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ABSTRACT

Background and Aim: Recently, several studies have indicated that the central nervous
system has the capacity for endogenous repair. But, the proliferation capacity of endogenous
neural stem cells (NSCs) isn’t sufficient for the treatment of neurodegenerative diseases. S0, it
sounds that stimulation of endogenous NSC proliferation is essential for neuroregeneration.
The aim of this study was to examine the effects of Sambucus ebulus extract on the
proliferation of neonatal rat hippocampus-derived neural stem cells (NSCs) under oxidative
stress condition induced by H202.

Material and Methods: The NSCs were isolated from neonatal rat hippocampus. To confirm
neural characteristics of neura stem cells, the expression of neural-specific marker, Nestin
was investigated by immunocytochemistry technique. 5x10* cells were cultured in every well
of a 96 well plate and H202 was added to induce oxidative stress condition. Then NSCs were
exposed to 50 ug Sambucus ebulus extract for 24 hours, at various concentrations (25, 50,
100, 200, 400 and 500 pg/ml). The cell proliferation rate was assessed by MTT colorimetry
assay before and after treatment with the extract.

Results: Immunofluorescent studies showed that neural stem cells expressed specific neural
marker; Nestin. The proliferation rate of NSCs increased in the treated groups in comparison
to that in the control group. The highest rate of survival was observed when Sambucus ebulus
was used at the concentration of 500 pg/ml. (P<0.05).

Conclusion: The results showed that the methanolic extract of Sambucus ebulus can promote
proliferation and survival of NCSs in vitro and also after exposure to oxidative stress
condition, suggesting its potential beneficial effect on neuroregeneration.

Key Words: Neura stem cells, Sambucus ebulus, Proliferation, Survival.

Received: Jan 13, 2018 Accepted: Apr 11, 2018


http://dx.doi.org/10.52547/sjku.23.3.26
https://sjku.muk.ac.ir/article-1-4264-en.html

[ Downloaded from siku.muk.ac.ir on 2026-02-20 ]

[ DOI: 10.52547/5ku.23.3.26 ]

PG —WO/1WQV jopeib g sl3)s / @owg Cuny 8)9s / Buws)S Sy eole slEilils (alc alas

S Jolw WSS Wg, ¢ (Sambucus ebulus) 18T ol Jgilio o, bas il
38990 S 33 oailimnS | T Bl 3 38 waas (SO

T g e e La e Tl el Gl <"iga) s alil sy e <Tod ) A ) Ao dana <Cadl ) 1A b

Ol sl Oi3le (S pshe ol o (S 08l ¢ g il Dl 42:aS” e 25 p sl L1 ol )l (g gl )

Ol el Ol (S pole ol (g3l g 515 0uaSCtils ¢ ol pole Sliios S e (Sl (b pamaite oLl Y

Ol ol 013l (S psle oBsils o Sy 0aStils (855 syl i 38 0 ¢ Jsbor (6550 5m 5 52 56T 09,8 Skl ¥

A (D gn a0) DIl sl Ol (S ke oty (ST 0aSails (K5 pial Dlikd S e (Jsbe $5am 5 5T 058 oLl ¥
hatefdr@gmail.com . 1y_rroryeya:c.t

Ol el c0lmiy (K5 ke oRils (ST oSy (s 5 sk 03,8 53kl 0

Ol al sl Ol (S e ol ¢ Sy STl (530550 5 (85505 58 09,8 6885 i) Dlidiond S 0 5kl 5

Ol e Lol il (o o 55551 a5 Sl (S0 (5570 D] s 457 s o OLES (g3ekmte Dilalllas 18R § A )
S 48 iy (oo a5 a0 W LBl a3 SIS 5513530, 5 Sleolen Ol s g 50l (e (o3l sla s 5SS
oLS oslas (625 U (s andllae (nl 51 o ol ol I G558 e g 59 (e 0L Sl s 2SS
035098 Sy 5l T Lasl 15 53 0eT i 3 ol et i g0 S 50 S s (e (9L sla 5oy BT
sl

Cople Ll S8 5l ot ol W g 050 gl e Sisn 51555 jhe aS g I (s 0L sla Tk gy 0 (9
0 8 8 a3l 3y s s 5 5es) ST 3y b 51 s NESUN e ol L83 0L ) oaliza b gd b ] e
et 3 e 4 47 s oo a1 eSS a1y sk BX10% ( Johe C28 Lama s 53108 Ll sl g
At g5 05,8 8 dr e o8is Lo 5 el Sle o o Ll YF 1 ey s L1 ST 05508
A e eSS (00 5P Yor V) Cadoin ol Gl s S ol YF Ske 4 e (3L (sla Jshe
by MTT Slostizal b Joho 1385 dsys ki 515 05,50 00 Ol e 40 5T o jluae

e S et e e 63l Gl s 3 d pobamst] STl Ol eliailiS iy g g sasl Sla ot 4By
Jsbor 25 )3 035 HoOp Gl (sla CBle s s ks Slo 0i Ol oo 288 g bl Godiows il 50 (0l e
IS 05,8 4 S T oS o jlae bjlos slgas S 55 050 STy sl T Ll 2 b e (3L sl
s otaline 500 pO/MI ke j5 e Jsho 25 Ol o 2l 390 2éeo

21 e @3l Sl Isho ki 5 55 Do il 5 (o0 (T oo ojlas o7 ki (0 OLES Lo Bl (] 1S S 4
42bls nae e g 3 (sl opll CoblB oS iy o 4y 5 Liden 35 ST T il by AR LST Ll 2
sk

Sl o3 S Il S sl (s (5343 b sk 1SS LS

AYA/YY: o ds A8/ YV L Dol 4571+ /Y ilie J peo s


http://dx.doi.org/10.52547/sjku.23.3.26
https://sjku.muk.ac.ir/article-1-4264-en.html

[ Downloaded from siku.muk.ac.ir on 2026-02-20 ]

[ DOI: 10.52547/5ku.23.3.26 ]

v L5>Lﬂ s s Wils

Lile (531 g0 (2ils o oa LS Slizte 5 La 03,57 5
ST 5 S R LS e b OS] ST
03,51 b ( Sz Oyke oo ol (las ks r.c,}.c
35 R T N S IN K S (PN PR S N
el 5 el 53 5L 5l T aele sl 5 (soladl
& o5 dshe a4 S STl 5 03 w5 3550 il
(Y 5F-F) dy o k5

5 ¢b s Sambucus ebulus e o6 3T olS
s b K> 5 5 ol Adoxaceace oslgils ok
3 b 338 (0 S8k s 4 Ol pl Jled Jol g
Sh b rbye Do oS loge 5055 05
ool Ll Galsee gl golen by gl
PIOEYAS PUCEICING: By TN gy I FIC Y PO Y
ISl Dlalllae 35 o o3litl glhtie ) sb 4
Sy 8 Col ods ol oS ol s g > SOl
c.\:jjjjwwc:):.&écrﬂgbbu\‘éc&‘.@:}\walﬂ
22 OT 51 ioman Sl O g5 by 5L A
65 LS sl gie sl o5 ( (St g o5 Olays
V) el o 51 Bay e s

4 e ST ls Jsly 551550555 cle olen )2
3 b ooFsn DNA - Jo gl IS5 Sl ol
sl 65 Jie Olsie w5 o Jobe slis slaayd
S5 03555 sl 65 5 (ROS) pdy 2S5 055
OpldenS |y DY s 5 it 55k 4 (RNS) 0,
R 03 S Lol WG (o et e 5k L)
5 Apdsied ool ol e a e ipd e
3L 3 e plie VL Olje 5 el LA O
3 sSIST el blas s (6 i Gl (oues
Jolm & gslanSTT o sl Bls 3 s (o0 Ol 5
T gl M&s 5 slT gl Sl O Jalw pe
A e Sl M 4 e el Oy OIS
Joo s 550058 by olew Jop WlE 5 b Oy,

239 Al S 3m a3 55 IVl 53 35 el AT

Ao
Wl 5 w158 sl oley SAS L ajsal
A b ke s ol 4 Olg 3,0 51 (65 Comer
5 Sy ple o Oy 5 T WSS
S 5 Oloys oy 8L Coaw 4 AKl3T Slidss
sloul Lol Jale ol 03 87 1oy 5 g Macs 3131 Cons g
s & & Cul Oledl 551555, 8 Gl Golew oS
Sl (neural mortality) ss,5 <5 0 5 ol
(neural  Ss5 LR et L Sl
Gl sl J 4 b .ol ol e replacement)
Sloz Gl oy imen 5 sdae K5I 5L 5 gberdse
4 b Sl ol e 0o (S e )3 i
o Solen L (e IS bagyls Sl eslizad S
5 b Oy S e e oley SHlpe e s aalS
S Jo 2Rl b 0l 56 o 6T Kl
awe opl oy gl o3l sladal Wlg o 3l sl Jshe
Sl Soles Olays o )5 5 s Hl 3 s (555
S50 Ole 53 e 5 i) 3 e SN Sl 531 55300 5

(\-F)
@l b Jsbe g1l (S e o3k gl ke
b o Gl g G e Sl (g 5o &5 s
IRC IO PN RPN RIS NP B PPN
dor @ 551550008 ol (b o> Ll5 (o Wb ()
ST ST 5l e Lay 50 5 D rlge anls
WS 5 Gas Jibe w B S b dl G
s sl sk ST pla GUly s 55
b G 53 S a0 O g Sl a5 L)l 1) (6 50 aly
Slr e ook o Jshe Lisd (o plee Joue gla
NP A PN g S I VPR POV I A IC RPN
J ol s ¢S s opl S Wl 1) 55 2 Al U
okl gl g Ay Lo g ¢ e 55555 Sla oS
5 b iy e 0398 o> ol la ol
Oln ol 53 o8 At Joho )b o 5l oLl ol o

109V )3)ai g shsps / @y Cumy 8)9s / 9Bws)S ¢Sib)y eole alSiily ale alas


http://dx.doi.org/10.52547/sjku.23.3.26
https://sjku.muk.ac.ir/article-1-4264-en.html

[ Downloaded from siku.muk.ac.ir on 2026-02-20 ]

[ DOI: 10.52547/5ku.23.3.26 ]

we (308 0)loc PIG PA

Loalsl 53 38 Joob (Johe g ol S
4 Jobo L5 L Jols S sy st Sl
g oS b sl S S
FBS (Feta DMEM/F12(Gibco, Canada))
Pen/Strep Bovine Serum, Gibco) Canada)
(Penicillin 100 unit/ml & Streptomycin
G sk S Lases 5 Jaze =wl100 unit/ml,
Loy aslsl j3 9 dd o e Cele YF 51y b 550
sk 1y S oS b Jghe oSS1 1 LS o she ST
Jime 6 K5 K 4 5 odd i 5 dili gy S
e Sl 514 2 ) re S e s 53 s B
() 355 oslizal J ke
(SIPB e e
Loy (e gl 0y 8 53 b ske G580
(Nikon,Eclipse-TS100) o Sae oSy Sea
A5 8 s g s dalie 615, Oy g
(et o g gl L5
S 3 e ol b Jshe Coga b S
Jobo 1ol &7 35 oy s oolital o g 5 o
(Phosphate i s 3l o 53 e 3kn s
L e 3 sizad 45 e asbUffer solution, PBS)
53 4k Y e 4 b Jske (Fixation) o, sk
S S s S s esls L5 7P sl sl
s dome dhwsy b b ol 2 gla 25T
s 4SS GBI glos )3 4ids Fr Sds o oS
Rabbit polyclonal «Jsl gsb =T Jole

to Nestin (Abcam, Milton, Cambridge,
—le 4 gl (gol G“JT aslsl y5 ‘uJQIUK.)
(Donkey anti-rabbit phycoerythrin 1gG,
A3 slsl Abcam Milton, Cambridge, UK.)
(Leica, Wetzlar, cau)gbs oS Soo b plonil

00) am 8,515 bl s, Germany)

5 08T etk 655 2 FIL LS a5 e S0 5
SV 51 Ll Os5 5 Loy i SN sl s

ANVF) 558 0 e
ST gl JKsly 055 Ll Esl oSt 5T 5l 50
351550505 S Silen 3 IS ol Lol
ST 8 lyls o ol 6 n 53 il 55T 6555, L g
Sla il Jlie 3 Bl Coly 5 ey SluST
SBLE b Coale 4 42 5 L LASYD) 345 o plaS]
ST ool Jed ) S s e Db ol (2315
Do w05 0l 53 G o T Gl 4G 5 SIS
oS 36 5 e BF b 4 b il oeal Sl
ol Bl (b e ol b Jole (BT
sl ol Guase ol 1 Ll sl i 51U
GRS SIS s 9 s510ST Ll s 5 plie e
ST Ll 5 55 e g3k sla sk (ST oLS

sl

I3 P93

sl oS sl oS 6 Jglin o slas a8
SaSbog e 03lr kS N 5ol ol sl s
poke oKiils osls and oKilesT & 5 )T o
OT 03,5 &Sas 5l o iz Ok Saj
Jpbte 53 Celu YF o 4 oS 0 00 0 6Kt Solabas
boodd sl e la Jsbs e 5 ol odils
Fas 4 3 8 3 T s S s s oS
(A) 35 8 oS glys 555

(sras $ok s ke LS ] el

Fosr s e 05 e ol b sk (gLl
=35 o, (Sprague Dawley) si5 ol
23 oS 53 5 alS gr i a5 ey
53T ed Sl ealial b e Sl Jy ol Lol 2
(Gibco, Canada).;T L <oy « SO
g pu bowg 8L 058 4 5 Trypsin-EDTA

109V jo3)0ids g shaps / @owg Cuny )93 / OGS (Sibjy eolc alEkily (alc alas


http://dx.doi.org/10.52547/sjku.23.3.26
https://sjku.muk.ac.ir/article-1-4264-en.html

[ Downloaded from siku.muk.ac.ir on 2026-02-20 ]

[ DOI: 10.52547/5ku.23.3.26 ]

Pq L5>Lﬂ s s Wils

MTT e &5 ia) o Ladshw a8 o
(b oiy o)

e e 0 b Jple ST lde bl skte o
esdail s J e db e oo
Dimethylthiazolyldiphenyl-tetrazolium )
e < s (bromide, MTT, Sigma-Aldrich
Jloe 51 058 Yo 5 edd > Jo sl PBS 2
P> S Lo 05 S Yoo Gl 4y Jol 0855355
Cole Ller S A,y b Salr S
S8 g 3T SVl 5 b S 55 (0l S
sk MTT oS b dohe (oS 3565550
S Cly S s Gssles b Jpbel 5 &S5 s
Loe e ol Gyl 0585 o g L
O35 Yo gl ba s 51 eSS a4 5 Jb Jske 655
Lol DMSO (Dimethyl Sulfoxide, Sigma)
Ly fagb OV # 50 dsb 3 o5 Sl plil e
4 0¥ s S alne Eliza plate reader oSe.s
L ploul LSS L 4w b MTT e & it S35
(1 5\%)

fobeT o 5425 B,

amlie Glie n la osls ol g a4 camloee F)
& s ANOVA 0537 51 lgas 5 o bs o0l Kk
Olslows s oslizul TUKY i Cus 5 1Sl
258 &y pe SPSS16 1506 5 b g s olT

s b
PSS r s e ol b e S
glAl 3 e sl Sas 03 ees 0l b b
OGS 4 Sl 2L s b Bl L S O s
Jsho (iS™ (gudn slajg) 53 o g ok Jslo by
ol 5L b e g alb 5 43 S Aol o Sl L
g LS I SIS TR R GONC Y Sy
b Jol 5Ll 51 s 357 0 oS 55b a1y eSuds

S sl oS ope Sl ojlae Sl )y e
Ll 5o s ol gl Jsbo 6o » sl
58 Oy s o e 55 53 Slisle)T 43lanST)
Oisrkr hug ST Ll slul iyl do
ST,
Ll i slul 6l clis an )Y oo 03,557 S skite 4
el Jo 5X10% (Sl 5 L s 5108
SOkl ey s e 6l 47 Sy sla $Saly 1 eSS
D @ Y0 le chle (el ST 4 s Jshe O
1) ST O5a0 5 Y g0 See Fre g Fue Y
Colo YF 5l ey s L1 J 28 05 8 s a0y S den
L R VT PRSI PR G
Eliza plate reader(Synergy H11, Bio .&-..»
o i gl OVe 2 U LTk, USA)
0550948 ATy S s> aalsl 3.k 5557 5105 8
AS sy 25 dse B 3l eslial b

Ao oSl / J S 05 8 ol SSl)x Ve

V-(s 5

s by s k5 Sl Johe sl s> o e
sl S el S
S 49 sl Sl oSS s o b 5x10°
ol ek O 4 s Jshe O 1 ey A e
O ke b 03a s ST 05 S0 O Llie s 05 8
o 425 L 1S Ll 2 sl (61 Y 5o S
oS g Jle ojlas 0353l 4 Cup ele YF
A laies U alfls Sygm pegdanl oS gl
O Olis a4 A e 858 B0 5 Fen X
ol ) S 058w b s 8 wes 4 05 S
b Jsho oS rpalinil d b 4y ol YF 55l e
A3 G MTT e K5 psy bow s
S annlie 6l sles Sl dn S al e a o
s dms Gmyeo b dhe sl sle S S Lad

(Dt 8§ S o San Sy S

109V )3)ai g shsps / @y Cumy 8)9s / 9Bws)S ¢Sib)y eole alSiily ale alas


http://dx.doi.org/10.52547/sjku.23.3.26
https://sjku.muk.ac.ir/article-1-4264-en.html

[ Downloaded from siku.muk.ac.ir on 2026-02-20 ]

[ DOI: 10.52547/5ku.23.3.26 ]

v VP8 3)Lac WG Wo

b 5 b5l 2ose NEStin pae SHL OL s ke 4 gl 5 hiss 5 etiS (CwdSS g Al s e
(Y JSa)es £ 1 Log S plite 5 0328 la b S ol en
a‘fﬁjdaﬁwﬁ)wlﬁf.@e-w.(\ Ji&)

FriCises S Vil s S B obie 185 sl 51 g gl e s 2155 ol a1 i s 53k s Dk S50 50 ) JSE

s SVt ey S

(s S oliin) (338 ooy (T 605 4 it 5 503 605 0 (e S5l ) (s (63 51 s (gacd siom sias) Y JS5

e HoO2 JY ey Ko 00 clale (1) 42308 Slalllan 10555008 4SS, (MTT) Sleots cus
G e 33 by 5 4 O gllae 451081 o sl Jlas! b Jsho Gl o Oljee 28l Lo ol Gl ol
Sl ol 03l QLS O ) Hlsgedys 5 O5gsded LS, Vs se)(P<t/048) 55 HoO2 Calises sls clale s

Sl la 03 8 o 5SSk Sl eslizal b e (Ll

109V jo3)0ids g shaps / @owg Cuny )93 / OGS (Sibjy eolc alEkily (alc alas


http://dx.doi.org/10.52547/sjku.23.3.26
https://sjku.muk.ac.ir/article-1-4264-en.html

[ Downloaded from siku.muk.ac.ir on 2026-02-20 ]

[ DOI: 10.52547/5ku.23.3.26 ]

Wy 5)(._)'\ 388 (aws Wils

el S8 bae 53 e 3L

275

Mean Absorbance At570 nm

Control 25

100

Gl Jobe sy p ol ol G SIS LS &S
il

50 100
Groups (Jm/mi)

90

70

&0

S0

Percentage of toxicty

30

20

o +— . . ;
50

25

L
&
®
| I
I s - T
100 200 400

Groups [pl'mi)

JL«.F“_;‘J-WLAC.H.&g):)f‘—wub@g’ujj)-\:&w‘ﬂMdh%}}&)é&é}@dhd}lﬂgbhb)@ (u.“\ )‘;}J
Ol (P<e/20 )05 8 a0 Gl (Kila/ 287058 il o80Lax Ve s 0lined L HO02 o o5 0l (& 551008 e 2

A e 0S5 S 00 Sl 53 AE ol sl
Sl o) Oljn o ST &S Sl S5 4 p5Y Ll Bl
e A slas 6 o5 555 e 5ol e sk

A otalie J 28 09 S

WJ S 0 S L ls Line

1 ALS oslas (MTT) boksj s

b oy S olad 55 ol gy BB Yl ge5 3 S shailen
T = Y 5 S I O
2o e S5 O it s S(PS0/010)

19V 1033010 g shsps / @y Cumy 8)9s / OBws)S (Sib)y eole slEibily ole alas


http://dx.doi.org/10.52547/sjku.23.3.26
https://sjku.muk.ac.ir/article-1-4264-en.html

[ Downloaded from siku.muk.ac.ir on 2026-02-20 ]

[ DOI: 10.52547/5ku.23.3.26 ]

« )93 d)bac IG WY

Mean Absorbance at 570nm

control 100

200

400 500

Groups (pg/mi)

L;:l:;.!6LAJ}L.«d’be..b’)'c,.,..ijh‘,.d(;}ﬁ\.‘_,’JaéTe\:?e}_.n‘_Q};’\:AULA.:—ql:ssshsﬂb\fjh:sgw"woéslﬁdud‘,b@\i}ﬂ .YJ&.@
L ols Las oDt i J 287 05,5 a0 G Hlas (518 05,8 lobime (oDt l 3 5 5) (3T oS 000 J il 0jlae Calibes (sls CLle )i 3 ez
e 0 S5 Sa b B bl S 05 8 s e o3l sl ke (5 U8 0 8 s e 3Ly s Sk (0 P<ye) )80 8

Si e S L men ol ol 6l Oliios
ST ale Al slse 3l Grie b Sl s s
> 3> el Sl (ghlew Olys S b OIS
s ok oS WAl 5 15 Ol
WIEIT (b Plse (A gladal dass 55306
5ol S sl il ST s
oS Calibes (sla Cad 3 3lse ol &S el opiln 5T
(WS g M LS 5 Cads s Lyls gl sl
S sl oSl 53 2 e b5 T 5 s

(anti- Jlawst =T 5 oldlus ol

(s S Ve o) 2

&

—
351553958 Sl Solew ahex Sl s (oley 51 ok )2
Il Wy el o5 em slo JsSUse 0 45Tl
ST ldie zals e 4 0T JUs 4 5 03 5 53T (sla
Juiil O3S el I3 Ly b sl OS]
bl o ol anS 53 8 (o bl sAST el
S sy f 55 4 jre 5> Lo gade b Jgle OG0 555

258 (0 ObMae 53 (6l Bl 58 bl 4 e
el O3g Dls e 4 OLLE L2l gle Jle s
(Sl 2l e nl G (S5 ISLE

g 3 b O3g S0 4 Dshe 5 ple S pde

1199V )oa)aids g slas / @ouy Cunyy 8)9s /7 olws)S ¢Sibjy eole alSkils ¢ale alas


http://dx.doi.org/10.52547/sjku.23.3.26
https://sjku.muk.ac.ir/article-1-4264-en.html

[ Downloaded from siku.muk.ac.ir on 2026-02-20 ]

[ DOI: 10.52547/5ku.23.3.26 ]

pp L5>Lﬂ s s wils

G 3 S 23038 il ol ak,y 5 S,
SR oslas wmils Oledl 5 L5 S JliT o) e
Sl s 5 s s S 5 68 Gl o ese
5 2ls C‘“UU| ol Lo s cpl omen (ol
obas (V) 35 Ll e b s oSl ad,
Ity 513 bl S5 o b 51 55 Joss oS I 51
35S e el ply s O CBlis Csl ¢ s15T (gla

OA)s58 o Soge 53 ok Wl (glS” a5l Juol>
b oo 35 o8 sl 0L S MTT s 1 Jol> ol
&bl o 3 ok oS oge Sl ojlas sl s
Lo 53 0 HO/MI S o )lae o550 553 4,00
Sl Jbs S JSE Olpn i S5 g DS
s edaline Ga cpl o Jeke &Sale s 05l
OS5 53 s g LSS s e Ol Slallas
Lpd o pante g 3T (S e Ssl oS54k
sty 5 STy o Jio Jlb gle IS5
) e DS 5 A8 o J b |y S s
e S g g el S ol 5Tl ol
5 Sl IS5 5T gl Il 05,8 s
Sldlae ((VASYY) Lyd o STy S 25 b juolic
ot olas GunST STy el 4o SIS0 S
Olge p olS ol Sutte 36 Jg Ll esls Olis |, LT
el Ll s s e o3l gla Jshe liy 5 2SS
Lso ol G > ARGLST Lo 53 g3l
Nss 0o T oS Jily e 5 Rasl on) Sosls

S5 domgi
L5 oo 3T Il oslas &S das o Ol b 4l oyl
Lyl s s 1) e 3l sl Jobe iy 5 5SS Ol
Lidey 35 ARELST Lowe 3 45lanST ol
CiS boee 53 eSS Ll s fas GUlg ST

ol o7 inflammation & anti-oxidation)
(VA1)

Lo 4y b gl DS (T 0 351y S )5k
13 OeST (BT s Sl SRl ol Oy S
OIS 5T 51 eslimal ol gla Jlo 53 548 0 O
Caale e 4 (POlyphenol) s Jss L L alE sl
s ) Sl Sl s JB e 0L b
(Y0 5¥Y) Wil esls ol

e (HoO2) 0issdr a1 bl addlae s
ARaLT Lol 5 53 s ol s sl g
oS 50 (b Iy 03 YU b osle ol .l o3linl
Gillas) (S 5 g (15 Lol Wil o b s s
5 Jshe S e T ah (0 Vs
I el s s sl b IS S
4l o s ST Al G Jske O gl
e S B (CNS) 55 o (ae (e 53 23,05 JLs
JES- PR [NV o R W RSV (U A PRPHINGI ) TS R
e 05ST 5 b 0555 s yin S sla Jsho
N A DINVS R TR

515 EBS G5 Sl 0 e ol sl sl
Sl a5 4l sl Jshe S W1 LIS G 55
Clshe ol 5 osde (YFLYF) Lyls (ol 05 28 (6 2S5
e p Sl 5 Gl sl el B e oL
axl s pls b S dmeas gl hgs o8
s Soale 3 ST bl ol Sl (6l 1yl s
SeSns b e gl @l sledshe
@3k sla Jsbe i ol ol i 5 g 5 S35 580 50
2505l Sl o 4 omae ol Sl
e G ol bl 4 e odd o S gl
= Gble ol aSSly Ol B, Caw &S Ll
(P54 ,5Y0 5Y9) 5 4i

Lo 5 a3 s ol oy 2 Y dle s ol anlles

cojcﬁa)haﬁ&:isand‘.a;&)ﬂ#"—eg&w‘

109V )3)ai g shsps / @y Cumy 8)9s / 9Bws)S ¢Sib)y eole alSiily ale alas


http://dx.doi.org/10.52547/sjku.23.3.26
https://sjku.muk.ac.ir/article-1-4264-en.html

[ Downloaded from siku.muk.ac.ir on 2026-02-20 ]

[ DOI: 10.52547/5ku.23.3.26 ]

o 00 o)lac 3G WIC

Qbu)l{)‘d:_wﬁwbdlfwy )Cn.w‘a-\-;c‘ﬁ:.w‘ Su\.w)dﬁj}é-"\djc.,.wb‘) \)M‘S.}l:.a ‘SLA J}Lﬂ
r}_l&ajj_?}&jl_m))ba.kg_&}beli_&ibjTrj_Im .Ml{‘\;&‘:wﬁﬁfuuj))zé‘a}a\{ﬁﬁleﬁdbb
wﬁﬁjﬂu\.ﬁub-’b)u &j(}bb&b‘)ﬁﬁ

il 1o sud g ;i

Sl gl o guan 055 5 s ol Si5 5 s

VY AS Ol (Seay e e ol 65l

Reference

1. Alizadeh R, Hassanzadeh G, Joghataei M T, Soleimani M, Moradi F, Mohammadpour S, et
a. In vitro differentiation of neural stem cells derived from human olfactory bulb into
dopaminergic-like neurons. Eur J Neurosci 2017; 45: 773-84.

2. Abdanipour A, Khatami S, Sagha M, Salimi N, Naghizadeh D, Bonabi R. Investigating the
effect of Cirsium vulgare hydroethanolic extract on neural stem cells proliferation. J Cell
Tissue 2015; 5: 385-91.

3.Azimi Alamouti M, Bakhtiyari M, Moradi F, Mokhtari T, Hedayatpour A, Zafari
F, Barbarestani M. Remyelination of the Corpus Callosum by Olfactory Ensheathing Cell in
an Experimental Model of Multiple Sclerosis. ActaMed Iran 2015;53:533-9.

4. Bojnordi MN, Movahedin M, Tirahi T, Javan M. A simple co-culture system for
generation of embryonic stem-like cells from testis, Iran. Red Crescent Med J 2012; 14: 811-
5.

5. Buddensiek J, Dressel A, Kowalski M, Runge U, Schroeder H, Hermann A, et a.
Cerebrospinal fluid promotes survival and astroglial differentiation of adult human neura
progenitor cells but inhibits proliferation and neuronal differentiation. BMC Neuroscience
2010; 1: 48.

6. Song H, Charles S, Fred G. Neural stem cells from adult hippocampus develop essential
properties of functional CNS neurons. Nat Neurosci 2002; 5: 438-45.

7.  Ebrahimzadeh MA, Mahmoudi M, SaiedniaS, PourmoradF, E Salimi E. Anti
inflammatory and anto nociceptive properties of fractionated extracts in different parts of
Sambucus ebulus. J Mazandaran Univ Med Sci 2006; 16: 35-47. [In Persian]

8. Ebrahimzadeh MA, Nabavi SF, Nabavi SM. Antioxidant activity of methanol extract of
Sambucus ebulus. L flower. Pak JBiol Sci 2009; 12: 447-50.

9. Mazandarani M, Jamshidi M, Azad A. Investigation of secondary metabolites of sambucus
ebulus L. in two natural regions of Mazandaran province, North of Iran. Journal of Plan
Science Researches 2011; 6: 58-67. [In Persian]

10. Shokrzadeh M, Saravi SS. The chemistry, pharmacology and clinical properties of
Sambucus ebulus: A review. J Med Plant Res 2010; 2: 95-103.

11. Haider L, Fischer MT, Frischer JM, Bauer J, Hoftberger R, Botond G, et al. Oxidative
damage in multiple sclerosislesions. Brain 2011; 134: 1914-24.

12. Haratizadeh S, Nazm Bojnordi M, Niapour A, Bakhtiari M. Hamidabadi HG.
Improvement of neuroglial differentiation from human dental pulp stem cells using CSF. J
Mazandaran Univ Med Sci 2016; 26: 1-14. [In Persian]

13. Nazm Bojnordi M, Ghasemi H, Akbari E. Remyelination after lysophosphatidyl choline-
induced demyelination is stimulated by bone marrow stromal cell-derived oligoprogenitor cell
transplantation. Cells Tissues Organs 2015; 200: 300-6.

109V jo3)0ids g shaps / @owg Cuny )93 / OGS (Sibjy eolc alEkily (alc alas


http://dx.doi.org/10.52547/sjku.23.3.26
https://sjku.muk.ac.ir/article-1-4264-en.html

[ Downloaded from siku.muk.ac.ir on 2026-02-20 ]

[ DOI: 10.52547/5ku.23.3.26 ]

wo Ls;l._ﬁ 388 (awms Wile

14. Haratizadeh S, Nazm Bojnordi M, Darabi S, Karimi N, Naghikhani M, Ghasemi
Hamidabadi H, et al. Condition medium of cerebrospinal fluid and retinoic acid induces the
transdifferentiation of human dental pulp stem cells into neuroglia and neural like cells. Anat
Cell Biol 2017; 50: 107-14.

15. Ebrahimzadeh MA, Mahmoudi M, Salimi E. Antiinflammatory activity of Sambucus
ebulus hexane extracts. Fitoterapia 2006; 77: 146-8.

16. Nabiuni M, Rasouli J, Parivar K, Kochesfehani HM, Irian S, Miyan J. In vitro effects of
fetal rat cerebrospina fluid on viability and neuronal differentiation of PC12 cells. Fluids
Barriers CNS 2012; 9: 8.

17. Auddy B, Ferreira M, Blasina F, Lafon L, Arredondo F, Dgas F, et a. Screening of
antioxidant activity of three Indian medicinal plants, traditionally used for the management of
neurodegenerative diseases. J Ethnopharmacol 2003; 84: 131-8.

18. El-Sharaky AS, Newairy A, Kamel M, Eweda S. Protective effect of ginger extract against
bromobenzene-induced hepatotoxicity in male rats. Food Chem Toxicol 2009, 47:1584-90.

19. Soltanian A, Ghorbanian M, Lashkarbolouki T. Comparison of the proliferation potential
and neurotrophic factors expression in the adherent neura stem cells culture of the
Subgranular, Subventricular zone and the central canal of the spinal cord of the adult rats. J
Gorgan Univ Med Sci 2013; 15: 55-63. [In Persian]

20. Stoilova I, Krastanov A, Stoyanova A, Denev P, Gargova S. Antioxidant activity of a
ginger extract (Zingiber officinale). Food Chem 2007; 102: 764-70.

21. Jafarzadeh A, Ahangar-Parvin R, Azizi SV, Ayobi F, Taghipour Z, Shamsizadeh A, et al.
Evaluation of the Effect of Vitamin D3 and Ginger Extract on the Clinical Symptoms and the
Severity of Inflammation in EAE. JRUMS 2015; 13: 683-94. [In Persian]

22. Jomova K, Vondrakova D, Lawson M, Vako M. Metds, oxidative stress and
neurodegenerative. Disorders Mol Cell Biochem 2010; 345: 91-104.

23. Ghasemi N. Evaluation of astaxanthin effects on the survival and proliferation of human
adipose derived stem cells. SIKU 2017; 22: 84-92. [In Persian]

24. Ghasemi N. Comparison of two protocols for induction of differentiation of human
adipose derived stem cells into oligodendrocyte progenitor cells. SIKU 2017; 22: 93-102. [In
Persian]

25. Bojnordi MN, Azizi H, Skutella T, Movahedin M, Pourabdolhossein F, Shojael A, et al.
Differentiation of spermatogonia stem cells into functional mature neurons characterized with
differential gene expression. Mol Neurobiol 2017; 54: 5676-82.

26. Nazm Bojnordi M, Movahedin M, Tiraihi T, Javan M. Alteration in genes expression
patterns during in vitro differentiation of mouse spermatogonia cells into neuroepithelial -like
cells. Cytotechnology 2013; 65: 97-104.

109V )3)ai g shsps / @y Cumy 8)9s / 9Bws)S ¢Sib)y eole alSiily ale alas


http://dx.doi.org/10.52547/sjku.23.3.26
https://sjku.muk.ac.ir/article-1-4264-en.html
http://www.tcpdf.org

