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ABSTRACT

Introduction: Linalool is one of the active monoterpene alcohols found in many plants, such
as lavender, rosemary, and jasmine. This compound has anti-inflammatory, antibacterial, and
antimicrobial properties and is a popular aromatic compound in cosmetics and health indus- :
tries. Linalool has two optical isomers, R and S, with different aroma profiles. Recently, many
studies have been conducted on the effects of linalool on the central nervous system, which has
shown that this compound can positively affect brain function. Numerous studies have demon-
strated that linalool possesses neuroprotective, anti-inflammatory, and antioxidant properties.
Furthermore, it demonstrates sedative, anti-anxiety, antidepressant, anticonvulsant, analgesic,
and anti-Alzheimer’s effects. Conclusion: Linalool holds promise as a natural compound for
enhancing cognitive performance and supporting brain health. However, further research is i
needed to clarify its precise mechanisms of action and assess its long-term effects. This review
article provides a comprehensive overview of linalool’s impact on the brain, highlighting its an-
tioxidant, anti-apoptotic, and anti-inflammatory properties in various neurological disorders. Keywords:

i 1. Neuroprotective Agents
i 2. Antioxidants

3. Inflammation

i 4. Anti-Anxiety Agents

i 5. Alzheimer Disease
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! Linalool (3,7-dimethyl-1,6-octadien-3-ol)
2 Racemic

3 Central nervous system(CNS)

4 Gamma secretase

5 Reactive Oxygen Species(ROS)

¢ Caspase 3

7 Caspase 9

8 Nuclear factor erythroid 2-related factor/ Heme oxygenase-1

? Triple-transgenic Alzheimer’s disease
10 P38 mitogen-activated protein kinases
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' Nitric oxide synthase 2

12 Cyclooxygenase-2

13 Interleukin 1 beta

14 Psychopharmacological evaluation

15 Pentylenetetrazole-Induced Seizure

16 N-methyl-D-aspartate (NMDA)

17 Serotonin reuptake transporter (SERT)
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¥ In vitro

In vivo

20 N-methyl-D-aspartate-induced convulsions

2 Quinolinic acid (QUIN)-induced convulsions
22 Ketogenic diet

2 Alpha 1 adrenoceptor density (Bmax)

24 Generalized Tonic-Clonic partial

2 Generalized clonic

26 Cyclic adenosinemonophosphate (cAMP)
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33 Tumor Necrosis Factor Alpha

3% Nitric oxide

35 Prostaglandin E2

3¢ Lipopolysaccharides

37 Nuclear Factor Kappa B (NF-kB)
38 Small interfering RNA

3 Inter- and intra-heterogeneity

M@Jml)wyiﬁj_u]m‘w | ials L

Cml ol oo cJled gl)ls 0gdll jobo s Jo LI
Jl s S e dled g g0 olpadl oo e dld .(VA)
SaS gl smolags, > 4y Jy Td 4y gl o
Ol (G5 05y 5 2Btalesl Jos g0 e 50 SCglsily
oa ools s Slallas as a>g5 Ly .l o oolo
e 2 eIl (SeS wllgs o 4 S el
oS )l e el g e el )b jligen cmge
DS SoS Ll g a0, Slee olias g0l
s LS s See Sy czge Gl ogdle
s L Jy i) U ot S sLallS e ot
(oldl omd cSgd i g M jlos 5 (65915850
4951 g COX-2 g IL-1B olgadl i Lo S\l ials
6L‘°L_f:’9*° (s J2 Jo I f\—3|}9) =975 3l ey
O35 5o 1y lail g 555—0l3b 0, Shoe eS|
2 558 il 5ol a1 gl Jy e« JUlS e
oo 0958 S8 gj9 9 Sl JLlS 9,50 sla ol
(V) 0,5 olom! Olalisls Coa Jayl )i c s |, Nrf2
oy g 3l dg—pn odio i Laaidl ol (g gomme o
b (g 21 aslyy) SL 5l (LA eSnl 5l s
LS JLdS 5,500 slacuras (g5 Lives a5 cul
e 50 (6,500 asllas ;0 S o Jes olpdl oo
sloalaaly 055 g S jo b ay Jo Il e,
LPS ;| 3L PGE2™ 5 "NO JIL-1B S TNF-a Lyl
e Sl 3ok 5l g a0 4 iy O g0 A,
JeIld cman 0,5 Lo Nrf2/HO-1 S JbXew
oS Hlge |y LPS 5l U "NF-kB 53l Jlad ceulss
s pledlas Slas ol i ol (pizren
Gl azil ioals MSIRNA N2 U Jglw Jlas! 5,k
JLsd 5o,k 3l Je b a s crul ol esms las as
DS oo Jlesl 1y 0g 5 Sl oo Ol SINIM2 65w
Jle L JoJbd a5 ols i aellae oy ol a5 yo
sl olgadl oty oo N2 Sl e (55w
sl 525 BV2 JLLIS3 S sla sl 31, LPS |
oo Licals (C57/BL6 g 3l oo gizine JLIS 9,500
U195 oS )l slaclale )3 Jo LI R el (YY)
56,05 150 Gl woas ol sasms lis oS 5 ol
el Jds ay asily s Jsbw slm el st

40 Sirtuin-3 mitochondrial superoxide dismutase/ Reactive oxygen species

4 Nitroglycerin
42 Zanthoxylum schinifolium


http://dx.doi.org/10.61186/shefa.12.3.77
http://shefayekhatam.ir/article-1-2495-fa.html

[ Downloaded from shefayekhatam.ir on 2026-02-08 ]

[ DOI: 10.61186/shefa.12.3.77 ]

5 cpgan 0Lads (o 23]lg0 0)90

e y=—e ML Ee

]

(fY) R X ol 1y 0,0 o, glym Jodlid 09—l
oauS o dadlxe @l Sl gl GlaoME Y a0

Jodbod (S0 dl oo ol 318 j0 40 (gouine Olalas
2 s oole ol pi s ol T ol 51 g el s plsl
50 (F) el oob ools )l Galf_.i;,..u)'T Sy
ol as g So sl oo ol Sl adlas s
Ao oYL Jsly 5 (OY-0- YO V) cnlond )55
S 0l slap jai gl gl JoSo S le—ie
SERT asile 55 5535w Blanl Lo g NMDA 00,5

.x_.Ssa ‘-g._.b‘)s uj‘—i"‘“ eéusj._Js.o ULA)Q d.x_w}:

(o> 05 3,5 Gk il 0y sler—wl Jo ]
A2 oo ialS Slias g lss Sl bSlas s
1y 0y bl gzg Sl yado asy Jslid (glaalllas o
|y ol oyl aS ol ialS 1) 0,0 sl i, 5 i3l
et DS (o0 Slml (olag (o> (69959 G5k
g Syl Slpgs oSS o
53 il gl @S slealauly 5l (S aS
Jil 0 ms o Sl 45 S o Jlwb |y ol
Jobd o 5 2 9,0 sl TS S ol
Sleyd 3,505, Laosls ool 5 job 4 ol (59,2

Jld (cras ouS cdadlxs Sl e -Y Jgus

4 Orexinergic
4 Glutathione Peroxidase
4 Acetylcholinesterase

4 Hydroxydopamine-6
YTEX vivo

S pled,pe ole o lomals _2alS e sai; s ]
1595800 sl (g lomnals (2alST g e i sage . 3 sk sy ST ST sl o], gt _ials
(Y AP el sl Lsod Jles le Jalos o (gl 4 RO &-ng/mL - R i
FooedS 55l 5 il il Jleb
el YF oo w2 ) R
22 mlalT o ola e (sl 550 an ansls 205
aly b J@gMﬁh&quaAB51&UjExT&mL§
).=.!.1;JTJM‘_;|30..§=)$¢J;‘_¢.==W_‘_$G._;_&\S ) Voo 50 5,
an . S o , .
& mg/kg AP G o 55T BT sle JUsl, zglan rals
AE'I' JL‘J': L'JB"E 3 3,,5‘1.1:_«_0 ! sl ‘_'.:._mlS @LQ:'" E—‘Lf 3 ;..,T'.x.‘,_fl \_1-‘,-"—"
g ealS s 2 42
AB 5l a2l il Lanlis als el 307
ABL- 5l Al alS s gl T sl sSee HO-1 Nrf2 ol 453 5 A5 lals P LS S
- . Y-~ . -
a®H Dt Gaten | el atinBly o 0 55 40 VLI " il Jleb b gilaST e pmd s sl 2l
CHGPX <SOD) gutlars] ayid colsasls make Nrf2/HO-1 Eo s,
(**AChE
‘_,’)Las alifle o o, Fal 2oy
aie ogdle ajle sbo ps smig slas sl L3, « st o dske 75 Saitslal P Az LB 2als
as | 2 el s -ﬁjsifhf—:h e 5l u—‘ijs"" . Yo Jafal 5 ealS o 2 55l 5,5 e 5 el ,m]
3xTg-AD yolill Jow sla 2pe JlaSl mg/kg P38 MAPK Ll s (sle Silas azg LB zals
si i Gk 5l il 5 23 led elas Shee sk IL-1p 5 COX2 <NOS2
e
Creeligs U 5 DT g gt RalS Sl ool
A TE SN PYRE PNET R [ e R HVA ;DOPAC DA olgme 2805 gl esSnn
= 23 cyaga .
=t S| 55 slatige Joe TOHDA | 5o 9% 58 X0 Lhis e 5
B BL) ] 5. oq = o . .
A% =Sk WUL-» Voo 2 ool ged 5 2o m glgmos il egSas  [ERTORSSURS
wrored S oSl ol 52 (Tt 0 < me/ke Erie o> plos
geilgenS] 5> DAT o TH =bily alS 5l azs HE o ool
Cdly s Jalndes
Ly ol 258 s enis sle JULS
5 ot e cellad 5 5055 4 555 Sl g e i ot Sl s e oo S e
o d - ol ol . IT g . . < r N
on . T S petyed Gl s Joe el e 4
Sl slaclilz SPTZ mM -
s Lons Jlad ol ol
I¥ 5Ny
(e ge s NMDA s03,F aegases b g Julas 5 One . cldsglt NMDA ols aas o Lass
coefae e
Voeele . P
(A82] (SERT) gy JBU Jlatl (2l Jollad ollg RIS Sleligls’ NMDA s 52 50 4y ands il Tl
AR
pM
NMDA | 20 sle gits popdammgs B8 5L | alsiailes 5, oL in vitro s olidialf ol e ole Lo
Vel o
(V&) | Jaa ;2 QUIN I 20 gls a5 590 anazly e s 7 NMDA z225) In VIvo g (ldigls’ L-[3H] L
Shelsglf g ans Ase S one (QUIN _clagess g l33k 5 5l
- 3 Flo " .
# Jelled walspls, ol ST o og M e 28 s Slligls Jlasl ol (ke S
1


http://dx.doi.org/10.61186/shefa.12.3.77
http://shefayekhatam.ir/article-1-2495-fa.html

[ Downloaded from shefayekhatam.ir on 2026-02-08 ]

[ DOI: 10.61186/shefa.12.3.77 ]

&z

VEY sl pgan olocs osilas 0)90

by 00 S 2 CAMP oz g lased g
. AR 2 .
(TR | g Jld Soandly 5 Jald R pagl b sl | (00 ’ s 22ie e ed
PIBMX L (ol (6 0y gjldgims s )2 .
KONy PR [ PRV K PRE o [ Y IO PP N | alfale]
e kel K | (S ey AD) i g e
() | g 2L i s 2l o ol bl ‘ Ao ittty
(= = L] L
3 o Je By .‘.uu J = i ‘ mg/L pKM101 .\M}L
T = = o8
JUsl daspo oo i b o (S Jllid g 008 Sy 25 Qliglf gilonli] a2 WG 2l
i AL PR
(1) | bt Lo ool dloe STt | 0 | Sl ol falS 5 el
1 -
ailsazaly oo K1 b etz b oldiald gjlall o cdlss sae
IR BN [c)s JEAPCIEN I A _ o
. o i S Lo i eang | M S0l 3 ol ) gttt 55l s
ST AT = S pig/mL 45§ g ;LS Bax/Bel-2
DNA gl Gl 3 dd gealinST ' '
Lol alS b L g ol g L 5,5 51 il
=l Y QS Sz (183 G650 )
g 25 L ol poit 41 K
) . . - +[+\ug/m CAI ;5 COX-2 S)lo 3 j5:lfg5n 5ul8'g 2l 2alS
565 deelyind glaalai s 2l s 2alS _ ,
®) tJugls Ly Comu jas coalises )2 5! bt
Sda gk s Jaoe .
s At - 5 S ogd Yo mg/kg (Ammonis
SRS o LU giglartl 5 PUFA g i S
JJ-Q
Sl oyl g3
PC12 gl sl 13 e o) azgs (LG 2l
%) T 3 e gt 03 bl glac s | alRalT | V7 pg/mL GSD Loyl aos s oo i g
a3 s ol e 4y Jglle]
3 oS ) oo 2alS g jhs ot Slsen
| s taldg &
o] s J-\*’_ﬁu-" - 9 (s 2 yShes 294 el a5 LIFy a8
ole S5 myze (2l Sle a3l o (il o e o ; ] . )
. T e ] s MLl oas S o clal L8350 (65058 90 oS
s e el adlie) sam 5l e p . . o QL ag
" o s Yomghke | el G sl le 2l ol 4o (il Lai
2 Je g% el ol 1 698 il 5 il s . - P
- R priss gNF-KB gl ;52518 5 COX-2 5 IL-1
Il S 5 gl glais
oS! sl J3ga 5 NI ol
S by o N2 gl (90 sa2ee 595
JLI 5,50 g Syl slacesS” jo labiglt’
3 agdlogelS sl 5o 53 a2 bl 53zl s S
godile ayanly oppe 4 ols lesas; alS S amal s gl L8 3 ke
) Legmdbael cla Jobe )= ol AT | Yoo als Bak 3Bax by il enS] B pme alS
&z 2 S o Jled sl oy A1 L) uM g ¥ s ol codled 2153l 4 Beloxl 4 Bel-2 oLy
STRT3-SOD2- K lifws s 35,3 (2, lps S
ROS

48 3-isobutyl-methyl-xanthine
# Lactate Dehydrogenase(LDH)
50 Polyunsaturated fatty acid

2308

[


http://dx.doi.org/10.61186/shefa.12.3.77
http://shefayekhatam.ir/article-1-2495-fa.html

[ Downloaded from shefayekhatam.ir on 2026-02-08 ]

[ DOI: 10.61186/shefa.12.3.77 ]

VFY sl (pgus o)los qndiles 0,90

e y=—e ML Ee

(8+) oS 4w SH-SYSY Jslws ) |, PERK?"5 PKA®
SN T e Jlad 4 S o ools s ime
Jodbd S 5 elismsm 00 Gizmee (YA) 01> 2
0+ mg/kg pLssLo Li/g 0+ mg/kg w—“’)ﬁs 90+ mg/kg
u[_:‘}o B u‘9_> ul_d) ML{ 9 )_.~>L: 0,99 Uw_:‘ﬁ‘ l_:
=0 0,90 S loes plooi ;o j0 Jedlid 05— of e
Iy O ysS L;l.mij,? 3 6 it Olgz o Ll aS
Gt oz plyl Ol Lajen plood (o 5 g ol ol
- cs)‘lﬁ Q) 0)_5 Jl.‘o.C‘ U""*-“’)js 6[.%05; A Comd
iz 0 e SBlassl Jo b ol sl s ol Sl
Jedld o ST(FADAS ) cl oas oolo jlis aaJllas
ol 7ol mlawlooly s ol sl oo ples
Sl el e Sae Jodbod oS sl a S e o
Sl = 50 (0 ail Sl sl U alilas gl m (goio
Jodld S s R (sl pag il slocazinl a S o ools Lis
W23 g0 il | (gl JLiSl 4 Lo e lagy) ol
Sladsing,p Cite il oo 45 S0 ol 4
9Y dng)9 g (s (eS| (e gl hadlas
i g Sito a5 Jo IS g R sloyog il g (o i
sials o Grm4 (mGluR4) 4 (mGIluR2)" Grm2 .asos
S5 5LLsl lagmlion ;o (oubion (i JLil

o) Bliiin] CdS g5 e Al 48 (P ) 0ol ik
(s [0-“-‘“"-“’ B L)"’)"'“" a C_M»L! L}“"mls QS’L"‘}’ oole

I Thiopental sodium(TS)-induced sleeping mice
52 Gamma-Aminobutyric Acid A

53 Protein kinase A

5% Protein Kinase RNA-Like ER Kinase

55 Histocompatibility complex (MHC) class I

¢ Metabotropic Glutamate Receptor

See o Jellid (Y Gao 4o oafee pDle ST
=m0 sl s = - ey e Ve dSa S S e gk tals
NTG 5w a3l e el 2alos] 5,50 ANID SERD C B - B
55 T O 0 - . - . " AS EEENESgCL N A Lt Y UL RSN L e i 1) PR =9 )
e e e e oss 2 8 b 2al3El 5 T B LIS andylasl 5 65 B LIS o
Lt . - meke =25 2 gl g =
st e § 84528 379
- Sreeliaa T oS g i
sl tine 53 Lt 5 e ufals o bl alisls o g, YT ) .
CFAD REM iy 51 pg,ome LS e :g', o52038% gelam (2l g rdnds pm geis GEalpd
PO gl . el g gl g weelS aules ROS  tanls
eslingy G Naoa g cealSa o jo ol o S o 2omlS Erpsli il : = g5
cola ol 500550 5,5 lee bl g Mde b Elisee | _alSie,leyT . = .
o S Lel5g 1S s st K05 HT-22 ’ a 5 eeoTatee BT g ob2e  Loeslt cehalefine dag
= : H - e M
ploo (ile sus; 2ol3El
P TN DOCSUDNOI JNPES P Py UL TE Jrbos e ey 2alS
- csla S o NIMDA G156 s Lol o caladlo=e
(GED) e 5505
el e
Y st 51 ey saiiS mBa 23, slaml o B
I e JL: e U y el S P I S PR P FE S NSICI R DE PO
F) = - PP IR X LS IUS L e b 3l hsp-12.6 ¢ sod-3 2o
T pemS RS 27 DAF-16 - Josl
= PN PR I e 51 a,a oy
350 eslayles, Laals g s,s Aol azor LS el FRESRI, AJEEREE dHSas "5:;’ el #_Jk:}l e
353 ol els L Slas
e Sl et s sl STl B s ] 5 e ” % o1t
gLt aoe,l O PO e T cotlis o g3z, Baslo 51 S sl
NP PR .
gt e S gl (slaneed Sallad  2olsl
PGE2 ; NO JL-1B . TNF-a _lgll claale o
e il Jled LLPS 51 5l lgsfl _2als 2 B i s e
o B2 sy e o] . g el e, S TTFAET | el et be 51 e 4 amedls Sge . LPS 51 a0
J - sl o LSRN = "
A g5 e 5 :( = = FEA UM N2/ HO-1 S s . s
sl
Lg & i LPS ;| LG NFaB o5l Jld loe

08y oo ay Sl asul, (YYOY) v o plol
aiile (635 o (e—at piew Lo Loy Lo o
‘JL> U_" LJ ‘és_.{::‘sa ool ! u‘)_lc..ol 9 ‘;QJ_M&‘
Iy Sleyo asuly Ol Sl dae ouiis 208 g @ e Ll
o 09 (8l Jsdlod L culs g S Zwitterionic
aS ol s mols g ol Al (6535 o Al pimw
5 Lt Sl (s sl ol i bl Jo L)
Jussil g ol Lo o) (1 JeS i wl (S jele dz oS
(ol sl as) L ¢ (adibl> 5 5,50l (gudS sus
ool ol cege leyd 5l ey Latige i )3
Lo (9l o0 dgaS Jo I (izmon 09— o0
b g5lwslsl sla S5 JJs 4 PHMAS-PCB20
O 5l oy i dmodims Ll ol Sead J,uS
Lly e )0 (6,50 aalllas jo (OF) el 1) ol
4o 0dusnz CI8-PDL L ouds dlgunS Jodlid ols ylis
) 9 JB s 4 ol (o (ol s 0o
Al Ghg—e ke po 1, LB 5 (oS il (alygo
39 3= Jodlod ca s a1 Sl e (D) an
HY He YA ‘ﬂ) Camasl 00 00l uL.w.) el LSLQ‘S&.H)J’
el poliel o bl 31 LTVl 4 S (A &7
A0S oo Jlasl A LK 00,5 a0 Jlail g Sola—ul)l
a3l Jedbd a s as o)l5 5 glasllas o (OA DY)
oo Lall Olg 5 a S Sl joge o, 095 i pl)l
aS oo Jlasl 590 4 ally & ygo a0 TS L
GABAA GABAA Bl S"GABAA 03 slauslgp; Loy
30 () ao oo LS s Al Cad (6 s w9 V2

Ol 0Slg oo Jodlod asm o sols )l R ER ey


http://dx.doi.org/10.61186/shefa.12.3.77
http://shefayekhatam.ir/article-1-2495-fa.html

VEY sl pgan olos osilgs 0)90

[ Downloaded from shefayekhatam.ir on 2026-02-08 ]

[ DOI: 10.61186/shefa.12.3.77 ]

“0 e d
M

sl 00l o0l ul_m.: \ s_i..:l..o._w meal jO )_:m ~

0 395 Hmeelygd w5 il il ceel wil e Jp Il
ol rohw L aiolie joas ol ool lis glaslas
Sla i rmeoliss 85 s 5 se VIO
S e VIO g 5l (8L melygd i 50 5l 0
390 Gmal 4S5 Jb 0wl cemge |y Jemlin-Y- Las-)
VIO g2 (=l VIO il Sel oS 5 o
NSNS E UV NEESSE Sy RCRIPT ST
b s, (o as ..\._mo‘so uL—o.»J Laosls u_.»‘ RUY LEJ-‘J)"
O—Son Jlasl ol 0 S o oloul Gglate sla L5l
e 0, Sles 1o g omac sloodins Jlanl sl o ccll
5 Crng 2o 45 Sl 0a oals yLis (FF) o 0Ky 3G

aS ad ool s Ko o) S e Ll ly 655
ool il s Sl ggan ) (o5 o cdled ol
Al ez B el s ) elasx] Jsla g 00l
ol o il 3 5D ol sl o (6, gan Lol wols
S eyl aS o 5,55 (6,50 aslllas o .(BY) olas
BT oy salis— 5 melis® eOisis e e Js Il
Aol ) g g o9 i (Sldioy 05 5l on
g2 g ol pioll o dases o o 1) oligd o
Py ador jl G5 cllad oy 350 oz i )le
i osaldne (Jo—ene né ool)f yf &S > g (Soo
ige ol aolas elagly soims i 4 allls oyl
Jsld a8 ams g0 oLt i 5 ol Jo I 0TS
5z P)lye 455 oo g Sl -l as el s Sl
YN oy o LasT gl ool sl 1 oyl s 5
oaiin Gyl s ogdle (FV) oS oo Slciy ol sl
GalS g Je i Sl ), 4 El oab
ialS | e i1 SYLs g0y e 4S5, L,
)l (2LsS Bae sl yhae 45T Gloj (o g o o
— slaelidie )3 95 g B S9 9o 390
15 BT ST DA) 25b_to 6,5 l5 - Ceilae 5 o, Ln
(g e B sloons 15 55, 5T L Jo Il gsoone
Sl ST Olabigls (S g pglia) g Gasbigs (oS S

Jolld (ol as g wyl ad (Il wo SIS g, =V Jguer

sl s g gyl 0s (I8 sl s il S g,

(%) Lo ige e 3 LS 5 0dy ot caaly 5o zolan (201580
) D A R TR o e
(OALOV) A US o F ay Jlad! 5 Sosbead )l cllad )3l

& I, MHC 5550 5 ool pladl s slaanin g si oode molas
F) sebenmd Lalas 2158 s ONS jo upnd e &0l 2als
®Y) e Jeles i s sl as Sl g oS e Sdlad 2als

(FYFY 0N 57 5 Bl Ssete 5 SRS il L1,
) Dbl 5 ralias dsS il e LS ol e S
@ ):?"/"”‘ lalafe pe 0 Gueligd Gl 5 calSgm 5 Sli 223 ) Gt s s el comdgig e alS

b 3l Jodbd e (s, Jo Il iz ) (ol sla (g, Selets s -) prguad
Slaligls NMDA (sl 0055 (59, 15 6] 9 5 oladlos ¢ SlaeST ol glo e Jles
L sle 00,5 (59, 51 b 5l izred 08 (oo Jlosl 1) 055 (omas 00 cladloe ol 51
5 lrbslas (5o ,ndlas ol Sl Slabisls Sy iplio 5 (meligs (odsS Jetl (oigig s A

oS o ol | 055 isel )]

sl s

P
e @ s,,,\?‘
/ »

(g

- B ity
il 4 f ~N_H ot

#M

@
\»J" u

S7Rapid eye movement (REM)
58 Long-term potentiation (LTP)
5 Brain derived neurotrophic factor(BDNF)

I


http://dx.doi.org/10.61186/shefa.12.3.77
http://shefayekhatam.ir/article-1-2495-fa.html

[ Downloaded from shefayekhatam.ir on 2026-02-08 ]

[ DOI: 10.61186/shefa.12.3.77 ]

VFY sl (pgus o)los qndiles 0,90

é;s_)_c ;4,_—“—3—@

—
' Newt
AY

3o (Lt gl ggazme )3 0,5 098w (2l 00 S
ez s slapl > (Lol e jobay Jold a5
sldsb 5 Mos s o slains > w3l
o=l (V) aS o 005 s | hge dmiie 55 50y
Wl 00 00,5l ¥ Jguz j0 4o jg bba sy &,

oloj ol slas coulo)gbaie aizr oS 5 So Jollid
W55yl 0 el dndl A ST T aLex )
oaiS e lhdlxe (g, S0l g aladl> oo LS gl
T3 A b 50,0 9d ygloly S - i Su el e
w9, Slrosar glils oS 5 ml (ml mogdle 5l
ol ydasl o sl aidle Jalb a S cul lojs
wybisn el as s miss Ao ey 0S|
1, 55 e 00 S e bablone ol 1 oLl Js i)
5= =] 3l gl o sl (20l 5o b0
Omlple S oo Jlosl (olpdl e Jlad 5 5L ulS 5900,
55 ol ) Sy 4SS e w Tl
Omiirad 0,8 8 oolaiwl 850 Sl s Sldlas
LogelS = spgmagind Sl o Jolid oty iy !
5 P e o) = Pl L e )l B
Lal S0k g adidls )0 (sope 2 (555,55 208
amd Cdlad LSy S g5l JU8 Lo o Bk oS (o
e o O (oSl il iy 092 0 1) 095 ol

NMDA slaosi o5 1 3l b 511 095 b 0 s
50 o Jne! it 0 b JLael o clalsyls
FEE L 5 0N = Js Il Sleyo &l 51, s 8, b
ey b3 (ol e 5 595 5093ly Sl yeSE
Slponi 5 51 5o b 5l Gizren S 5 Gl o
S 5 (g s il s S
i 4 Syl ay amg Ly i o Linl Loyl 4
JUREYIEUWOURIC SUL ¥ DV PO N | U BOUICDNLH) ) -
Siails S 5 ool I eyl s el 0l i (655 e
&3 ,8bos Lo hyy 3235 G Gl St Glo o) 2

Camnl 00 uu)‘)j (;’? ‘?A) J._».SGQ J..a.?:.c |) u._clfw
aS oo Lyl ols3 o loye o ool s Jo b as
YW S| g aladl>  m s aslgy oo Jodld ymiran (FY)
9 9850 dgap LREM Dl 5 5l Cpog oo 51 (2L (5,08
plo! pigig ymw pdaw iol38l 5o )b 511 IS ol Yl e
0t o>y J=B jeb an Jo b glaalllas jo 008
00 odl sy il S dlad g 6, S0l g olad aladl>
= ogdle i dg |y Clg 2 5l P9 —x0 Sliles o
J95=995 als g g gt b Sl Jo i
Jedld a5 0,0 0929 (8l sl o olawl ol ol
g L8, s 0 Eeb d i 0 900, 5 Jouw |,
G_.M:L: Jﬁ—JL“J su._)‘ = 09)'{5 (fA) 05._.» a_lasl> S
g 93oe oS |) (alog 00l S Loy (9—s® 4
Said el 9 0 )0 o S s 6,18, 6 ,S e -
e Gizred 3B e (2lg 005 1S Slag)g Ely
03— 8 sl yg,98 Soli Ceyns - iSTas i alS A
R e e G e LT
iz Jodbd U oo as o comliee LS)-<?.° aslas
0=y o 3l g eS|y Jsl 5l (BT CPP Ll 5
S S gl Yleiala S 0, S5 a0 s Lo yige yo 1y
D2 o sl NMDA 00,5 slac sl 5 ,b
=9 J—=bB b ay JSSIICPP g5l g olowcS]
ogol> i imen 45 (8L jialS SlwgpelST la gl
L sl L oS5 5 e e 5l 5,5 e |,
Sl sl S Jodld a S olo ylis asllas
Gl Lol ol ansls JSIhas szl (e, 6lm 29500
Sladlas jo ccul o3V (g s Olaass (JSha sl el
Gy pgal Gl SuSS § Jolw plad colS g 3l S
slanb > Jodlud as assls ol oS eolawl Ca?’
A G sladsl o e as ]y o3Ldg jlo amm s
INa, ICa,L,) 4&;._.» G?—hlf)lf 6LQJ51_.4 9 (IKa 9 ‘IA ‘IK
095 s 555 19 sl Jolw ,o 4L ((IK(Ca 4ICa,T, IK
slaJsl jo 1, Ca”" slapl > Jyld rizen 5,5

I S S5l asdls Y Jgu

(0] RECIPR VP I PR gCRJEP 21 S-S - JOR PR I R IR -
FA) 200 g st oy a0 st Sels g als 2alS ) g 00T clagel st ar iy
() S s Age ages 32555 eyl 5 Sigd o slangud po 1 iyl amys slaglpe 5 sl 4y
¢ i ly T ogals g g Joilil 51 SBCPP Ll s Cin | mals cels ades, o NMDA s0i 8 cloenss il b 1 Yiams]
JRUW PR R PR s K PCI RPN ECH - LIV K. AP g5 S KT S 3
—& <

0 Conditioned place preference(CPP)


http://dx.doi.org/10.61186/shefa.12.3.77
http://shefayekhatam.ir/article-1-2495-fa.html

VEY sl pgan olos osilgs 0)90

[ Downloaded from shefayekhatam.ir on 2026-02-08 ]

[ DOI: 10.61186/shefa.12.3.77 ]

& T

1. Souto-Maior FN, Fonséca DVd, Salgado PRR, Monte
LdO, de Sousa DP, de Almeida RN. Antinociceptive
and anticonvulsant effects of the monoterpene linalool
oxide. Pharmaceutical biology. 2017;55(1):63-7.

2. de Sousa DP, Nobrega FF, Santos CC,
de Almeida RN. Anticonvulsant activity
of the linalool enantiomers and racemate:
investigation of chiral influence. Natural Product
Communications. 2010;5(12):1934578X1000501201.

3. Ferraz CA, Leferink NG, Kosov I, Scrutton
NS. Isopentenol utilization pathway for the
production of linalool in  Escherichia coli
using an improved bacterial linalool/nerolidol
synthase. ~ ChemBioChem.  2021;22(13):2325-34.

4. Hirano N, Sakamoto K. Linalool odor stimulation
improves heat stress tolerance and decreases
fat accumulation in nematodes. Bioscience,
biotechnology, and biochemistry. 2019;83(1):148-54.

5. Mohamed ME, Abduldaium YS, Younis NS.
Ameliorative effect of linalool in cisplatin-induced
nephrotoxicity: the role of HMGB1/TLR4/NF-xB and
Nrf2/HO1 pathways. Biomolecules. 2020;10(11):1488.

6. Aprotosoaic AC, Hancianu M, Costache II,
Miron A. Linalool: a review on a key odorant
molecule with valuable biological properties.
Flavour and fragrance journal. 2014;29(4):193-219.

7. Barrera-Sandoval AM, Osorio E, Cardona-Gomez
GP. Microglial-targeting induced by intranasal
linalool during neurological protection postischemia.
European Journal of Pharmacology. 2019;857:172420.

8. Sabogal-Guaqueta AM, Posada-Duque R, Cortes
NC, Arias-Londoiio JD, Cardona-Gémez GP. Changes
in the hippocampal and peripheral phospholipid profiles
are associated with neurodegeneration hallmarks in a
long-term global cerebral ischemia model: Attenuation
by Linalool. Neuropharmacology. 2018;135:555-71.

9. Bappi MH, Prottay AAS, Kamli H, Sonia FA, Mia
MN, Akbor MS, et al. Quercetin antagonizes the sedative
effects of linalool, possibly through the GABAergic
interaction pathway. Molecules. 2023;28(14):5616.

10. Ghadiri T, Azarfarin M, Namvar G, Samnia
Z. Underlying Mechanisms of Neuroprotective
Actions of Klotho Against Cognitive Impairment
in Neurodegenerative Diseases. The Neuroscience
Journal of Shefaye Khatam. 2024;12(1):1-17.

11. Soltani Zangbar H, Ghadiri T, Seyedi Vafaee
M, Ebrahimi Kalan A, Fallahi S, Ghorbani M,
et al. Theta oscillations through hippocampal/
prefrontal ~pathway: importance in  cognitive
performances. Brain connectivity. 2020;10(4):157-69.

&l

12. Caputo L, Piccialli I, Ciccone R, de Caprariis
P, Massa A, De Feo V, et al. Lavender and coriander
essential oils and their main component linalool exert
a protective effect against amyloid-f neurotoxicity.
Phytotherapy research. 2021;35(1):486-93.

13. Yuan C, Shin M, Park Y, Choi B, Jang S, Lim C, et
al. Linalool alleviates ap42-induced neurodegeneration
via suppressing ros production and inflammation in
fly and rat models of alzheimer’s disease. Oxidative
Medicine and Cellular Longevity. 2021;2021.

14. Xu P, Wang K, Lu C, Dong L, Gao L, Yan
M, et al. Protective effects of linalool against
amyloid  beta-induced cognitive deficits and
damages in mice. Life Sciences. 2017;174:21-7.

15. Sabogal-Guaqueta AM, Osorio E, Cardona-Gomez
GP. Linalool reverses neuropathological and behavioral
impairments in old triple transgenic Alzheimer’s
mice. Neuropharmacology. 2016;102:111-20.

16. Shahverdi M, Sourani Z, Sargolzaiec M, Modarres
Mousavi M, Shirian S. An Investigation into the Effects
of Water-and Fat-Soluble Vitamins in Alzheimer’s
and Parkinson’s Diseases. The Neuroscience
Journal of Shefaye Khatam. 2023;11(3):95-109.

17. MODARRES MSM, Ghaemi A, GHADIRI

T, MOHAMMAD SS. Application of patient-
specific induced Pluripotent Stem cells
produced by somatic cells reprogramming for
treatment of neurodegenerative diseases. 2013.

18. Maczka W, Duda-Madej A, Grabarczyk M, Winska K.
Naturalcompoundsinthebattleagainstmicroorganisms—
linalool. Molecules. 2022;27(20):6928.

19. de Lucena JD, Gadelha-Filho CVJ, da Costa
RO, de Araujo DP, Lima FAV, Neves KRT, et
al. L-linalool exerts a neuroprotective action on
hemiparkinsonian rats. Naunyn-Schmiedeberg’s
Archives  of  Pharmacology. 2020;393:1077-88.

20. Asadi A, Abdolmaleki A. New Drugs and their
MechanismintheTreatmentofEpilepsy. TheNeuroscience
Journal of Shefaye Khatam. 2022;10(2):104-10.

21. Azanchi T, Shafaroodi H, Asgarpanah J.
Anticonvulsant activity of Citrus aurantium blossom
essentialoil(neroli):involvmentoftheGABAergicsystem.
Natural product communications. 2014;9(11):1615-8.

22. Vatanparast J, Bazleh S, Janahmadi M. The
effects of linalool on the excitability of central
neurons of snail  Caucasotachea  atrolabiata.
Comparative Biochemistry and Physiology Part
C: Toxicology & Pharmacology. 2017;192:33-9.

23. Silva Brum L, Elisabetsky E, Souza D.
Effects of linalool on [3H] MKS801 and [3H]

[


http://dx.doi.org/10.61186/shefa.12.3.77
http://shefayekhatam.ir/article-1-2495-fa.html

[ Downloaded from shefayekhatam.ir on 2026-02-08 ]

[ DOI: 10.61186/shefa.12.3.77 ]

VFY sl (pgus o)los qndiles 0,90

é;s_)_c ;4,_—“—3—&

]

muscimol binding in mouse cortical membranes.
Phytotherapy Research. 2001;15(5):422-5.

24.Lopez V, Nielsen B, Solas M, RamirezMJ, Jager AK.
Exploring pharmacological mechanisms of lavender
(Lavandula angustifolia) essential oil on central nervous
system targets. Frontiers in pharmacology. 2017;8:280.

25. Elisabetsky E, Brum LS, Souza D. Anticonvulsant
properties of linalool in glutamate-related seizure
models. Phytomedicine. 1999;6(2):107-13.

26. Elisabetsky E, Marschner J, Onofre Souza D. Effects
of linalool on glutamatergic system in the rat cerebral
cortex. Neurochemical research. 1995;20:461-5.

27. Hosseini-Zare MS, Salehi F, Seyedi SY, Azami K,
Ghadiri T, Mobasseri M, et al. Effects of pentoxifylline
and H-89 on epileptogenic activity of bucladesine
in  pentylenetetrazol-treated  mice. European
journal of pharmacology. 2011;670(2-3):464-70.

28. Sampaio LdFS, Maia JGS, de Parijos AM, de
Souza RZ, Barata LES. Linalool from rosewood (Aniba
rosacodora Ducke) oil inhibits adenylate cyclase in
the retina, contributing to understanding its biological
activity. Phytotherapy Research. 2012;26(1):73-7.

29. Skalicka-Wozniak K, Walasek M, Aljarba TM,
Stapleton P, Gibbons S, Xiao J, et al. The anticonvulsant
and anti-plasmid conjugation potential of Thymus
vulgaris chemistry: An in vivo murine and in vitro
study. Food and chemical toxicology. 2018;120:472-8.

30. Silva Brum L, Emanuelli T, Souza D,
Elisabetsky E. Effects of linalool on glutamate
release and uptake in mouse cortical synaptosomes.
Neurochemical Research. 2001;26:191-4.

31. Nuzzo D, Scordino M, Scurria A, Giardina
C, Giordano F, Meneguzzo F, et al. Protective,
antioxidant and antiproliferative activity of grapefruit
integropectin  on  SH-SYS5Y cells. International
Journal of Molecular Sciences. 2021;22(17):9368.

32. Hosseini A, Pourheidar E, Rajabian A, Asadpour
E, Hosseinzadeh H, Sadeghnia HR. Linalool
attenuated ischemic injury in PC12 cells through
inhibition of caspase-3 and caspase-9 during apoptosis.
Food Science & Nutrition. 2023;11(1):249-60.

33. Farhadi Maghadam B. Neuroprotective
Effect of Alpha-Pinene on Focal Cerebral
Ischemia in Rats. The Neuroscience Journal

of Shefaye Khatam. 2022;10(3):37-47.
34. Sabogal-Guaqueta AM, Hobbie F, Keerthi A, Oun
A, Kortholt A, Boddeke E, et al. Linalool attenuates
oxidative stress and mitochondrial dysfunction
mediated by glutamate and NMDA toxicity.

Biomedicine & Pharmacotherapy. 2019;118:109295.

35. Coelho V, Mazzardo-Martins L, Martins DF,
Santos ARS, da Silva Brum LF, Picada JN, et al.
Neurobehavioral and genotoxic evaluation of (—)-linalool
in mice. Journal of natural medicines. 2013;67:876-80.

36. Alinejad B, Ghorbani A, Sadeghnia HR. Effects of
combinations of curcumin, linalool, rutin, safranal, and
thymoquinone on glucose/serum deprivation-induced cell
death. Avicennajournal of phytomedicine.2013;3(4):321.

37. Li Y, Lv O, Zhou F, Li Q, Wu Z, Zheng Y.
Linalool inhibits LPS-induced inflammation
in BV2 microglia cells by activating Nrf2.
Neurochemical research. 2015;40:1520-5.

38. Hansson E, Werner T, Bjorklund U, Skidldebrand E.
Therapeuticinnovation: inflammatory-reactiveastrocytes
as targets of inflammation. IBRO reports. 2016;1:1-9.

39. Han HD, Cho Y-J, Cho SK, Byeon Y, Jeon HN,
Kim H-S, et al. Linalool-incorporated nanoparticles as a
novel anticancer agent for epithelial ovarian carcinoma.
Molecular cancer therapeutics. 2016;15(4):618-27.

40. Machado TQ, Da Fonseca AC, Duarte A, Robbs
BK, De Sousa DP. A narrative review of the antitumor
activity of monoterpenes from essential oils: An
update. BioMed Research International. 2022;2022.

41. Jana S, Patra K, Sarkar S, Jana J, Mukherjee G,
Bhattacharjee S, et al. Antitumorigenic potential of
linalool is accompanied by modulation of oxidative
stress: an in vivo study in sarcoma-180 solid tumor
model. Nutrition and cancer. 2014;66(5):835-48.

42. Karami Fath M, Karimfar N, Fazlollahpour Naghibi
A, Shafa S, Ghasemi Shiran M, Ataei M, et al. Revisiting
characteristics of oncogenic extrachromosomal DNA
as mobile enhancers on neuroblastoma and glioma
cancers. Cancer Cell International. 2022;22(1):200.

43. Heydarian S. Drug Nanocarriers as a

Potential Therapeutic ~ Strategy in Glioblastoma
Multiforme. The Neuroscience Journal
of Shefaye Khatam. 2023;11(3):110-26.

44.ChengY,DaiC, ZhangJ. SIRT3-SOD2-ROS pathway
is involved in linalool-induced glioma cell apoptotic
death. Acta Biochimica Polonica. 2017;64(2):343-50.

45. Nematgorgani S, Gholi Z, Jahromi SR, Togha M,
Karimzadeh F. The effect of vitamins b on improving
the symptoms of migraine: An overview. Neuroscience
Journal of Shefaye Khatam. 2020;8(2):119-29.

46.YuanR,ShiY,ZhangJ,HuQ, Wei X, LuoC,etal. Study
on the chemical constituents and anti-migraine activity of
supercritical CO2 extracts of Zanthoxylum schinifolium.
Frontiers in Pharmacology. 2021;12:744035.

47. Tashiro S, Yamaguchi R, Ishikawa S, Sakurai


http://dx.doi.org/10.61186/shefa.12.3.77
http://shefayekhatam.ir/article-1-2495-fa.html

VEY sl pgan olos osilgs 0)90

[ Downloaded from shefayekhatam.ir on 2026-02-08 ]

[ DOI: 10.61186/shefa.12.3.77 ]

“0 e d
M
T, Kajiya K, Kanmura Y, et al. Odour-induced

analgesia mediated by hypothalamic orexin neurons
in mice. Scientific reports. 2016;6(1):37129.

48. Lee BK, Jung AN, Jung Y-S. Linalool ameliorates
memory loss and behavioral impairment induced
by REM-sleep deprivation through the serotonergic
pathway. Biomolecules & Therapeutics.2018;26(4):368.

49. Dos Santos ERQ, Maia JGS, Fontes-Junior
EA, Maia CdSF. Linalool as a therapeutic and
medicinal tool in depression treatment: A review.
Current Neuropharmacology. 2022;20(6):1073.

50. Guzman-Gutiérrez S, Gomez-Cansino R, Garcia-
Zebadua J, Jiménez-Pérez N, Reyes-Chilpa R.
AntidepressantactivityofLitseaglaucescensessentialoil:
Identification of B-pineneandlinaloolasactive principles.
Journal of ethnopharmacology. 2012;143(2):673-9.

51. Caputo L, Reguilon MD, Minarro J, De Feo V,
Rodriguez-Arias M. Lavandula angustifolia essential
oil and linalool counteract social aversion induced
by social defeat. Molecules. 2018;23(10):2694.

52. Guzman-Gutiérrez SL, Bonilla-Jaime H, Gomez-
Cansino R, Reyes-Chilpa R. Linalool and PB-pinene
exert their antidepressant-like activity through the
monoaminergic pathway. Life sciences. 2015;128:24-9.

53. Chang H-T, Chang M-L, Chen Y-T, Chang
S-T, Hsu F-L, Wu C-C, et al. Evaluation of motor
coordination and antidepressant activities of
Cinnamomum osmophloeum ct. linalool leaf oil
in rodent model. Molecules. 2021;26(10):3037.

54.LuZ,Zhang T, Wang X, Wang J, Shen J, Xiao Z, ct al.
Zwitterionic polymer-based nanoparticles encapsulated
with linalool for regulating central nervous system. ACS
Biomaterials Science & Engineering. 2019;6(1):442-9.

55. Wang X, Lu Z, Shen J, Niu Y, Xiao Z, Chen L, et
al. Nano-fragrance with pH-sensitive release property
for improvement of central nervous system. Journal
of Biomedical Nanotechnology. 2020;16(2):193-200.

56. Deng L, Shi AM, Wang Q. Sedative—hypnotic and
anxiolytic effects and the mechanism ofaction ofaqueous
extracts of peanut stems and leaves in mice. Journal of the
Science of Food and Agriculture. 2018;98(13):4885-94.

57. Zu X, Zhang Z, Xiong G, Liao T, Qiao Y, Li Y,
et al. Sedative effects of Arachis hypogaea L. stem
and leaf extracts on sleep-deprived rats. Experimental
and  Therapeutic =~ Medicine.  2013;6(2):601-5.

58. Linck VdM, da Silva AL, Figueir6 M, Caramao
EB, Moreno PRH, Elisabetsky E. Effects of inhaled
Linalool in anxiety, social interaction and aggressive
behavior in mice. Phytomedicine. 2010;17(8-9):679-83.

59. Souto-Maior FN, de Carvalho FL, de Morais
LCSL, Netto SM, de Sousa DP, de Almeida RN.
Anxiolytic-like effects of inhaled linalool oxide in
experimental mouse anxiety models. Pharmacology

Biochemistry and Behavior. 2011;100(2):259-63.
60. Yoshida K, Yamamoto N, Fujiwara S, Kamei A,
Abe K, Nakamura A. Inhalation of a racemic mixture
(R, S)-linalool by rats experiencing restraint stress alters
neuropeptide and MHC class I gene expression in the

hypothalamus. Neuroscience Letters. 2017;653:314-9.

61. Cheng B-H, Sheen L-Y, Chang S-T. Evaluation
of anxiolytic potency of essential oil and S-(+)-
linalool from Cinnamomum osmophloeum ct.
linalool leaves in mice. Journal of traditional
and complementary medicine. 2015;5(1):27-34.

62. Igarashi T. Physical and psychologic effects
of aromatherapy inhalation on pregnant women: a
randomized controlled trial. The journal of alternative
and complementary medicine. 2013;19(10):805-10.

63. Kitajima M, Miura M, Nanashima N, Tomisawa
T, Takamagi S, Fujioka M, et al. Psychological and
Antibacterial Effects of Footbath Using the Lindera
umbellata Essential Oil. Molecules. 2021;26(17):5128.

64. Okuyama S, Sawasaki E, Yokogoshi H.
Conductor  compounds  of  phenylpentane in
Mycoleptodonoides aitchisonii mycelium enhance

the release of dopamine from rat brain striatum
slices. Nutritional neuroscience. 2004;7(2):107-11.

65. Ghadiri T, Modarres Mousavi M, Alipour F,
Mohammad Sadeghi S. Cellular and Molecular
Pathways of Learning and memory. The Neuroscience
Journal of Shefaye Khatam. 2014;2(2):81-8.

66. Hajali V, Sheibani V, Ghazvini H, Ghadiri T,
Valizadeh T, Saadati H, et al. Effect of castration on
the susceptibility of male rats to the sleep deprivation-
induced impairment of behavioral and synaptic plasticity.
Neurobiology of learning and memory. 2015;123:140-8.

67. Zhong Y, Zheng Q, Hu P, Huang X, Yang M, Ren
G, et al. Sedative and hypnotic effects of compound
Anshen essential oil inhalation for insomnia. BMC
complementary and alternative medicine. 2019;19:1-11.

68. Rouyar A, Party V, Presern J, Blejec A, Renou M.
A general odorant background affects the coding of
pheromone stimulus intermittency in specialist olfactory
receptor neurones. PLoS One. 2011;6(10):e26443.

69. Yunusoglu O. Rewarding effect of ethanol-
induced conditioned place preference in mice: Effect
of the monoterpenoid linalool. Alcohol. 2022;98:55-63.

70. Narusuye K, Kawai F, Matsuzaki K, Miyachi
E. Linalool suppresses voltage-gated currents in
sensory neurons and cerebellar Purkinje cells.
Journal of neural transmission. 2005;112:193-203.

I


http://dx.doi.org/10.61186/shefa.12.3.77
http://shefayekhatam.ir/article-1-2495-fa.html
http://www.tcpdf.org

