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ABSTRACT 

Although plant-derived essential oils (EOs) have traditionally been used for treating various kinds of mental disorders, 
their Central Nervous System (CNS) acting effects have not yet been clarified well. The present study examined effects 
of 30 kinds of EOs on ambulatory activity, a kind of spontaneous motor activity, in ICR mice. Nineteen kinds of them 
did not produce any significant effects on the ambulatory activity of mice. Although effects of EOs of lavender, jasmine 
and neroli on the activity were statistically significant, their CNS acting properties remained unclear. EOs of pepper-
mint, chamomile, thyme, tea tree, rosemary and basil significantly increased the ambulatory activity of mice as well as 
CNS stimulants, suggesting that they possess CNS stimulant-like effects. In contrast, an EO of myrtle significantly de-
creased the activity as well as CNS depressants, suggesting that it possesses a CNS depressant-like effect. An EO of 
palmarosa significantly increased the activity at a lower dose and decreased at a higher dose as well as some kinds of 
CNS depressants such as ethanol, suggesting that it also possesses a CNS depressant-like effect. These 8 kinds of EOs 
might be useful for treating some kinds of mental troubles and/or symptoms through their CNS acting effects. 
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1. Introduction 

Various plant-derived essential oils (EOs) have been used 
in European, Arabic, and Mediterranean countries for the 
treatment of different illnesses. The medicinal use of EOs 
began in ancient Egypt and has been practiced ever since. 
An opinion, in which EOs are effective for the treatment 
of mental illnesses, has been insisted, however, many 
scientists had doubted the efficacy of EOs because of the 
absence of a scientific basis for any claims [1,2]. 

One possible explanation for the efficacies of EOs on 
mental disorders is that EOs may possess Central Nerv- 
ous System (CNS) acting effects as well as already- 
known CNS acting drugs. Accumulating evidences [3], 
including those from our laboratory [4-11], indicate that 
some EOs produce pharmacological effects on animal 
behaviors similar to the effects of CNS acting drugs. 
However, these animal studies are limited and are still far 

way from fully supporting any efficacy clams associated 
with use of EOs for treating mental illnesses. 

Current CNS acting drugs can be classified into two 
categories: CNS stimulants and CNS depressants. Many 
EOs are used for treating mental illnesses; however, it 
has not yet been known well whether different EOs pro- 
duce a CNS stimulant-like effect, a CNS depressant-like 
effect, or neither of these effects. It has been reported 
that EOs of lavender [12,13], roman chamomile [14], 
neroli [13,15], and sandalwood [13] might exhibit CNS 
depressant-like effects, whereas EOs of lemon [16], jas-
mine [17], rosemary [18], and sage [19] might exhibit 
CNS stimulant-like effects. However, these are only a 
small selection of EOs used, and their reliability has not 
been established. 

One method for classifying CNS acting drugs into these 
categories involves assessing the conditioned avoidance 
response in animals [20-25]. The discrete shuttle-type 
task is one type of conditioned avoidance task. During 
this task, animals need to repeat shuttling in the experi- 
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mental chamber to avoid an unconditioned stimulus, such 
as an electric shock, when a conditioned stimulus, such 
as a tone, is presented. Kuribara et al. [20] demonstrated 
that the discrete shuttle-type conditioned avoidance task 
in mice is useful for distinguishing CNS stimulants and 
CNS depressants; that is, CNS stimulants facilitate the 
avoidance response and CNS depressants suppress the 
avoidance response in mice performing this task. Using 
the discrete shuttle-type conditioned avoidance task in 
ddY mice, I have previously shown that EOs of pepper- 
mint and chamomile facilitate the avoidance response as 
well as CNS stimulants and that EOs of orange, cypress, 
grapefruit, eucalyptus and rose suppress the avoidance 
response as well as CNS depressants [26]. However, the 
results of some EOs in the study were disagree with the 
claims for their effects made by the previous studies [12, 
13,15-17,19]. Therefore, further studies are necessary to 
clarify CNS acting properties of EOs. 

Spontaneous motor activity of rodents is a fundamen- 
tal behavioral indicator for classifying CNS acting drugs 
into CNS stimulants and CNS depressants; that is, CNS 
stimulants increase spontaneous motor activity and CNS 
depressants decrease the activity. Ambulatory activity, 
that can be measured using tilt-type ambulometer [27], is 
a kind of spontaneous motor activity of mice and is use- 
ful for evaluating pharmacological effects of CNS acting 
drugs [27-35]. Thus, it was expected that the ambulatory 
activity of mice would be useful for further examining 
whether specific EO produces CNS stimulant-like or CNS 
depressant-like effects or neither. 

The present study examined effects of various CNS 
acting drugs on the ambulatory activity in ICR strain male 
mice to confirm the reliability of the activity as a behav- 
ioral indicator for distinguishing CNS stimulants and 
CNS depressants, followed by examining effects of 30 
kinds of EOs on the activity under the same experimental 
condition. Results obtained in this study were compared 
with those in the previous study [26] to characterize their 
possible effects on CNS. 

2. Materials and Methods 

2.1. Animals 

Male ICR strain mice (Clea Japan, Tokyo, Japan) aged 7 
- 10 weeks and weighing between 35 - 42 g were housed 
in aluminum cages (3 mice/cage) with a stainless-steel 
mesh top and paper bedding. Commercial solid food 
(Clea Japan) and tap water were provided ad libitum. The 
cages were placed in a room artificially illuminated by 
fluorescent lamps on a 12L:12D schedule (light period: 
07:00-19:00), at a room temperature of 25˚C ± 1˚C. 

All experiments proceeded in accordance with the guide- 
lines of the Ethics Committee for Experimental Animals 
of the National Institute for Environmental Studies, Ja- 

pan. 

2.2. Test Substances 

This study used various CNS acting drugs including CNS 
stimulants such as bupropion (BUP) (Sigma-Aldrich, To-
kyo, Japan), caffeine (CAF) (Wako Pure Chem., Osaka, 
Japan), methylphenidate (MP) (Ritalin®, Japan Ciba- 
Geigy, Hyogo, Japan), phenethylamine (PHENE) and 
scopolamine (SCP) (Sigma-Aldrich), and CNS depres-
sants such as diazepam (DZ) (Cercine Inj.®, Takeda 
Chem. Ind., Osaka), haloperidol (HAL), fluphenazine 
(FLU) and spiperone (SPI) (Sima-Aldrich, Tokyo, Japan). 
DZ was diluted by 10% propylene glycol (Wako Pure 
Chem.) solution (10% PG). HAL was dissolved in 0.1% 
acetic acid (Nacalai Tesque, Kyoto, Japan). Other drugs 
were dissolved in 0.9% NaCl (Nacali Tesque) solution 
(saline). 

EOs examined in the current study were peppermint 
(Menta piperita) (MINT), chamomile (Anthemis nobilis) 
(CHA), thyme (Thymus zygis) (THY), tea tree (Melaleuca 
alternifolia) (TEA), rosemary (Rosmarinus officinalis) 
(RSM), basil (Ocimum basilicum) (BAS), lavender (La-
vandula angustifolia) (LAV), myrtle (Myrtus communis) 
(MYR), jasmine (Jasminum grandiflorum) (JAS), pal-
marosa (Cymbopogon martinii) (PAL), neroli (Citrus au-
rantium) (NER), lemon (Citrus limonum) (LMN), frank-
incense (Boswellia carterii) (FRA), geranium (Pelargo-
nium graveolens) (GER), patchouli (Pogostemon cablin) 
(PAT), niaouli (Melaleuca quinquenervia) (NIA), vetiver 
(Vetiveria zizanoides) (VET), ravensara (Ravensara aro-
matica) (RAV), bergamot (Citrus bergamia) (BER), mar-
joram (Thymus mastichina) (MAR), rosewood (Aniba 
rosaedora var amazonica) (RSW), lemongrass (Cym-
bopogon citratus) (LMG), sandalwood (Santalum album) 
(SAN), cardamon (Elettaria cardamomum) (CAR), cori-
ander (Coriandrum sativum) (COR), orange (Citrus sinen-
sis) (ORA), cypress (Cupressus sempervirens) (CYP), 
grapefruit (Citrus paradisi) (GRAP), eucalyptus (Euca-
lyptus globulus) (EUC) and rose (Rosa damascena) (ROS). 
SAN, CAR and COR were produced by ROBERTTIS-
SERAND Aromatherapy Product Ltd. (Brighton, UK) 
and other EOs were produced by Maggie Tisserand Ltd. 
(Brighton, UK). MINT, CHA, THY, TEA, RSM, BAS, 
LAV, MYR, PAL, NER, FRA, GER, PAT, NIA, VET, 
RAV, MAR, RSW, LMG, SAN, CAR, COR, CYP and 
EUC were produced using steam distillation method. 
LMN, BER, ORA and GRAP were produced using ex-
pression method. JAS and ROS were produced using 
solvent extraction method. All EOs were diluted with 
olive oil (Nakalai Tesque). 

CNS acting drugs were subcutaneously administered 
to mice, and EOs was administered intraperitoneally. The 
administration volume was 1 ml/100g body weight re-
gardless of kinds of substances and dosage. 
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2.3. Measurement of Ambulatory Activity in 
ICR Mice 

2.5. Statistical Analysis 

To eliminate differences of baseline ambulatory activity, 
the activity of each animal after administration of each 
substance was normalized using the total activity of the 
animal during the 30 min adaptation period before ad- 
ministration of each substances [37]. 

Ambulatory activity, which is a type of spontaneous mo- 
tor activity in mice, was measured using a tilt-type am- 
bulometer consisting of 10 bucket-like Plexiglas activity 
cages (20 cm in diameter) (SAM-10; O’Hara and Co., 
Tokyo, Japan) [6-9,36-38]. Each activity cage is sus- 
tained by a fulcrum in the center of the bottom of the 
cage; the fulcrum tilts according to horizontal movement 
of the mouse in the activity cage. The tilting-movement 
of the activity cage activates micro-switches that sur- 
round the cage. The number of activations of micro- 
switches during a set time is recorded, and result is 
printed out. 

Differences in total normalized ambulatory activity 
over 60 min were analyzed using one-way analysis of 
variance (ANOVA), followed by Dunnett test. P < 0.05 
was established as the level of significance. 

3. Results 

3.1. Effects of CNS Acting Drugs on Ambulatory 
Activity in Mice 

2.4. Experimental Procedures All CNS stimulants such as BUP (F(2, 217) = 51.615, P 
< 0.05), CAF (F(3, 76) = 6.726, P < 0.05), MP (F(2, 317) 
= 96.949, P < 0.05), PHENE (F(3, 176) = 25.886, P < 
0.05) and SCP (F(3, 76) = 32.525, P < 0.05) significantly 
increased the ambulatory activity in ICR mice (Figure 1). 
On contrary, all CNS depressants such as DZ (F(3, 76) = 
3.111, P < 0.05), HAL (F(3, 68) = 7.588, P < 0.05), FLU 
(F(3, 64) = 2.907, P < 0.05) and SPI (F(3, 68) = 5.64, P < 
0.05) significantly decreased the ambulatory activity in 
mice (Figure 2). 

2.4.1. Effects of CNS Acting Drugs on Ambulatory 
Activity in Mice 

Mice were placed individually in activity cages, and after 
30 min of adaptation, vehicle or each dose of each CNS 
acting drug was administered subcutaneously. Thereafter, 
ambulatory activity was continuously measured for 60 
min. 

2.4.2. Effects of EOs on Ambulatory Activity in Mice 
Mice were placed individually in activity cages, and after 
30 min of adaptation, olive oil or each dose of each EO 
was administered intraperitoneally. Thereafter, ambula- 
tory activity was continuously measured for 60 min. 

3.2. Effects of EOs on Ambulatory Activity in 
Mice 

MINT and CHA significantly increased the ambulatory  
 

 

Figure 1. Effects of CNS stimulants such as BUP (a), CAF (b), MP (c), PHENE (d) and SCP (e) on the ambulatory activity in 
ICR mice. The figures show normalized ambulatory activity that was obtained normalizing the actual ambulatory measure- 
ment using total ambulatory activity during the 30 min adaptation period before administration to each mouse. Left panels; 
Changes in the normalized ambulatory activity in mice after administration. Symbols show mean values of normalized am-
bulatory activity for each 10-min period, and vertical lines denote standard errors of the mean (S.E.M.). Right panels; Total 
normalized ambulatory activity for 60 minutes after administrations of test substances or its vehicle. Filled columns show 
mean values of total ambulatory activity for 60 minutes, and vertical lines indicate S.E.M. Total normalized ambulatory ac-
tivity for 60 minutes was analyzed by one-way ANOVA, followed by Dunnett test. *P < 0.05 compared with control value ob-
tained after vehicle administration. N = 40 - 120 animals per dose group for BUP, N = 20 for CAF, N = 100 - 120 for MP, N = 
20 - 120 for PHENE, N = 20 for SCP. 
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Figure 2. Effects of CNS depressants such as DZ (a), HAL (b), FLU (c) and SPI (d) on the ambulatory activity in ICR mice. N 
= 20 for DZ, N = 18 - 19 for HAL, N = 16 - 18 for FLU, N = 18 for SPI. 

 
activity of mice (MINT; F(4, 135) = 15.49, P < 0.05, 
CHA; F(6, 173) = 23.39, P < 0.05) (Figure 3). Similarly, 
THY, TEA, RSM, BAS and LAV also significantly in-
creased the ambulatory activity in mice (THY, F(4, 135) 
= 16.579, P < 0.05; TEA, F(4, 134) = 10.794, P < 0.05; 
RSM, F(4, 135) = 6.266, P < 0.05; BAS, F(4, 134) = 
3.954, P < 0.05; LAV, F(4, 135) = 4.677, P < 0.05) (Fig-
ure 4). 

MYR (F(4, 135) = 4.746, P < 0.05) significantly de-
creased the ambulatory activity in mice (Figure 5(a)). 
JAS (F(4, 135) = 2.584, P < 0.05) significantly decreased 
the activity, however, the effect was not dose-dependent 
(Figure 5(b)). PAL significantly increased the ambula-
tory activity at a lower dose and decreased at a higher 
dose (F(4, 135) = 9.148, P < 0.05) (Figure 5(c)). 

ANOVA indicated the effect of NER was significant 
(F(4, 135) = 2.537, P < 0.05), however, Dunnett test did 
not indicate statistical significance on the effect (Figure 
6(a)). LMN (F(4, 134) = 2.015), FRA (F(4, 135) = 1.964), 
GER (F(4, 135) = 1.505), PAT (F(4, 135) = 2.154), NIA 
(F(4, 135) = 0.983), VET (F(4, 135) = 1.445), RAV (F(4, 
135) = 0.804), BER (F(4, 135) = 1.091), MAR (F(4, 135) 
= 0.207), RSW (F(4, 133) = 2.34), LMG (F(4, 134) = 
3.226), SAN (F(4, 135) = 0.831), CAR (F(4, 135) = 
0.992), COR (F(4, 135) = 1.298), ORA (F(4, 135) = 
2.508), CYP (F(4, 134) = 0.629), GRAP (F(4, 135) = 
0.288), EUC (F(4, 134) = 1.533) and ROS (F(4, 129) = 
0.178) did not produce any significant effects on the 
ambulatory activity in mice (all essential oils, P > 0.05) 
(Figures 6-8). 

4. Discussion 

The present study confirmed the usefulness of the ambu- 
latory activity in ICR mice for distinguishing CNS acting 
drugs into CNS stimulants and CNS depressants. The 
BUP, CAF, MP, PHENE and SCP drugs, all of which are 
CNS stimulants [8,27,33,38-44] increased the ambula- 
tory activity in ICR mice, and DZ, HAL, FLU and SPI, 
all of which are CNS depressants [6-8,20,23-26,38,45-48], 
decreased the activity. These results show that the ambu- 
latory activity in ICR male mice is useful for determining 
whether specific EOs exhibit CNS stimulant-like or CNS 
depressant-like effects or neither. The present study ex-
amined effects of totally 30 kinds of EOs on the ambula- 
tory activity in ICR mice under the same condition for 
evaluating effects of CNS acting drugs. Table 1 summa- 
rized the effects of them on the ambulatory activity in 
mice, and they were compared with the effects on the 
discrete shuttle-type conditioned avoidance response in 
mice [26]. 

Since LMN, FRA, GER, PAT, NIA and VET did not 
produce any effects on either the ambulatory activity or 
the discrete avoidance response in mice (Table 1), it is 
highly probable that these EOs do not possess either CNS 
stimulant-like or CNS depressant-like effects. In addition, 
it is also probable that RAV, BER, MAJ, RSW, LMG, 
SAN, CAR and COR do not possess either CNS stimu- 
lant-like or CNS depressant-like effects, given that they 
did not produce any significant effects on the ambulatory 
activity. 

ORA, CYP, GRAP, EUC and ROS produced no ef- 
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Figure 3. Effects of MINT (a) and CHA (b) on the ambulatory activity in ICR mice. N = 20 - 60 for MINT, N = 20 - 60 for 
CHA. 

 

 

Figure 4. Effects of THY (a), TEA (b), RSM (c), BAS (d) and LAV (e) on the ambulatory activity in ICR mice. THY, N = 20 - 
60, TEA, N = 19 - 60, RSM, N = 20 - 60, BAS, N = 20 - 60, LAV, N = 20 - 60. 
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Figure 5. Effects of MYR (a), JAS (b) and PAL (c) on the ambulatory activity in ICR mice. MYR, N = 20 - 60, JAS, N = 20 - 
60, PAL, N = 20 - 60. 

 
fects on the ambulatory activity although these EOs sup- 
press the avoidance response (Table 1). The behavioral 
effects of these EOs are different from those of CNS de- 
pressants (Table 1). More precisely, ORA and CYP de- 
crease the response rate of the avoidance response, EUC 
and ROS decrease the avoidance rate of the avoidance 
response, and GRAP decrease both the response rate and 
avoidance rate [26]. The response rate of the discrete 
shuttle-type conditioned avoidance response is the num- 
ber of shuttling (horizontal movement) of mouse in the 
experimental chamber per minute, therefore, change of 
the response rate indicates change of motor activity un- 
der the conditioned avoidance situation. ORA signifi- 
cantly suppresses the response rate at only a middle dose 
and the effect is not dose-dependent, and did not de- 
crease the ambulatory activity. Therefore, it is hard to say 
that ORA consistently suppresses motor activity in mice. 
CYP significantly decreases the response rate at the 2nd 
highest dose and tended to decrease the ambulatory ac- 
tivity at the highest dose. GRPA significantly decreases 
the response rate at the two highest doses and produced 
no effects on the ambulatory activity at any doses. Thus, 
effects of CYP and GRPA on motor activities would be 
very weak if they suppressed motor activities of mice. 
EUC and ROS decrease the avoidance rate without af- 
fecting the response rate and did not produce any effects 
on the ambulatory activity, showing that these EOs do 
not suppress motor activities of mice. In conclusion, 
CNS depressant-like effects of ORA, CYP, GRAP, EUC 
and ROS are not obvious although they may have some 
CNS acting effects. 

NER tended to increase the ambulatory activity. 
ANOVA indicated that the effect of NER was significant, 
however, the effect was not statistically significant when 

compared between vehicle treated control group and each 
dose group. Since reliability of the NER effect is unclear, 
further studies will be needed to clarify this issue. 

In contrast, other 10 kind of EOs produced statistically 
significant effects on the ambulatory activity of mice in 
this study. MINT, CHA, THY, TEA, RSM, BAS, and 
LAV significantly increased the ambulatory activity, and 
MYR and JAS significantly decreased the ambulatory 
activity. PAL significantly increased the activity at a 
lower dose and significantly decreased at a higher dose. 

MINT increased the ambulatory activity of mice in 
this study as previously reported [9] and facilitates the 
avoidance response in mice (Table 1). Similarly, CHA 
also increased the ambulatory activity and facilitates the 
avoidance response (Table 1). Since these behavioral 
effects of MINT and CHA are as same as those of CNS 
stimulants (Table 1), they probably possess CNS stimu- 
lant-like effects. 

The present study revealed that THY, TEA, RSM, 
BAS and LAV increased the ambulatory activity in mice. 
As a previous study [18] also reported that rosemary es- 
sential oil increases locomotor activity of mice after in- 
halation or oral administration, effects of RSM on spon- 
taneous motor activity in mice seem reliable. RSM 
probably possesses a CNS simulant-like effect. To my 
knowledge, this is the first report on the ambulation-in- 
creasing effects of THY, TEA and BAS. They may also 
possess CNS stimulant-like effects. The effect of LAV is 
unexpected, as it has traditionally been believed to pro- 
duce sedation in human. Previous animal studies also 
show that inhalation of vapor of lavender essential oil 
decreases the motility of mice [12,13]. On the other hand, 
LAV does not produce any significant effects on the 
avoidance response (Table 1). Thus, LAV used in my  
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Figure 6. Effects of NER (a), LMN (b), FRA (c), GER (d), 
PAT (e), NIA (f) and VET (g) on the ambulatory activity in 
ICR mice. NER, N = 20 - 60, LMN, N = 19 - 60, FRA, N = 20 
- 60, GER, N = 20 - 60, PAT, N = 20 - 60, NIA, N = 20 - 60, 
VET, N = 20 - 60. 

 
previous and present studies does not decrease motor 
activities of mice after intraperitoneal administration. It 
is probable that LAV does not possess a CNS depres- 
sant-like effect, however, whether LAV possesses a CNS 
stimulant-like effect or not is still a matter for argument. 

JAS significantly decreased the ambulatory activity at 
a middle dose but the effect was not dose-dependent. In 
addition, no effect is observed on the avoidance response 
(Table 1). Thus, it is hard to say that JAS consistently 
suppress motor activities in mice. Although JAS might  

 

Figure 7. Effects of RAV (a), BER (b), MAR (c), RSW (d), 
LMG (e), SAN (f), CAR (g) and COR (h) on the ambulatory 
activity in ICR mice. RAV, N = 20 - 60, BER, N = 20 - 60, 
MAR, N = 20 - 60, RSW, N = 19 - 60, LMG, N = 20 - 60, 
SAN, N = 20 - 60, CAR, N = 20 - 60, COR, N = 20 - 60. 

 
possess some CNS acting effects, a CNS depressant-like 
effect of JAS is not obvious. In contrast, MYR consis- 
tently decreased the ambulatory activity at plural doses, 
suggesting that MYR possesses a CNS depressant-like 
effect. PAL increased the ambulatory activity at a lower 
dose but decreased the activity at a higher dose. This 
characteristic is different from those of CNS depressants 
examined in this study (Table 1). Ethanol, another kind 
of CNS depressants, is known to produce behavioral ex- 
citations. For example, adequate doses of ethanol in- 
crease the ambulatory activity in mice [49]. Such effects 
produced by some CNS depressants are known as “disin- 
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Figure 8. Effects of ORA (a), CYP (b), GRAP (c), EUC (d) 
and ROS (e) on the ambulatory activity in ICR mice. ORA, 
N = 20 - 60, CYP, N = 19 - 60, GRAP, N = 20 - 60, EUC, N = 
20 - 60, ROS, N = 18 - 60. 

 
hibition phenomena”, which are defined as behavioral 
excitations produced by drugs through inhibition of in-
hibitory mechanism(s) among CNS. PAL may possess a 
CNS effect similar to that of ethanol. 

Other interesting findings in the present study are that 
DZ, a benzodiazepine anxiolytic, significantly decreased 
the ambulatory activity but ROS and LAV, both of which 
produce antianxiety-like effects in mice as well as DZ [4, 
5,10,11,50], did not. The effects of ROS and LAV on the 
avoidance response are also different from that of DZ 
[26]. LAV and ROS might be valuable candidates for 
new kinds of anxiolytics that produce antianxiety effects 
without apparent behavioral suppression. 

5. Conclusion 

The present study revealed that 10 kinds of EOs produce 
statistically significant effects on the ambulatory activity 
in ICR mice as well as already-known CNS acting drugs. 
Among them, MINT, CHA, THY, TEA, RSM and BAS 
probably possess CNS stimulant-like effects and MYR 
and PAL probably possess CNS depressant-like effects.  

Table 1. Effects of CNS acting drugs and plant-derived es-
sential oils on the ambulatory activity in ICR mice and on 
the discrete shuttle-type conditioned avoidance response in 
ddY mice (ref. [26]). 

 Ambulation Conditioned avoidance response

CNS acting drug   

CNS stimulant   

Bupropion ⇧  
Caffeine ⇧ ⇧ 

Methylphenidate ⇧  
Phenethylamine ⇧ ⇧ 

Scopolamine ⇧ ⇧ 
Apomorphine  ⇧ 

MK-801  ⇧ 
Cyclazocine  ⇧ 

CNS depressant   
Diazepam ⇩ ⇩ 

Haloperidol ⇩ ⇩ 
Fluphenazine ⇩  

Spiperone ⇩  

Chlorpromazine  ⇩ 
Physostigmine  ⇩ 

 Ambulation Conditioned avoidance response

Essential oil   

Peppermint ⇧ ⇧ 
Chamomile ⇧ ⇧ 

Thyme ⇧  
Tea tree ⇧  

Rosemary ⇧  
Basil ⇧  

Lavender ⇧ - 

Myrtle ⇩  
Jasmine ⇩ - 

Palmarosa ⇧⇩  
Neroli ⇧ (?) - 

Lemon - - 
Frankincense - - 

Geranium - - 
Patchouli - - 

Niaouli - - 
Vetiver - - 

Ravensara -  
Bergamot -  

Majoram -  

Rosewood -  
Lemongrass -  

Sandalwood -  
Cardamon -  

Coriander -  
Orange - ⇩ 
Cypress - ⇩ 

Grapefruit - ⇩ 
Eucalyptus - ⇩ 

Rose - ⇩ 
Juniper  - 

Clary sage  - 

Ylang-ylang  - 

Linden  ⇧ 
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These EOs may be useful for treating some kinds of 
mental troubles and/or symptoms through their CNS act-
ing effects. 
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