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ABSTRACT

Background and Aims: The opioid system plays a key role in opioid tolerance and dependence.
Furthermore, studies have shown that the opioid system plays a role in the analgesic effects of Ferula
gummosa extract. Therefore, the present study aimed to investigate the effect of Ferula gummosa essential
oil (FGEO) on morphine tolerance and dependence in mice.

Materials and Methods: In this experimental study, 60 albino mice were divided into 10 groups of 6 as
follows: carrier (10 ml/kg), diazepam (5 mg/kg), and FGEO (40, 20, and 10 mg/kg). To induce morphine
tolerance or dependence, it was administrated 3 times for 3 days. In the tolerance phase, drugs were injected
intraperitoneally for 30 minutes before morphine administration. In the dependence phase, the drugs were
used only on the 4" day (test day). The withdrawal signs were recorded for 30-min. The data were analyzed
in SPSS software (version 20) through ANOVA and Kruskal-Wallis statistical tests, followed by Tukey's and
Ben Feroni's post hoc tests..

Results: In total, 20 and 40 mg/kg doses of FGEO in the tolerance phase and only the high dose of the
essential oil (40 mg/kg) decreased the number of jumps in the dependence phase. Other behaviors (e.g.,
diarrhea, stomach cramps, standing on two feet, climbing, wet dog shakes, self-treatment, and teeth
chattering) decreased by FGEO in both phases.

Conclusion: FGEO decreased morphine tolerance and dependence and possibly was useful for the treatment
of opioid dependence after complimentary trials.

Keywords: Essential oil, Ferula gummosa, Jumping, Morphine dependence, Tolerance

Citation: Farokhmehr G, Najafi Gh, Abbasi-Maleki S. [Evaluation of the effect of Ferula gummosa essential
oil on morphine tolerance and dependence in male mice]. J Birjand Univ Med Sci. 2022; 29(4): 320-329. In
press. [Persian]

DOl https://www.doi.org/10.34785/bums024.2022.023

Received: April 25, 2022 Accepted: February 7, 2023

! Department of Pathobiology, Faculty of Veterinary Medicine, Urmia Branch, Islamic Azad University, Urmia, Iran
2 pharmaceutical Sciences Research Center, Health Institute, Kermanshah University of Medical Sciences, Kermanshah, Iran
% Department of Pharmacology and Toxicology, School of Pharmacy, Kermanshah University of Medical Science, Kermanshah, Iran

*Corresponding author: Department of Pathobiology, Faculty of Veterinary Medicine, Urmia Branch, Islamic Azad University,
Urmia, Iran
Tel: +984431803-157 Fax: +98443-32722702 E-mail: Gh.Najafi@iau.ac.ir

320


mailto:Gh.Najafi@iau.ac.ir
http://dx.doi.org/10.34785/bums024.2022.023

[ DOI: 10.34785/bums024.2022.023

Y)Y

B3 Jeol dlin
P 539w g0 39 (d 3o &) (g g Jori 39 A 51 uile! it (w5
T e (ot s FI i 538 e g p e

o>

s 45 Wlodls (LS ¢ g | WS (oo sl Waadgngl 4 (Stuly 5 Jood 3 IS LB (sgml whesw 15D 9 e
@ (Stly 9 Jood 2ol il Sl 0yl adllas Ban cplply 91 GAE )b olas (6,3 85 J1 ) (sa8gn)
A8l oo §)gw P9 > ey

(VemIKG) ol 350 ppusds o5 34 (2B F 098 Ve & gill ge g o 028 adlllae (5> 3Gl 4Ny,
5y ¥ e a9 ol 59 03 )b A B b e 2 Jo g (Sl (Vo5 Yo O+ MOIKG) aorpyle il 5 (0 MYTKG)pljls
(Sly dl> g0 53 03905 <Ly (Slao S KB 4 1) Lag)ls b re 3y F JB sl o B ge oo dlye 5 0 Wl
SPSS l5sle 5 b laoals ad ¢l adds Yo (b )3 Cngyme pydins podle 0D )5 (Cnd) plos o) 50 Ladd lag)ls 35
85 )15 50T 5,90 o 4 (G930 5 S el S g Gy g S g ANOVA (o)Ll clagol 5 20

iy e alS s uill (FeMOIKG) (YU 550 b 5 Joos dls yo 55 doe)ly (uill Fo 5 Yo MO/KG (slajes saidly
5 Sl 395 et S (YL (bl b gy mnd (Jlwl Joli) ajld) plo bad (Sialy dspe
il alS Al pe 93 y2 )3 5 (g Bl

oy e a5 b palejl sy 155 n Yozl 5 005 (dye &1 (Stly 5 Jood (Y s 20y uilal 25 S e
Bl e Sl 4 (Sily

Joo5 oy pe (Sianly sy a3l e puill (g alS” sWdejly
FPAPE . (F) PR F L) iy Sy pole Sl ole dlone

LR VAR VAV ER-FY5V) [ VAR R RT FEY

Ol gl e oMol D31 olEtls caragyl dnly o S suald 01Kl o g5lam gl 0,5 '
. c P v
Oyl bl S coliile S (S5 pole oKl oMo dunwgo ¢ 29, Slisiss iS50

N P R - s a ev
ol oLzl wolitile S Sy pole oKl gy 0aStily e pulis oo 5 (55lsS Lo 09,5

el ol com Dl fjT oSS g 15Ty e S5 s 015513 « 555I5asil 03,5 1) ghamme BNan g5
Oyl —dsegyl =039 3 03l ¥ jxaghS — ool 511 olStils —auog )l dnlg = 55 gmg5l 09,5 1 ol
Gh.Najafi@iau.ac.ir : Sogpsll oy ~FRF-FEYYSEAY 1l PAY-TEYVSFAR il


http://dx.doi.org/10.34785/bums024.2022.023

[ DOI: 10.34785/bums024.2022.023

OLlSen 9 s 03 M5

O re 4 (Samnly 9 Joi )b puibsl 31

Gl hile 5 ol 3 olS o) igyse Wl Jsb
S (2lg g S (9B s Shbl elileS (ol
d985) bl & plgs (0 olS cul SUS 5 o Fere Sl gy (o0
0Ll (duopd ¥F 2945) dewo g (Mo pd £V 2905 () oo pdV
wliiS giess (5 10) p3l 15 (s Shis Sl Sldllae ge
BAS gl wdno (SOMIS gl oS o epgl bl (iplo 3Bl 4
Jasis (V) Slosges ()15 1) domsl w35 0didd 35m0 5 )
wx)b lagpis]h o)las & e3g0 )1 e Sladlae Ll
dgdior Oye & sl (Slagdse ) Gy S Rl
poii e plo 59y 2 o) 8B 29w 3l g 2l bl S
yolb adlas Ban gycpljl il 4B)S5 g (pdye Cueg e
Ghge 2 by & (Sily g Jood p aml bl ooy

Sl o b (gygm

G (95

) sl 5 og Gige o Foil o e il
Yo JIYO s odgde b (5! cdgos | olKetils 15 ol 51 o
YW £V glod jo g alilis (gl juaB > Sllges b edlaiwl p )5
S mlidy) el atelo VY 0ye 5SS Ol ax )
cl IS a) o)bs e g ol Gae ol as eSS
2 S () aetie lal 3 ail <858 1 oad s )b
plos b odlital )by o g o 1 g 48,5 )8 ] s
WA celo odgame jd g olidg)y 0y90 b olisk]
o8l ilae (B Jgol plad il ooy 3 03,5 g0
AT ousils slaagly 5 (pRljl Sl 5 ()l 5 cylos
(IR.JIAU.URMIA.REC.1401.005) 445l soly oMol
)8 Cole)

OSIU Jgeol (o) oled) Sllgus odye ) aslllas ol 5o
(o) i) plils Jswel ol o)ls ag) iS5 0m
b 8 5 5l ealel S5 a4 do )b bl e 5 a3l

> 9 o)l plod gy cpl 3 35 as (olnl (L) 9l

.

o0

IS (ssl) e b odsnl dlse Gyas M3
L)’l (\) ..\wl.»up u'.p ).u)]).u) )2 (P9 w‘.&.ge odos aro
g 3 W5l (36 a9 S50 5 E5d 0390l & el Jo
3 AU y09Sye (Gike 4 () F) adbe IRl Sl > Sl
Cawl 045 Ju..\.u L;o..\u‘ el 4 d.\j%l .)‘9.0 BCH )‘ uAM} ;9)..9.0
()

oSl S olysa e e lagls
ol g Jos 3l ax glanyy > edlaisl (gl 2)0u8 (slag)l
Ol 51 )l ol eie oS nl 229 b gdie Cguina
0l dbow) B paosgw Jlainl by dlge @de SV ol (8 pnn aeis jo
Sty Dgba Glgy Slael by (Sopd (Sly ol
o (Neuroadaptive) gulls,s s olpss sbol b (S5
ol (0 F) cosl basye Joho a3 o2 5 JoSUge gaw )
o (withdrawal Sign) < pae glad WSMe 59 cael @l s
Jolos @ S oo b g g D90 9> Bpas glad
u.JLo) 0,92 ;9)].) )9.) AW d)Aa.A 69)‘.) &9) d.Lo> )] Ls.ﬁ.L}u
le.b:.)‘.\a.wl l) 5)") d)m L)‘J9‘ Oy c)Le.».i Oy ‘5)].3 d)..an
(Y A) oyl (S (S5

Ao jl Gilizes clagiuge 45 Sy ol kS Sl
53 B9y 53 0y 9 S5yl LS 05500 595 S5 panligd s
I pel Jb 5o (A) s L33 (i ye Cuogye prdie e
ol 9 JAS e ggdlie pgmen (e (abend slag)l>
‘walb ..)94..:@ odlazwl lm')“jﬁt‘."?‘ @ Slixo .)])EI [V'.’.M; )l u.’>);
S92 o 395 (5 9 0395 Sl e | (6ibem )3 B9
05950l olslinlyy (V1) D9800 sl ) (Sl WE)les 5
(V) 28lise (loygdS (yiman 9 b ) Sl slace gyl

»ls (Ferula gummosa =FG) e #b b )b
Sy o Y U o] glis)) a8 5)5 9 Lb Ldle (i Coun

Sre Sy slodbgd Oygo 4 g 039 S5y0)5 0l (pl oSS

¥yY


http://dx.doi.org/10.34785/bums024.2022.023

[ DOI: 10.34785/bums024.2022.023

1« ) Olisj o o )lois V"9 59>

»)uu&hﬁf,lnbliwb"ols‘dm

OF ) 2 L Cledlles 4 axsye

a0 & Lo bagige lag)h b uilel 35
o5 S Cumg e pydis e b Jite (sladid
Joli) S 5 (505) SRibslas b clae i S (3508
Ol bl bgs 59y BVl csiloidgd g )l
o) (s 42> S @ (> g Jlwl (b S a2y
Cado 50 ¢ pS b b Codle dg3 5 iCuie S (oM 3959 pie
b b codle 293y 1Cute dw g lawgie b b Cwdle 2924
(00) B35 &8 ol ppkd (mygd b g Al T (b ) (3L
laog)S 4y (45T o 45 (998 bawgi e plod (o il 52
LA Cud el

Cygody Sytel)l (sloodly by oS (slaodly dslllas oyl jo
sosly 3 (Mean +SEM) . Sle 5)lsliol slast 1 Sle
a5 0d olo (AYO-/VD) (Sl e dtelitaile &yaody a5
Jey @ig @ gl o5 closly Jdoga s car iy
KoImogorov—) g yuew! —3g,550dsS 905l 50 laodls
5 (ANOVA) 48,1y ywiblg 5JUT (9050 51 (SMirnov test
cbodly Ul cas g (TUKEY) So uin cod ol Jbis &
g 5 o (Kruskal-Wallis) udly JSuwg,S oge5l 51 oS
S9P  d nds ggefl L bine Ol ag
odlazwl P<+/+0 (g 5 sxe plaw ,> (Bonferroni’s method)
5 (Ve @) SPSS JJ58le )3 5l i a pols ()3 3,5
byloges mawyi g Jelodigiod Caa (A a5es) man 23S
A o3l

asl
Foog Ve 9o L 29de odd ¥ jbgad )3 a5 jeblen
2 oo ) Ll caw oyl il pS6lST 05 e
Jols b S 098 b alie 3 nbye 4 diuly slasbge
2 0 pbibs (P<e/eey g P</ed ply sy ) de o0

Laly (S sge ) o Sl (Il G S8 09,5 L duylie
dw yo &S o i ol adllas gl (P<e/0) 13,5 (pbye 4

Yy

2 ke Ve e o 3 g (Blio JED SIS 4 il
Caz (o3 B) Ar g 1803 35 abge 4 p)SokS
5 0latwl pslwl (3505 o
0o Jlgte 0j9) ¥ 3,5 aelp (b 3 g Jood dl>ye
(oxdye PSS 2 PSSk VO 5 00 B0 lajyd iy &)
o)l il o (lajes (ndpe 315 B 4d5S e g
PR 59y 0 9 03905 S8 ) (pS5hS 2 p)S e ¥ 5 Ve V1)
2 eSSk 00 G bg A cele 1) edie SO L lasige
P cshken 8 593 b pluS gl am ol V/0 5 03905 8Ly p S 5kS
A5 G el 4 p SelS
9 e oo 09y ¥ 32)55 asbyy 5l 5 (Stunly dlpo 5
iy & Sllgs pow U Jl Goy 5> il eolitul pj S8 4
by (b )31y oedye pS5hS 32 S eo YO 9 8+ B+ (slajgd
597 ) 3905 CLyY i gy 2 W0 9 V) A Clebw g plate
Be oo bg A el 1) oubye 5935 ks basbse p)lea
slajgd b g)ls e b VB g 03505 cBld p)SobS” )5 e
390 b S ol cadds Vo 5l am g 0090 cdlyn 1y (uilul calises

(07 00) (1 fogm) 5 32)5 o] & S5 5 o 0

ol a9,

09,5 Vo 4 Loola SlS IS5 &y cllges adlas oyl
Sl (Snly 9 Jood al> 1o 53 pj (G09S Billae U7
W]

ong oy & ollo Jloys ol 09,5 93 cnl iV 5 ) 095
g Jood doye 9> 3 (e SRS lgiea |y (a0 0) A
WNdged Bl (Sl

b (pS5hS 2 pySshe 0) pLjks 09)5 95 cul ¥ 9 ¥ 09)S
3905 C8Lyd (Snly 9 Jood dlxpe 93 53 Cute 38 (g

9Y’ s\’) 4}0)[) ‘)A-IJL\AJI }9) A 05;; Q’l Ne oo 09;
dsye 93 3 gloyy (slaog)S plgisar | (p)S5hS 3 oS (o ¥

5 bl adllae bl o lajed Qlal ulul (o) cul 5


http://dx.doi.org/10.34785/bums024.2022.023

[ DOI: 10.34785/bums024.2022.023

OLlSen 9 s 03 M5

O re 4 (Samnly 9 Joi )b puibsl 31

PLd plyy iy @) Golesides {jg0 9 2 glp P<-/4Y)
@l Ngdioe (392 53 2 lp P<e/00) 4z 8 Jus o (P<+/o
ey sb)ld, L pbilby a5 g0 patuie ines
Sy rals dsye cpl 1y (P<e/+0) opliws! Lgs 4 (P<+/+0)

() Jse)

A a2 ES T

5 Pl sy oy @) Jewl G20l cum bl g
@) 5Bk g (590 4w o gl P<efeo aomg s P<e/- )
dl.tbu»y 2 J.o.?u 4.l>)o 2 (P<'/"\ 9 P<./.y )J.l){ (Y
dgdiee odd ) Jgda 3 o psblen D9d o (pdye 4 Ay
Ol s 20l bl pSALST oS e Feog Ve glaje
> S (P<efeey g P<e[oy gl iy @) ool Lgd

53003 ST MIKE 505k s qmm— b Sl L L plks ¢ el G5 e 5 Jil )

550 2 ST LVOME/KG 505 b o o ommmm— i Ll gln33 b a3l ¢ el )5 tase s

g B3 A

e s OME/KG ULS I 35— O ME/KE 5l e 55

S Al w0

53003 NS L0 me/Kg 5ask e syt ess 5 sl s

5303 ST LVOME/KE 555 L b e a5t S

dn 423540

OLS U 3,5 e 4w 5L bl sl b plibac Jolm 355 en— o-mg/kg S P el S

e o3 5 omg/kg

259 ¥ 4ol ;5 (pdpo s (Suwly 9 Joodi Jolpo (29295 (2 1,b - jlag0d

9 (P<'/’\ 9 P<'/’a );I); WJ)J 4:) c\>9)9 u‘.b.) <(P<’/’\
u_imub 41>)A 2 (P<'/’\ 9 P<°/’a )JI)) W)J 4)) u;.B)YL*
a0yl bl (oYU 90 s a8 3903 asuie bo ol . Xad oo
ol bg> slajlidy (gl o (p56kST 2 p)S e ¥r)
G 35 pLikd Dedee (P</40) (il 395 5 (P<+/-0)
Lg> 5 (P<+/oN) azmp s (P<-/:0) Jlewl sla)kd) als

(Y Jgan) 13,5 s po ol )3 (P<e/e ) opolias

YL e sl dadi e 003 ¥ Jhaed jd 45T jeblen

O 3 Al e (2SS 2 p)S ke Fe) )l il
Sy alpo 3 udye 4wty Slagise > (P<e/e0))
23,5 dlsye cpl > by A B e 5 plks ede
ool o3 dw ya aS uad o LB Y Jad> wls (P<</-Y)
(P<'/’\ 9 P<./.0 )gl)g oy 4)) JLQ(‘ul L;LQ:)L'L“)) w&lf s
@ dily lagise 1 (3990 aw o lp P<e/o) aomp s
iy ) bl by (il s uilul pSolS 5 )5 e

YYY


http://dx.doi.org/10.34785/bums024.2022.023

[ DOI: 10.34785/bums024.2022.023

1« ) Olisj o o )lois V"9 59>

»)uu&hﬁf,lnbliwb"ols‘dm

80
. 60
3
% 40
20
0

J
sruses { e

- azm sl it 1
| *
Feodamalt  piliot I'I"'

Yo dop sl bt T

2 (0SS 31 055 oo 0) 0li3L3 g dom )b il 1Y ylg900
(b &y Jood dla 5o 55 (S 1 (56 oy

el 015 s Sges B3e o0 7 8l 3kl (gl E Sl &gty gl
(Jols) JysS 09,5 b awlie o sy & P<e/ew) smuse g P<-/-0 #
Al

FGEO: Ferula gummosa essential oil

100+
80+ I

_§ 60

9

.ﬂ‘\b -

F 404

. &

e

I
*
Foaz gl pdlal T l'li

Apbibs
e oty poled |

Yo ol Ll ]

72 (0 S 2 05 ko B) s 5 2y il 1Y g
B b & (Simdy dlayn 5 SIS 1 o3 slaghy

ol 0dd )l gy oge yw & gl 3lilinl gladt . Sle a0y
Jy5S 09,5 b awnlie o Pe/ooy g P</oy il (i 4 sy s

bl o (Jol>)
FGEO: Ferula gummosa essential oil

33 8 YL g dng 481000 ¢ 5 lowi g (Lot S (DUl Lgd cazmn I3 ( Jloa! (g, L8, 1 aomy yb wilul 151-) Jgan
oo ala 5o )3 (yd g &) Al (S1B g0

OBV argBphd g leddgd Sw b g o dd Jlew! ol

o RELTEY 29,5
YE(Y-Y/Y0) VE(-Y) YE(\-Y/Y0) YE(Y-Y) YE(Y-T) YO\ NVO-Y/4) YE(Y-Y) (ol Jo ) J s

20 E(=Y) VR VoY) +/0F(=Y) Y/0E(Y-Y) +/0F(=Y) t(-)) VG /VO-V/Y0) In) Pb}bb
PRy 5 e
S/OE(-Y) OE(--Y) VEG-) VE(-) /rEG-V) Yo aoy b (sl
PSS o5 e
E(r—/Y0) CE(=e/Y0) (= /Y0) (o)) E(oV/) (-v) () Yo dou,b el
PAMS 7 05 e

vk(e-0) vE( = /Y0) cE( - /Y0) D= {CERD] v —/Y0) =GR 2R = /Y0)

A

Foodom )b il
PRI 2 o) o

e et ) 3 oy JSonssS Sea b 3ol gl oo g o5 ol (VD — JV0) 5 o b tlyn oyt i cslaashs
03,5 ool P<e/e0 () sxo gdaw 13 (5959 oy

Yyo

A Sy 90y 5 (Sl IS 09,5 b dwlie ;3 P<e/en) gP<e/ey P<A/ed plyy (i ay sy



http://dx.doi.org/10.34785/bums024.2022.023

[ DOI: 10.34785/bums024.2022.023

OLlSen 9 s 03 M5

O re 4 (Samnly 9 Joi )b puibsl 31

& dansly (SS90 50 (578, g 429 B )IID (5 ledidgh (ot S ()3l bgd ez U (Jlgw! ()13, 52 dm sk il 51T Jgaa

Sy dls o 43 u.:ﬁ)-o
OBV argBolud  syleddgs S L gs a3 Jew! el
o RS 09,5
YH(Y-Y) Y(Y-Y) YE( /VO-Y) YE(Y-Y/0) YE(Y-Y) (O /VO-Y/Y0) YE(Y-Y) (el Jbop) J s
VE(VO-Y) YE(-Y/Y0) YEGNO-Y)  YE(Y-Y) VE(G-Y) ) VEG-Y) d pbjL>
""""" PSS 31 05 o
VEO-Y) VEG—)) OE(=Y) VE(\-Y) VE(\-Y) () VEG-Y) Yo o, il
PN 52 055 ko
E(-1/Y0) /oG -\) JORG-V/TO)  VE(-VYO) VE(1-1/70) E(ov) VEG-Y) Yo au,b il
PR 2 o) o
(/YD) (o)) DY) V2O 1£0-)) () -n

Foodom b il
e PMS 2 05 ko

P G 0 g b 305 9 lly JSensS S 3ol nol b 5 45 e 9 035 ol (A0 V8] (S o il &9 4 (AS (sla o3

23,5 ool P<e/e0 g )b size plaw

Al (g u»’o).w;'dl); J)...S os;l;d.uil.ﬂ.n » P<'/"\ 3P<'/'\ xP<'/'b );‘)4 9.:3)34{5{5%5 i

Caogyme pydiw mdle D noe slayeS JI Sy (S5
bl 45 Wlosgas L5155 Lo gl b guad 1l o sl cysbpo
P ol ol g awsh pulwlis 5 Jhwlis cosls a)l

o) pwlblis cuols al ges odlatul 5yl SYMS 3)lg0

(W) 23lioe cudye & ditunly slagsbge )3 Jo g (Siawly
OFmen jo pliks & b i ol adlae b ( )b ]
92 2 ) (b Cueg e oy e I (S )l il
3 Slsd e Mol L5 cllas b bl oyl ol zals als ya
o)l bl & ol dlie ) 5 b sl oyl plos (V)
Waly slasbge ) (dye Cuegyme pydiw e JpuS (2Ulgs
S wleoh s S8 cldlae il b | by 4
(B-PINene) iy b (a-Pinene) o Wl o> ayigse
dge Sl 5 cp ke dar 3l ot g (0-thujene) g
oy ygige atwd 5l aS(0-Terpineol) Jszw s Wl a5 Slodges

—& .
wo sy bl il (glazon 1 b))yl adlls Coun
allas 9 3 6ygm lagbse ) dye & (Siadly 5 JooS
P lhiody Sy el ol pulsl pes o o Gl 5l
ol (il @ ame el Sty o Jeod Jolpe (b
by & Alaly Sbse )3 iy Sl el Guw wm)ly
OMd o Car mle (ke S S b S ede
09813 pSskS g p S e YV jod a5 o i ladlas
Slagbse ) oy Sl al cas 4l (00)80,8 = JsiUl
B lagulel s g pulel boojlas Siglsn

Al g iy gige
plos asu )b Guilwl a8 sl L b zols o iy ol 5l ansiS
(el b 93 59y mn > Jlowl aiile 1) adlllas 3)50 (sla)U3)
9 Joou dlope 93 pa )3 dogBold g (eSS (8 YL

ol alS 1, Sty

YYs


http://dx.doi.org/10.34785/bums024.2022.023

[ DOI: 10.34785/bums024.2022.023

1« ) Olisj o o )lois V"9 59>

M)uu&hﬁf,lnbliwbwls%

I oeslid Loy B st ey bl
5 oialeS] o iiSTy) RedOX ol i o b g o
OB tly oo )3 (YY) 395 00 (e ye 3 )Sdes o g (L2alS
ok D (4ol puilusl 0530 Slge Sl) g — W] &8 sl 00
s | GBS 5T (olss b g il sl (tals
3 45,k bl Gl sl ol g1 L(YA) 18 o clablxe  uac
ao )b bl gyeplil (YA) sl oad 555 (6,500 adllas
& Sty b Joos 38 Sl Lol bl (Sea
W) hals ly b ge
Vsl oo plo 5 pob adlee mls 4 4yl
St cbloy b )l uilel )5 3290 slaySgige
PO Cesgpre priiw mMe Rl Gew SSensl
ol el bl ales 5 pluly 9 0 (j & dluwly sla jige
P e lS 2 ol il 5 (9505 ez aollls
ol cind bl alex 5l s 5l 50k gl slp e Cunng e

Al Ol 385 il (sl pis

(S 5 oS

Dede (xye 4 dlwly SSge ) (nd)se Cuegye pi
4 dadly SE 3 il S gy Jlsie of ) olile
F9¥ge 38> uslSe e e Jloplly 905 03ltul (480

bl syt Oladlas 4 5l ]

i g o

NS b (Shjely (65855 abpbl I gyt dlie
A5l olsily 3 a5 odgs VeYYVADVY-YAVF S L yeef b
OBl g sl oad ploal VFoV o > dweg)l sy (ol
JS g A bl (ol QL) g b 85 I Al
DS (g0 (1938 9 S domb sl

YyYv

g oilnls g Lo adlllas gl L guan &5 (V+) 35500
OIS s bl pl 3 3590 sl igise Vhain] & S
9o (b e 4 dlualy Sy hge 3 Cung e i @ dle

(YY) Wby 58 58 0 gloyd 0 (sagnl slaed S
G Llapumigy (K) LE o (8) Wy (1) g0 juoke slaosyS
4 3o @)l (bl o a0 a4y g 03905 Jlub 1) 018 lan
bl & 3l s adlle Ky gl S e oo atplite yob
Do 0 3 LidlS uw sAdsng)l (slrosi WS cblwg b asu )b
G S) Sl & whosei (IS a0 ol b
o)l ojlas (63905 Bl Sol s (shons] slaokiyS
lcnsgge plo 3a8 Gl QLSIL (g I (VY) 258
Y+ VYY) &S eyl o 1( Citronellal 4 p-cymene o)

OSaa 0l il & oy o S5 @ a0l bl Pl
Sly 5 Jood (20l e GaSgmg) wlege cblug b
235 o0 ol b sty gl bge )3 (b0

Sl Badgngl & (Siwnly 5 Jood ) 3 wre Jole
L cde Vol loys a8 Wlodhy ol Sile 4 (VF) wib o
O sle (2l (6o by g Mg )0 @ o S0l
el S ol gt 1L-18 4 IL-1P spmen o
lasSgngl 4 Coms Joos o] JUid 41 g (nbye (09,050 295
&S Wlodges Gastie Oldlas 51 (o)l atdl (Y4) Wod oo
9 Wgd e BASgngl & Joo Hlall o ol (sl ypSe
b g csaomsl sloonsyS 59y p e sloygs b (SgSy
550 S ol Loy ddgngl &) Jooo (b flie pueslSe
Pl @ a8 5 Sldlus Gl (Y0) wile pasial
bl sl San tlpls (V5) Gl 008 )15 (6,500 aalllas
Obye & (Sl 9 Jood Sl e Sledl EalS L aom
g

O SR (pdye iy (Suwly 9 Joo8 )3 & ()50 S
Oy (e Spas Sy Sile 4wl Slusl sl el
ok O 9T o gl 3948 oo gl oyl g o
Fr ojle 4 aS e il badngl 4 (Sialy 5 Jood


http://dx.doi.org/10.34785/bums024.2022.023

[ DOI: 10.34785/bums024.2022.023

OLSen 5 pgo 08 M5 O re 4 (Samnly 9 Joi )b puibsl 31

D) 2wl yimgl b Sl
2 eblie 35 a5 g 45 Ly e el dlis S ai s

&b

1- GBD 2016 Alcohol; Drug Use Collaborators, The global burden of disease attributable to alcohol and drug use in

195 countries and territories, 1990-2016: A systematic analysis for the Global Burden of Disease Study 2016.
Lancet Psychiatry .2018; 5: 987-1012. DOI: 10.1016/S2215-0366(18)30337-7

2- Larney S, Tran LT, Leung J, Santo Jr T, Santomauro D, Hickman M, et al. All-cause and cause-specific mortality
among people using extramedical opioids: A systematic review and meta-analysis. JAMA Psychiatry. 2020; 77(5):
493-502. DOI: 10.1001/jamapsychiatry.2019.4170

3- Jones CM, Einstein EB, Compton WM. Changes in synthetic opioid involvement in drug overdose deaths in the
United States, 2010-2016. JAMA. 2018; 319(17): 1819-21. DOI: 10.1001/jama.2018.2844

4- Amini K, Zhaleh H, Tahvilian R, Farnia V. Low concentration of morphine protects against cell death, oxidative
stress and calcium accumulation by nicotine in PC12 cells. Bratisl Lek Listy.2019; 120 (4): 256-62. DOI:
10.4149/BLL_2019_042

5- Su LY, Liu Q, Jiao L, Yao YG. Molecular Mechanism of Neuroprotective Effect of Melatonin on Morphine
Addiction and Analgesic Tolerance: an Update. Mol Neurobiol. 2021;58(9):4628-38. DOI: 10.1007/s12035-021-
02448-0

6- Listos J, Lupina M, Talarek S, Mazur A, Orzelska-Gorka J, Kotlinska J. The Mechanisms Involved in Morphine
Addiction: An Overview. Int J Mol Sci. 2019; 20(17): 4302. DOI: 10.3390/ijms20174302

7- Bluthenthal RN, Simpson K, Ceasar RC, Zhao J, Wenger L, Kral AH. Opioid withdrawal symptoms, frequency, and
pain characteristics as correlates of health risk among people who inject drugs. Drug Alcohol Depend.
2020;211:107932. DOI: 10.1016/j.drugalcdep

8- Pergolizzi JV Jr, Raffa RB, Rosenblatt MH. Opioid withdrawal symptoms, a consequence of chronic opioid use and
opioid use disorder: Current understanding and approaches to management. J Clin Pharm Ther. 2020;45(5):892-
903. DOI: 10.1111/jcpt.13114.

9- Dunn KE, Huhn AS, Bergeria CL, Gipson CD, Weerts EM. Non-Opioid Neurotransmitter Systems that Contribute to
the Opioid Withdrawal Syndrome: A Review of Preclinical and Human Evidence. J Pharmacol Exp Ther.
2019;371(2):422-52. DOI: 10.1124/jpet

10- Sunilkumar MM, Lockman K. Practical Pharmacology of Methadone: A Long-acting Opioid. Indian J Palliat Care.
2018; 24(Suppl 1): S$10-S14. DOI: 10.4103/1JPC.1JPC_180_17

11- Nematollahi MH, Ahmadianmoghadam MA, Mehrabani M, Moghadari M, Ghorani-Azam A, Mehrbani M. Herbal
therapy in opioid withdrawal syndrome: A systematic review of randomized clinical trials. Addict Health.
2022;14(2):152-63. DOI: 10.22122/AHJ.2022.195961.1247

12- Mahboubi M. Ferula gummosa, a Traditional Medicine with Novel Applications. J Diet Suppl. 2016; 13(6): 700-18.
DOI: 10.3109/19390211.2016.1157715

13- Ramezani M, Hosseinzadeh H, Mojtahedi K. Effects of Ferula gummosa Boiss. Fractions on morphine dependence
in mice. J Ethnopharmacol. 2001 12(3): 357-61. DOI: 10.1016/s0378-8741(01)00263-x

14- Assadi A, Abbasi-Maleki S. The effect of hydroalcoholic extract of Urtica dioica on morphine withdrawal signs in
male mice. J Herbmed Pharmacol. 2018;7(4):220-4. DOI: 10.15171/jhp.2018.34.

15- Esmaili-Shahzade-Ali-Akbari P, Hosseinzadeh H, Mehri S. Effect of suvorexant on morphine tolerance and
dependence in mice: Role of NMDA, AMPA, ERK and CREB proteins. Neurotoxicology. 2021;84:64-72. DOI:
10.1016/j.neuro0.2021.02.005.

YYA


https://doi.org/10.1016/s2215-0366\(18\)30337-7
https://doi.org/10.1001/jamapsychiatry.2019.4170
https://doi.org/10.1001/jama.2018.2844
https://doi.org/10.3390/ijms20174302
https://doi.org/10.4103/ijpc.ijpc_180_17
https://doi.org/10.1016/s0378-8741\(01\)00263-x
http://dx.doi.org/10.34785/bums024.2022.023

[ DOI: 10.34785/bums024.2022.023

1E ) Olinoj F o ko Q59> iy Sub iy pole Bl cole dloxe

16-

17-

18-

19-

Stevens S, Mohan S. Opioid withdrawal behavior in spiny mice: A novel preclinical model of neonatal opioid
withdrawal syndrome (NOWS). Heliyon. 2021;7(4):e06694. DOI: 10.1016/j.heliyon.2021

Sadraei H, Asghari GR, Hajhashemi V, Kolagar A, Ebrahimi M. Spasmolytic activity of essential oil and various
extracts of Ferula gummosa Boiss. on ileum contractions. Phytomedicine. 2001; 8(5): 370-6. DOI: 10.1078/0944-
7113-00052

Mortazaienezhad F, Sadeghian MM. Investigation of compounds from Galbanum (Ferula gummosa) Bioss. Asian J
Plant Sci. 2006; 5: 905-6. DOI: 10.3923/ajps.2006.905.906

Malekzadeh M, Rabbi Angourani H, Yazdinezhad A, Hassan M, Abiodun F , Hazrati S. Evaluation of Volatile Qil
in Indigenous Populations of Ferula gummosa Boiss.J Essent Oil-BearPlants.2018; 21(1):206-13. DOI:
10.1080/0972060X.2016.1244495

20- Parvardeh S, Moghimi M, Eslami P, Masoudi A. a-Terpineol attenuates morphine-induced physical dependence and

21-

22-

23-

24-

25-

26-

27-

28-

tolerance in mice: role of nitric oxide. Iran J Basic Med Sci. 2016; 19(2): 201-8. DOI; 10.22038/ijbms.2016.6546
PMID: 27081466

Stein C. New concepts in opioid analgesia. Expert Opin Investig Drugs. 2018;27(10):765-75. DOI:
10.1080/13543784.2018.1516204

Fazly Bazzaz BS, Parsaei H, Haririzadeh G, Shoshtari AN. Evaluation of antinociceptive and antimicrobial
activities of galbanum plant (Ferula gummosa). Daru. 1997. 7; 1-22. Available at:
<http://daru.tums.ac.ir/index.php/daru/article/view/62>. Date accessed: 23 Feb. 2023.

Quintans-Janior LJ, Melo MS, De Sousa DP, Araujo AA, Onofre AC, Gelain DP, et al. Antinociceptive effects of
citronellal in formalin-, capsaicin-, and glutamate-induced orofacial nociception in rodents and its action on nerve
excitability. J Orofac Pain. 2010; 24(3): 305-12. PMID: 20664833

Santana MF, Quintans-Janior LJ, Cavalcanti SC, Oliveira MGB, Guimardes AG, Cunha ES, et al. p-Cymene
reduces orofacial nociceptive response in mice. Rev Bras Farmacogn. 2011; 21: 1138-60. DOI: 10.1590/S0102-
695X2011005000156

Liang Y, Chu H, Jiang Y, Yuan L. Morphine enhances IL-1p release through toll-like receptor 4-mediated
endocytic pathway in microglia. Purinergic Signal. 2016;12(4):637-45. DOI: 10.1007/s11302-016-9525-4

Bagheri SM, Hedesh ST, Mirjalili A, Dashti-R MH. Evaluation of Anti-inflammatory and Some Possible
Mechanisms of Antinociceptive Effect of Ferula assa foetida Oleo Gum Resin. J Evid Based Complementary
Altern Med. 2016; 21(4): 271-6. DOI: 10.1177/2156587215605903

Zeng XS, Geng WS, Wang ZQ, Jia JJ. Morphine Addiction and Oxidative Stress: The Potential Effects of
Thioredoxin-1. Front Pharmacol. 2020 21; 11: 82. DOI: 10.3389/fphar.2020.00082

Porres-Martinez M, Gonzalez-Burgos E, Carretero ME, Gomez-Serranillos MP. Major selected monoterpenes
alpha-pinene and 1, 8-cineole found in Salvia lavandulifolia (Spanish sage) essential oil as regulators of cellular
redox balance. Pharm Biol. 2015; 53: 921-9. DOI: 10.3109/13880209.2014.950672

29- Saadattalab T, Pirveisiani S, Delnavazi M. Phytochemical constituents, antioxidant activity and toxicity potential of

¥ya

the essential oil from Ferula gummosa Boiss. roots. Res J Pharmacogn. 2017. 4(Supplement): 23. URL:
https://www.rjpharmacognosy.ir/article_53093.html


https://doi.org/10.1078/0944-7113-00052
https://doi.org/10.1078/0944-7113-00052
https://dx.doi.org/10.3923/ajps.2006.905.906
https://doi.org/10.1080/0972060X.2016.1244495
https://pubmed.ncbi.nlm.nih.gov/27081466
http://daru.tums.ac.ir/index.php/daru/article/view/62
https://doi.org/10.1590/S0102-695X2011005000156
https://doi.org/10.1590/S0102-695X2011005000156
https://doi.org/10.1177/2156587215605903
https://doi.org/10.3389%2Ffphar.2020.00082
https://doi.org/10.3109/13880209.2014.950672
https://www.rjpharmacognosy.ir/article_53093.html
http://dx.doi.org/10.34785/bums024.2022.023
http://www.tcpdf.org

