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ABSTRACT

Background & objectives: The deposition of amyloid beta (AB) peptide in the brain is one of
the most important features of Alzheimer's disease. In addition to memory loss, AP can lead
to depression behavior. Alpha-pinene is a type of monoterpene that has antioxidant, anti-
inflammatory, and neuroprotective effects. Here, by using an animal model for Alzheimer's
disease, we investigated the effect of alpha-pinene on neuronal cell death in the hippocampus
and depression induced by APj.4».

Methods: Male Wistar rats weighing 240-260 g were divided into four groups including
control, alpha-pinene, AP, and Ap-alpha-pinene. Rats were placed in stereotaxic surgery
apparatus and A;.4; was injected into the hippocampus (4 pg per side) and alpha-pinene was
treated intraperitoneally (50 mg/kg) for 14 consecutive days. At the end of the course, the
level of depression was assessed using the forced swimming test. The animals' hippocampus
was also examined microscopically after Nissl staining.

Results: Intra-hippocampal injection of A.4, increased the total immobility time in the
forced swimming test (p<0.01), decreased the number of pyramidal neurons in the CAl area
(»<0.001), and reduced the thickness of the neuronal layer in this region of the hippocampus.
Treatment with alpha-pinene largely prevented these changes.

Conclusion: 1t can be concluded that alpha-pinene decreased the beta-amyloid-induced
depressive behavior in rats and inhibited the neuronal loss, suggesting that this
neuroprotective compound may have a critical role in depression. Alpha-pinene is probably a
suitable therapeutic strategy for repressing Ap-induced neurodegeneration.

Keywords: Alpha-pinene; Depression; Hippocampus; Neuronal Death; Amyloid Beta


http://dx.doi.org/10.52547/jarums.20.4.456
https://jarums.arums.ac.ir/article-1-2015-en.html

[ Downloaded from jarums.arums.ac.ir on 2025-11-16 ]

[ DOI: 10.52547/jarums.20.4.456 |

EBY Ued 5 505 SIexails @bl Joxo w9095 S po po yinldT L3l

Joung 03l Wl 53 pandl 9 (539095 5 po 3 PRWT 3l ) 5
Sz 3135 »3 sy ) Lz duSglue T Suin
Yuig_u.sl ) A Loid ) (5340 * buwg ) Jsol doguiozo “uo)'; S3oxails pbUS Jaxo
Ol 0l 5 podanl ST 0lSisls cloms 3 33l 555092 jub 03,5 )

Ol wwl=s) (5ol .\|)'T ollisls (=) daly (wlivh ) 09,5 .Y
mrousta58@gmail.com : s il cy - VEYYES - £7Y :puSd - ANYO7 - FYYY 1als \J slune 0y 93 %

oS>

0 2 o9Ne Wy 3 olro T cmunl soal T S law 6Lamu,w)5[aw)l)u)sm.x§,lpT%9}w) DA 9 diuo)
9 Gludlas (Sl BT @l as el (35590 25— inlalT 3)ls JLss 4 jou ) 5 pwsl alasls
Joo Jl (5ibls 53 il 5 xolS 9uad )3 (539055 S po s il T )3l 8 (ol VS .31 uae S5 S wlbslxe
b ) 9 by 38 slueT douw 95 03l (5 real 31T

-l 35 olioT 5 Ly S ghioT yinlalT i piiS Joolid 09 55 Dl &3 25 VE- V7= )5 s by 3135 5 slaws) RIS oy
5 (E U )b )0) 3 32035 ol 50 033 )50 & GuS Bga il A b L uspleeT oo o (yinlalT
L 53 pudl mhaww 093 ¢xal bk )3 (0 ME/KE) 3 Ylass SBlao 9IS w0 & Sllgie jo) VE e 4 jus iwlalT
aslloo 3)90 Joww Soaol ) o s ollean owolS st wod 45 3 Sw) o )90 bl sl s I oslaswl
w2385 D3 (959 pSae

S i oLl Bli—b s VS S5 a5 vbe) gz Hinl 38l & Ly SslieT SelS s w9IS G2 5 LRAIBL
Y el Rl age 5 (0<:/+ - 1) als Al wels gua CAT anl )s b Jlawel yy slaw s ss slass (p<-/-1)
D55 68 sla wlhuss ol 59 0 3l 63b) 3a b inlalT .aub —welS sud Jjl dilaio ol ) (S99

9 33 50 LA L) S I)Lx._\_\.ﬁj}L_u_mT Lo 93 0auls Wl (S5 pawdl Hlis ) u.u.»LoJT 2ol aslllas mlis OJLbAG)dezua
Lo g5 0 Lall swae Julows s (sl awlio aia 35 yinlalT Ylaial )13 3l cpl )3 o S (539,95 Ol Sl il
el Uy 3 glieT

VE--/D/Y 1 pady VE- /Y 1l

e 9 IS Salie glgsl 39 50 Sl JU S
abul) AP V] el xS glosl Sl i ABran
D0 )3 0 JeuST pdplisls Sladsss des b SN 5
i 283 b 9 )1 (el s VS sz 5)
9813w o il Glulaw eael jso uJIWIuBT
LS 9,500 wdled o, b AP ogde a4 [Y] 3550

Ao Mo
e &5 sl 553153535) 55 Solew 5255 el JT
ERTS S g 50 D gmme yldiellw S b gol p ile
o $Luad s (AP) Lo aggliel Sy o) 9
Solon ol 4o Ml sladarls Jl gy es Sokw
LolS 5 Lty slaypu T wollas ,3l oy a8 AR ol


http://dx.doi.org/10.52547/jarums.20.4.456
https://jarums.arums.ac.ir/article-1-2015-en.html

[ Downloaded from jarums.arums.ac.ir on 2025-11-16 ]

[ DOI: 10.52547/jarums.20.4.456 |

Y49yl ‘Io)l.;‘% o )louds (Pl 099

Jud )l S g o sle olSiuls alxe EDA

ol 530ib G0 A inle )T sl L LS
A5 b oMl ST olSisls SMAl aiseS douw o3 aslloe
b 2wl IRIAU.ABHAR.REC.1399.009 s¥al
(¥ oyl alT (¥ (J s (V Jolods 09,5 € an o)
s il alT s bolieT (€ 5 (AB) leasoleeT
ERV

oS Bga il Gals b & 5 ¥ sleey )8 wlilgs
B33 905 3L ) xelS o 9IS s HAPI
IS S8laio 9903 §m 35 b g5 lilgun 1ol
olSiuws )3 9 0a b Lbew (£ - mE/kg) whaa
333uh 031y H1 8 S B gy il

wlaize by o) jte Gudbl bowss 322055 J=o
oaass AP:-3.84mm, L:+2.2mm, and V:2.5mm
03 Uil K pu buwgs AP 32055 5 [10] oa
(& Pg S b y2) 8,5 plxil Yo oyl

APraz PN GG il oabia S JyiS 05,5
AP slr G805 pza Oled b b (ol 3L wlaws)
5 (Y ul) 3505 8L eolS sud IS )90
G & 9V slaos 5 .8 )5 s (5 )58 oy s
L (0 mkg) pinlal Slsie o) V& wae any
w8bys (-/d ml P a) Slao YIS w)sod
0 90 K E 05,5 o> LinlalT §a) s [VE] 353905
b g9 b APz G20 3 )l

b g3 lilgin 53 uwdl 035 VE 053 cpl Obb s
S8 L 99T oyl b ) 2 )bl Sl s
Y- b8 5 p o6l £ glas)l a aslgiwl S
) ol sla s iesilo ¥ gla)l b as jio il
090 b ;S Plzsl 355 (315 sl ax )3 VO sles
93 9 b Loy ST Jals )y o) auds Job aids 7
Lol pis L plg—s 93 )5 1aw 3ol & planl asds
Sl =l (598 TR 9 oub o3ls laial 39x 90
I8 ) » 3ge Sbb amds Hla Vs Yl YUS)
=) O3—boS a5 ole) pilsl &5 Gosb 4 @b )T
e ) G a5 Lol geeze 9 (a8l s
odsl LS o ol o) 03 93=0 ¢yl o (asl

A ol Vs 5 ol uas Ll Ginlaw Slwdise)
9095 03 kS T o Sgds 50 pZie (59095 S po
23 w0l gud V> (poay j%e b like (algs V>
i o Sl Qi ol s GRALS & e Wb
9 oac ol ol wST G piwl [ED] 3sb 50
L] sols Jlss an ) S5 puudl Jls) i) es Hhals
5 AP 5L ro oSl s (53 5 aboul) aS o b
SIS Seas ) ) ST pudl s sla)lis) Ginlaw
e wah L AP Dgw) i e bls)l 5 [V]
JA] el 0wy bl 4 5w glusl )d T3 sl
0Pl w3 —bls Jds a s s _Bgis x5 0)9 )l
u.u.»l_oJT [a] sl )18 A ngs S)go S el 3T
PL L) (CroHie) slails 95 T (2055590 (95
(2,6,6-trimethylbicyclo[3.1.1]Thept-2-ene ole
23035 an Gy e ALS ) Slslyd 4 a5l
w8l Slecsad 5 solei) pabis Silals 5 zLS
olis I VIvo g in Vitro wlellos [\ -] 35 s
] ilaunsT 55T ole s inlalT a5 el o3ls
S5 S e bdlxe 9 SisisaTas [\ P] Sl
b s il oyl p2 09Me )1 [\WAE] uac
L 5 ablds p3l josio 03 Loy i )59 95 > 2
SISy ML Gse S SilawwS i T (Pl 3 945
3B o HALS js b el Jao slaw) s
O-See &5 ST 3939 & aws 38 eyl ol [VVAY]
bwgi oab Lall 559085 S o sl b yinlal T ol
i) OT Jl bl 5 )Lid ) WAl 3slgss s AP
ols asllos (bl pl 3 .283 GRal L (5 sl
23 59055 S po pr gLl 3l w0 S by
APi42 Jows g5 03ublall 53 puwdl 5 ) 5 xolS gusd
b plil b g 135 65 slaa) v

LIS Y
03 L) aub oslaiwl [o)f YE--Y7: 0o a slss

SNAl Jgol 5 s 5 olitule 3T 3 plasliswl ol puib


http://dx.doi.org/10.52547/jarums.20.4.456
https://jarums.arums.ac.ir/article-1-2015-en.html

[ Downloaded from jarums.arums.ac.ir on 2025-11-16 ]

[ DOI: 10.52547/jarums.20.4.456 |

E04 UKo 5 (50 b (Sle=aila [obl.f.\.m

339095 S po o il il

S s P59 510 o 55 () e publ
b JleT LS o Jl w6 pielae Y/Y Sl 6 58 b 0
L Lagb oo b aslsl 9T Jl uo sdedio Y B o
B3 o 155 =T adgrs Jjm xS Jl oslaiwl
G55 sSus xSae b ss Gupw 5 (Jaws S jrel55))
03 539095 Lbledd VY] 2uis )5 )18 aslllae 3)9e
el ) 3 0d) @b )F [ol;_ul wolf guy calie (algs
adslseo Jl oslaiwl L (539095 5 o w0 9 (XE- -

e 4 B a2 Eoeme il 8l 5 S8 a2 wle)

V7] sl Olsss 3 3 pusl mhaws il s
Bl Lo wllgm ws)lid) o s—e )T Sl u—y
e 4 LT o 5 0 Ghgi (25 Sl
6I)__.a)bﬁo)_(o,g..\_&l.\é_v§,__.fb_m,s
Ol omg b Jaitio duo s 03 o p8 & S8 asllos
Sla)s )3 Laasses ullo 8 Vs s 4iad
23 9 28,8 )d Jshl) s a5 JSI 3 gm0
SaS L) oolS s 4l (5 ke 9 5Sa0 7 Sl 2

(U35 055 03 o ss dlasws (4filee — 09,5 10 U Ly es slass afiles) x Yo s

JS 09,8 )3 wses dlasd alse

S oS g 3 inlalT 05,5 () JSib) (r<-/+0) xib
L olsise o olas 9 goT (pl & bogapo sla) 9 1o
blas J S 05,8

Sl YLt olf 91t SOGD 32 255w )0 ) 2
b CAl aals oo 3909 ':HABMZ B33 A
23 Ul slapsrss slass 5 wbls Jlssa,
o= o=l VS IS e gb A J)uS b aulie
9055 Vlaid a0 s wawilgs yimlalT .8l hals
Jo—b a3 AP ca S e 8Ly slaw) us )
() Jsa—) <-/++1) 2> Lol 5 ©ols —iso
GBS 1 S Wb 0 (525503 550 540 2 iad
G S GRS 08 )l 9 (F9055 Ay welss
onlall 535 AP og ¥ slaw) s CAl Jl sble
Dgei wzilos 03 )5S uw T Jl gl aa s
Jsb 4 05,5 o il ulss S CAL 4l Jl 5 a5
wsawl 0adb o3ls Hiwles Y JSb )d aig0s

= 9055 S pa 20>

s pLxil SPSS-18 il oslail Ly s obeT wilsllioe
oSlie 31a3li] slbs £ pSlie =90 & b
05037 Jl osliswl b wsledlol Julos 5 ay 525 s ashl
Tukey LSD post hoc yizes 5 ' 3bSs 19 5T
2 @l GolsHne mhouws ylgic & p<-/-0 5 plxil

b 4z T ks

laaisl
2035 &5 3l ol s bl slisd s I Juols glis
S S paudl A JS) S5 2 A AP1gn relS smd 090
095 03 I a2 ool vle) b ymie La) S
5 (P<+/0) 39 )5S J)—iiS Lo aulio )3 AP
S92 JpS 05,5 Jl jidar ju8 S5 )2z wle) g gezo
o5l Gl s s gl AT 8 e (p<- /1))
E9ozo Jdine A 5 (P<-/-0) K a5 vle)
AP 142 02uiS =il slaw) Vs S8 a5 slaule)

" One Way ANOVA


http://dx.doi.org/10.52547/jarums.20.4.456
https://jarums.arums.ac.ir/article-1-2015-en.html

[ Downloaded from jarums.arums.ac.ir on 2025-11-16 ]

[ DOI: 10.52547/jarums.20.4.456 |

WA Yo el opladds (el 099 Jed)l S 3y e sle olSiuls alxe €57 -

i 45
40 #
o 1 i
X 30
lj *
4, 25
\,
y 20
3 15
10
5
0
A S “ A
5? P -3 R 6
? o s
f'
o 180
* %
160
i,' #
5 140
L |
3 120 T
Y
4 100
\s
)
5 80
3-
60
B
40
bé o Y o
3 < ,\,\'f’-j'
N

9 (As) i )2 1 Il Yo (Bl .3ud (w0 3 SILa] Sl s Jouwgs AF Ly udglaoT Sy Jouwgs 03uds Ll (5 jasdl 59 ¢yingld T 5311 Jsods
ablS )3 09,5 2 )3 Ghge puw 1+ 9 il 03ub Al Hlme Bl pilE (pSilie s yga0 Ay FZalis L udbs Ao (A8L) S 3 5 Ulo) Egoze (o
Gy SudgheoT 095 L dumngliio )37 p<e/od 9 UpiiS b dumliio 53 p<e/e\ 9" p<e/od

=m0 s yiige elSgud CAL anls )3 by SuielueT I (bl (539095 5 o 3903 33 pisgladT J31.1 Jgaa

CAL)s 555,95 S po 209> 095
Jpis
V/¥F £ /Y Ol
ve/ANEY/VA T PRVONA |
g/5Y £ - jay Ol b sl

.Mb)bﬁo};)&,)éuﬁywb3M|o_bi:d5|)|)h.u~_§|):6|iu,&ilwa)yo¢g@bd
Uy 3 pleoT 09,5 b awliio )3 ™ p</o o\ 5 U8 b awliio p3 " p</e )


http://dx.doi.org/10.52547/jarums.20.4.456
https://jarums.arums.ac.ir/article-1-2015-en.html

[ Downloaded from jarums.arums.ac.ir on 2025-11-16 ]

[ DOI: 10.52547/jarums.20.4.456 ]

E7) Ve 5 503 Glexasla Iprl.Y.\.Azn

39058 S o el 3l

b B A

N R
P WT - gl

. 1 hi ]
Phisas

g i

Jl9 el Hidls APig 03553l SLdus) »3 aolFoud CAL anl )3 Jldelu SLd 9929 AV o i ya il H31.Y Jsis
el 0 3ub oduire IS b AT Sgub 50 o 3dline i) oyl )3 CAT 43 blio Sl (A3 )3 (59095 VIS 9 Jlduolrm BBYY 9 AV Siuns ad
xEn oS ) 3a) ol 03905 czilas colSgaud Hl ks o3l )3 APz Sl L o )35 9 02 1 yiaalalT

o) =il & ju [YY] Ustiaw 5 [VY] 3ged (Y]
A 33,8 eMcl [YE] ublSon "S55 caul
as oinlalT s Roman chamomile  yuslul &l
L)l il 9T )3 39290 03 ot oS )5
L s ol LT ol el ey )s b 53 smslads
Sl 5 L) sine wlled s cypinlalT =l 3 &
AR a3l s olS sud )3 e sallo )b 4 atuly
a_nb )3 55-HT s S 939 ) 03— )5 ylw
e 5 30350 GiaLS S Laghse jie JIaSieT
Ol Sl sl ppsss ol 5 I s 05 sl b ERK®
ol plis [V -] a8 o il AP I Gl 55 pandl
ERK = dled 5 ol 5 (5539 a0 mhouws (5 05 0 )l
a5 55 inlall s Solwel sloaw) 5005
03 5 3 (5o 98 1) S )5 ol U352 ST S puwdlas
L3 S D3 w2 g0 b s slaig i
23 ae Dl 5 98l (o piuwl a5 (pl &0 4 o5
29— 03 Gwbwl G «olS o1t )3 o g0z Ske

3 Kong
* 5-Hydroxytryptamine receptor 1A
> Extracellular Signal-regulated Kinase

Gy

olS s U §20 55 JLBs A (3ais (pal S
Aob osabibe ) )3 53 sl slaplis ) AP
313 Qlits Sblsas opl olS 91 (2559 )0 w00 2
0bals CAT a4l )s Jlasehw slawssss slass as
Ola—8 DLas ales (A2 0 Fooss A 5 550 ausdly
L mli o=l 390 0o welis Ghals 5 S99
5" 5LiashS (W) plSed 5 b syl IS
G205 L as (V1) oblsed 5" Sils 5 (19) pblson
I Gllagy 5 G390 S e Sl a5 AP
ol guod A5auh L) VS S5 sl pubss s)ls)
9055 wlaid 5 T3 sl . inlalT 3l aslsl )s
VE 35 L peal 1T Yoo slawm) ol sud s
235 W) 2 S ige ol 050

A s s s olaal sl s I Jools gl
aS lacs) )3 b S5 sl aub sla)ls) il T
ol als (hals 30,5 L3 AP G35 s
Il aton Jl 5505 Lo pgsse 55 pumdlass

! Gradinariu
? Chang


http://dx.doi.org/10.52547/jarums.20.4.456
https://jarums.arums.ac.ir/article-1-2015-en.html

[ Downloaded from jarums.arums.ac.ir on 2025-11-16 ]

[ DOI: 10.52547/jarums.20.4.456 |

Y49yl ‘Io)l.;‘% o )louds (Pl 099

Judl S g e sle olSiuls alxe EFY

SUlen ol aolf suts CAT acalb )s ) (S99
Job )3 1) il 8wl puss CAL anbs .ol Gials
P OOl &5 o5k & a0 Jemie S5 sl
0P Lb S Ulg—ie & polS s Jl Al oyl
wbidlre lnbis [Y7] 35bs0 o pmmo 55 pundl
=8 din Jl 63) aa s aibie ol slawsoss Il

SIS 50 S8 sl (53

=

el a8 385 50 lis sl aslloe Jl Juols mbs
1) 3 oluoTliy Syt Jl (bl SFS pausl and (sla s )
S99 S o Jl msilon 5 323 50 LA L) S
Nyl 5020 03 Soue L olS g CAT aals Hs
SIS 9 g3 o mhouws yuss SIS Jleinl .o )ls
ol iwlalT T o wslaws il )s ERK-MAPK
Gbasibsn 5 SIsUse wlsllae plxl 9 bl anbls
Qi) oo )i 4 manl @)Y and )8yl w95 Sl
Ol 9 6 oSy Slpm rwlin iy 55 inlalT

Subl 9 gawl )55 9) 95

19033 9 pSks
sl o 55 5,8 Al Jl i I sl allie
Al Sedwl ST olisls (b g 3o wislee o guao
Olwlids )l Jl abw g (339wl 08 7l )Siml pls)
oMl ST olfinsls (sJglgn wlinixs 35 po o pizxo

Do 50 (Sl I3 yl=xi)

e calisee (algs > wulld (ol [7] 3o T sl
J5 Ol b ol sty 5 WSS 55 ) alea I
il ol T 53 umslaus L3l js e sl %
293515 o s & 1) oiwlalT lallaus 31 [VYA €]
Sl ga—bdlss 9 (NF-kB) B LS (slaiwa
e (MAPK) oS g L oaubdled JUaS (ya555
eyl s 1 gligebol (sl [VP] alosls
Ol sl 23 yiglalT 53 paudlass il )3 Syl
095 wlilgan 3s0 )3 LadsUgo (ol callsd 5
SoueS Jus 4 aF Soub ) p opiwlalT —loaus sluoT
supe pols aslllon (prdizxe sl Slasizs 435

KW
)Idwl;@bs)ldf,g;b._w;ﬂu»)b»lpupocgwl
3905 S o &y ik e S Wy uslueT ogus)
»—Tie ol s )3 pgaty b like Al s
5 adasls o s i 5 Lis) wYMLALAS 85 gib 50
Lo ol bl [OXD] s)ls Jlwss as b 5 0wl
I olgsiso 63L) 3 b (59095 S e Jl 585 9l
exsilon jus oo sleT 1 bl (5 sy YNl 35 0
olS s ) inl AT S e Ta b )55 8
il T ol osgms) bl & SeSunl Jdo slaw)
9 —olS gt )3 L Bel S5959:Tas )oisLs gl
25818 ol 5 Sl o) H—l WSS)5—5
23 [V€] scas o Lhals ) Bax sk 00T jium
G259 )840 s p )l Jools malis ju sl (Guis
G205 5 48 (plow) )3 ool sud slagh »
Olaid inlalT as sls Hlis 235393 ax8 )5 LS AP

References

1- Long JM, Holtzman DM. Alzheimer disease: an update on pathobiology and treatment strategies.

Cell. 2019 Oct;179(2):312-39.

2- Serrano-Pozo A, Frosch MP, Masliah E, Hyman BT. Neuropathological alterations in Alzheimer
disease. Cold Spring Harb perspect Med. 2011 Sep;1(1):a006189.

3- Cheignon C, Tomas M, Bonnefont-Rousselot D, Faller P, Hureau C, Collin F. Oxidative stress and
the amyloid beta peptide in Alzheimer’s disease. Redox Biol. 2018 Apr;14:450-64.

4- Halliday G. Pathology and hippocampal atrophy in Alzheimer's disease. Lancet Neurol. 2017

Nov;16(11):862-4.


http://dx.doi.org/10.52547/jarums.20.4.456
https://jarums.arums.ac.ir/article-1-2015-en.html

[ Downloaded from jarums.arums.ac.ir on 2025-11-16 ]

[ DOI: 10.52547/jarums.20.4.456 |

E7Y Oed 5 505 SIexails bl Joxe w9095 S po po yinldT L3l

5- Calvo-Flores Guzman B, Elizabeth Chaffey T, Hansika Palpagama T, Waters S, Boix J, Tate WP, et
al. The interplay between beta-amyloid 1-42 (AB1-42)-induced hippocampal inflammatory response,
p-tau, vascular pathology, and their synergistic contributions to neuronal death and behavioral deficits.
Front Mol Neurosci. 2020 Nov;13:196.

6- Bakunina N, Pariante CM, Zunszain PA. Immune mechanisms linked to depression via oxidative
stress and neuroprogression. Immunology. 2015 Mar;144(3):365-73.

7- Ledo J, Azevedo E, Clarke J, Ribeiro F, Figueiredo C, Foguel D, et al. Amyloid- oligomers link
depressive-like behavior and cognitive deficits in mice. Molecul psychiatr. 2013 Oct;18(10):1053-4.
8- Smith GS, Kuwabara H, Nandi A, Gould NF, Nassery N, Savonenko A, et al. Molecular imaging of
beta-amyloid deposition in late-life depression. Neurobiol Aging. 2021 May;101:85-93.

9- Yoo KY, Park SY. Terpenoids as potential anti-Alzheimer’s disease therapeutics. Molecules. 2012
Mar;17(3):3524-38.

10- Aydin E, Tiirkez H, Geyikoglu F. Antioxidative, anticancer and genotoxic properties of a-pinene
on N2a neuroblastoma cells. Biologia. 2013 Oct;68(5):1004-9.

11- Shahriari M, Zibace A, Sahebzadeh N, Shamakhi L. Effects of a-pinene, trans-anethole, and
thymol as the essential oil constituents on antioxidant system and acetylcholine esterase of Ephestia
kuehniella Zeller (Lepidoptera: Pyralidae). Pestic Biochem Physiol. 2018 Sep;150:40-7.

12- Kim DS, Lee HJ, Jeon YD, Han YH, Kee JY, Kim H-J, et al. Alpha-pinene exhibits anti-
inflammatory activity through the suppression of MAPKs and the NF-kB pathway in mouse peritoneal
macrophages. Am J Chin Med. 2015 Jun;43(04):731-42.

13- Khoshnazar M, Bigdeli MR, Parvardeh S, Pouriran R. Attenuating effect of o-pinene on
neurobehavioural deficit, oxidative damage and inflammatory response following focal ischaemic
stroke in rat. J] Pharm Pharmacol. 2019 Nov;71(11):1725-33.

14- Khoshnazar M, Parvardeh S, Bigdeli MR. Alpha-pinene exerts neuroprotective effects via anti-
inflammatory and anti-apoptotic mechanisms in a rat model of focal cerebral ischemia-reperfusion. J
Stroke Cerebrovasc. Dis. 2020 Aug;29(8):104977.

15- Paxinos G, Watson C. The rat brain in stereotaxic coordinates: hard cover edition. Access Online
via Elsevier; 2006: 56-65.

16- Raman S, Asle-Rousta M, Rahnema M. Protective effect of fennel, and its major component trans-
anethole against social isolation induced behavioral deficits in rats. Physiol Int. 2020 Apr:107(1):30-
39.

17- Bigdeli Y, Asle-Rousta M, Rahnema M. Effects of limonene on chronic restraint stress-induced
memory impairment and anxiety in male rats. Neurophysiol. 2019 Mar;51(2):107-13.

18- Asle-Rousta M, Oryan S, Ahmadiani A, Rahnema M. Activation of sphingosine 1-phosphate
receptor-1 by SEW2871 improves cognitive function in Alzheimer's disease model rats. EXCLI J.
2013;12:449.

19- Gradinariu V, Cioanca O, Hritcu L, Trifan A, Gille E, Hancianu M. Comparative efficacy of
Ocimum sanctum L. and Ocimum basilicum L. essential oils against amyloid beta (1—42)-induced
anxiety and depression in laboratory rats. Phytochem Rev. 2015 Aug;14(4):567-75.

20- Chang KW, Zong HF, Wang M, Rizvi MY, Neha SI, Yang WN, et al. PNU282987 alleviates AB-
induced anxiety and depressive-like behaviors through upregulation of a7nAChR by ERK-serotonin
receptors pathway. Neurosci lett. 2020 Jul;731:135118.

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

22- Piccinelli AC, Santos JA, Konkiewitz EC, Oesterreich SA, Formagio ASN, Croda J, et al.
Antihyperalgesic and antidepressive actions of (R)-(+)-limonene, a-phellandrene, and essential oil
from Schinus terebinthifolius fruits in a neuropathic pain model. Nutr Neurosci. 2015 Jul;18(5):217-
24,

23- Dougnon G, Ito M. Inhalation administration of the bicyclic ethers 1, 8-and 1, 4-cineole prevent
anxiety and depressive-like behaviours in mice. Molecules. 2020 Jan;25(8):1884.


http://dx.doi.org/10.52547/jarums.20.4.456
https://jarums.arums.ac.ir/article-1-2015-en.html

[ Downloaded from jarums.arums.ac.ir on 2025-11-16 ]

[ DOI: 10.52547/jarums.20.4.456 |

Y44 L-)L'i.w.o)"lo)l.;‘% o lesbs i ©) 95 Jeal UL»).:ID}LQ oluls ad=o £7E

24- Kong Y, Wang T, Wang R, Ma Y, Song S, Liu J, et al. Inhalation of Roman chamomile essential
oil attenuates depressive-like behaviors in Wistar Kyoto rats. Sci. China Life Sci. 2017 Jun;60(6):647-
55.

25- Cruz-Sanchez F, Girones X, Ortega A, Alameda F, Lafuente J. Oxidative stress in Alzheimer's
disease hippocampus: a topographical study. J Neurol Sci. 2010 Dec;299(1-2):163-7.

26- Roddy DW, Farrell C, Doolin K, Roman E, Tozzi L, Frodl T, et al. The hippocampus in
depression: more than the sum of its parts? Advanced hippocampal substructure segmentation in
depression. Biol Psychiatr. 2019 Mar;85(6):487-97.


http://dx.doi.org/10.52547/jarums.20.4.456
https://jarums.arums.ac.ir/article-1-2015-en.html
http://www.tcpdf.org

