[ Downloaded from bloodjournal.ir on 2026-01-31 ]

<&

(VOV=VFA) Vo) Oliasl ¥ o,led 14 055 ey Al

2060 59 2 1) ol K )90 obF I 9 S gilil g 9T slao jlas il
Sl Gwdghd cowgd 3f (Raji) 21y g (Jurkat)es 99 Jokw sed,

F .. . .
S e Lo e 41,445/,‘._.’) 4";Mwlfﬁjaﬁ4'ﬁjw

O dunbidy

JM,;@L

slals Bl Sl o 4 adl e s sk 0o) K3 Slen ey IS ol 2 gl e g
2 IS glaadlle a3l o 01 Kiags a5 3500 35ls LS 31 ealizal b Oloys 1l (Sl ysponds
S sl Ol 1y G sadshe B p g9y 2 O Sl dd Cawls dadyl Kujyse oS s,
5SS, D slresy sy p AL K ol S p I Conn DI ) canlllan
g 3l A gid e dd 5 2

i boois; g 9150

S e G g sl K yse olS Sy 51 Sl 5 ol sbaeslas agi 3 w020 adlas ol o
bug Jolw slaey f Sl Ldd Hled Cole YA Sode 4 baojlas 51 s glackle b 1) o
JS 0 8 Olge 4 Jame 05 lanasS ladghe 5103 2b550 MTT O050 5 shily 5 5l K,
@6 b Ol 5 Gragh Pad Prism 6 ,Ijéips 5 eslizal b Wesls g bl Jow g 4 A sl
A& ploxil ANOVA

bast

WS S Jebl 5 ol laeslas 5 adlas 5,0 lachile ol b 2y 5 S sladghe sles
Gl s ol sleslas V0 pg/mL clile js wd;y Sl oy YL Ad dghe Ad)y Sl 4 e
23 SAES Loy o SV res Ad Jeol LXVIY 5 TSN i ia ol s SSH e Fke slaes,
&IV 5 INYIY Ll a5 oS S sbes; lp s JHUI slaeylas 00 pg/mL clale
S ool 10 po/mL clale s andlas 5,50 slaes S abed 3 1C50 555 kel o

Sl
s fahsid g 5 2l 9SS S e sladde A5 Hles 4 e ) Gy oS S
A

ey s3n 2855 (sladshor ol Dl g o o testelS ol

VEee/ eV acidlys Aol
VEee/VI/XO (5 s @JL“

Olale e - edp Sy pole ol&ils (Kol odSCiils - (g5 slen 05 8 = 05 SO 5 550 5len A2, ulid )5 )

Olplo Ol = O Jlasl b iags 5 o550l Jlo avno - O Il Olidss S 0 05 SLs S5 5ba pawss (gl S5 =Y

Oplo bz e Ol anb mlie 5 (65,5LaS Olidosd S 0 g0 - SLEL ple 551 Wl )18 Y

- Ao e S psle oKl (Sl eaSils O SOL s S len 0 8 Ll - 0 SOL s S ler a1 1 s e -
VOVAVOROVY : iy IS = O]

VFA


https://bloodjournal.ir/article-1-1435-en.html

[ Downloaded from bloodjournal.ir on 2026-01-31 ]

V) Qtwu <Y AJL«J ALY 0,93

>

3 S i sl L ge b e (Moringa Olifera)
03 47 9e &:Jﬂ L;ud.o)f w;ozf«»s/) d;a.l.&d)b-u
Cde 4 S il s (Moringaceae)anSs 5 5o o3l 5l
sl DL OT ey Jewsly ( Slaest sl VU oy
Slas 528 5l ol 5 b e (S GbLe 3 wZa b
oS 5 sl S sla i aen Sl L (VS
Lol 1ol (s Oloss Gl om0 5 2l ca3la
(5 L;th,-v}ﬂ& 4@[.1«:)).4 OIS ike 4&_.JL€J.H o )"
9 e lalen 5 s (L ¢ enndS n
O‘)_;.A u"lf_":'f LSJL? l_hgj_s u—b Sl ol enlaal
G0 Saelinl (Lans JIT ¢ Sdns 510 dla syl 5
Aile LS50 laS o 3 55 g len 28
(S F W 5 I OS5 daag JSIT a5 S8
OB)acst G ,w sy sl st sl ol gl
sl i d il sl K5 olS (55055 Ao B33 LS 5l
S5 S 555 e Szl Lal ol st lalis JalS
Slaomss gy Ol SRS @ b e el S 5515 5]
3 S NFKB ailisl o Jlas 3l NF-KB 5 IKpBat
CLedl s 5 ml b aS ol sl lasS sl
el Ao s Slst sT ol b 5l tzas of s
SESWNI, (slals by Jralsdl 51 3L dadsl Ko s
oLS 3 352 5o Dbl 555 ) b (A5 ) (glazan
5 Gla et (SIS 08 o 125 NIy (sla0f il o
3l e sl ST ool b alis 55 O

laaalas 3l ool s o daly i 3b e e
)j:i)ii LA)@[SLSLEJ‘ L» L\JL:J}\ K,u)).a el:f gfj.: 245 9m
s ol 0S5 S ol of 51.00)aS e Jbes |
S50 7 G333 osb a sl Ky 50 oS bS5y Sl
arsioy O.i‘)z (ol 0D ON sl &w%}d WJJ
SHU1 5l slaeslas SS 5 g oy &
o ladsw o) sl K se olS (oS
&5"-‘) 9 (JUrkat)C,S)‘}}.- &Lﬁuﬂy‘-}*ﬂ L Sl L;".wybj.d

o515 (Raji)

VEa

L

Acute Lymphoblastic = ALL)sl> o3l i) e s)
S Lk e SO slea oy i Ol S (Leukemia
5 Ol 3 3 syl Sl iy adsha OF b
ALL )85 n s 55 s s 05
5wl JLN0 51,8 OLSs S 53 et QUJGL:
Jold 1y (So 55 0lss Slalll s s S [y
05,5 »3 33 4 ALL (U 53 5 gesl bl 5 (V)3 52 e
O3 sla o dd TAD 550 >) B-cell ALL .l
(V)3 5 o (shuais (5,150 700) T-cell ALL 5 (S5 S
T-cell ALL o5, 5 3 3l Qurkat) oS ) o J sl o3,
A s S O VAW Dl s L sl &S o
S slmes; sl 5l G5 As s ALL Sl
Sem T sddgad glaslo oy cwlidcas s asllas gl 5
sB-cell ALL o5, 5 5 5l (Raji) =1, Jsw o3, ()
O3k o oS53 p 52 S o gl s

Cmaglin 55 b= sl panyd Oboys s Lol S
lobeg S aws ol s Sl Gleys send slagsls 4
ool s el S (el Ol s SlS oS
(VX ss Slys end 3 50 e SV b

DB eslaul sy ge Lis o ul w34 e b s
Slass Jool s sl slasls e 4 LS S
Slasls ALsy o S 4 (Solaw axdlas 0 &S Lz
3 b el Glaols b aglia 53 Ysane alS
LS 5 Ossm Dby cde a2 b sl il ol o
23 Sl e slassls L il g e ol (G55
P PN S WS A U BT R W
|5 el 5558 Sl lils SlaenS] ST ol
ooolse slla Bl 4 s dl5 e baolas] sl
il s ey BB G s et 51 2 ol
) BL S o Ol (21 e o L
SoLalS sl GLS 5 edas (A)das lals
3 bS50 (S g gladul a5 55 5,8 e
S 6 5 e e S e JSTT
il 4S5 ool OLalS 51 (S (V)L et
i sl Ko 50 oS e sas LI 0T Slens| T


https://bloodjournal.ir/article-1-1435-en.html

[ Downloaded from bloodjournal.ir on 2026-01-31 ]

O 5 oy U

1ad sl K50 laeslas il

3 Ok oy Jen) S g 5T 25 a0
10 L 1S Bl 3 YV 5L STl 55 (e 2
Lad esls 5, glajlal 5 clis ook, 740 5 CO,
A i o Slaedis 5 S0 luas b Sl lad sk U
O3 Slea s glad b impn o ol
5 eslial 3550 J2S 05 S Olgie 4 (PBMC) Ll
10 Jliis « PBMC sladslu slulir gl .25 S
as S sl slasl Ao js b 33 0 5l ) e
A V0 S G, f Al PBS Ll e 5 A2
e di b, O 5 A a0 G s IS
aids YO 0806 5w JsSGU o) ke b el
Sslm S (Bl Y s A S Sl Prr g s L
e U 51 ey s e e (lann S slad b
53 L a3 0 de 4 PBS a3l 5 s 0,506 S
B o 5 siaed G L Sak ST g

LSS a3 e a8l (S

Ol o (55t S Loy 0if (slad sl sy pea
b

o ok Sladshe Loy esd 5 oled ke o
S VPrpm s bagds ¥ ode 4 bad sl 55 Sl
s See Vo3l lame i oo L 0T 05 S Sl
oY 63 (Gl cans L0k 5 Ky 5 sk bl
(S Sy Sen 5 A els Sl B L s
I3 Y Gb e o )P Wl F s S lad e
1ol 5U clis a)eliy slad she i J3sleds Llas S
03 10 sladshe 5 K (Wsls 5holy 5 K a4 o
3l SOy 5 (Aol ) 3,5 ¢l m Sl S
sl i o bl T S5 w58 e LT e st
ity

el o5 oS e 2 o3 bad sl sl
s S
x ol ooled glad g sl 1 Kl =J g slaas/mL
Vovve X S8,y
e o3 glad oo 3l o SSle = Sleei3 Aoy
Vo x bad e IS slas

gy, § alge
b8 (slaojlae g 5 (Sosleer

| 5l K5 3o oS ¢ o s adllan G plasl ) shaie
b w5 sl Sisal 5 Ui 55 e
et 3| oy oS S A goslper et Ol
P oele Y Cus s dyn 5 we s Ol S
L B o0ls 1,5 500 olKims o geass (sla s
Voo ol oyl 4 sk 4 5 Jol S sy
e s a5 i OF ) G 03 S a0 S
A8 JSU1 ) S5 S o p S Y0 J5bloslas
S 6oy = ool YA is 4 s el o
Lac)lae e ddosls 5l 3 Yeerpm 50 b )l >
Rotary )edls s odads ol8aws 3l eslizal b 5 ol il
Soslas 5 s Ll 5 55 SLsl JY> (evaporator
3 LS))TC“'? W 3 Gladad Sy b s ol Jall
s (5 eSS sy 0303 g% 55 b

Sl oy se lacbilé g 5 olS (slaolae 035 [~

RPMI-1640 5l o iS Lo e 53 ol ojlas
SN G eslas 03,5 Jo gl (Jo 43 J J 2
OF 3 ad eslitul (DMSO) LS i) s fite (63 oS 5
S G Ol S (glsls 55 = DMSO oS Lo
sles gladshe 55 esle pl 1 Gl (gl il o0
(Casome BB) A5 /Y ol Jsloes 3 O Clale ol
L Laoslas Oo5as ool 51 oy s a5 K5 s
slas Sl ey Son VY (S o sl b S eslind
A0 N 0 glaclle Wl S S T Jsbl
Sl g I e eSS T 5 Y00 (T
slaaIlas b bl s candlas 540 slalals aals
bSO g e

S Jsbw Glaes; bl anllae plosil g

Dl sudl Jsw SOU Sl (Raji) =15 5 (Qurkat)
RPMI- Jolo i8S bose 53 5 Lid (g5l = Ol ]
sde b & (FBS)55S (i g /) (55l 1640


https://bloodjournal.ir/article-1-1435-en.html

[ Downloaded from bloodjournal.ir on 2026-01-31 ]

V) Qtwu <Y AJL«J ALY 0,93

>

450)@)‘&]41&}&1&);}@)))33 1C50 U\j—*-“
ol slad glad s Sleodis 55 1 Soler A1 e
.MwﬁﬁijAOJLA&jjbm‘su u\jﬁé‘«wcwl.}

Rl
Slre s < 315 0L MTT bl 51 Jols b
ol 3, g0 Sl bl ol s olS S Il 5
2l les S e 0 S5, Yrr B0
SNl s ES s ol glaesy lees
() Sl ped 5 Jsa)(p<

.'[AajL.d-Gj‘}pr«fj_{[ﬂ
eSS OBl s oS S 5l e jlas
S SN0 Bl s T eslas 5 ol
Slad b 555 = (SAS Ol 0 VL 1 s
YL S Gl S s sl Qa1 2l 5 S e
olas Lodd jlas glacs o ¢l p ) Hlgs Aoy
Olme tr 5 o ben 055,50 100 B o
Lo slas glacaS s gl p 5 kel s & LFAD
s ke eSS 00 Bl s ISl e lae
o3 iy o A ol VY Ol s
2l elas beddles o sladshe gl Sais
STEVIE Ol 5 s 2 0S5 Ko VD0
v bl 55 bl ojlas Lokl sla il sy

oo jlzs 555150

ol Hlad oly 5 S ) slad sl 55 1C50 550
53 g0 oS S ISl s ol ojlae g5 55 L
Sosbam A Job e e 85,50 100 chle
eSS N0 Bl L e jled slasS g oS
L0035 TXMO s 5 4 (Il 5 ol ojlae 1) Lo
L oles o gl 2l e Lals OLE Sas
3l sloeslaas ;1) o g 55,50 100 S
Lsls QLA 1y Sis T0r s LIVE 5w JsU)

O3l e L Laeslaas Joh S I s
pL! (Methyl Thiazol Tetrazolium) MTT S
Sl ddee S5 5 )5 335 Sad SO MTT L
3U3sems Sl o slae 35T b s o
55 bl Jled oy sladsha 5o b o7 oL S s
Sy i slash a5 ol sl S MTT ail>
bt odslys Jyloes IS5 4, DMSO a5 oS 013l 53
Byd e 5 Sesll
A s ke Yev e sl alesT ol plomil sl o
Glacble U 5 dides el ailst 47 ooy Sals
230k e bl ble oa ol ad sl ls il
ols S aKals sl S ST Sals
Cidoe slackle gob o lacals 1A o353l
o (e 5l gule glaSalr)din g S Laoes 5 )l
Colu YA il 5l e i ssleal SO Ol
3 s S Ve Sl a4 5L s 0l S
5 8Ll (PBS 3 =) o o S ks O) MTT Jghms
e oL s s Ol SShesle ¥ 5l e
Yoo a5 s LI DMSO s S Ve Sl
Soss o s S 4SOl Bl gles 5 (OB s aids
o IRV olSas g 25U OV se sk 5o Sl
el 1SS laasl (605 odr 3l s o 233
ol Ol 515 s a5 Sl o ble e ol
el s 4 2l ;A 0D 5 Al oS SO Sl
51 (Viability)sds 5 slad sho dsys 4 OD s plate
b oslizad 5 ge

OD isbejl
K Voo
oD Jus

bl ol 5 i
bl Sl53le 5 5l eslil Ly Laasls o 5 4 35
& 90 ANOVA 4 b S 04051 5 Gragh Pad Prism 6
4_‘1.‘3;)_2.3)3 /a0 QH)T Lg)\bt_'.;u C._k.w_g C,_‘a;
o lae 5 ale (s ls ged 5 ool Camsas sl Gk s


https://bloodjournal.ir/article-1-1435-en.html

o‘)&“”);{.‘?.}w \JJ.:SJ‘LQ)}A&UA)LM;\

u?‘)"d)f J}L‘" ‘5'»5&:) dL‘eJJ} Mjéﬁ‘;"ﬂs‘_"ﬁi dudjw ;‘ CJ‘}:‘ 2\ dj-'\-?

[ Downloaded from bloodjournal.ir on 2026-01-31 ]

Sbekiy Ao ys Sloedsy Aoy Sloedsy Aoy Slosdsy Aoy "
L odd Hles sla ) Lo quf ) ki led GLCS e ol )Lo’-ﬁ sLes,) e (ng/mL)
Sl oylas o oslas Sl aylas b ol oslas b
YV/0 \42A% Y&/8 #Y/f o
Y4/¢ vY/¥ V0 [RVAY Voo
O ov/# ¥a/0 0V/0 AID
oYY I4VAN oYY ov/Y Yoo
ov/Y 00/ 00 FEIV YO
/N F4/Y ov/e Va/$ A
&l
e
Yoo o
Ao -
s
£
SIERAEN
Yoo YA Y. VOe  Ye- b JyuS

[ I YR USSR

Yoo o
Ao A
e
£ -
Y. -
Y. Yo - Y. 10+ Voo D Js

B Slow) sy

\OY



https://bloodjournal.ir/article-1-1435-en.html

[ Downloaded from bloodjournal.ir on 2026-01-31 ]

>

<
VRO Olesls o ol V4 oy gs usew&w%

Yoo c

s
€.
v. A
Yoo YO o Y. o) b S

] G’L‘M"b) oo

[
£
v.

Y. Yo- Y. VO - Voo O Jys

B Sbowjasy

\We L =
Voo o
A
.
.
Yoo
Sl o lac @lo)

B Sloxjasys

SLeS g (-l o)bas botd o lacs s (Ll 1l ad gl K50 oS S ojlae b ots jlag slad ghe 55t y3 1) s el
AL odd Hled PBMC (o - J5ibl o)lias b odd jleg sla 1) (3= ol ojlas b oodd Hlas sla 1, (g~ bl oslas b odd Sl
IC50 555 b Jbl 5 ol o las 4o

VO


https://bloodjournal.ir/article-1-1435-en.html

[ Downloaded from bloodjournal.ir on 2026-01-31 ]

O 5 oy U

1ad sl K50 laeslas il

b e Sl aS Ol S glas)ls Sl S Bk
Libe Ol o s b slagls an cled s 52l
(T)Lleds Jds et s 5 oot S 05

035 Lls e 4 1ol Ko ol rassy onl o
3odmie ol oly s (S s Jgd DlS S
o 5 st S ST T el e
sl iy o glad v 655 = A
alae 5303 S 15 a5 s, () 5 2S5 )
sl B0 oS Sy S 55 550 o 2 5
Slaoslas o 3l 0L ALL Jsle lass, leodis
ol A Dlge o i Ladsl K 5e olS S
O JSCDAE s 5 Sy o slaes, il
i sl K50 ol oS U155 (s3b 5 slaandllas
ST il s ad sl 5 O 51 Clablows o
S 4 ams o 0L Dol gl (V) lesls O
ST ladlssly 1 5 sles 2Uls b Ladsl Ko s
o) LS 5 0581 Il sloras 5y o]
allae 55 (Y)Ail o 53 OS] 5T S 53l
03, L | il Lo 50 oLS S o slas 0L 5 J )
Stk s o am b e HLEO S e ol
Jsl 5> slAnS] el 2alS dald 5 aid jlas
ool 5 35T GladLSTsl, () g 5 S Sl e
ado 5l plalan So sleaie) Wl oo gslS]
oALS 4 e Ll &S SLS 5 opl Rl LG Ol
K e 5 slae ST el g sl gladlsTsl
Ll S5 Lol pw ade Oleys s Ll o

Lsm ol S SeeS s el esdle
b sladsba glaes, 5l obs 55 2 1AdS
s OSan 5 CVIe anlllae s o 0dd s
oS S bl ol slasslas b Sl sl ow s
S slad s ) Jlge 4 e il Ky e
Solee Al oslae a4 oo J bl elas 5 45 S
3 ol ol Ly sl ol (TFsls 0L 1) (655 8
Sl ol adlbe js il u"‘)—’v—“ Lo anllae
olas 5o o b (2l 5 25 S Gl il
Ay S Sl olge kS Sy IG5

V0¥

et e glacble u Sleed; Ol e aslie 5o
ST ol sbeslas (5S 5 s s Slos S 43 S
Slasd 3 S osb 4 il e bl wanly olS S
Sl L oS Sy Sl elas b sk e 53 a
LK 3 Bob sl (Il Gleedi ol ke
Glresy Gloodss ol S 5 ol ojlas L bad b jles
dC50 lale 4 Oy B ojlae clale Jilssl L Il
dC50 = bale 5l SNL glac ke j5 5 il ials
b sl Slees

L PBMC (slad s jlas 5l Jol> mls o 3 b 5
o as 33 ,a a8 sls OLE Laslas Cilire glaclils
Sbes PBMC sladshe (555 (5208 sl (ShiS 50
Aolails oy s S lad sl 4 G ol
eSS0 chle bl o PBMC lad sk
(SrUlolaas Loy Sleodis JAY (ol o jlae 2 e
Aoals 0Lz 1y Slee s VA

g il sl S el Sl o S @Uq Sl s
St S O S s 5 e Slad sk 03
s o5y Lo oS e 18 eslinl 5,50 ALL
- ;,.:_.,JT R —eolse ( Slays e slagls
s ol gl ISl oS - o e glacils
sl aals il s sos s slad Jw caslis
Sl e 1 JoSo slaleys b op Sl sladle)
3> o A e S b ails a5 S0 (09)
Al e ol OLS LS @ Oleys b sad sl
LS5 0 L ol o msls OLalS Sleslicul
L Sl Sl 3L il ool (Glos et
OLalS S coal ol ailS cpiomen (V) s o 2alS
03, e 3l s ol Cmaslin o ade LB o0l
O3l 2ol5S b OA)I s 1 sl slad sl
SlaObays 5l en 5 bay 508 51 = Gler Sl
SLaosS 5 Lp s )ls ol e Olsie w2l
ssbam b OS5 sl Sl s Jls s
S0Q)LS o sl _Sleys Glacal (ol (sl


https://bloodjournal.ir/article-1-1435-en.html

[ Downloaded from bloodjournal.ir on 2026-01-31 ]

AR Qtwu Al AJL«J AR 0,93

>

LS50 S Sl 5 ol slasslas o 5 S stalie
e Sais T ovckble 5l VG glackle js el
LA ol s Sy sladshe Sl a5 4
Slaeslas Suis S0 aS culs Sl Ol5 o opl sy
Wik o chle 4 anls Lad sl Ko 50 olS Sy il
s Gl o J g lmes; 53 56 Gl Bb Sl
Aol osline Ll e

oS S 5 laoslas (glge Sl canlllae ol s S
i ‘(PBMC>¢Jl-~ S sess oy 1AL K-'d,)y’
@l ol sy Sl Jshe laes) 51 S Sl il
5 P gbad s oy J s Gl s sls
035 ;b oS men 5 Bl o ) Sl glad b
S |y ek slad sl g5 idsl K5
Lles o

) & ok i
djf'l_?l 5 = sbaolas L55.,\...5 S a)lae LY
o Fbe S005 33 S5y p A K50 olS S 5
oS 5 0l o Wl ok osls OLES sl 2l 5id
SIS el b glesle Ol a1y 1t sl K0y 5
2 sleiy ol s eSS Sl slses; 6
P Ol & Ll e oS nl S slaslas iz
o3 Aol slagls (B L L e glaardlas 53 o)l

3,55 515 eslinal 5 g0 sl 2asid e ) Oles

) il yadh § ol

3 SES Siisal 5 Oliiss 58 e 5l ales s
oS g 53 olKer S g Old anb ol
S (Gl Sl Sl e 5 1l sl Ko s
S ey Siy pale oKl (55 sles oKL
ol s S5 olS slaslas g s e

IS L o il S 4S5 aJlie O
sl 45 5 5 e IR.BPUMS.REC.1398.156

References:
1- Sheykhhasan M, Manoochehri H, Dama P. Use of
CAR T-cell for acute lymphoblastic leukemia (ALL)

VOO

oslas 3550 53 ol Jl opl aS azsldS = d sl
5355 ol redhe e Tejlas 5l S U
S o S50l ol sleeslas Sais 1 K5 axllas
SHT29 Sl v b laes; o5 1 1adsl Ko se
Solee Sl s oz 04 O 4y by o HCT-116
LS S ol eslae ol J sl ojlae 8
o 53 0L 5 Ok L, 8 .(Y0 Y9 us 5,058
il glaoslas pladgnd o S e Yo
S ol oolas a5 il lebl 1Ladsl Ko 50 olS S 5
sbls J5blelas 5 5 ke Jsb SlS 5 g5 olS
23 sl b 5 Al e (6t S S LS S
sl s il Jole Wl g5 a cciliine LS 5 Ol e
(V)L LS S o cidoss slaejlas S 5 st
5, 8kes ol s O 31 Clabls [ S 5B LS 5
SalS a5 sl s O3St sl gl e
O e ol (THAS o SaS 5510ST o 2
uﬁ);w))ls@J&@u‘cﬁwﬁop&;w
S Oln o bl J5s osle 3 5 6o las
b S3e olS Glaoslas b les o glad sk
sl o3y 655 — OLLS e 5 LKL aalas o
035 Sy = OLLSKes 5 Ssely anlllas 3 HT-29 Sl o
cbale 151 L w05 S Ol W HCT-116
dals il L, 00 S o bl s o slaslas
534S b 55 (10 ) kin g ke A5, Jles S5l
O s 515 Jslw sy (555 2 OLSes 5 o andlla
S 03,5 S5y 2 OLKen 5 oy andllas 5 o) dlas
5=l slae,lae o bale ilyslws, ol . ABA9
Sleeis il 4 e ol K50 olS S I 51
A YA 8 aadllas 5550 Sl o Jslo sLaes,
Lo aallla gl Uy ol aslllas o 51 Juol (slawily
O VG slackle js ol addlas s cls Sl
il dals ( J Sl ol ojlas 53 8 1C50 cbils
Lo s ol 5 S Jbw slresy Glaookis

treatment: a review study. Cancer Gene Ther 2022; 1-
17.


https://bloodjournal.ir/article-1-1435-en.html

[ Downloaded from bloodjournal.ir on 2026-01-31 ]

Q‘)M}ﬁ)w

sl Ko e oo las i

10

11

12

13

14

15-

Shahriari M, Shakibazad N, Haghpanah S, Ghasemi K.
Extramedullary manifestations in acute lymphoblastic
leukemia in children: a systematic review and
guideline-based approach of treatment. Am J Blood
Res 2020; 10(6): 360-74.

Lejman M, Ku$mierczuk K, Bednarz K, Ostapinska K,
Zawitkowska J. Targeted Therapy in the Treatment of
Pediatric Acute Lymphoblastic Leukemia-Therapy and
Toxicity Mechanisms. Int J Mol Sci 2021; 22(18):
9827.

Gioia L, Siddique A, Head SR, Salomon DR, Su Al. A
genome-wide survey of mutations in the Jurkat cell
line. BMC Genomics 2018; 19(1): 334.

Shan K, Ji H, You X, Lu T, Ren Y, Ding X, et al.
Inositol hexakisphosphate induces apoptosis, cell cycle
arrest in non-Hodgkin’s Burkitt lymphoma cells and
mediates anti-angiogenic, antitumor effects in T-cell
lymphoma bearing Swiss albino mice. Arabian Journal
of Chemistry 2022; 15(5): 103760.

Steinbach D, Legrand O. ABC transporters and drug
resistance in leukemia: was P-gp nothing but the first
head of the Hydra? Leukemia 2007; 21(6): 1172-6.
Barcenas-Lopez DA, Mendiola-Soto DK, Nufez-
Enriquez JC, Mejia-Aranguré JM, Hidalgo-Miranda A,
Jiménez-Morales S. Promising genes and variants to
reduce chemotherapy adverse effects in acute
lymphoblastic leukemia. Transl Oncol 2021; 14(1):
100978.

Li FS, Weng JK. Demystifying traditional herbal
medicine with modern approach. Nat Plants 2017; 3(8):
17109.

Yeung KS, Gubili J, Mao JJ. Herb-Drug Interactions in
Cancer Care. Oncology (Williston Park, NY). 2018;
32(10): 516-20.

Kashyap P, Kumar S, Riar CS, Jindal N, Baniwal P,
Guiné RP, et al. Recent Advances in Drumstick
(Moringa oleifera) Leaves Bioactive Compounds:
Composition, Health Benefits, Bioaccessibility, and
Dietary Applications. Antioxidants 2022; 11(2): 402.
Hagoel L, Vexler A, Kalich-Philosoph L, Earon G,
Ron I, Shtabsky A, et al. Combined effect of Moringa
oleifera and ionizing radiation on survival and
metastatic activity of pancreatic cancer cells. Integr
Cancer Ther 2019; 18: 1534735419828829.

de Andrade Luz L, Rossato FA, e Costa RAP,
Napoledo TH, Paiva PMG, Coelho LCBB. Cytotoxicity
of the coagulant Moringa oleifera lectin (cMoL) to
B16-F10 melanoma cells. Toxicol In Vitro 2017; 44:
94-9.

Tiloke C, Phulukdaree A, Chuturgoon AA. The
antiproliferative effect of Moringa oleifera crude
aqueous leaf extract on human esophageal cancer cells.
J Med Food 2016; 19(4): 398-403.

Tragulpakseerojn J, Yamaguchi N, Pamonsinlapatham
P, Wetwitayaklung P, Yoneyama T, Ishikawa N, et al.
Anti-proliferative effect of Moringa oleifera Lam
(Moringaceae) leaf extract on human colon cancer
HCT116 cell line. Tropical Journal of Pharmaceutical
Research 2017; 16(2): 371-8.

Tiloke C, Anand K, Gengan RM, Chuturgoon AA.
Moringa oleifera and their phytonanoparticles:
Potential antiproliferative agents against cancer.

\0F

16-

17-

18-

19

21-

22

23

24

25

27

28-

29-

Biomed Pharmacother 2018; 108: 457-66.

Kashyap D, Tuli HS, Yerer MB, Sharma A, Sak K,
Srivastava S, et al. Natural product-based
nanoformulations for cancer therapy: Opportunities and
challenges. Semin Cancer Biol 2021; 69: 5-23.

Ohnishi S, Takeda H. Herbal medicines for the
treatment of cancer chemotherapy-induced side effects.
Front Pharmacol 2015; 6: 14.

Lu SH, Zuo HJ, Shi JX, Li CR, Li YH, Wang X, et al.
Two new glycosides from the leaves of Ligustrum
robustum and their antioxidant activities and inhibitory
effects on a-glucosidase and a-amylase. South African
Journal of Botany 2019; 125: 521-6.

Rajeswara Rao B, Singh K, Sastry K, Singh C, Kothari
S, Rajput D, et al. Cultivation technology for
economically important medicinal plants. Advances in
Medicinal Plants 2015; 6(10): 4103-12.

Manosroi J, Dhumtanom P, Manosroi A.
Antiproliferative activity of essential oil extracted from
Thai medicinal plants on KB and P388 cell lines.
Cancer Lett. 2006; 235(1): 114-20.

Pirrd S, Matic I, Guidi A, Zanella L, Gismondi A,
Cicconi R, et al. Identification of microRNAs and
relative target genes in Moringa oleifera leaf and
callus. Sci Rep 2019; 9(1): 1-14.

Khalafalla MM, Abdellatef E, Dafalla HM, Nassrallah
AA, Aboul-Enein KM, Lightfoot DA, et al. Active
principle from Moringa oleifera Lam leaves effective
against two leukemias and a hepatocarcinoma. African
Journal of Biotechnology 2010; 9(49): 8467-71.
Dilworth LL, Stennett D, Omoruyi FO. Effects of
Moringa oleifera Leaf Extract on Human
Promyelocytic Leukemia Cells Subjected to Oxidative
Stress. J Med Food 2020; 23(7): 728-34.

Abdellatef E, Nassrallah HMDAA, Aboul-Enein KM,
El-Shemy HA, Khalafalla MM. Antiproliferative action
of moringa oleifera lam. root extracts in acute myeloid
leukemia (AML) Cell Line. Journal of Experimental
Sciences 2010; 1(8): 27-8.

Sanganna B, Chitme HR, Vrunda K, Jamadar MJ.
Antiproliferative and antioxidant activity of leaves
extracts of Moringa oleifera. Int J Curr Pharm Res
2016; 8(4): 54-6.

Pamok S, Vinitketkumnuen SSU, Saenphet K.
Antiproliferative effect of Moringa oleifera Lam. and
Pseuderanthemum palatiferum (Nees) Radlk extracts
on the colon cancer cells. Journal of Medicinal Plants
Research 2012; 6(1): 139-45.

Garcia-Beltran JM, Mansour AT, Alsaqufi AS, Ali
HM, Esteban MA. Effects of aqueous and ethanolic
leaf extracts from drumstick tree (Moringa oleifera) on
gilthead seabream (Sparus aurata L.) leucocytes, and
their cytotoxic, antitumor, bactericidal and antioxidant
activities. Fish Shellfish Immunol 2020; 106: 44-55.
Nair S, Varalakshmi K. Anticancer, cytotoxic potential
of Moringa oleifera extracts on HelLa cell line. J Nat
Pharm 2011; 2(3): 138-42.

Welch RH, Tietje AH. Investigation of Moringa
oleifera leaf extract and its cancer-selective
antiproliferative properties. Journal of the South
Carolina Academy of Science. 2017; 15(2): 8-13.


https://bloodjournal.ir/article-1-1435-en.html

Sci J Iran Blood Transtfus Organ 2022,19 (2): 148-157

[ Downloaded from bloodjournal.ir on 2026-01-31 ]

Original Article

The effect of aqueous and ethanolic extracts of Moringa
olifera leaves on inhibition of Jurkat and Raji cell lines
of acute lymphoblastic leukemia

Rajabi L.}, Rajabi A.2, Mohammadi A.}, Khademi R.?, Khamisipour Gh.

lFau:ulty of Para- Medicine, Bushehr University of Medical Sciences, Bushehr, Iran

2Blood Transfusion Research Center, High Institute for Research and Education in Transfusion Medicine, Tehran,
Iran

3Bushehr Agricultural and Natural Resources Research Center, Bushehr Agricultural Jihad Organization, Bushehr,
Iran

Abstract

Background and Objectives

Acute lymphoblastic leukemia is a malignant hematologic disorder of lymphoid lineage. As a
result of chemotherapy side effects, treatment with medicinal plants has recently been
considered by researchers. Previous studies on Moringa olifera have shown its anti-cancer
properties on some cancer cell lines. The aim of this study was to investigate the cytotoxic
effects of Moringa oleifera leaves on Jurket and Raji cell lines of acute lymphoblastic
leukemia.

Materials and Methods

In this experimental study, after preparing aqueous and ethanolic leaf extract of Moringa
olifera, Jurket and Raji cells were treated with different concentrations of extracts for 48 hours.
Cell groups’viability was assessed by trypan blue staining and MTT assay. Peripheral blood
mononuclear cells (PBMC) were used as a control group. Statistical analysis of data was
performed using Gragh Pad Prism 6 and one-way ANOVA test.

Results

Treatment of Jurkat and Raji cells with all concentrations of aqueous and ethanolic extracts led
to inhibition of cell growth. The highest percentage of growth inhibition was obtained at a
concentration of 150 pg/mL of aqueous extract, 48.5% and 47.4% for Jurkat and Raji cell
lines, respectively. Also, the highest lethal percentage was obtained at a concentration of 50
ug/mL of ethanolic extract, 73.4% and 78.5% for Jurkat and Raji cell lines, respectively. The
IC50 dose was obtained in all study groups at a concentration of 150 pg/mlL.

Conclusions
The leaves of Moringa olifera have the capacity to inhibit the growth and viability of Jurkat
and Raji cell lines of acute lymphoblastic leukemia.
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