentrations of P. graveolens

and O. basilicum EO on the viability of
CORT-injured PC12 cells(; +s,n=3)
TE: 52 AR RIS, © P <0.05; 5 CORT 4l L4, P <0.05,
Note: Compared with blank group, * P <0. 05 ; Compared with CORT
group ,*P <0. 05.

2.5 1Y294002 ,KRX-0401 #1 H-89 FFixt PC12 £H
[ijak e 0b-A|

W 2 P, PI3K 4 (PI3K {5538 % 41 ii 51
1.Y294002) AKt #1 ( AKt 15 5 3@ &% 37 i 7] KRX-
0401) PKA [ ( PKA {55 38 f& 410 il 551 H-89) 7351 5
I KA SR T 2 RN %0 A i 40 LA, 20 A7 5
B 2 A, R P ARG i X CORT 451473 PC12
ALY PR AP VR FH AT RE Y PI3K/ Akt F1 PKA {5538 %
5.

triEs
Viability(% )

" 4 i s o
EEZTY¥FzYEG S
EQ RREEEEBR ~0
2R 2333

=

E

[=2]

2 LY294002 ,KRX-0401 ,H-89 F Xt

PC12 HAFFIE MR (v 5,0 =3)
Fig. 2  Inhibition effect of LY294002,KRX-0401 and H-89

on viability of PC12 cells(; +s,n=3)
IE: 5/ REZEREMAILE, © P <0.05; 5B ¥l L, P
<0.05, H h,Pg70 + L S 70 pL/mL FF M K2 3K +
LY294002;Pg70 + K f7 70 pL/mL &M KA FEHK5 I + KRX-0401 ;
Pg70 + H 2 70 pL/mL F& i K235 + H-89; 0b70 + L 24 70
pL/mL 2 S5 ZH + 1Y294002 ;0b70 + K g 70 wl/mL % ks i
+KRX-0401;0b70 + H 2 70 pL/mL % #14%5 #H + H-89, Note:
Compared with P. graveolens EO group, * P < 0. 05 ; Compared with
0. basilicum EO group,*P < 0.05.Pg70 + L is 70 pL/mL
P. graveolens EO + 1.Y294002 ;Pg70 + K is 70 wL/mL P. graveolens
EO + KRX-0401;Pg70 + H is 70 wL/mL P. graveolens EO + H-89;
0b70 + L is 70 pl/mL O. basilicum EO + LY294002;0b70 + K is
70 pL/mL O. basilicum EO + KRX-0401;0b70 + H is 70 pL/mL

0. basilicum EO + H-89.

2.6 HMRZZEEMMNT #HEHIT CORT {5
PC12 ARSI

WK 3 PR, B8 BT, 25 X 4 PCI2
S 6 0 R A G R, SRS, 20 B S AT 4R R B 2 A
J¥. CORT 4,PC12 4 i 2t CORT 4b3 24 h J5, 4f
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J I s 4, A5 AE ,  BE Ri/b , A MIE 3 22
7 25 253 4 I K 2258 70 % 83X W RlORS il )5, CORT

Wiy PC12 40 L 2538 di i 5, 5 fuh Wi 24 AR 0 W

WE . RIAXPIFOE I EEXT CORT #1475 PC12 4f
A B —E H AR

3 TEZMAIEARS PCI2 4R RHI RN
Fig. 3 Changes of cell morphologies induced by different drugs
TE: A 23 X IR S B2 S BB O AN NS B0 2H 5 C . 2 IRl 2 5 D - T i R ZE38KM 4 . Note: A:Blank control group; B:The PCI2 cells injured
by corticosterone to establish stress injury model; C: O. basilicum EO group (70 wL/mL) ;D:P. graveolens EO group (70 wL/mL).

3 g EHit

AT s BAMARKL Y 2 HOET O BTAAR 25 1)
VERIZCR foc b IR AR SRR . ARSI SR it
PRI A I A 2 0 8 i A R A AR T2 T
BIWITE o BERFIFr I R AR R #51
SRR 2 RE A A0 R T P Fif < A7 o 4 B AL/
SR A2 B AT Ny, A AN Sl g 1) S 2 4, SR B —
AITIMARSCR o JF ELAF M R ZERE Il A BT AR AR
S R S AR T , DR il v R RO g,
FAE L TR e S AT . 100 A i B AR
ORI BRI EAHANE , 5 R 2 R DT ARRCR
AR, MRS TR ORI Z . T A BT
R DL R AT O 4 B SRS R BT AR 2
HA md P, (0 — LE 38 i sh Wy 16 sh v 19 259 vl
A H B RS SR> Sy sl 4 7T E A A1 4
BER AR SLG A X 7 i R ARG il M RS R
B E BTG SR BEAT ST, 45 R A B A i R AR
A2 IR A4 #5130 2 45 25 G IR A /)
A B SR BU LR E I Z . 28 LR, nTHERR
H T 1 2T Sk T BEAT R 1 BB B i BH A 25 2R
A X PR 55 7 R BS54 D 4
7RIS B B R AT AR A

FAE , R S ) CORT 55 PC12 41
T3 AT BB AR A F 25 04 i 4o 22 e 03RS, OF B
CORT 75 PC12 4t 5 4 i b i PI3K/ Ak {5
S AT PKA {5 50l e A e R AR s
Y185 CORT 55 PC12 4 Jia 451 47544 2 Kz Joi i 17 ¥
P75 A0 AR MITT 4G 0 200 M40 40 8 o 45 SRt
7~,0. 1 mmol/L. CORT I {f 41l I 471 %% B Wb P A1, 28
fille s , ML SR E . KA T —ERENETR
PSRN B RS S, AN AT R L A
WA A TR A, it I — 22 37 2 10 B I R A4 35 il
A ErkimaEXS CORT 355 PC12 4 B A —E 1)
P91, ELBIRORS T A AT 88 S O AR S )
bk, DL R RO R . A Ah, M4 T PIBKS
Akt {3 53 1% BEL BT 7] LY294002 . KRX-0401 i1 PKA
5 H-89 T, & B A Xt CORT #5147
PCI12 2 A A4 (4 1 FH 45 Sk 32 10 55, 2 10 7 oS il
Xt CORT 45 PC12 41 g i) L9 VE F AT gl PI3K/
Akt Fl PKA (555

B AR ST 4R, A A ) — S PR A e T
Y PTIA  Z FhAE Bk L A I R AL SR
(0 35 B RO B P B A B OB S B — e Hm
AR W Ak B B i SRR G AT
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