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Abstract

Aims:Millions of people consume psychoactives such as marijuana. Mesenchyme
cells, which are derived from bone marrow stem cells, have multiple applications
in tissue engineering and regenerative medicine. The aim of this study was to
analyze the effects of marijuana on differentiation power of bone marrow stem
cells of adult male rats in adipose tissues.

Materials and Methods: In this experimental study, the bone marrow stem cells
of'adult male rats were segregated with flushing method. Then, their mesenchymal
identity was confirmed with a morphological study, PCR-RT method, and surface
markers of CD45 and CD34 along with the related genes of CD90 and CD73. For
analyzing the viability and differentiation power of the cells in adipose tissues
in terms of marijuana usage, cell samples were exposed to different dosages of
marijuana, such as 30 and 6000 ng/ml and cell survival was evaluated by MTT.
The adipogenic differentiation potential of the treated cells were analyzed based
on oil red staining. The results were analyzed by ANOVA and Schaffe tests.
Findings:The results indicated that the extracted cells are non-adherent in flasks
and, in moving from passage one to the next passage, their duplication speed
increased. In passage three, they changed into fusiform cells. Based on RT-PCR,
it was revealed that CD90 and CD73 were existent, but CD34 and CD45 are
nonexistent. Marijuana treatment caused no change in the form of stem cells.
10days after exposure to adipogenic circumstances, in addition to increase of
survival, their cytoplasm was repleted with adipose.

Conclusion:The results of this study revealed that marijuana has positive effects
on mesenchymal bone marrow stem cells in differentiating the adipocyte.

Keywords:

Stem Cells (https://meshb-prev.nlm.nih.gov/record/ui?ui=D013234)
Cannabis (https://meshb-prev.nlm.nih.gov/record/ui?ui=D002188)

Drug effects (https://meshb-prev.nlm.nih.gov/record/ui?ui=Q000187)
Adipogenesis (https://meshb-prev.nlm.nih.gov/record/ui?ui=D050156)

Bone Marrow Cells (https://meshb-prev.nlm.nih.gov/record/ui?ui=D001854)
Rats (https://meshb-prev.nlm.nih.gov/record/ui?ui=D051381)

"Corresponding Author: Davod Mehrbani

Tel: +989171130337

Fax: +987136223418

Address: Burn and Wound Healing Research Center, Shiraz University of Medical Sciences, Shiraz, Iran.
E-mail: davood_mehrabani@yahoo.com

Received: 25 Feb 2018 Accepted: 22 Sep 2018 ePublished: 10 Oct 2018



Bl 5 Gihme slagise lssiul ke Gardile Golds sladabs 35 (Suiisnsl U8 5 (Ghnde)lsle GunllS HSlg s oslas il uy

S tS J 8 (658 50 Ly 85 bS5, S e
g g0 G S ab oy Glay 2S5 k.sj‘ff’—"“’ s
45 05 o a5 N0 s pus 55 (L) GebS ()
Ll (i slp2S 5 Sl iy 3 Laol s Singe
ol dsb oo prizmen ail o bS5 lislidl s 4
et S 51,5 aallan 50 LS ol (sLmesysl b 550 olse
4S il spmy an oS ol slionygl 3 51 a8 (055 b 4
S5 S 93 58 el 3l 5 il a0 )13 555 0 53
(0 S 5 658 s 552 L (mle (U L
lres sl S5 shs e 3l 3sl s a5 BB an
Ot L bl o 5y 03le Gy D gm0 555000l S
abm‘ijdﬁéguwjjj‘éuHLjdjﬁ G 4S Cuad
claaly o smee Ly Sl cloas Lt o il ys s 3158 o
oatUlS oS o )ae (ol Plasly o TGl 4yl eole
“;Mrlj‘u_fww._»w ‘_s)_\wg_d 09— 6_4\‘,:’-
585 (ot O3 (g3l ol shls (o Sne o2
S5 olasl i S il e iz G5B 00 S
slo o Su o e ol o ol s osliacls us
s o35l ik il 5o ol (6 (Ssm sl ol 5 (K
Ol gl st slnglays 5o e LS ol ool
s (Sl 305 b ol 105 53510
(Sl ¢y (o3 o Sz 2l (o
303 o5 5 35S sl (ol i Olgdllic Km0
s 51 Jolo mlis bl s, 8 e 15wl
Gl meblS 88 oz 48 el sit ool ol 438
=)o 55 0la 5 Al 4 el (35l
#3515 5 (50 3l rizman [OPal aie gl 05
Jloa L aead 51 o Samsgy s oS oL S LS5
du’&"ﬁ—*ju—w);.‘ dipe) 534S Gysb anor s e 5y S
il glaeiils (ol 00 S G e ol 3 u_njj'_,aj;
3l deol ol Gl Tl e, sl ) liios
RIS PMUIPRY 6“(":_“’” 4SS cod sz enls olis ladss
e i 5 S olmsply Gl A 5
33 Syl snas, S i el (sbls S ai s
s 5 Ll s Jpe Loy n P58 5 S

LBOI0L gl alais y2oblS
Ul S A (—aass f sl ol clad
oS o) ol sl asls gl gam o by (8L a as b
s Bl e 5 5 (sl 5o (Sleps eslid (gl
3 9= o oolaal gl ol an ol slad s
S Ko iy % S5l e sl olsis 4 iz
I sl e bl b el plosl a1l 5 (ligngs Ul
Lol 5 —talsss sla sl b an ;ote i 55 2 it
ool oials Ly sl s 2oy s a5
s a5 55 0tn ) g et (S0l A
QLxanAJ.i‘S\.[B]JJ)b (s s 3l w)&.@.ﬁ).!).i{.!
bl il slad e 4 S ol ol a8 aulesl
S o g |y (ool gy 5 atls |y i) s 3) 5 S

Horizon of Medical Sciences

lyslw bl ANy 00 olas Sl
3k sl sl s (S35 sl ol = (i)
Bl 2o Gla e olsseal 1he aniilie

_ M)Lu_ﬁjn

(&)&w\ JU n\iﬁ.ﬁ\) «w)u uu..a;u_} r}kc .\>]) nwt‘i‘r Cnws ) A;\L))A‘ A)J;
Ol Sl

PhD " 5L ge 5505 583

0l st st Kt ol ol ¢ 5 5 (St g Aisns S
_ PhD (o b b 5

2ol st e ol lsT ool 3l dmly o pmeltibions s 2350l 05,5
PhD ol 3 pnns 2S5

Sl Ol (S psle iy (L S s g Sl Sl 550
Lol

ouSs

osliwl O J_.L.; u_gl.bdbji'z\}) Bl QL«; 008 \_h:u}.,\.a Slanl
3 35 s ms IS (sl ol sl 5o arilse sla s i o
oo Bn U acallan ol 15 ity o a5 S 5 Sl i
Ol 7re ol bd s (s ol ol o i so)lae 56
S el r el w b o o gl s

ol s sl Gadsl ¢ 25 aalllas (ol 53 b ) 5 3150
G5 S350 2 L s bl i bs 5 o Ghse
Sl 0l s g 5 desli Lagl el e oy 55 CD90 5, CD73
23 o gladigel Gtz U e bl o s e badshe 4 Lyl
Sheslaal L 5 g osls 3 (i i Veeengml s Yo olie (o, xe
s S5l (652 el s LN N 5 MTT i,
Lot 5 23 8 5 (e a5 35 ol 515, S g il o
s g 5 S5 s ANOVA sy sol 3 eslid

aSadls s st gl slai ol ol ol dLaaly
acily gy e Ll S5 dmy S S5l gy sk
smam RT-POR oLl L it JS S5 bl p Sl 53 5
L e .t S ol CDAS 5, CD34 ym ot e 5 CD90,CD73
590V 3w 500, Sosladl (ool LSL“’J}L—*: St 53 (g i
el st oo il e S sl Lams (2 me 0 s~S3
s 8wl =l ol

sk 5 1 G a8 ol L5 sy ol il 105 S A
Ctta 8L bl (o m slad o an gl s e tilie o3l
S ol sl i o anmiilie 6ol Jsbas dgslin LamoUS: Lol ,\_J{
s sleo sma « S gl

WAT/VY/ -8 sl s ‘C.J\:
WAV YN sl G.J\:;
davood_mehrabani@yahoo.com : ytus sdiws 5%

Lo RY-2)
acligblS sl sl 5 oS aid 51 oS lpslu ugllS LS
o Mb&dou J.,S_‘i&uﬁ_;.?y)‘\ a.>|)_’al>' R I
‘[1]"‘9—”26‘ A_&;J_b); aculioblS asl gl 4_';& olg—e
SPSETNPISR UL PN E QU DU JNPYSS ) WA\ U -t
&l oS ol i slacad 5l olga ol 53 (ol
3 S oo dn Qi LS e sslia g ls Gylas
ls Solss ol ot ol an el LS S g
)\J_'é salaul >)9—0 Lcag‘l:\_ber)gj_m \_a:oxl?abj

Volume 24, Issue 4, Fall 2018



OySe 9 wojlw S

OUPTRNCHR f S5 JS NN F3 S RO g DY
molie (555 A sa G amitome 05 SIb 8L sl 5l g Sl
Slet 55 o SIS Bl ele, Uy s S5
o olssel i (g s—ititacd uan ,\._mjfc_l:ﬁ g gzl
F12 DMEM (Bio idea, Iran)b o b wg K,
Saeks ol .aos § oy o ol sl gl 5o 5l FBS o500
(Eppendorf  Centrifuge  5702R-Germany)
T sl 53 VeeetP s Lo 5506 s e &yt
J}quyn&TMr\:u‘w;O QM@;%&MQ)A
F12 e L 2 o S0 L Lol GiS st oyt
Jize (Orange, USA) Vo S G as 3-ee DMEM
223\ 5> FI2ZDMEM ¢S Lms 2 Ao L
»lddw s+ Al osl W.S(GIBCO, USA) FBS
S aS ol 5 a0 40 CO2 o3 0 5 am YV (slas
sl 5 slaul (Jolw sl ey amops A as adsl
By Mﬁ)b_z ool 390 CcisS g r}-’-ﬂ)L«NL)l o
(Nikon ECL Q));.ﬁ‘ g?))g_wjﬁ.ajl osliiul L-‘Lf“’JJ-’ Q—.i\
S9 ab LL 5l aJs. JPSE TS100; GAPAN)
033 sl ye 5 A S8 e 1 355 dile oDl b
s aallas ol s crtman o3 88 0ol syy e Ll
emBS oL S S50 so)las oo ol 5= 05l
MTTMJ})J’\W)ﬂCﬂ‘)JDJLA:&H“J—fG ub.,ou.wuj
o e 0een sguis a8 o (ol s Seslan
s> (Invitrogen;USA) 4« Sal> 1 e b i Sal>
el ¥ playeailaa s osls jl, 8 i e
ol glackle LicaSh o b o oy siats
Jols Gaobl o) ae 51 sliie (slaygn bl o)las
Yoiloc0o e Vo lhe Qe e e N AY- AV N L N0 Yeu Yee il
i s 5o p_fj;u REERET R TI RE T CR0A PROUL PUPOF SO, P
eelw Y8 Guea yadasy sl iolesl claey Sas
S om S a8l (3003 0 5 YV slas Ly 5l S
T L Lncidy 51 oS slad sl S T s (et a0l
5 mg/ml e ble ULMTT 55 oo3ls Jotoe i 5 Ko
a5 YV s 3 sl Sl el £ 3] v a2 505
= S 5 a a5 sk gy o lne o Sl
DMSO Joloe i 5, Yoo Sals o an gl i
slash Luss § Lol Sigma-Aldrich, Germany))
s o IMTT L a1y 3l s eaislaul o g5la) s
Ais Ve Ddady 5 dd ol Jm s 55 (Sale Ve
BREBY I o L (655 i Ll s s S S
(polarstar omega-BMG LABTECH;Germany)
s 3 e aon S a5l OV g S5 b s
osde ceitS e L e a9 oSGl VY (D s
o %5 (650 5 LeSale aen s el YE a5l syl
e S ool il 595 b e 4 sl 23l (655U L
e LS MTT s 5500 ooy 53 cela VY 5l sy
cbale MTT ¢ gl 5l Joolon pilis ool o asllan ol 5o
u_.‘ u_,...)| .ung ul_z...\ \0~—‘f“~ng/ml 0 9hma ) wul.«.A

IFAY 550 <€ oylods VE 0)90

J}ij el VU}:)JH.AQKJ)‘\ l-"k;}i}(,—il 6}JJ-545
oS oS (slns S L adaly s a1 i s
555753508 5 =l 5 S sl olays aiza o
Gl s 5 (g3 0o duui)\’f J&.;}:;}:TJ_J EEEINY
osls Q—i‘ g.r[w" My J_al lallzs Q.ﬂ r\_,u BY u_ng
R OUN P -SSP T PPN JEN TP T Py
oloays aipes 53 oS o bl asg il
5555905 S izan 5 el 03T Gl e
S 3 O G mzn g 31 2l ] e 5 g S| Sy ]
5 mn 3 omilpe 5ol o a5 K
Wl ki 5 A (S 53 ol 3,08 5 Laphal 3Lty
sl bl oS o )ae 3l sy Gica Uy 5l iy
e aiil o ool sl sl (6l Jomnily o (i)

s B ool e il any (o Glaigs ol

TSR

o8l o WA Jlw s S el 2 aalllae S o
ool s s o) US55 5 a0 S alail 5l S Sl
“-‘%“S))}p-:‘rg-zbb‘}c’ Lo L adely s (Al o ol 58
1396 IR.miau. REC. . A-Ve i coms ol zils 335
a5 (S5 aalllan Cgr (s ) 23 ey s 4
e Sl tss ol she amitilie ol sl
olbas (unllS LS sl s 2 el s
8 4 e S ) 3 el L olS ol ASUl5
35 3 155 oS oS a8 sl Uity i o) 51
O3 5 S Lo 55 s 5 g Sl a5l Loyl
St 3352 p0 srlae ol as § o5y 5 St b
el TV Jomlel 31 osliiad U e olBlS L8 (goi S
sbie e a2 S D olyie an plall S
calw )y, aK:_w;)s Jeols Jodoe (s a8 s
5ol 8 sl s £0 las L gLl e 2STKA S,
sslial Loylae gL o acasls J1,5 aids s 590 0+ 35,5
e s izan s S B s S s b as s ooy
acty ) Sl glads b5 | s s i s )las ol
ol rl_?dl olay a8 d)\J_g_f\: Jlosw e yo s
SHadsw gagalse e olae (3lwss, st
s S eslead dade 5 LT S e s lae Jolol

olgzl yae oiilie sla Jslow dgs cga aalllas ol s
=Y 8 035 L ale 50 31l sl o (ge s 0
08 tals 25 5 (81 e Sty 550 Ol g s 51 0,8
SUlse LS o8l any 5 (i 5 5t S pse
wisly (2) Al g sdarma g5y o s 53 285 Azl
w.u.).f)‘ dm L A ool Ju&\)w‘éﬂjr}-k& DK_‘;‘J\:‘Q
o 33 s Ay ST i S il L el 5
(JAL TAJHIZ-JTLVC2X- JeaN 552 5 55 g 5
o iy 5 oy sl o8l was J—ie IRAN)
sl el (BD-USA) 506 ay 5 03 S i Lnl
(e S 5l Aoy S 5 ilias 5 3L ol

SIS 381 i gi-(als dolidad



Bl 5 Gihme slagise lssiul ke Gardile Golds sladabs 35 (Suiisnsl U8 5 (Ghnde)lsle GunllS HSlg s oslas il uy

A=A gy Yo Soace p3 a8 gams dn 03,5 oy iy S e
j\_w\:u.: LA oals Uiy UbJjLw ‘L_wyk;‘_mscb_m oy
S ISt (Sl dly b S8t s sl il o5
oo sl s el ol 3l slad s Jmame JS2
25l pnil s CDNA et RNA gl il ) ooy s
ol slad sl b o ol l aol 5l ady sl s
U_oLa:."»‘ sl s dle a4 u i sls LRl W‘Jo
s Sl Sliss sl glos b by e
»CD45, CD34 5 2> oue ;CD73 5 CDI0 ;5o

Gl 0 a0l ol (V) JS_W

ladder CD34 CD45 CD73 CD90

CD73 ,m 5 (£0-bp) CD45 5 (Yo¥bp) CD34 ,yam pte () S
.(\Ybp) CD90 s (Y-Abp)
JMA-;HDL’U‘ el Lgs a5 ¢ enblS oS o lae L
aSd g (e (el e ool slad e (g ol St s
e s sleowsy i3l S s @u
sdle an . anal (o a8 05, ladsbw L alio s 0as

400
350
ET
250 =
frin
I-'h.
E - :
]\ i
1o
50
a
T 1 Fl 3
B e v 100 dEFIT 385,55 135995
g

ccilen slaes § s leoss 0 Soloe anlia (1,13 505
bl olas bagalse o slad b i 28
el YE 51w YN0 ng/mlgla oo suiS <l s slad sl -
el VY 51 100 ng /Ml sl 58 5L s (sla sk Y
el VY 51 et e =T ng/ml glago aiS b ys gl =Y

Horizon of Medical Sciences

35— g JLas gl ng/ml el 555 Laclile
Q)Lejul_yd\kau_:lﬁuﬂ?v_mw;)b_@ sl
5,5 RT-PCR 25, L ool sla S —olaisl cla
55 s PCR 5, cDNA ._Js mRNA ¢l
sl ;S 4S CD45 ;CD34 4 by o clags
Pl di s ool slad g olazs] sLs S
e gmilie Glad s ol el S et A2 S
S5 a8 e s aslinul aSaly VoS By, b
..;\-JLL:D.&-N) J\—é).}/\‘ l_»V’ J}J—‘:—@&hl}ﬁ)é‘;}l—w
Ceite J xS olsie o Sals 55 o ,s DMEM +FBS10
s 53,55 Sen 00 ol m am s il e L
sl (Merck , Germany) oliws - S, sSul
0555 0+ 5 (sigma aldrich,Germany)e sl
(sigma aldrich,Germany) —wliosinl ) Ao s
Sdsas e b ool was olsal e ol s )lae
(CO2 Incubator, MEMMERT,, 5L &6l s 55, Y
b L Sy 55 b 5 i a4 GERMANY)
Job o 2l ol s g s S (a5 La Sy
ol 3 U aids £0 Eaty LacSaly alS wlSo)lae L
aalsl s 5 s S e (Merck, Germany) s—o,s ¢
(Merck, Germany)ao,s V- JSII gz 51 o
B g el S, (Bio Idea, Tran)s, o sl J st L
JSUIL 4o ) en L ae s s ol b3l
(Nikon eys o) oSy S L 5 st dops V-
5 o 5,»<ECL IPSE TS100- GAPAN)
Gl 518l o 3l sliad Ly ey o 3 (s, A S
bl 4 520 ol slag sol 5l sslid Ly 5 SSPS-23
o Lasls Ol (g lslinn 5 sl ads —oiias 543 b S

asan S b p<0.05 b

s
I Cljé..:_w\ claddw el as sls olas aalas o\ e\....
9 S (g ity gl 53 5 A5 bk Ih SN s
sisbe L sladsn 5l 5 wa s s ciS e s
SIS AL FYSUSIUNEA S NUPHPINYIE U UL YN [y (NP
5378 Lo Ao o815 L S5 S oS 5 s
e 5 o B s a5l ey s § JSs Sdl
S an iS5l L 5 asel o 5,8 el an0)lss sl
L e Sl (Shodss (i boime ) e (b s S
et o S (S ertilie ol sladbn bvwg oS
gl 85 5 a) (sim a3l 5 S Ll ads a5

Volume 24, Issue 4, Fall 2018



s b lallian L gl ) 48 e sl n e
L7 15 coplota ool s\l 05 il o O]
Sl 05 ilpe Ll s s date ay (imyy ol 5
slads sl Siless 25pa e sy >5 5 She
S (ol Sigigy Gha 3l sl L el (ool
5CDA45 ,CD34 5 2~ pos Slmary sl oy (281
JS oo slanss S aan 5,50 55 CD90 ,CD73 5o
il Joolo ilis Ly a8 8 815 asls e il 5
YAV Jlw o oSl YoV v 555908 b wgois rl_"u‘
s IIBI200, o, oy 2 YV s o ey
a0l ae ol slad sl ol ol im0
35 4y il 53 5 eSSl 5 (2 sad sl
Voo ol L oo las ol slad gy <8 S 518 )
3 saddw o mon epblS olae ) e s p—fﬁb
sladsbw an ol an 3l iz o et s 348 S
ot oyl sy s a8 el 5l (Sl s asog 2
=l s o e sl e miles
035 (soamdiil o gl o) s i ol )5 L ol
o S i Ll 5l b Sl ol slad s
Sl gt p 53550 PHAsl o son 55y sa ol
3 =SS PPARY s )ls i o 55 s 5 —ilises (sLn, 5516
o emiilie ol lad b ol cga oY (sls 81
90 Loy 3l ey b a5 a2 slad
Lao‘g,\_debﬂw)o)ﬁ:JfJ_mwﬁd_;)_jw):
2 oot S i 03 (6t lalllas a ag S o5t e
Gbls (o el sl ol ol o 4 S PPARY o5 oL
ol s ools s Ll B2l s acal o oS 2
oS o)lae 53 550 SLS 5 3l (6 a8 S nblS s nl i S
PPARY (o) Jlas 1ol S oliea il o o sblS
Db 3 0las a aaly SaasSslaS 51 SG e e 50350
Ll Olpo a5l S48 5350l S o 5 ol -2
e 03 s el i 5 53,5 o ail o PPARY
oo 5 pn b ) s sl (i) 5w gt LSl
Jlasl L | s smas saliad ols o g Lans bS5l olss e
Lt e sl 5 b sloas 5l s PPARY Glo ) ginn; 4
2 PPARY s a3 Slalas s aS Lol 5 ass 5 e
b sl b 5 Slgll 5 gl (6,5 S e
PUWER PP | CSN [FU R W P9 W P P
aay 53 s |y ol (s slaasl colallas ool s L
Sladsla an ol 7t ol ol gladsw e
b oS o )as 53 35250 gLt giblS sl oz
J_vw C,_cl.- AJPPAR’Y LSL“)f:.—W) 9~ salawl 390
A:_.ij); .J‘.}CA.:_‘«JJ}_&‘}_AQ&J%H”J}‘:LZAJ LﬁJ}l—w
HLJ).: L;J._:Sj;:.guij‘ (i DR 3y 903 ‘}_Aﬁaui&:jj‘a
O s Ko slmss S ay e silie o3l slad s
g S 4 gy s ol sl 5 35 a8 (slad sl
Al o BLol s o)lcnl 5 ol dins ool s eail3l 3

IFAY 550 <€ oylods VE 0)90

Ohen 5 Lajle @350
534S ol s adllae o s ool el T ool il
sl Lg\_mbf)a [F9) YW u_‘,bo.,\s)‘ Aoy slie oy
ol (e DS e s LS s Lae Cidises (sl jgn 0uiS
(Y 5V lnlases) 2o ei sdal e

300

250

200
150
100
50
0

30-150 150-1000 1000-6000

2883

Js
ng/miv lajss saiS ol s s  Slo o055 ko el (Y13 505
Sleeals)eee NeeoliVOe NO-G

j})\ﬁ@b)))l_a.“ﬁds‘sol_&i ullmu_.l @L—\ b})A_CA_:
ﬁukﬁm@w_ﬁhga\ﬁfa)wﬁg‘;\aﬁ);rﬁjb\u
e 38 S5 ) o 5 23905 Sn
a)JS/LngJ}l.w aslen = ulJ_Lﬁ ‘_,_;.‘)‘ &_g_u)j::v.)‘ ‘L:‘."u
ey st 2L 595 V5l g S5k an it oaaliie J S
N S 5l am g oad arilsl e 5l sl 5 5
= ceple oy sl b Gl S5 Gy sl esliad U 5,
Jﬂfduajﬁdhj}bﬁ)@wjnu sdaline ol Las
(YIS2) aos S a2

4 5l Lo =Y 28 e -\ ladsh s o ol e (YJSS

‘)::LMLKA)WAW&@J?
d\.na}_)f).\ LnJJLﬂrw}\w:.:w);&ﬁ Sals 355 sams olis 50 3 &)
il 255 S

Cou

sy I8 d\-“’JiJ—w SSslstye haltie el
JS_»/ uu\_w‘J_v (Y 039 G"i-"t"‘b" “_,‘_QUS o)\_ac L- oIl
olezs a8 olal 5 o Sl S 4 S 5 (S5
aJ._.&A:éJf)KAg cble s RO U L S WY S PRI SV Wy 1
AL L S S St cols Sl

EATT-PS N PP D)



Bl 5 Gihme slagise lssiul ke Gardile Golds sladabs 35 (Suiisnsl U8 5 (Ghnde)lsle GunllS HSlg s oslas il uy

L
1- Kidd PM. Multiple sclerosis, an autoimmclfme
inflammatory disease: prospects for its
integrative management. Altern Med Rev.
2001;6(6):540-66.
2- Long JZ, Nomura DK, Vann RE, Walentiny
DM, Booker L, Jin X, et al. Dual blockade
of FAAH and MAGL identifies behavioral
processes regulated by endocannabinoid
crosstalk in vivo. Proc Natl Acad Sci U S A.
2009;106(48):20270-20275.
3-Alakbarov FU. Medicinal Properties of
Cannabis According to Medieval Manuscripts
of  Azerbaijan. Journal of Cannabis
Therapeutics.2001;  1(2): 3-14.
4-Farquhar-Smith WP. Pain and cannabinoids:
science and evidence. Pain Reviews.2002; 9(1):
41.
5- Ruiz L, Miguel A, Diaz-Laviada 1. A9-
Tetrahydrocannabinol induces apoptosis in
human prostate PC-3 cells via a receptor-
independent mechanism. FEBS letters.1999;
458(3):  400-404.
6- Sanchez C, Galve-Roperh I, Canova C,
Brachet P, Guzman M. A9-Tetrahydrocannabinol
induces apoptosis in C6 glioma cells. FEBS
letters.1998;436(1): 6-10.
7- Marselos M, Karamanakos P. Mutagenicity,
developmental toxicity and carcinogenicity of
cannabis. Addiction biology.1999; 4(1): 5-12.
8- Cavuoto P, Wittert GA. The Role of the
Endocannabinoid System in the Regulation
of Energy Expenditure. Best Pract Res Clin
Endocrinol Metab. 2009; 23(1):79-86.
9- Borgelt LM, Franson KL, Nussbaum AM,
Wang GS. The Pharmacologic and Clinical
Effects of Medical Cannabis. Pharmacothera
py.2013;33(2):195-209
10- Svizenska I, Dubovy P, Sulcova A.
Cannabinoid Receptors 1 and 2 (CB1 and CB2).
Their Distribution, Ligands and Functional
Involvement in Nervous System Structures -- A
Short Review. Pharmacol Biochem Behav.2008;
90(4):501-511
11- Jesse k, Biehl B. Introduction to stem cell
therapy. J Cardiovasc Nurs. 2009; 24(2): 98-
105.
12- Poulos SP, Dodson MV, Hausman GJ. Cell
line models for differentiation: preadipocytes
and adipocytes. Experimental biology and

Horizon of Medical Sciences

oll olgiad (So 0l 5 Gabsinbls s e lab
e o G b 1Y s (s gl sas S Ll sa
g s Ol lad s 4 oloy il ol
O Al (2l ol 5 s b ol
ke gyl s e e o g3l 85 BRS¢ bslos
48 ams e 31 4L 2 Sl a4 ol
el i G 3l Jeo b ams Lol e b A1 0
Marys)las ledas copols s iy YamlaS s, S
5 o Ao e sl Ss L ol ol el s oasas S
OS5 3l aS el am g U Lias 2T ulaly a3l
L bl 5o 5 enps oo ainan olas L sl 53 (usllS
=Ly 4S5k o (it ol i Lt gla
et V] e JUl o a5 JytolilS il -9
w55l e 5 e Jm e 0o T b s Sdae 5 50l s
sbdiw s as ctbasgasbode oy PO, o
35 el W ol s 0l sl o ol e (o3l
o o olsmial S oS, s p ol Sal 5l
Q\ja’d_u\ e D me,..:_uﬁol u“—“f”‘ J_n\.r— 9 b e wbﬁ‘
Sl ol Pl DLl 5o oy 2alS
S odle gl Sl 5 So sl ¢S i
s ol a8 Bt o 55 555 gl g a5 355
s ol ela o) lae 3l oalial csgdmee JVs 5l S

el oIS

S dess

e Ols o aalllan ol 5l Jolo slaanb s a5 L
sl s sal bl S o) ae e S e s §
A bls (o slad s 0 olgsnd sae aitslie ol
S8 5 S ey 8l &S Ll 5l 5 el ot
sl g a3 353 st S nds g s
slman sl b amy sltae sl 81 o lay ola s 1 aily o 5
3 osmasay o St Ly syt olays o3 L 5ol S o
S 5 (S s ol g by o lailag 355
ol 53 el oS Sl e ite (i as b ol
Db 0fm g A i 290

ollia)l8 L acacle 5 La 2 5l 1 il )08 5 Sis
u&_mjrj_kﬁo&wl)déudukj}l_w@%)_{frjw
25 Gl Bty 5 il 3l (93550 1 NS s

ole a5 by e 2l ‘Djfc@ il ol
el 05

39013 o3 YO ((Jol odiuns 55) .\,;A)’Lwﬁf ok i
sk ) e 122l A 1003 YO (Jgiame s ) b e
Ao Yo (r)\_é.> QM}J) ‘5.?6\ D grens (A2 ) Yo (r).m

el 1 b i 0 4 aalllae ol sla 32 5 o s

Volume 24, Issue 4, Fall 2018



OySe 9 wojlw S

23- O'sullivan SE. Cannabinoids go nuclear:
Evidence for activation of peroxisome
proliferator-activated receptors. British journal
of pharmacology. 2007; 152(5):576-582.
24- Frisher M, White S, Varbiro G, Voisey C,
Perumal D, Crome I et al. The role of cannabis
and cannabinoids in diabetes. The British
Journal of Diabetes & Vascular Disease.
2010;10(6):267-273.

25- John M, McPartland. The Endocannabinoid
System:  An  Osteopathic ~ Perspective.
JAOA.2008; 108 ( 10): 286-295.

26- Idris Al, Sophocleous A, Landao-Bassonga
E, Canals M, Milligan G, Baker D, et al
Cannabinoid receptor type 1 protects against
age-related osteoporosis by regulating osteoblast
and adipocyte differentiation in marrow stromal
cells. Cell Metabolism.2009; 10(2): 139-147.
27- Nick Bakhte Dastjerdi, M. The Effect of
Dexamethasone on the Differentiation of Bone
Marrow Scaffold Cells into Fatty Cells. Isfahan
Medical School J.2005; 23( 77-76 ): 17-17.
28- Lombard C, Hegde V L, Nagarkatti M,
Nagarkatti P S. Perinatal exposure to A9-
tetrahydrocannabinol triggers profound
defects in T cell differentiation and function
in fetal and postnatal stages of life, including
decreased responsiveness to HIV antigens.
Journal of Pharmacology and Experimental
Therapeutics.2009; 339(2): 607-617.

29- Takada 1, Kouzmenko AP, Kato S.
Molecular switching of osteoblastogenesis
versus adipogenesis: implications for targeted
therapies. Expert opinion on therapeutic targets.
2009;  13(5):593-603.

30- Cao JJ.Effects of obesity on bone
metabolism. J Orthop Surg Res. 2011;6(1):30.

IFAY 550 <€ oylods VE 0)90

medicine. 2010; 235(10):1185-93.

13- Caplan Al, Dennis JE. Mesenchymal stem
cells as trophic mediators.Journal of Cellular
Biochemistry.2006 Aug; 98(5): 1076-1084.
14- Pournassarkhakabaz B , Baharvand H.
Human Mesenchymal Stem Cells and its
therapeutic applications. Anatomical sciences
journal,2007;5(19-20):167-215

15- Taheri F, Haji Ghasem Kashani M,
Ghorbanian MT, Hosseinpour L. Inductive
effect of Deprenyl and Dimethyl sulfoxide on
proliferation and survival of the mesenchymal
stem cells. J Gorgan Univ Med Sci. 2012; 14
(3) :10-18.

16- Ramezani T, Baharara J, Saghiri N. The
Effect of Saffron Aqueous Extract (Crocus
sativus L) on Osteogenic Differentiation of Rat
Bone Marrow-Derived Mesenchymal Stem
Cells. Journal of Birjand University of Medical
Sciences.2014; 21(2): 169-178.

17- Polisetti N, Chaitanya VG, Babu PP,
Vemuganti GK. Isolation, characterization and
differentiation potential of rat bone marrow
stromal cells. Neurol India. 2010;58(2):201-8.
18- Karaoz E, Geng ZS, Demircan PC, Aksoy
A, Duruksu G. Protection of rat pancreatic islet
function and viability by coculture with rat bone
marrow-derived mesenchymal stem cells. Cell
death & disease. 2010; 1(4):36.

19- Maxson S, Lopez EA, Yoo D, Danilkovitch-
Miagkova A, LeRoux MA. Concise review:
role of mesenchymal stem cells in wound
repair. Stem cells translational medicine.2012;
1(2):142-149.

20- Rahmanifar F, Tamadon A, Mehrabani
D, Zare SH, Abasi S, Keshavarz S, et al.
Histomorphometric evaluation of treatment
of rat azoosper-mic seminiferous tubules by
allotransplantation of bonemarrow-derived
mesenchymal stem cells. Iran J Basic Med Sci.
2016; 19(6):653-661.

21- Mahmoudi Z, Soleimani M, Saidi A,
Iranshahi M, Azizsoltanli A. Effect of Ferula
gummosa ethanolic extract on osteogenesis
in human mesenchymal stem cells. Journal of
Medicinal Plants.2013; 2(46): 50-59.

22- Rosen ED, Hsu CH, Wang X, Sakai S,
Freeman MW, Gonzalez Flet al. C/EBPa
induces adipogenesis through PPARY: a unified
pathway. Genes & development. 2002 Jan
1;16(1):22-6.

Sild B gl ale doliduad



