[ Downloaded from aums.abzums.ac.ir on 2026-01-30 ]

[ DOI: 10.29252/aums.11.3.7 ]

i Wl

Bcl-2 ¢ Bax s yi ol oliae o (i) punsUlS oLS 2 las 31 ow y s
B 5 lome s (ige 3 (22 SBL S Johw

VENNYO i pdy b e VB AR il s )b

a5 bl ke Oler ol s ases e OIS (5 ol 51 (S Ol Bl g el 1Das 5 4
Ol v dle ol (olas 5= 31 6mS Lo 05 omsieml i 5 Bl 31l s Ol e 4 Dl Jlex| 153l 4
il 2 <0l gl Jslw 55 Bel-25 Bax Syl gls 050l » bS5 oy Guaa b il anlllas
s S

03, S Y 5 (e L slas o) J 8 sla oy S 4.1458\{].]@_))“‘“‘ S e addlae ol ysils By, g 3 se
oaliiwl LAl e Vo NGIKG 555 55 LelDlS oslas b atin aw 5 530S Gde 0 3lis 0555 Hled S 28
Lobax 5 0Cl-2 slaci Ol 5 ol oSb b5l oo 3L G5 A S A el YE 68 a5 s S
Glslms 5 s JUT S55 s ANOVA s 05050 5l o3litul b s 23 8 513 oy 2,0 RT-PCR - 25,
S w8k s P<e/re w5 baesls il

Ol 2l 5 Bax gl 05 0l Sl sy (nUIS 4S 5ls 0L aalllas ol sla o3ls LT 51 Jool> ol 2ulis
o S P/ Ve s e 0 sls win 3 5 P/ 0plan s Jslasie OLL s Bel-2 SS gl 203
Pyhge RS 05 S

53,5 . Bcl2 vgﬂﬁiddojog_,Lats%ywumgfwqumowwm‘w@u:d;q@s

358 o e 3L sla Jie o Bax 03 0l il el 5 Sie 05 0l rals

Bel-2 (Bax. o e Jshes (sl 160dS sla 651

Alborz Univ Med J (AUMJ) 2022 August; 11(3):325-338
http://aums.abzums.ac.ir

FYA = FFO sloamin oF oylacs 1) Jlo s VFo ) Glaasls i pull iy pole olfils 4, AUM

Alborz University of Medical Sciences

ol loan ¢ g o JWaS 5l T
05w o [T 5l por0 39910 S
¥ - u

oty ¢l axly ¢ ol 09,5
Syl sl ‘L;e)l_a[oljl

0SS guwlids ey (o390l 55;'
Sl 355 e (B590T dusge cosle
RUARS

ol slo oo 5l 5 liions 35"

Ol ol el (S pole oKl .
oAl ¢ 03 5 (S g Dl S e
Il Gl Gl (SB35 psle

2 g oy g

cpole oaSiaslor pwlid Cu ‘5:2}5‘,! 09,5
Sl oled 935 (Jle (g0l dnsge
ol

ERSRARYS A & ¥A
Email: ebrahim.hossini@yahoo.com


http://jssu.ssu.ac.ir/article-1-4197-fa.pdf
http://jssu.ssu.ac.ir/article-1-4197-fa.pdf
http://dx.doi.org/10.29252/aums.11.3.7
https://aums.abzums.ac.ir/article-1-1545-fa.html

[ Downloaded from aums.abzums.ac.ir on 2026-01-30 ]

[ DOI: 10.29252/aums.11.3.7 ]

b i o slo igo yo oz S8b slo fslo 10 BCl-25Bax csloy; oo Slieo o (Limio) pesdlls ol 5 o lac il (oo, 0 rrs

0L gl she 55 5 i) Ol of S8 w0 S el ok
500 gl (s 5 258 o (68 sl Ol sl 15 e
Loost 55 ST o Jlasl 1 ol dl b onl 5SS L
anled (e (SASsx Ssal p 0 e s el
sbul 5 g5l i Yor BV er gl anksd 4 DNA Os ks
5 ke (St Oals s 5l o585 800 5 s s Sl
s e Sl e Jialind JUEI (b SISl
ol A5 5 sk el 00l S L Dok glis 2l aad
B A6 o sl Al e sl (555
Bel-2Bcl-XI Bax Bad (sla 0 ol 45 Bel-Y osl bt (sla
Al 50 S @ SLlS el pmes 5 Ak
Gk N S sl e Gk S sl
3,8 o el (o sty dlail b 5D (sl 5 ()8 s
S5 s ol Olsie 4 Bel-Y 5 Bax gla s
b I 5 a6 =S IS s s sl
Ol Sl Ml S0 ploAS s s
slis ol fals 5 b sl Bax .5 o 4SS A0l esls
Ll smal Jeles le sl Esl (S me ol
Sl Jl sl M a8 e Gl sLb SIC £y S g
Bax s, Sistml Liw ol L Bel-2 s, 4S
GolS e slid S LS i Csl  ergel cilb
Mot o st Sl BAX Syl sbapetsg a3 S
ST M Gk e s el e R (S s
F3r5 5C p3S s OAE ST 4 i 355 4 355 0 (558 s
Oan s BaXGEs s s Sles B 5 asde Ssusl
TS 68 s (S el SUL SIBCL2 gl i
Cgr Bel-2 4 Bax e il a5 Ll esls ol ladlas
5 o e Sl Gl S s | d ke e
Al 3l ol Calg 3 sl Gla e pled O
233y Sl le S s b s e Ysluls
Gkl e il T s e el S sl el
B Gk 3L AS S le Jobe sl el W
w3l b Jb Wl 5 Bel2 4 Bax gla s S

e 0o ujb; CMans 4 a5 L .".Juth;a Jii\)él \"—)'L?.AS

-

LR VP

sle b LS 5 e eSS L Wl

L opewo oS ALl .« Cannabaceagees! il 51 Cannabis sativa
Gl Ul ol b5 it Olpe 0 OF o) Sl
bl oS ojlas el Sl E S SKlsy 5 oals Lol
e el Sl A8 5ulS Ol Sl LS 5 lyls
(sl deal s —4=13) THC llS s llS o5
O 53 35 50 (S 5blS Slaedi ;S S o5 4 0B o8 L e
Ol Invitro 5 Invivo a5 5 baid suUIS 51 el sl e
Clsses p Gl S shls SUS 5 pl oS ol el
oL plerdse J=le Ldd by dias Oy Cile s
sbdsle x5 @zl 5l Ol 5 55 e sl dlox
o skele Sl 5 LS e S Sl e 3 s
S ol o e3ls Ol andllae G s Tas el |y 5 ss bl
3 e gy Sl S 4 e THC ab e )5
Sph o e b e Slediy Ol e il
UKl s bl ol Il gla e
Cgr CBD Jle Olpe a4y duledon O L g8 Sl 2l
M sl 5 Sl (s gl g Ol
(OossBaodal s A=Wy syl s 8 ee by
S 5 p e Slalen Oloys 3 45 ol (5 505 A yllS 1
i b e S 5l 0L L s Slalllas s ps e s
@ s s S SOk 0l 03 0 s s ol sl
G2l el bS5l 5 035581 A8 olls md M5
e el ol sbdse gl GUls s &
ot Al b S Jph S5 S b sl ts sl
s a8 el gl s (g el S e Sl o5 5 b
03 0SS (B glaslrle 5> Johe S e s My o Dol
5 A s el (Sl e Sl ot
BL Gl ste g 5 ST (gl 5 sl bl 8 B 5,18 5
S Sl ks Sl sl sl s
DNA 03 505 axkad axka b 5 OF ws 5 sk S8 % Il
b 3, sl e e Jabe S cnle s

FYA G FFD o o)lacs 1) 0,00 60 Fo ) losls ol (Sisy psle olSitily g}y cale d i


http://dx.doi.org/10.29252/aums.11.3.7
https://aums.abzums.ac.ir/article-1-1545-fa.html

[ Downloaded from aums.abzums.ac.ir on 2026-01-30 ]

[ DOI: 10.29252/aums.11.3.7 ]

rry Ohlar 5 (liwsg s Ha5 by ]

Sl Gl 05 0l o n @lp s 038 gl Sl
JS CRNA zlsaal Gy oS 5l eslial L gl Bel-2 5 Bax
babl (sl 5 izl s (total RNA) il RNA S sime
J5 a0 01 51 ads e 0 e gl A RNA Cois 51 ot
b el Y1 e sk 53 OF ol iman 5 5,585,550 5,681
B oodd 48 RNA (gla &0l oo .S okl g~ gf\)sjiﬁoliz.ﬂ:
G DNA o s (eSS -V 55 s ) Ol
s Sy s S g (K162D) Sk b oS IS5
RevertAid™M-MuLV Reverse o 51 5l eslizal L ySae
JMis 4 Ls ised 31 CDNA o olKis .3 oLl transcriptase
ML Random Hexamers+/0 o «xils » RNA S50 0 e
S A5 S VY e B e 5 035380 OF s 0ligodT el
L5 o3l i3 4R35 0 ke 45 43 0 sles 43 5 63533 DEPC
Sl sltle B s esls D13 ) 2 add T Do &
st UL 5X Reaction Buffer ... .55 5L o 5 RNA 4 56
ML sV pL RiboLock RNase Inhibitor s Y pL dNTP
0 e 4 Jols S5 ks S aslsl ) RevertAid RT
Y (los L3 aids Vv Do 4 s 5 43 YO (gles 3 aids
w55 RT w5 03l 518 51 skae 4 21 53 0235 513w
5518 Sl s Ve sles s 4ids 0 e |y ST sla
aelyy KaS 4 PCR 2815 elol (sl 03Y 5o ol ok o3l
LS g pge oS 055 Sl oS5 5l 5 As | b primer3
(O Jsa)
Setup ke lunl QPCR STy ool o adllas ol s
oo Sl 5 PCR ESly (525 S asly 0 g
Real - time ,Sls b 5o L) Oly e v CS S
05 & &l edd 52w CDNA I 64 ¥ b slacd, PCR
Colg 53 5 A w5 05 p w4 b skl peve 5 g
15,5 b (B2MO3) Jls J xS 05 Ll 05 8 Ol e
055 4 S olas sls 05,5 53 L5 Oy (oo Oljs s 5
O 5 Y Jslam)dd ales AACE2J 40 3 51 eslizul b J 28
3Okl )iy GPCR STy oo 53 05 55 sd Lls ged 05D
3 5T 5)5e 05 0 6l a8l 55 Jgamn 035 oliatst]
Real-time LS o e 0350 Cows 4 gl odle & .23 S

Alborz Univ Med J (AUMJ) 2022 August; 11(3):325-338
http://aums.abzums.ac.ir

el Bl a5 by Olexr ol 350 5 & a0 ks
G 0> radsal OB s Bl sl s Ol (gl &
22 Fsn Jalss o Ol e b s (ola 55 Sl S
S ons Comal 51O @ by e Sane 5 Sl Sl 6Kk
RO P <P R P I SV PR K UNCINN [Py
Wl Doy ol Comal Sl 0 il sla bl
ba 05 0k 5 bl oslas 1 ) Sua b 5 anlll
Sl e 3 o 3l sls Jshe 53 Bel-2 5 Bax Sy gl

S bl Wl Sl es s

b (g 9 olgo
ol o o3 G 4S5 S o anlllas ol 53

g sl sy o 52 & 7-E-IR-MIAU.REC.80-B-139v
55 Bel2 s Bax SSspl gl 05 Ol » el 1 o 5
S LS ale G e YTl Sl o 3L la L
Sl o amed Ty (Gl b les co)d 28 65 8 6w
WS e 8l enllS S5m0 slas Veenglkg s b les
las sy ol 53 A eslanal Lus S oS 4TS A 5 5
Gl s S g 05N S s 4 ellS oS ISl e
ol T o8l Kalen b unllS ol S jskaie ol
3 SOU lame 5o 5 4 e slse Lojile S 5e 5 5l s Al
st i S 55 e olas LSS Susb, Ok
Olge 4 (Merck-Germany) 7V+ J 561 5l sslizal b usllS olS
Cowd 4 oslae S D LlS Gl g S C‘J"'M‘ I~
g0 los L (IKA- Germany) s, olKaws 5 sl ool
Looslas OLL s osls 13 4ids 55 53 00 538 5 ax
53 ek 4 olas s S LA LS Sy 5l eslind
sy 5o Gl Jole pbl gl 5w, glacs Gk
oslizul b Lad gl agrlpe g oolas (3laGd) A 5SS
e g i St 3y S e ] 3 50 3
Shaass opl s el LB 5as eas 5 JSlssde o las
a5 3 0SS e)s5 OLL Sl dey S eslind MTT 5,
Pl b S a el Sls 05,0 4l GuF ¢l

oSE a5l 3l ks 28 LT a5 AL


http://dx.doi.org/10.29252/aums.11.3.7
https://aums.abzums.ac.ir/article-1-1545-fa.html

[ Downloaded from aums.abzums.ac.ir on 2026-01-30 ]

[ DOI: 10.29252/aums.11.3.7 ]

b i o slo igo yo oz S8b slo fslo 10 BCl-25Bax csloy; oo Slieo o (Limio) pesdlls ol 5 o lac il (oo, 0 FrA

i b gls Jgl 53 BCl-2 5 BaXsls 03 0l Ol ooy (8l 0 o3lizal (o jasl 1V J gute

Genes Primer Sequences Sizes (bp)
Bax Forward: 5°- CTGCAGAGGATGATTGCTGA -3’ 174
Reverse: 5°- GATCAGCTCGGGCACTTTAG-3’
Bcl2 Forward: 5°- ATCGCTCTGTGGATGACTGAGTAC-3’ 134
Reverse: 5’- AGAGACAGCCAGGAGAAATCAAAC-3°
B2m Forward: 5°- CGTGCTTGCCATTCAGAAA -3’ 244

Reverse: 5’-ATATACATCGGTCTCGGTGG -3°

s a8l s ol sl s N ba el sl (TM) b sles

Real - time PCR J':.'S\) BE ol eslaul J;”;LE.» B JI}A Y d}-\’:

ul) ,lazs 3l g0
0 SYBR green master mix
/0 by el p
/o Sy mln
(b S5L Y0 Jslae) £ cDNA

Real - time PCR oSty gles 4 o aali o ¥ Jyu>

> GS sl Lo (58) oles
Initial denaturation qs Yoo
Denaturation Qs Yo
Annealing & extension L §0

FYA G FFD o o)lacs 1) 0,00 60 Fo ) losls ol (Sisy psle olSitily g}y cale d i


http://dx.doi.org/10.29252/aums.11.3.7
https://aums.abzums.ac.ir/article-1-1545-fa.html

[ Downloaded from aums.abzums.ac.ir on 2026-01-30 ]

[ DOI: 10.29252/aums.11.3.7 ]

rra

OHles g iy pw S5 Loy
Melt Curve
]
il
[l
35000.0 1
30000.0
25000.0
~
o
<+
5
s
S 200000
7]
[i=4
[
=
ki
=
£
o
o
15000.0
10000.0
5000.0
85.0 700 75.0 80.0 85.0 20.0 95.0
Tm: 82.18
Temperature (°C)
Legend

MA e lc WD HE HF

B2m o w3 gewe ) K2

Alborz Univ Med J (AUMJ) 2022 August; 11(3):325-338

http://aums.abzums.ac.ir



http://dx.doi.org/10.29252/aums.11.3.7
https://aums.abzums.ac.ir/article-1-1545-fa.html

[ Downloaded from aums.abzums.ac.ir on 2026-01-30 ]

[ DOI: 10.29252/aums.11.3.7 ]

o 5 oo slo Sige 0 (2 b slo Jslo o BCl-25BOX (slags olo Glieo o (Limi)pmnllS olS o)l 51 s 0 Fr

Melt Curve

35000.0

30000.0

25000.0

20000.0

Derivative Reporter (-R)

15000.0

10000.0

5000.0

85.0 70.0 75.0 80.0 85.0 an.0 85.0
Tm: 85.02
Temperature (°C)
Legend

oA B lc MDD ME WF

baXQ:};.J)'J g 1Y }Sm"

FYA G FFD o o)lacs 1) 0,00 60 Fo ) losls ol (Sisy psle olSitily g}y cale d i


http://dx.doi.org/10.29252/aums.11.3.7
https://aums.abzums.ac.ir/article-1-1545-fa.html

[ Downloaded from aums.abzums.ac.ir on 2026-01-30 ]

[ DOI: 10.29252/aums.11.3.7 ]

Fr)

OHlSas 5 (liwg o M5 Loy T

Melt Curve

30000.0

25000.0

20000.0

Derivative Reporter (-R)

15000.0

10000.0

5000.0

£l

i

85.0

Legend

70.0 750 80.0 85.0
Tm: 78.6
Temperature (°C)

00.0

95.0

WA B lc Mo HME NF

Alborz Univ Med J (AUMJ) 2022 August; 11(3):325-338
http://aums.abzums.ac.ir

Bel -205 wsd o ¥ K5



http://dx.doi.org/10.29252/aums.11.3.7
https://aums.abzums.ac.ir/article-1-1545-fa.html

[ Downloaded from aums.abzums.ac.ir on 2026-01-30 ]

[ DOI: 10.29252/aums.11.3.7 ]

o 5 oo slo Sige 0 (2 b slo Jslo o BCl-25BOX (slags olo Glieo o (Limi)pmnllS olS o)l 51 s 0

Standard Curve

225
200
17.5
O 150
125
10.0
000001 a0t a0t 00 001 02 a1 02 1 2345 10
Quantity
Taraet: B2m Sloe: -3.289 Y-Inter: 8.747 n2-0.995 Eff% 101.401 -
B2m) 0} s luld poe it K&
Standard Curve
275 1
270
285
G 260
255
250
245 ; ; ; — |
01 02 1 2 3 4 6§ 10
Quantity
Taraet: BAX Slope: -3.234 Y-Inter: 27.007 o2 0.973 Eff% 103.787 -

(bax) 03 s,lubul s 0 JS&

rFrr

FYA G FFD o o)lacs 1) 0,00 60 Fo ) losls ol (Sisy psle olSitily g}y cale d i


http://dx.doi.org/10.29252/aums.11.3.7
https://aums.abzums.ac.ir/article-1-1545-fa.html

[ Downloaded from aums.abzums.ac.ir on 2026-01-30 ]

[ DOI: 10.29252/aums.11.3.7 ]

rrr hlSan 5 iy oS Lo, T

Amplification Plot

T T - T T B S 5 p— |
i 28 0 az - N Ry 40 A2

BAX 05 sl QPCR STy Jpames 25 ioee 7\ K&

L’

7.5
& 5.0
=l
2.5
0.0 I
- T T T T | 7 w—t [ ppm— | T - T LT
a 2 4 a 0 10 12 14 16 1@ 20
Cycle
Amplification Plot
7.5
5.0
2.5
0.0
- -T — — — = -  E I oy g  F g IR - - e Ko
Q 2 B O 0 10 12 14 16 i 0 22

Cycla

——

e ———t
28 20 az R a0 20 0 A2

Bel-2 05 &1 QPCR 281y J samee o385 v VS

BAX 05 Ol Ol Sl s oy e (Y la500) ol
Lol ain S Sles o8 3l 0L 3500 a0 iSWI Ol ey
Ol 2 soblias 86 J 28 05 8 4 od onblS ol o las
Glad e win 4w 5 55 Jles &S J= 3 axill BAX 0 ol
oS ol L oles Cou ol o la ige o SSL 51 Gl
55 4 BAXOS 0l Olses 53 (obbas (2153810 sl ¢ nllS

JJ’;S e); LS P /r)Y 5 p<o/v0 CLN BE

.(Y)\Jyu');j,ida

Alborz Univ Med J (AUMJ) 2022 August; 11(3):325-338
http://aums.abzums.ac.ir

o) Ok Sl Jols MRNA Ol (i ZaS' o) 2

Ol &S sls ol Real-time PCR SiSS Jaw 5 s ol s
Gl e o b gladle s Bel2 Sl sl 05
035 4 ol o lae (gl atin K sl Co ol
Cos Sl 5 P /) b 3 obslas A L J S
IS 058 4 Cond b8 olS e las b (glazin a5 53 Jles
ol ot J S 05 5 4 o P 0/ 0 a3 (glaliae 2L


http://dx.doi.org/10.29252/aums.11.3.7
https://aums.abzums.ac.ir/article-1-1545-fa.html

[ Downloaded from aums.abzums.ac.ir on 2026-01-30 ]

[ DOI: 10.29252/aums.11.3.7 ]

o 5 ol slo Sige 0 (2 b slo Jslo o BCl-25 BOX (slagys ol Slieo o (L )punllS ol S o)l 51 s 0 rrr

-
(3]
1

Bcl2 mRNA expression
o

*
*
0.5- *%
0.0-
PN \ N
& &£
¢ Week

oolas b glamis 4w b ol o ol s gla o 5o oo <ol glad ke s Bel-2 Sn sl 4 05 0l Ol e 0) ls 03

BAX mRNA expression

p< o/ B p< /00 ck.w): g,.:;J: “ )\)L'\M M| s as Qwiﬁiﬁj% leS

* %

OJW\{ §|MMU;§1)WQJ&1N6QULy)Jdﬁ g;&l.- GLQJJ.L»I)J BAX Q}‘:ﬂj—.’j}ﬂ, dj QL";Q‘J:..G—YJ‘J‘}QJ

P< /) 5P<reo

Ch“” s 5 lalias SNl sdias QLS g3 0Ll

FYA G FFD o o)lacs 1) 0,00 60 Fo ) losls ol (Sisy psle olSitily g}y cale d i


http://dx.doi.org/10.29252/aums.11.3.7
https://aums.abzums.ac.ir/article-1-1545-fa.html

[ Downloaded from aums.abzums.ac.ir on 2026-01-30 ]

[ DOI: 10.29252/aums.11.3.7 ]

rro Ohlar 5 (liwsg s Ha5 by ]

anlllae Sy 3Lk sk S s e 5 e n 3 Shes
Bl 55 5 SlanST 51 sla, 86 2alS L aS ad eals oLisS
Ol i SISt sla, gSU 2l L b e Jhals 502
sy 28 a5 bl e (BB 50 Bax (55 Aol (53
Lol b Wl s DNA 55 s bS] ol Il 5 5031 (gla
05 Ol Gl el gt S 4 e LY s g3
C’L’ U st piomen ool a5 B Bel-2 05 Ol a8 5 Bax
L sblS &S sl OLE 5 s s SO s ol anlllas
L Sl il Gl el 5 dls 68 (6,55 Aol
Sk s o3, 3 Johe S e a e Solg 3 45 S e Jld
AE el Ol Kos s K2 i o Msd e oS
Sl 013 S35 b S 5lS S 5 S S CBD S5 S
Al S el il sl ofen Ok S L
THC s bl ol ot ools Olas Tasd o 50l
ol e 5 Lo 53 23S, SRl ¢ e iS5 Sl
Sl Ko addles 51 ol ol Mgt e Sl I
s b s gl Rl b 5l llS &S el o
2 TTaghe 00 03 Sule 3 s o e RS sl
el oslas ub slases e 81 Al esls 0L s SO
Olgnal ae Sl Ge oanlilie ol ldsbe Ad, Zeol
Syo 5 sl SRIBl el Ll VL glagss bl sy
S ol 0l Kos addllas 5l Jool s T e Sl
2 osmsn wer DLS S S S &S Jsall sl B4
Ssaml 5 s Gle 95 @SS 5 il e IS oS o lae

T8 e L

S dom
S Ylzm! sblS ol ojlas a8 sls Ol anlas oyl ok
105 0l 288 Sl (543 52l (sla 0i S & Jlail Gy b
Sledsle o3 Bax SGyn sl 05 olo SlBl 5 Bel2 Syl

Alborz Univ Med J (AUMJ) 2022 August; 11(3):325-338
http://aums.abzums.ac.ir

ol S olS ojliae oS sl Ol adlas cpl ol

Bel- g3 s0 1 Ao 05 by L2alS 5 Bax g5l 0f oly il
S ol sl el Ol sde o by Jske 3 2
SlslS s LS la Jsbu Smal Gl ol badg polls
s Jshe L5 e In-vitro s ) In-vivo s S
CASAS LWl Llie 55 50 Sl 5w Sl e
oL el e 4 g bbb Lads bl
S Sy 1y Ik 2S5l S e 5 LS oS (slag s
Loy g ol Ygane a5l s slagss o Jb- 5o
gaia Slllas 51 fol> mls bl T
IL- dL-6 dL-1B oLl sl S st o s Ol 5o S ol 0

OLES & Al o il 53l bl oiS G e 513l s TNF-a. 5 8

Lpd S5y

S cpl 53 oledl Sl s pslansS) sl OLd s sdas
& TNF-a Joo b Jlasl o Of & e L5 il
S oFan Pl S cr e Jbe mae la i S
555 0 Bel-2 )ﬁfiwwﬂ)f di.alS(..:EJJBaX)'}:iﬁT
Ol ials s Bax of by Lalsdl 5o ol andlas 3l b
el ol Gk 5l Vel bS50 cos Bel2 03
UL slnST ol ol o Jlasl TNF-otd 55 il il
SenSt BTl 5 T gle JKsl, W o Jabes pe
ol ol QLZZJ,MAJJ L;”.sb ;,.:,J 4 e J.;\}.Sj S ol O
oS s M5 1D SLaS s JDletl Csly THC oS
sl JSesly A5 Gl Sely roman 5 353000 OS2
5 sl 33,8 e alodS e BT ISl s 5 e sl
Candy o> 4y BB Jsls phe Lol THC o5 sl s oy
o) 3B ke DSl a5 sl S|
AL DNA ol 5 s Osedlin S sl
4 S om0 O3St i sl S Taas o
3 b by oo a5 paldenS) 1S53, Oluy ply Olge
2 sl s S s S e Jes Sk 055 RS
e Zol 5 oS bl sl Sl s ad S ses SLe


http://dx.doi.org/10.29252/aums.11.3.7
https://aums.abzums.ac.ir/article-1-1545-fa.html

[ Downloaded from aums.abzums.ac.ir on 2026-01-30 ]

[ DOI: 10.29252/aums.11.3.7 ]

éjéf‘ﬁﬁ*m slo g0 0 oz <8l slo ol o BCI'Z} Bax sle; ol ple (W)ML’K”@)"’)L‘*‘H:/J‘J,H rrs

References

10.

11.

12.

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;21(2):50-8.

Hartman RL, Brown TL, Milavetz G, Spurgin A,
Gorelick DA, Gaffney G, et al. Controlled vaporized
cannabis, with and without alcohol: subjective effects and
oral fluid-blood cannabinoid relationships. Drug Test
Anal. 2016 Jul; 8(7): 690-01. doi: 10.1002/dta.1839

Chakravarti B, Ravi J, Ganju JK. Cannabinoids as
therapeutic agents in cancer: current status and future
implications. Oncotarget.2014; 15(5): 5852-72.

Hashemi F, Hashemi M, Zali AR. Cannabinoids as a
promising therapeutic approach for the treatment of
glioblastoma  multiforme: a literature  review.
International Clinical Neuroscience Journal 2016; 3(3):
138-143.

Pagano E, Montanaro V, Di Girolamo A, Pistone A,
Altieri V, Zjawiony JK, et al. Effect of non-psychotropic
plant-derived cannabinoids on bladder contractility: focus
on cannabigerol. Nat Prod Commun. 2015; 10(6): 1009-
12.

Borrelli F, Fasolino I, Romano B, Capasso R, Maiello F,
Coppola D, et al. Beneficial effect of the non-
psychotropic  plant cannabinoid cannabigerol on
experimental inflammatory bowel disease. Biochem
Pharmacol. 2013May; 85(9): 1306-16.

Kamali-Sarvestani A, Hoseini SE , Mehrabani D,
Hashemi SS , Derakhshanfar . Effects in rats of
adolescent exposure to Cannabis sativa on emotional
behavior and adipose tissue. Bratisl Med J. 2020; 121
(4):297-301.

Parsa F, Hoseini SE , Mehrabani D, Hashemi SS ,
Derakhshanfar A. Effect of Cannabis sativa on brain
tissue and memory in male Wistar rats. Journal of
Veterinary Research 2020 Jul; 25(5):271-279.

Gowran A. McKayed K. Campbell VA. The
Cannabinoid Receptor Type 1 |Is Essential for
Mesenchymal Stem Cell Survival and Differentiation:
Implications for Bone Health. Stem Cells International
2013; Article ID 796715:1-9.

Aryamloo P, Asgarian-Omran H, Aslani N, Hossein-
Nataj H, Shokohi T, Badali H, et al. Cellular apoptosis:
an alternative mechanism of action for caspofungin
against candida glabrata. Curr Med Mycol. 2019 Jun;
5(2): 9-15.

Kile BT. The role of apoptosis in megakaryocytes and
platelets. Br J Haematol. 2014 Apr; (2):217- 26.

Mirzaei H, Keighobadi M, Emami S. An overview of
anticancer chalcones with apoptosis inducing activity. J

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

Mazandaran Univ Med Sci. 2017 Jan; 26(146):254-68.
[Full Text in Persian]

Bachmann M, Pontarin G, Szabo |. The contribution of
mitochondrial ion channels to cancer development and
progression. Cellular Physiology and
Biochemistry.2019; 53(S1):63-78DOI: 10.33594 /00000
0198

Kulkarni-Gosavi P, Makhoul C, Gleeson P A. Form and
function of the golgi apparatus: scaffolds, cytoskeleton
and signalling. FEBS letters 2019;593(17), 2289-2305.

-Laulier C, Lopez BS. The secret life of Bcl-2:
Apoptosis-independent inhibition of DNA repair by Bcl-2
family members. Mutat Res. 2012;751(2):247-57.

- Nagata S, Tanaka M. Programmed cell death and the
immune system. Nat Rev Immunol. 2017 Jan; 17(5):333-
40.

Westphal D, Kluck R, Dewson G. Building blocks of the
apoptotic pore: how Bax and Bak are activated and
oligomerize during apoptosis. Cell Death Differ. 2014
Feb; 21(2):196.

- lurlaro R, MunozPinedo C. Cell death induced by
endoplasmic reticulum stress. FEBS J. 2016 Jul;
283(14):2640-52.

Roberts AW, Huang D. Targeting BCL2 with BH3
mimetics: basic science and clinical application of
venetoclax in CLL and related B cell malignancies. Clin
Pharmacol Ther. 2016 Nov; 101(1):89-98.

Piltan A, Totonchi M, Rezai M, Gourabi H, Karimian L,
Baghaban Eslaminejad M. Quantitative expression of
bagl, bax and bcl-2 genes in human embryos with
different fragmentation gradesderived from ART.
Yakhteh Medical Journal 2010; 12(2): 257-266.

Shalini S, Dorstyn L, Dawar S, Kumar S. Old, new and
emerging functions of caspases. Cell Death Differ. 2015
Apr; 22(4):526-39.

Galluzzi L, Lopez-Soto A, Kumar S, Kroemer G.
Caspases connect cell-death signaling to organismal
homeostasis. Immunity 2016 Feb; 44(2):221-31.

Guzman M, Séanchez C, Galve-Roperh L. Control of
the cell survival/death decision by cannabinoids. J Mol
Med  (Berl). 2001Des;78(11):613-25. doi: ~ 10.1007/
5001090000177,

Bayazit H, Selek S, Karababa IF, Cicek E, Aksoy N.
Evaluation of oxidant/antioxidant status and cytokine
levels in patients with cannabis use disorder. Clin
Psychopharmacol Neurosci. 2017 Aug; 15(3): 237-242.
doi: 10.9758/cpn.2017.15.3.237

-Wolff V, Schlagowski Al, Rouyer O, Charles AL, Singh
F, Auger C, et al. Tetrahydrocannabinol induces brain
mitochondrial respiratory chain dysfunction and increases
oxidative stress: a potential mechanism involved in

FYA G FFD o o)lacs 1) 0,00 60 Fo ) losls ol (Sisy psle olSitily g}y cale d i


https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.33594%2F000000198?_sg%5B0%5D=J08ZkA2PkhnfNJLQMre-w_Hy2G_Wdl8e9nS-DBneRaU-qREWZxkh6plQnCIOyUHqwnK84yHScKzYOMi7pR99hbujcQ.EGVAcyOqrxhz9rjUyHSQ5iJHDMUQWn-B8r8A2xHJebD1W6-tgtUIufc9w74M3nd491tidtUOE7O-eyC6LYVmXg
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.33594%2F000000198?_sg%5B0%5D=J08ZkA2PkhnfNJLQMre-w_Hy2G_Wdl8e9nS-DBneRaU-qREWZxkh6plQnCIOyUHqwnK84yHScKzYOMi7pR99hbujcQ.EGVAcyOqrxhz9rjUyHSQ5iJHDMUQWn-B8r8A2xHJebD1W6-tgtUIufc9w74M3nd491tidtUOE7O-eyC6LYVmXg
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.33594%2F000000198?_sg%5B0%5D=J08ZkA2PkhnfNJLQMre-w_Hy2G_Wdl8e9nS-DBneRaU-qREWZxkh6plQnCIOyUHqwnK84yHScKzYOMi7pR99hbujcQ.EGVAcyOqrxhz9rjUyHSQ5iJHDMUQWn-B8r8A2xHJebD1W6-tgtUIufc9w74M3nd491tidtUOE7O-eyC6LYVmXg
https://pubmed.ncbi.nlm.nih.gov/?term=Guzm%C3%A1n+M&cauthor_id=11269508
https://pubmed.ncbi.nlm.nih.gov/?term=S%C3%A1nchez+C&cauthor_id=11269508
https://pubmed.ncbi.nlm.nih.gov/?term=Galve-Roperh+I&cauthor_id=11269508
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bayazit%20H%5BAuthor%5D&cauthor=true&cauthor_uid=28783932
https://www.ncbi.nlm.nih.gov/pubmed/?term=Selek%20S%5BAuthor%5D&cauthor=true&cauthor_uid=28783932
https://www.ncbi.nlm.nih.gov/pubmed/?term=Karababa%20IF%5BAuthor%5D&cauthor=true&cauthor_uid=28783932
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cicek%20E%5BAuthor%5D&cauthor=true&cauthor_uid=28783932
https://www.ncbi.nlm.nih.gov/pubmed/?term=Aksoy%20N%5BAuthor%5D&cauthor=true&cauthor_uid=28783932
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5565077/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5565077/
https://dx.doi.org/10.9758%2Fcpn.2017.15.3.237
http://dx.doi.org/10.29252/aums.11.3.7
https://aums.abzums.ac.ir/article-1-1545-fa.html

[ Downloaded from aums.abzums.ac.ir on 2026-01-30 ]

[ DOI: 10.29252/aums.11.3.7 ]

rFry

26.

27.

28.

29.

30.

cannabis-related stroke. Biomed Res
Int. 2015Jan;2015:323706. doi: 10.1155/2015/323706.

Parolini M, Binelli A. Oxidative and genetic responses
induced by A-9-tetrahydrocannabinol (A-9-THC) to
Dreissena polymorpha. Sci Total Environ. 2014 Jan;
468-469:68-76. doi: 10.1016/j.scitotenv.2013.08.024.

Khoshtabiat L, Mahdavi M. The Role of Oxidative Stress
in Proliferation and Cell Death. J Mazandaran Univ Med
Sci. 2015; 25 (127) :130-145

Sadoughi SD. Effect of crocin on Bax/Bcl-2 ratio, lipid
Peroxidation and antioxidant enzymes activity in liver
tissue of chick embryo treated with silver nanoparticles.
Horizon Med Sci. 2017; 23 (4) :293-299

Rock, Erin M, Linda A P.Cannabinoids as potential
treatment for chemotherapy-induced nausea and
vomiting. Frontiers in pharmacology 2016
Jul;7:221. doi: 10.3389/fphar.2016.00221.

Solinas M, Massi P, Cinquina V, Valenti M,

Bolognini D, Gariboldi M, et al. Cannabidiol, a non-
psychoactive cannabinoid compound, inhibits
proliferation and invasion in U8-vMG and T98G glioma

Alborz Univ Med J (AUMJ) 2022 August; 11(3):325-338
http://aums.abzums.ac.ir

31.

32.

33.

34.

OHlSas 5 (liwg o M5 Loy T

cells through a multitarget effect. PLoS One 2013; 8(10):
£76918.

Ossa D, Lorente M, Gil-Alegre ME, Torres S, Taboada
EG, Aberturas M, et al. Local Delivery of Cannabinoid-
Loaded Microparticles Inhibits Tumor Growth in a
Murine Xenograft Model of Glioblastoma Multiforme.
PLOS ONE 2013; 8 (1): 1-8.

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.

Sazmand M, Mehrabani D, Hosaini 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):e m32 .

Khare M, Taylor AH, Konje JC, Bell SC. Delta9-
tetrahydrocannabinol  inhibits  cytotrophoblast  cell
proliferation and modulates gene transcription. Mol Hum
Reprod.2006; 12(5):321-33. doi: 10.1093/molehr/gal036.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Solinas%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24204703
https://www.ncbi.nlm.nih.gov/pubmed/?term=Massi%20P%5BAuthor%5D&cauthor=true&cauthor_uid=24204703
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cinquina%20V%5BAuthor%5D&cauthor=true&cauthor_uid=24204703
https://www.ncbi.nlm.nih.gov/pubmed/?term=Valenti%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24204703
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bolognini%20D%5BAuthor%5D&cauthor=true&cauthor_uid=24204703
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bolognini%20D%5BAuthor%5D&cauthor=true&cauthor_uid=24204703
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gariboldi%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24204703
http://www.ejgm.co.uk/Author-Maryam-Sazmand/84478
http://www.ejgm.co.uk/Author-Davood-Mehrabani/84476
http://www.ejgm.co.uk/Author-Sayed%20Ebrahim-Hosaini/84475
http://www.ejgm.co.uk/Author-Masoud-Amini/84477
https://www.ncbi.nlm.nih.gov/pubmed/16597638
https://www.ncbi.nlm.nih.gov/pubmed/16597638
http://dx.doi.org/10.29252/aums.11.3.7
https://aums.abzums.ac.ir/article-1-1545-fa.html

[ Downloaded from aums.abzums.ac.ir on 2026-01-30 ]

[ DOI: 10.29252/aums.11.3.7 ]

AIMJ Alborz University of Medical Sciences Journal, August 2022, Vol. 11, No. 3: 325-338 Original Article

Kamali-Sarvestani A*,
Hosseini SE?" ,Mehraban D %4,
Hashemi SS*,

-Department of Biology, Shirz - The Effect of Cannabis Extract on the
Branch, Islamic Azad

University, Shiraz, Iran. H - -
2. Department of Brology Expression of Bax and Bcl-2 Genes in Adipose

Faculty of Science, Zand - -
Institute of Higher Education, Tissue Cells in Adult Male Rats
Shiraz, Iran. .
3_Stem Cell Technology Received: 9 Jul 2021 ; Accepted: 14 Feb 2022

Research Center, Shiraz

University of Medical

Sciences, Shiraz, Iran Abstract
4Burn and Wound Healing

Research Center, Shiraz

University of Medical

SHEEEE, ST | Introduction: Today, obesity is one of the main public health problems worldwide due

to the increased risk of cancer in obese people and the role of apoptosis in preventing
diseases such as cancer. Therefore, the aim of this study was to investigate the effect of
cannabis on the expression of Bax and Bcl-2 apoptotic genes in adipose tissue cells.
Methods: In this experimental study, 32 adult male rats were divided into control groups
(treated with saline) and 3 experimental groups treated intraperitoneally for one, two and
three weeks with cannabis extract at a dose of 100 ng / kg. In each group, 24 hours after
the last injection, adipose tissue was removed from the abdomen and the expression of
bcl-2 and bax genes were examined by RT-PCR.

Results: The results were analyzed using ANOVA and Tukey tests and the difference in
data was considered significant at the level of P<0.05.

The results of data analysis of this study showed that cannabis increased the expression of
Bax apoptotic gene and decreased the expression of anti-apoptotic Bcl-2 gene at the end
of the first week at the level of P <0.05 and in the second and third weeks at the level of P
<0.01 compared to The group is controlled.

Conclusion: The results of this study showed that cannabis extract reduces the
expression of Bcl2 anti-apoptotic gene and decreases the expression of this gene increases
the expression of Bax gene in adipose tissue cells.

Keywords: Cannabis, Fat cells, Bax, Bcl-2
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