[ Downloaded from gjournals.arums.ac.ir on 2025-12-03 ]

[ DOI: 10.52547/jarums.20.2.232 |

Journal of Ardabil University of Medical Sciences

Vol. 20, No. 2, Summer 2020, Pages 232-241

The Effect of Cannabis Extract on SH-SYSY Nerve Cell

Parsa Fl, Hosseini SE*I, Mehrabani Dz, Hashemi SS*

1. Department of Biology, Shiraz Branch, Islamic Azad University, Shiraz, Iran
2. Burn and Wound Healing Research Center, Shiraz University of Medical Sciences, Shiraz, Iran.
* Corresponding author. Tel: +987136392346, Fax: +987136392346, E-mail: ebrahhim.hossini@yahoo.com

Received: May 27,2020  Accepted: Nov 20, 2020

ABSTRACT

Introduction & objectives: Cannabis extract is an important psychoactive substance that have
used by people around the world. Due to the diverse effects of cannabis on brain cells, this
study was conducted to investigate the effect of cannabis extract on the growth of SH-SY5Y
neurons.
Methods: In this experimental study, SH-SYSY cells were prepared from Pasteur Institute of
Iran and then incubated in DMEM, supplemented with 10% fetal bovine serum ,embryo-L
glutamine, penicillin and streptomycin at 37°¢ and 5% CO,. following cell proliferation, the
cells in the fourth passage were divided into control and experimental groups which were
treated with cannabis at concentrations of 100 and1000 ng/ml. during 1 to 9 days, SH-SY5Y
In2
T XE
cells growth was calculated by flow cytometry using PDT= 7x""xE formula.
Results: SH-SYSY cells adhered to the bottom of the flask 24 hours after transfer to the cell
culture flask. These cells were initially spherical and after 24 hours become spindle. The
results of cell count test on days 1 to 6 showed the growth of cannabis-treated cells similar to
the control group, but from the sixth day, in the cannabis extract treated groups, a significant
reduction in cell growth was observed at the level of p<0.05 compared to the control group.
Conclusion: The results showed that SH-SYSY cells in the culture medium were spherically
shaped, similar to fibroblast cells, and the based on the results of cell count, it was determined
that cannabis inhibits the growth of these cells.
Keywords: Cannabis; SH-SY5Y; Cell Growth


http://dx.doi.org/10.52547/jarums.20.2.232
https://ejournals.arums.ac.ir/jarums/article-1-1867-en.html

[ Downloaded from gjournals.arums.ac.ir on 2025-12-03 ]

[ DOI: 10.52547/jarums.20.2.232 |

ryy u')L:o.Q}Lw)L\M)S L)u.ul.\lf oS D)LJO.C).":'l =y

SH-SYSY moc sladglaw y3 (d51aalb) (uusbl obS o ylac 3l w) s

raibld Dlaw 0dsaw o ily a0 3913 ' s andd sl dsass s sl Sanis 13

Ol Sy (oMl ST olCisls luids daly ( wlisbeun ) 09,5 .\
Ol Sl s Dl s S50 jo [o,lc NieHRY s[o';)g o:‘é}“" wlig=s 35 o ¥
ebrahim.hossini@yahoo.com : K9 a8l oy -YIYPYAYYES :pusls - YIVEYAYYES :()als Jshune 0diuun g3 *

oslaiwl 9T I LS ,owlyuw 03 85 Loy eie a5 wawl L,il.))il))ro.{‘o.)l}o Il ilagli oplac by iubs 183D 9 dduo)
SLad gl i) s piiia )3l Gw) pe B3R L asllbe ol (5 s Slad gl )3 Gl £ oite w3l 4y an 95 b . Sisles 50

23,5 elmISH-SYSY o3 uac
oMy DMEM loyzo )3 (s 5 aug 0l l ) siuwly sl JI SH-SYSY o3, sladslw (o275 asdlbwe ¢yl 03 IS gy
Ol olisebl I (g 3530 43955170 CO25 ax )3 YY (slos )3 (o giy piuwl 5 yabuaw iy ppelislS-L (55 cyuin o o /) -
23 phudia L )l ez (575 5 J )-8 5L 09,5 an (ool Slwl 0> d gl )Y @155 & aaw) 9 L gl i

ob9) aSH-SYSY sladslaw ai) jso 4 oI\ was Js—b 03 9 23 b @r i Ve - 9 ) e ng/ml slace e

In2
PRp
3 S aslee PDT= Tx X Jgo 6 baw o5 5 (5 rie gialus 513

135l )3 sl ¢yl 33 3mmms ol (a5 Ay o) gl oS Saodd & Jlasl I asw el YE SH-SYSY (slad sl ilaraxdly
sladslw i) Jl S 7B 6lajs) s Gk Giled 09T gl a5 JSb 555 wacls YE Sl s 5 0392 55,8
aumlio V> (Ailaalis opbac ) b les oz Sld 095 V> s & audud J9) Jl Lol 353 JpiiS 09,5 b asliine Guiis b 0aubs )lass
03,5 o3lie (P<+/+0) mhauw )3 sk by Jlslise HEal Jus 09,5 b

JSb T 93 (Gl 9 pud Slad shw asline (598 s Jl S bymo )3 SH-SYSY slad sl sl plis mbis 15 )8 dzis
33,5 5o sk oyl 3y @ile Gimia a5 3335 (asuie ek Gilaib 3l Juols mli Gulsl » 9 osub

sk 3y SH-SYSY . uplils’ 16305 (slo 3l

~

J

WAGAY rgbpads  VPA/R/Y sl s

wlellos [V ] Sgubs 50 o3laitwl ji5 LY galue Joww g5 o—ode pls Lo s a5 ol 8 asla_al &

A cwl 0313 Yl 0345 < juae Yllsa 95 )3 yual
oi=bls L Lilsasolo 9ozad mp s slasls
slaoas s e JLasl L 5 (538 9inbls wlas s
SIS po grac el Jl GRS 358 (solaial
PRSP PNIVAISWENSEVITIN V- L I KA VY JPVITY

Cannabaceae oslgsl_x | Cannabis  sativa
Oloic & oS5 Jud Jls O+ + + 3333 jl aF bl 0
JLa )3 9 ook aidliodh o =l plals Il S
olowl 4y T oS slaaslé suw obac j sl

Sl S pls—ie a0 Hiuda L 5 5 Uilsasole


http://dx.doi.org/10.52547/jarums.20.2.232
https://ejournals.arums.ac.ir/jarums/article-1-1867-en.html

[ Downloaded from gjournals.arums.ac.ir on 2025-12-03 ]

[ DOI: 10.52547/jarums.20.2.232 |

WA 0lials (93 ©olasb oty 099

Judl S g o sle olSiuls alzme PYE

90303 a6 jre GBSl S LA 5Ll 56l
L (5 80 33uh SO ot waxd &S wililgan OS> uied
olis [V¥] anbse Giel38l 2i)ls Jl 8 CSils sl
L aslaalis oS 5 s 5T opliac a5 sl osub osls
L oreloss 6ilawalT S 3w 5inll wlus H3 yubls
9 35S e s lo o ywliesl Sulss 9 o3ls kil 331
AS (S A 0 (F90 98 P el Gapb ol
[VE] dsib 50 (539095 Aipmils LEal el

Al mlas sladshw Jl slamws alis slad shw
opaz5 slad sl £lgil & sules cubls a5 sibl e
e Pl )3 Ladslw ol wads .35l 1) ausl
Sl 5o 905 i Lgdw B as phlasluwy 535 »o
Wbl 5o sl b 5 o )5 )38 a8 ) 8L
J==x3 slasibon oleos sl b slo)b slaswsl
(5 e A )il 535 e Sae el 03 )
Sl Helss wlaalis 5 el JWT i iSO S olow
18] sl 03 50

03 gLl jl o # ysiuwl SJohw 03y SH-SYSY
aals 3,08 5l 5 srmen B9 b AT w14V Jle
O 9 sede wliixs plxil )y taio 4 Lo giwdsg) s
S joles 5 53909 3 pShes Jl Ga—o vlyie
V7] 3 S 5o )8 oalai sl 3 )50 Loy ) 9
Lol yb ) (438 )5 )18 L el )alL3 SYSY-SH
2=l 03 50318 js b ($55LsS sl JPT alizo
a "BDNF L 5 syl S5 giss) aislo s3ls—s
sladohw Jl oulea b 9 ail jules suac sladslw
o olliws 035 1 Jd=s slasilow Jl (suac
Slad sl ¢y poro Sl 55 [VV] ailes (5 8 ola
&G A sabb 0 SH-SYSY Jslw 03) (suoc s3bis
ash Sre JolSS 5 3 8lec I3 5 wlidixs e U
o goune (525909085 S e walih Aie) V>
iSOl primed 5 53 pudl Sisle (SIS Suae
s 05Me B shis cpal -3 s o o5liiusl a5 real 30T 5

? Brain- Derived Neurotrophic Factor

SIMLAL)E FSLa)s J9 o a0 p=xio woVligud
2= BBl [¥] 33,5 s Lable 5 olis)y
5039 -t Sl IS (589 58 - 5il8 i
Sl (6 oSl 3 058lL ol & 13w 9inbls 53l
PRICS L RNIVEY PRRNE Y i WV P NS JUS CARU PRV
2ol 9 0 958l (o gamis L diile suac ML
3 ) Sloc A iilg3 5o pr—ixed 9 MWD 3 be
ol iesenis 3l 68 ola Sisle suac oS wabaslxe
Olsicany ' Joisls 90t i W [D.£] aias plxl
J=20 )3 Gloas ol 1S 4 uubls Slol s )5
JHaie i ) gidine (5345 9imblS slacas )u8 oy as
5 b ol ulwal dacl exdgo ol &) 5 o
5 abasls (Gl Jlosl ) S 9 S50 (eSS
Mbbpe s SIS 0 SKidled 5 45 pes 15 08 3L
odac Yoboay A Bsinbl ) sdon il [V.7]
059 = L ol rod laoss 18 oslgilas guae 93 bouwgs
L=l CB2 5 CBl 5355 5inbls slaoss pu8 iss G
wlellae Jl Jools mlss ulawl [A] S gl 50
piaan Jl =abdlxe )3 Seue s CB2 slaoas 8
3o Sleos 6 35hawl K Ul,ic QG 9 abls Suac
25303 SSlso 5 soae slas)len wlers sl
THC a5 sl oo o3ls glis [A] 5 gub 5o 435 55
A (50 Dgie o 9 ada Giod Sl 5 i g0 )sbas
LV ] 1S o )85 50 503 5 Aub) 3390 3 3
G Jl 03— VS e Db 4 LB B sinlls
s JLasl 3o b Jl 9 (535 5inllS g5l 6LQ,M
bl pundsalie oubsis b 9 CB2 5 CB1 slaoss 8
bss an 303 9 el adadls 5 Lol (ol pn
obis [1] siles 5o oS 93 Gl 9ot Lol pis
Blaoas uf A3 a5 Hla yhoo VS wuwl ool ool
63 pShoc 9 Ko gsT JUT e (aiciblb 50 CBI
Sbls slaybe-s 4 s Sl (5 jse slaaSw

Ol e [VY] 30bs—o Linl 8l Laoa s 08 ol

! Tetra Hydro Cannabinol


http://dx.doi.org/10.52547/jarums.20.2.232
https://ejournals.arums.ac.ir/jarums/article-1-1867-en.html

[ Downloaded from gjournals.arums.ac.ir on 2025-12-03 ]

[ DOI: 10.52547/jarums.20.2.232 |

YYO ubhlod 5 Luw)b b 58

L)u.ul.\lf bLﬁSs D)Laa..c ).:l ]

olsS IIs s oploac wnwl 03w 905
D8 A ud Yor—wY oS by A aslaal b
oS VIalS slaaalis yuw SBE vl e 4 ) slaiocyps
Sywb dals oMl ST olSiils Siales b asloalis
by =e S5 )3 9 A s V3o Slge bojile 5 e 9
B35 3l SLdA D95l e A 9wy vy
a5 sloaasl i puw )3 3990 o)loac Huu—w
V= Jeslsl jl oalaiwl L aslaalis ol o b Saa
DM plsie 4 YledT S o S i o 93 0ub S 95
S s Jools 83 s pgbiio 4y .33 8 2l pskiul
o il walw o) olliws Ly Jgd=e w0lac
O+ L3S 5423 €D lod V3 YladT Hsis VIS
oslaiwl b opbac (uw .3ub o3l )13 agds )s H9s
03 030 ayg opliac 333 )5 bulss Lol Ya ey
JAI).orol_v_dlgsl)__xgo.\_&L@)&M.&#th)b
o)buac il Ead) ab IS Jzu Vs s
Hoso T 9 Js3bl )l oslaiwl b gl aalge =y

LYY w8 0ds e
wee Slelw 03 A Jl puo ol asllbs s
w0l ) gialy sl gl L jI SH-SYSY
ol wlawd 8L Jodoxo I oslaiuwl L Lad sk
G320 oy e dy w3530 o3l gubiwd (PBS)
P 30> \ - ol)_mz,a_;‘DMEM 6ol o)
ol )—nd &y Biowest S i jl oaub awg "(FBS) s
100U/ml ¢yl (i) ¢yamnalo g il = yadaas iy 7.\
JLanl yuolsols Lo (100ug/ml yuwole oi yimnl 5
Jou=o b [o..).)'.')T Vb bolie cua olST .asaub osls
ok Ogpuiluw s 5 393,5 Sy 0986 b gixe
V0 vosloa a850 wawda uesild o
Al Ay )9S (290 Joume g 13935 J gusy piilu
Aél_:élk}_plSMJhg__xo)iﬂJulﬁn?LQsdglwéqg
5 Jaiie T25 Sulds &y sk wspuiluwsas 5 393,58

! Dulbecco’s-Modified Eagle Medium
? Fetal Bovine Serum (FBS)

SDIS el Gilbo s Glohw bad 5 (08 Jamilsy
D8 (39095 dab slad sl a4 yab S8 plgs
SH-SYSY uoc sladshw o) [VAN -] aiblb e
Lo T calise Jagpm )3 (yi6 , 5,8 Ly 35018
Oz Sl )5 )l 03 5 J9,— b G558
Aloais Finio (—lw9) = V8L 9 Suwl S gis)
V4] s Joaws uae sladshw & (BDNF) j20
Solw slaos) as b osls ylis Sw) e K0S
= oo sl » » BE(2)-M17 s SH-SYS5Y

Nbly 5o mwlio (oe S oleily 9 SaJsd50 a8
PL & 3T )8 )s Klss 5o &L wllasbiug joe [Y-]
AS 28 el s rae sladsle (w3590 93
Gl (s 5 WS 9 b 4l s Baec
3929 Iuge sele SHldwe 5 3B 50 F) el sud
Sbb oo A 5inbls 95T s BDNF (o Joc Jalas
[¥V]

iooc olfiws Jl sy Lics &5 ol & eulic b
90 o=l Jl 9 el SV SLATEREIPRY 8L yhlasluwg
Il bu=e 9 635 o (rac olSiws slas)lon
sl 5 ol Loyl coMw M o ¢y piouo
el 0l3L 0T Jol Sgue 5 e 3 Il Olized (5 ribs
Jdme S 3o Slge &y slucl as oT &y angi b s
L83 powhyus 03 poas Y gsbie 5 [PY] sl Siba
Ol b 5 Blga s le (sobwl &5 ailsalis oS o plac
oslaiwl Yls Sy Yoo o3lo S Ylg—ic ay
bl o pliac il b abul) ) §uiss 13 usles so
SO ) Algs s sae sladslw S0 2
e My s el o a8 )5 ol il e
il g o B30 b ool asdlon ¢yl jolis il
SH- 03) Sioe slad sl s s ailaali oploc
w238, plil SYSY

PLESTY
ol ils BMAl A oS )d aS o =i asllbo ¢yl Vo
a_ IR.JAUM.REC.1396.371 o )lo—is o3


http://dx.doi.org/10.52547/jarums.20.2.232
https://ejournals.arums.ac.ir/jarums/article-1-1867-en.html

[ Downloaded from gjournals.arums.ac.ir on 2025-12-03 ]

[ DOI: 10.52547/jarums.20.2.232 |

WA 0lials (93 ©olasb oty 099

Judl S g o sle olSiuls alme VY7

9\ - - ng/ml sl jss b oaub less oy S 9 Jpus
o) H8) 335 auns eoly Sl Vs b V- -
(Jol8 it Jau o pid Sho S35 Johuw V- v+ -
390 I 2530 031> )13 HeibeSil )3 il 7 0 V]
03 iy 52 oy aw L shw Yubds 531 )l sy
L Ladohs g LoT wisS layzo oaub 433 )8 ,las
S wMs o 5 I Trypsin/EDTA L, 5 aiuis PBS
L om0 @lo ot islun Sl Guoy 353ub 13 S
SO g Aol ol gy a9 Al 9
O S L 5 039331 JolS it bumo pidd Slao
ol Dl il 3Sae ¥ uan <3530 (e WolS” Lo olaw
bylxe o 0l s Sy pids sSe Y L Golw bylie
0313 x5 )Lyt oY 9 JoY oy bslke yal 9 03,5
Slybl &0 & )3 39a 50 slad sl slass [VE] s
2 3 Ladsbus s »s) Jgerd 3b 5 Gholeis

13335 dalxo yid Glie

nl+n2+n3+nd
N= )

X 2 x v x 10000

Slode J9) i b $98 w5 & dsdw ilesds
23 b b)) as9) Lol waa b )HSS
O3 a2 93 S Il 3) 50 plo) B inle T
Awlzo po) Jge 8 Jl eslaiwl b jus Lo sl wusen
275 SRS U3 Sl by s=ie G 9 b

[YB] 393,53 aunlie pa b Jyius 5

In2
PDT=Tx—%

lllﬁ

Ln = log,

e = neperian number

T: incubation time in hours

Xb: cell number at the beginning of the
incubation time

Xe: cell number at the end of the incubation
time

ATl Gy 5 e D90 0Lk s ) 32 ol 03
5 SPSS-20 )l 331 oy Jl oslaiusl b Laosls ybleuds

350 595 9 ANOVA )bl slayse)iT & b Jl
Laoals BMial 9 3iid )5 )18 soloT Julss 5 &y 3=

570 COy Houan )3 5 3 ,Smlw ax )3 YY slos )

CRVR X AREN ST PPN« IPRWA EREIIN TS IPRY
U295 A3 o duw A8 ) S LM wiS Jou=e
=) o3 Ladglw s ljae aslis) w0 4y 5
5 3,5 D)8 G 2 305 e gSRe D sSins Hue
as Lag sk a5 ol 5 sl il glsebsl 1 s
VX JINEIRRC PRV N IPVES VI JRPSI IR (¢
Sl Do) 9 Al s 58 )3 Sy 90
olST .aub oals sl PBS jid Sle ¥ L 035le 530
b o 13n 5 b S pile 03 peom I nie
Aqw_mﬁ)Sroﬂ)'_iT)_lgu_l*A‘“n_LmMé\_éfﬂLQ
sodbo il Hiul 8l e 9 3235 aslal laasgos
a8l Ax ) YY )il oSl )s azds ¥ -L\A.od._\;ro.}_).iT
ORS00 D959 )0 jm) IS e (353938
Olsebl Jl yuy 9 218 5 H1x3 S e )90 LA SWMS
Gso g0 & 5 wuly &S Dl L shw b laa
ore O 02551 Joe aB g5 )ghiin & LT pael s
545051 7\ - FBS (5ol Jools oS bayxo yis)
a9 3SKwle ax s € sles s Juols © samsliw g
D38 Joutn 3 ilaw Y10 - V9S> U3 A 8BS D Wi
Soaa e b =e )l e O L (ks )

T25 Swds & Jolw samiliwgun 5 333 )5 bolxe
03 SSlas a3 YY) a3 o3ls YLl

23 5 weliw VE oo oay 70 ()5 duusST 65 vguan

ICA VR EPL ¢ VA BRCICEN~J)
a5 pl=xil joo A Jl ey Lad sl Jol Slwly
D809 7 b3S )l w9 293 Sl Yoo A 3T
Sobs phole—ds a5 el aiges esuw Sluly
ov— B sk azy ada 0 03 .30 ,5 LT o Swild
Pror Dosloamds \r woe & PBS L s )
Ladoluw any Guauws 35300 J gas yislu adids DS 9o
5 b a8l 1) oplle 56 03 il uSud 8L
Doaie 4y 5 233 LT (5 e siumw 918 ol ws Lo
S5Ls (sl i YE ey & sk 3ub) o pan el
095 dw & bl & wuly 93 SH-SYSY sladshw


http://dx.doi.org/10.52547/jarums.20.2.232
https://ejournals.arums.ac.ir/jarums/article-1-1867-en.html

[ Downloaded from gjournals.arums.ac.ir on 2025-12-03 |

[ DOI: 10.52547/jarums.20.2.232 ]

PYY 0o 9 Lol dubs 48

uu_ublf DLJ o)bo.c ).:l [P

055 53 )2 )3 Lad sl b)) 9y euiud Js) b
A9y Ve 9 )+ ng/ml sla s Ly oai jloys
Dl 5 250 acbas B S)ly 9 arbls (Sl 53
Il asy )l Lol 399 ro.\i;.cb)g)a.,b,.,).o LJolw slass
SRS VS sk pudSS 5 Al 90 VS eulid )
9 323,58 cadlilie (5955 s pldia b )less s
o=l el oab osls lis | Jlsgos ) &S Hshiled

)93 ay eouus V- - - ng/ml jos )s Rl 359y

Sl LS (5 pluby ey |+ - ng/ml

2leiS )54 b Jol Slwls )3 SH-SYSY oaub 13a gladglw A Jsb
X10

——Control
~—m— Cannabis sativa100

—#—Cannabis sativa1000

)|.)}.o.)dm}..\.wm;).b4).) p<'/'06bm).)
JlosoTewss slaosls an aass b lad ohw Aub)
Ioael cawas slaosls 4, A o5 b aslaali o plac

e ,F ) Lyeals b oleds

Ly aisl

03) o sladsl w o i)l Jools mbo
oaols sbls Ladghuw ¢yl a5 sls lis SH-SYS5Y
ol )s LJshw ¢yl 9 035 Sawld eS| S5 s
S8 )l desy el YE aF 36393 (59,5 JSb sl
b J5b 5595 L g pud & a5 9980 90
ELY as sl yluiv wladlie ¢yized 233l ylis
LA @S0 L obucSs 4V o wendS Sl uy S50
() ) 33,5 5o Julits Sas a8 )3 /4
VPR 3 (ixie N s g0 ulwl » o9Me &
o s 9 J S laos )5 U L odw a5 803 )8
s SKea J o)l Jsl Jsy vd aslaalis oplac b
Sisles 3ub) 9 03,5 ) e buxe b 1) 393 islei b
230 03le L slegs 3l )3 aF aub osls gl olST

Jdsl yso sl -+ 9 V-- ng/ml slajss s aslaabi

60000

40000
30000

20000

9 8 7

5 4 3 2 1

L Igs5lw uaslils b Hless waxxs (5L09 55 9 (Igslw uasils b dqalge H93a) Upiis 09,5 )3 SH-SYSY 03 uas sladghw Suis) slages N Hlages
Bldeg )5 ok Sub) logs @aiudd j9) I AT 3B o s Oless )9, Slass sl H9xe 9 L1 Jghw Jl3x5 (G 3gas y9x0) V=== 9 \== NZ/MI LR j9
b0 YRBLT P<-/=D o )3 JpHS 09,5 43 s 4318 olib o plac b jlogs S


http://dx.doi.org/10.52547/jarums.20.2.232
https://ejournals.arums.ac.ir/jarums/article-1-1867-en.html

[ Downloaded from gjournals.arums.ac.ir on 2025-12-03 ]

[ DOI: 10.52547/jarums.20.2.232 |

WA 0lials (93 ©olasb oty 099

Judl S g o sle olSiuls alxe PYA

il 5 a9 )y O 9awdii 525 csuslauST (o pisul
90 )33 &<l 5 33 o il 3—511) DNA
33,F e o w8b s RSl Y b )9 S
AS9) phals ola Hids o s el b [V ¥4]
Qlaalis oplac b ploss woxxs dool s > (S odun Sy
230529 & oS 55 opl suilauST =l )il 4 plssse L
4o Ylainl 9 DNA a1 T (paizzads 5 36 sla s
SIS s L shw 9aube jg x5 9 0 533

She 9 i Fod S Il 5 390 sob ATHC s s
D )3 0309 A e Sub) A9 VS 5 A (50 Vi
ol 8l o b Jl ol gua anl )3 9 je Sl
el Bax s py sk S50 T iy S8 2
oroe slad sl i) A59) )s JMal 5 JsiygaT Sl
wlsllos [Y1] 3o 5o 2l rxo Lo bs—o )3
DI a5laies a8 THC aus )3 a8 aslos )87 i)l 35
Logall s e Slsbaw 03) Loy ge55a6 =l )il
SIS 93l Linl 38l s el puizad 5 039 USTMG
0 4 el oaub 03l Ylis ¢ypuizxed [YY] 33,5 0
i aslaalis opluac 03 S W8 yoe £ 9w Sl
5 (S 3S po rac piups ) Bl s Il sl 03 s
Sl 59D 5 S JBIS g ped (el
S o o SaaSugl — SS90 S bl o8 oy S HT
olalie 5wl 9.5 pe Vsl J9,8 Ldu s s
[¥Y] 5o 50

A5 ab odly Yl jmw )5 slaslbno s
Sl el (S35 5imbls Slaoss )8 sl oS T
03 [YE] g5 I3 ar atuuly JoiyerT 9 Jblaws
J933nllS S 55 a8 3 03ls glus )
OIS ) S Ol9) e (53sf 9inlilS S 5 % a5 CBD
el IS ()99 T (ol bl L aibly oo
5 UB7 Siluwil slesilS (Jolw slaos) )d (5 uissaud
olis ) )l Jools mlis [¥0] subl 50 U373
G iS5 36 allad SIS 8355 bl a8 el o3l

cilizo SLa e usillo o3 5—as JLss Ly 5 035 559

03) oac sLadsle a5 sls Ylis asllae ol Fbs
A 5o Sawlld 8 & kS bu=e )3 SH-SYSY
LT 9,8 JSib S bagxo )3 el YE Jl sy 5
5 35biro JSb 553 sl b (sl pls Sislas
Jailaalis opbac b )loss 9 ddsles 50 Sub) & £ 9 b
o=l 03 3y dai HualS waely dw & il Jy)
sladsls 39390 2blsds (wlul o350 sl
SRIsden M Jl S muedy s pud slad sk b sabis
JSb 555 Boac 5 )Tedli (3515850 o5 Sl 5 Ly
S diued w8l sladglw ¢y 50lsl )9 9 059
A 30l 5 bl ge 53b) sy T abl sl
0935 3 [PF] aily ules ek alizxo slaos)
ol asllos 3) g0 (Jolw 03) Yaub 595 ju s

Sabbse LT w9s 3l Jl
aS 3l ol )y S slaesls Sl Jools mlis
s aslaalis oS o SIS o plac 3950 Jleial
23 a5 Jla )s oadk CAIl anb s R PTERECPC S
oo el eslo ol el Do Gblie s
A ol oaub osls Ylis [YV] 33,5 50 SSiussss
Lo s v dilsals ol oplac ) dsa 90 THC
Ol 3-31 el a1 5T palsa s b oty
sl 0> pl 9 350 ok JiS =58 5 £la
CB1 slaoas ju8 s b Jlo3as 4 YL slajss s as
=k Il 9 (el waew Sl L 5 (535 5inblS
Doiagl 9) Koy 9 sk pue 9 5 o Linl 3
Seolw slaos) v Jelw adb) 359) L el
aS o o3l Ylds [YA] 3o 50 (suoc jig 5 Suac
oz ) ¥ o ¥ ) eSS ys JMial escl, THC
O Sl acl Guizmed 5 S5ib 50 SIS e (whis
Il 55 ol et 5 50 03 ST Gladsl) sdgs
Swl eadh asiiie ogMe 4y g o OGS siuo
camd9 )3 aags Jols Jslss eae wacl THC as


http://dx.doi.org/10.52547/jarums.20.2.232
https://ejournals.arums.ac.ir/jarums/article-1-1867-en.html

[ Downloaded from gjournals.arums.ac.ir on 2025-12-03 ]

[ DOI: 10.52547/jarums.20.2.232 |

YV oo 5 L)l b 8

L)u.ul.\lf bLﬁSs D)Laa..c ).:l ]

2= ol oobac )3 5350 Hge hesd )51
s A3l opbac 44 i3 b suac sl gl sy
505 9 3b) )3 Higo (Rliesd VoIS 58S (Huss A

D35 pladl suac slad sl —alie slaos)

23,8 Lesine asllae ol Ul Juols gl Golwl
kS buzxe 3 SH-SYSY os) Luac sladshw as
Lo 5 oands JSib (559 Gl pud sladghw pulds
oliS oplac 9 digles 5o dub) 9 ST &3 £ 9 b ac
Sy Hhals web Jos & dmly w90 a4 bl

D38 50 suace sladslw Jlos) ¢yl

SIS 9 s

Jl smou0x5 (5 i8S 053 allaw) Jl Jools allse
I 3aly oMl ST olSils Suwlivh waw ) 09,5
L aisly 5o als 39a 5 allio 9l aduy os . 3ubly 50

2S5 o pizme Qlslub)lS sl sclus 9 b I
Sy pode olliwls (saluiy slad sl wlisixs
03 &S i acaly oMl ST ol8isls 5 i
Alowo—io iiibls 5 )LSed 035 »— sl Sl r—al
2357 Joe &y )l il

References

03 sk 5 po &y pzin Bl 03 SIpiasn]
03 el b [Y7] 35550 09095 SHokw slaos)
L aslaabis oS opluac Yloial o yuols Ol 9 5
4 Aiumly )90 & 5 S5l SluS )5 bl
L 5 )9 snT 6l o S 5x5 5o Jl 5 J93

ol oau SH-SYSY oo skac

ol »> K3 asllboe K )3 Hw)p ol gl B
el ola 9 Al Glaa 59l a5 s osls
Jd=lie VS (6 e blan (sac sladglw sub)
S50 E9r 5 b b b 5 b ke o goiw
PUSTENPVY VPN IEVEC IRV N PSP | o VTSN
WAL Jds a5 b 5 asdloe 390 ok 03) wls
Dbl 50 90l oolaiwl )90 J9d

I essilas Ly THC as el oab oals ol
L s2935 5500 6 a8 JSib @ilo oyl 9295 L gl o posly
So—bzo S)ge puuds SBTS935 08 JSb
sladsluw 3b) Ghals ju s Gldg sy > [YA]
obac b ol & olgs 50 Yleisl ) SH-SYSY os)
Dl s asloalss

MUT pace & plgsoe 3485 ol slaenssa=e
aslaalis ol opluac )3 39 90 (b wluS »3

L).A_u.:k5|)_: .).))jo_b .)Lv._u.u.s u.)|).>Lu S 903 o bl

1- Jamshidi M, Hosseini SE, Mehrabani D, Amini M. Effect of hydroalcoholic extract of Cannabis
sativa on cell survival and differentiation of mesenchymal stem cells derived from human adipose
tissue to osteoblast-like cells. J Gorgan Univ Med Sci. 2019 Summer; 21(2):50-58. [Full text in
Persian]

2- Jamshidi M, Hosseini SE, Mehrabani D, Amini M. Effect of hydroalcoholic extract of cannabis
(Cannabis sativa) on morphology and the process of human adipose-derived mesenchymal stem cell
growth. Electron J Gen Med. 2018 Jun; 15(3): em31.

3- Walker OS, Holloway AC, Raha S. The role of the endocannabinoid system in female reproductive
tissues. J Ovarian Res. 2019 Jan 15;12(1):3.

4- Amouzeshi A, Pourbagher-Shahri AM. Effects of endocannabinoid system, synthetic and
nonsynthetic cannabinoid drugs on traumatic brain injury outcome: a narrative review. J Surg Trauma.
2019 Spring; 7(1):3-14.

5- Ghosh M, Naderi S. Cannabis and cardiovascular disease. Curr Atheroscler Rep. 2019 April; 21:
21.


http://dx.doi.org/10.52547/jarums.20.2.232
https://ejournals.arums.ac.ir/jarums/article-1-1867-en.html

[ Downloaded from gjournals.arums.ac.ir on 2025-12-03 ]

[ DOI: 10.52547/jarums.20.2.232 |

Y49 ol 9 o loubs i ©) 93 Jeal UL»).:ID}LQ ol&suls ad=o YE -

6- Skelton KR, Hecht AA, Benjamin-Neelon SE. Recreational cannabis legalization in the use and
maternal use during the preconception, prenatal, and postpartum periods. IJERPH.2020 Feb;17(3):
E909.

7- Mishima K, Irie K. Central effect of components of cannabis: utility and risk. J Pharmaceutical
Society Japan. 2020 Jan;140(2):193-04. [Full text in Japanian].

8- Richter JS, Quenardelle V, Rouyer O , Raul JS, Beaujeux R , Gény B , et al. A systematic review
of the complex effects of cannabinoids on cerebral and peripheral circulation in animal models. Front
Physiol. 2018 May;9:622.

9- Wu J. Cannabis, cannabinoid receptors, and endocannabinoid system: yesterday, today, and
tomorrow. Acta Pharmacologica Sinica.2019 Mar; 40(3):297-99.

10- Philippot G, Forsberg E, Tahan C, Viberg H, Fredriksson R. A single &’-tetrahydrocannabinol
(THC) dose during brain development affects markers of neurotrophy, oxidative stress. Front
Pharmacol. 2019 Oct; 10:1156.

11- Zou S, Kumar U. Cannabinoid receptors and the endocannabinoid system: signaling and function
in the central nervous system. Int J] Mol Sci. 2018 Mar 13;19(3): E833.

12- Russo EB. Cannabis therapeutics and the future of neurology. Front Integr Neurosci. 2018 Oct;
12: 51.

13- Zhou J, Noori H, Burkovskiy I, Lafreniere JD, Kelly MEM, Lehmann C. Modulation of the
Endocannabinoid System Following Central nervous system injury. Int J Mol Sci. 2019 Jan;20(2):
E388.

14- Tehranipour M, Kehtarpour M, Javadmoosavi B, Mahdavi-Shahri N. Evaluation of Cannabis
sativa leaves aquatic extract effect on triple regions of hippocampus neuronal density in male rats. J
Shahrekord Univ Med Sci. 2012 Apr,May; 14 (1) :20-27. [Full text in Persian].

15- Golmohammadi M G, Sagha M, Azari H, Najafzadeh N. Isolation of neural stem and progenitor
cells from the adult mouse brain using the neurosphere assay. J Ardabil Univ Med Sci. 2011; 11 (3):
246-58. [Full text in Persian]

16- Biedler JL, Helson L, Spengler BA. Morphology and growth, tumorigenicity, and cytogenetics of
human neuroblastoma cells in continuous culture. Cancer Res.1973 May; 33(11):2643-52.

17- Tiller =~ G. Brain-derived neurotrophic  factor; BDNF. 9.  Available from:
https://www.omim.org/entry/113505?search=bdnf&hig hlight=bdnf

18- Liu Y, Eaton ED, Wills TE, McCann SK, Antonic A, Howells DW. Human ischaemic cascade
studies using SH-SYSY cells: a systematic review and meta-analysis. Transl Stroke Res. 2018
Dec;9(6):564-74.

19- Bamdad K, Dadfar F, Eshraghi S. Bioinformatics study of the effect of brain-derived neurogenic
factor (BDNF) on gene expression in SH-SYSY cell line. J biomed health inform. 2019 Spring; 6
(1):59-67.

20- Filograna R, Civiero L, Ferrari V, Codolo G, Greggio E, Bubacco L, et al. Analysis of the
catecholaminergic phenotype in human SH-SYS5Y and BE(2)-M17 neuroblastoma cell lines upon
differentiation. PLoS ONE.2015 Agu; 10(8): e0136769.

21- Ferreira FF, Ribeiro FF, Rodrigues RS, Sebastido AM, Xapelli S. Brain-derived neurotrophic
factor (BDNF) role in cannabinoid-mediated neurogenesis. Front Cell Neurosci. 2018 Nov; 12: 441.
22- Amani F, Sadegie Ahari S, Mohammadi S, Azami A. The trend in substance abuse among addicts
referred to withdrawal centers, 1998-2003. J Ardabil Univ Med Sci. 2005 Autumn; 5 (3): 220-24. [Full
text in Persian]

23- Sazmand M, Mehrabani D, Hosseini SE, Amini M. The effect of hydroalcoholic extract of
Cannabis sativa on morphology and growth of bone marrow mesenchymal stem cells in rat. Electron J
Gen Med. 2018;15(3):em32

24- Goudarzi Z ,Hosseini SE , Mehrabani D, Hashemi S. Evaluation of the effects of
methamphetamine drug on cell growth of stem cells derived from uterine endometrial tissue of rats. J
Anim Biol.2020;12(4):71-80. [Full text in Persian]


http://dx.doi.org/10.52547/jarums.20.2.232
https://ejournals.arums.ac.ir/jarums/article-1-1867-en.html

[ Downloaded from gjournals.arums.ac.ir on 2025-12-03 ]

[ DOI: 10.52547/jarums.20.2.232 |

Y& Q')LL:.Q}L&»)L_} .\.uu)s L)u.ul.\lf olS o)lac ).:l =y

25- Davies OG, Smith AJ, Cooper PR, Shelton RM, Scheven BA. The effects of cryopreservation on
cells isolated from adipose, bone marrow and dental pulp tissues. Cryobiology. 2014 Oct;69(2):342-7.
26- Chang Y,Li H, Guo Z. Mesenchymal stem cell-like properties in fibroblast. Cell Physiol
Biochem. 2014 Aug;34(3):703-14.

27- Tehranipour M, Kehtarpour M. Effect of alcoholic extract of Cannabis sativa leave on neuronal
density of CA1, CA2 and CA3 regions of rat hippocampus. Feyz. 2012; 16 (4):297-03. [Full text in
Persian]

28- Guzman M, Sanchez C, Galve-Roperh L. Control of the cell survival/death decision by
cannabinoids. ] Mol Med (Berl). 2001Des;78(11):613-25.

29- Parolini M, Binelli A. Oxidative and genetic responses induced by A-9-tetrahydrocannabinol (A-
9-THC) to dreissena polymorpha. Sci Total Environ.2014 Jan 15; 468-69:68-76. doi:
10.1016/j.scitotenv.2013.08.024.

30- Kamali-Sarvestani A, Hoseini SE, Mehrabani D,Hashemi SS, Derakhshanfar A. Effects in rats of
adolescent exposure to Cannabis sativa on emotional behavior and adipose tissue. Bratisl Med J.
2020Jan; 121 (4):297-01.

31- Philippot G, Forsberg E, Tahan C, Viberg H, Fredriksson R. A single &°-tetrahydrocannabinol
(THC) dose during Brain development affects markers of neurotrophy, oxidative stress, and apoptosis.
Front Pharmacol. 20190ct; 10: 1156.

32- Torres S, Lorente M, Rodriguez-Fornés F, Hernandez-Tiedra S, Salazar M, Garcia-Taboada
E, et al. A combined preclinical therapy of cannabinoids and temozolomide against glioma. Mol
Cancer Ther. 2011 Jan;10 (1):90-103.

33- Wei D, Allsop S, Tye K, Piomelli D. Endocannabinoid signaling in the control of social
behavior. Trends Neurosci. 2017 Jul; 40(7):385-96.

34- Sreevalsan S, Joseph S, Jutooru I, Chadalapaka G, Safe SH. Induction of apoptosis by
cannabinoids in prostate and colon cancer cells is phosphatase dependent. Anticancer Res. 2011
Nov;31(11):3799-807

35- Solinas M, Massi P, Cinquina V, Valenti M, Bolognini D, Marzia Gariboldi M,et
al . Cannabidiol, a non-psychoactive cannabinoid compound, inhibits proliferation and invasion in
U87-MG and T98G glioma cells through a multitarget effect. PLoS One. 2013 Oct; 8(10): €76918.

36- Rock EM, Parker L A.Cannabinoids as potential treatment for chemotherapy-induced nausea
and vomiting. Front Pharmacol. 2016 Jul; 7:221.

37- Messina F, Rosati O, Curini M, M. Marcotullio C. Cannabis and bioactive cannabinoids. Stud
Natural Prod Chem. 2015; 45(2):17-57.

38- Reece AS, Kenneth Hulse G. Chromothripsis and epigenomics complete causality criteria for
cannabis- and addiction-connected carcinogenicity, congenital toxicity and heritable genotoxicity.
Mutat Res. 2016 Jul;789:15-25.


http://dx.doi.org/10.52547/jarums.20.2.232
https://ejournals.arums.ac.ir/jarums/article-1-1867-en.html
http://www.tcpdf.org

