[ Downloaded from ismj.bpums.ac.ir on 2026-02-14 ]

sy Th alabys

u.«JU c«la é&ﬂ—@q) am‘g}:

Ad s Flss mblag Sl 5 (Ko e ke oKl

(“"\f :)|}da.>)}f9)\"0—“‘f e N a;l.o.w VAJ.MJL“

ISMJ 2015; 18(1): 125-134

&> > Go/G; 1 j0 K562 00y S g s S ghw &
0813 8.3 SBLS 3 4155 93 g (gl

Y . o *y oo P \ \ -, .
S dlnge o Bolo dlas o by felewl ¢ (53L10Ls 05w
u@)f ‘;;l:....lf o&Kils ‘r)l.ﬁ PRt gwug;...u GJ;\
c_,«r\g gc}w\a_ g}‘:'ﬁ, f}'\; NEEHN ‘é‘zﬁ, IRt ‘d\ﬂy; ‘_;‘_,Ln Sladod J'Sf"
Tl gl ol o e oSl (il S s S"

QY/YNY e 5 53 —AY/NY/E tdlae 231 55)

oS>

32 D51 gy g alllae ol 51 B 5 g gr 03lisl Sl pus S s 9 el 5 S e (4l 4] s 02 gl DALS 5 055 ol 140
el K562 035 ad sk J s 45 7 5 055 5 685 55 pl 92 29750 el S 5 sy 0 A S 5 5 il 68

By Slo wils DS o5las L KB62 03 d g V07 sl .2 5 plowil 1S5 aw b (dolal &) 0ty (0285 addllas ol Ta g, 5 0l o
PPICTS SPRCONK SO S RSP {8 PSS PG Y WPIPRURUURI A - S PO RIS OO | S JURPR W [RE-CH JERPIN JCCH K PP WA ICE S
S b e (S a3l s b DNA l il g s K5y oy i b (55 s gl ol&ins Jaw s U1 51 43
Kdd o 5 4525 V8 Gl 29 SPSS i3l 5 a5 il 5 bl 56T o bl sladsgadT b Laesls b osliul Sl s

OAYOEN 0 ¥) o gl wls (huoys OANVENV/VE) BLy Ste abls b slas cow Go/Gy 36 55 b adghe g das)s slaadl
OLS il 53l (Ao )s FY/AFE v/YF) J 1S 4 Cund (o3 OY/+ 00 /YY) sl Sid 5 5 (deo ;3 OV/PAEY/FY) s LS 5 E
Ll 4 ol 0L KE62 (slad ghus .55 55585 AU ki (0,07 NF) S LB 53 J 7S ad ghos o5 o g &5 551 = 3 ol sl
5 ods A 3 DNA Ll (Sais clle op iy ol (SlS 05 IS 50 5 e 5 oS LS Jla v (lad sk DNA
A odalie Gy S widls Jla 3 OF o faS

- 0L gl oul @l 53 i3 § o DNA & ol 3G 36 55 Jhu 45 2 lge ol aiils (ALS 5l gn 45 55 OLES aoals 1 S 4
25 5 )l IS A 5 g 5 g8 Salg 53 5 s ol DNA & 48 8515 55y wils (LS 5150 53 S50 Jolo iz 45 Ao
238 0 Joted Jsho S VL lac il

DNA & gomlile 3 ool St 53 ol 52 (b 452 B 5 (Bl g Sl aidls cols gl aidls z gt 0505

S5 5 o s S5 Sy Sl (S oo o8 5l
E-mail: sadeghi.ha@yums.ac.ir


http://ismj.bpums.ac.ir/article-1-656-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-02-14 ]

WWAY gyl 5 w8 /) osledi /padome Jl

e ;'.b/ \Y#

ssba oS5l oS edd DU e LSL

(F50) cl Sl ds ol glhls 65l
S el 53wl 0w Sler 51 (S5 s
Shishe oy el OBasS Ol L5 ehse
el b QU o LS S S e
Co 4 Gl e dr c28 51 a
Syhe RS sl e 4 s XS e 3y
Ol 31 U o s S e 5l Ao s an 1550
o) Ol 4 O Ol 5 0L 2
Syl ag ey LA 5 V) ol ese s sk
Lien 2S5 J= Cl,u dstlarﬂ slad sl
56 Lo badshe cpl 51 gab3 Ol e 45 S Ol
« 55 Ul aile DNA s Jat. 5 S
300 VBBl 558 a5 Ak glad e cale
slbasb 5o badghe pl 51 VL Sl Aoy oS
s ol 2SS b b s sl GolGy
L o350 ssbay a4l b e LOT DNA 5z
o Sl s Lleds Gp ol xal 560 sl ol
dop Je s o« ilesS s, DNA
SaS @ sl ot ) glad e 0 s d gl

A=Y el Gaeis LB (g e gt sls NECIR
Lol o Oleys sla s, 51 S Sl a5 L
il sla 56 5o Ll ity 31 S
ol G sl S by Sl ot
5 elS g5 eslas b o e ol Gl
K562 b v sladshe oy, adls 48
ool S 4 s b S s
abeld SLS S sete O Al S
55 ol AL Ll LS el el e eld
andad askd 5 Jilo s (PP oSS

dodle

s OLLS ol Coeal (L 0Ll b s
o3l 5l OlS 5l galias (Y 5 V) Cleds L
! o s> (Thymelaeaceae) auld aas L ails
Olsta oal gl 51 Llas § 518 S5l OlalS
S5 00 5l i &S 35 oLl wbls e
550 u_aL:f

S ol 53 adls o0 OLLS Cile b S
5o bl el s Gl snsa e yas
sl S (Y)Wl Hlasl Gl mae by Jle=
Oloys Gl p asdS ol 3l o,0 pl cilise
sbgolen (Joolie 255 anidles, slagles
oslinal 3590 08 5 O e flgl 51 (F 0 (o
ShaS S psES g Cbogs a8 e 3
Sy opsosle ply wils G658 ope 5 Cn
sl sl i 1o v.M,::LM) LLQV})' Obeys
(Daphne oleides) o5 )l wdls olu 553 58
(F) 35,8 a oslizal 353 08 5 2o 500 Oleys sl
Lol LUl s 4 oblS JSlys ol (Bl o3
el 90 glacd gl Cilise le\ BVPVINSH
Ol il slaw S 51 aliee LS 5 0 28U
SO I IR EE S JEE S P I
2 ame sk e S Betling g
Gope s b Caols aS il wils i 0Ll
el ol Aol Lol gl 51 s O
Lol Sl Ll o
s B 5l es 5,8 L (Betulinic acid)
Sl Sod el G ) Sl S S
sbls o cul b Sy S

L"JYLA Lo gl.@.ﬂ\ Ao (w8 A2 u..o\j}-

http://bpums.ac.ir


http://ismj.bpums.ac.ir/article-1-656-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-02-14 ]

VYV/ 2313 0 5 LS 51 648 53 55 Law K562 o3, Sl w slad s i3 55

O 5 g3LT0L

RS V) el el (S s ]
53 Gl 2 a1 Ve b s (ke
03 el VY ey e S Sy 5
Loy 0 5ol S mle s YV gl s 5L ST
Lobadde e cpl 51 s 8 451 CO,
S ke 2/0) sal aidls JSUI o slas slass
2 op Sk OV) Bl SLe wils (b
ded S 5 Vpn sl ) g (3 o

OF) L Hles cele Y 6l o QY 50 50 V/Y)
£S5 A Gl Sls L sl e
e S VXY IS ly 2 5 Y IS i
SINRVAL SRR W ST N TR
LS At (V..ML; Slawd O, dags
Slis Bl s Ko Yoo 3 2y e sadshe
sl 043 Cals gl o8 ibsm (ol
A alsl ol 4 dens Ve Jsbl 1) e F
e ¥ ol s ocelh Yoce Ldsh
Glp i wulg 5o a4l sl S ol
srpoa LT Ol U oo Vb L luS
S slaaiges Ll ame 5l S Sl am 55 =Y
W3 Ve ode 4l 05 S ek el ol en @
Lk e ossn Sk 2 eSS T sl b
RNase ) Lo 5 ¢ 55Se Vor g5l (PD
BD ) Jas giasmesls oo Loy les
53 dske asys s S LT (FACSCalibur
ssliz.l L GO/GL S G2/IM S G2/IM cls 36

(4) Lo acwles ons LSL“)‘P‘fJJ B

S3PFosp Sl pd gy p
ol 4 (P Sk s p Gl

L s, 9 509e

oS (5551 o

«3l> 5 (Daphne oleides) «.5 Jl ails OlalS
Jas slesl s (Daphne mucronata) GU s SL
st 5 4 LSS Ol s Us slanals 1l
boale s Lol ol slaglul s L;,j@?
SIS s S Al it 55
NCCT VK ST VT R W P R T
L g S Sl am s Fogles s eslixad
OF 5

A xS las

Rl Al el Ol ule Gssa (oS elas
wils QLS S oy 5l pS 00 &S D
Ave s llas sl BLs Sk abls 5 ol
s Cele YA Sl oy Ve J5G1 1] Lo
o A el (s Seslas 5 sl BUI sl
el sy oslas s S IS L e e
Foogles oy Ldoos o b oKiws by
olas s S Six LSSl Sl S Sl ax s
Loy 5 J= bl Jhie Of s eel e
Li s 3 ol Uy Glo 05 S /Y s
S Sl el S s s Sls 5 .00)
A3 S ol S e

il glasl s ke A B P pe g
G Sab Rl ol e Je o x
OxV % sl eslizal (5 Ble A) b 2l
syl gl Jke S S es KB62 o, J gl
SLl SUF B Y 5l e s el ool Ol
RPMI-1640 =.iS Lme )l A L3 bad b

9 M))\' (FBS) 6Jl§ u.:..:— Cﬂ L> ol L;\.C«

http://bpums.ac.ir


http://ismj.bpums.ac.ir/article-1-656-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-02-14 ]

WWAY gyl 5 w8 /) osledi /padome Jl

< g ;'.b/ \YA

L oakds 0 Sdoay Jslos (pl g 235 0 o0
Jol s S S Sl i3S 5 3 VY
Or 53 e 5 smied Aoy Ve JSUT L
ssms 3,5 J= DNA sl ik 2y Koo
odi gl DNA 3 S spmy pie |
50585 N b 55 J 28 5 sled o slad she )
Aay 08 5A) A end dos Y 38T 5 s
oy M 5 oaps el sl
Il «Chicago «SPSS Inc) SPSS (s Ll \3lp
Golel lasesl 5l eslazal L VS 2155 (USA

A el Sils 5 il LT

Lail

S A, LS e
eSS s bdsbe dons o ol U3
K562 Jzs sbdse o s slajl
Shs gladshe Ly ales (G slad f)
Sl &8 ol 0L s S anglie s
2 s se sadshe doss Sl Carse LS
A58 S 36 s bdshe Ao ials 5 Gy 3L
Slx 56 Go/M 5L s dhe sl Ll
e oobea (Y 5) Jslds 5 ) lssed) Codl
o GolGr 5L ) el Jled gbadshe xin
el o3 () JSA) A el B Il
GolG1 3B s bdshe doys il o i
ORIPB peS s eddll Wil s a4 by

S Al Sed g 4 bgy e

oliwd 3L asss Ve sl RPMI s Lis
5 o Lol KB62 oy Jle V00 5 ol
S35 S 5 sbss b bdshe sl TY
Ol 3l e cele YA LW S ks A
P S SeS L d ke 558 Dl kS

OF) Al s K S 55 b e sSe 30

DNA £l 5l
55 Sl sl 5 DNA lscul cor
oslana) Ol WS L ke S i, 5l (KB62
ok oS 53 3L 55 51 oy cnl 53 s S
5 ¥ G MQCI2 (Triton-X-100 s s )
5 (cia ply pH L Ve o Tris HCI
N pdo 5 o EDTA) wis oS3
Al PH L N oo Tris HCL SDS s s o3
St S 0 LOY) ad eslinel (Caia
3okl sled Jsbe Vo7 ool Ik O senilin 5
VO oyl A @l Sl Bl s J s
SUsl s S 00 cal Jsl s nd e
5 @lol Jb Gl @ Jobe oS3
e S 401 L (les o adds ¥ e
o ol sorbe 5 Sk sl 43 Y Ode
WAL A S Yo s Jols s s S
bl 4l 4501 ks slos 5o axn oS
Blolplab Sad Ve b a5 ST ol
0 Sasy O ol cpl 3 S S5 el @ s
3B aw 5 A Sk mle ai3d 5 e Yer L aids
A S T kS Ll s il
Fre e A i 603 O 4 2 3B
S ALl e s Rl U s S
BERE I R 5 VP IS NN oy e

4;..9‘) V.AJJ &L&M‘) Q)ﬂ‘b DNA dl}- L)'L‘

http://bpums.ac.ir


http://ismj.bpums.ac.ir/article-1-656-en.html

YA/ widls 05 OWLS 51 4548 53 53 law K562 63, S slad ghow iS5 O 5 g3LT0L

[ Downloaded from ismj.bpums.ac.ir on 2026-02-14 ]

iy 4 b laesls byl 5IUT (Y Jgas A
65
C,b) S a5 di, il a6 55 ad P
60
(lubsl g .
3 3 3 ., .
) X \ \
N . a 9 \&j) 2 _u’)\ \%5 a E 3\) a5
> 3, <o 3, 2 o 3, o — .
S 3%0 356 55 2 4
(D . 40
3 kS kS 9 Jas sgiladly Doy Gl adSads
e ) )
" " slasles B
VYO VAN \YO/0 ) ¥ 55
S
50
el Sls pme o3 ) ) S ch.w):% -
ES
40
DNA ous asksasks byﬂ "
}}::j)i‘ “g-lj"-: o L;“l‘sf LSU‘)L":J Jj\ o LS\J'.' * g8 s el Gl Sl S
oslaul DNA Ol asdad askes o) Q}.aﬂ 3
C

» ";Lﬁ-l:ﬂ ALY ) e.l.;‘}” bl eL:f L: ol i \\/\‘

S e BT B Sl wils LS L) b z.

sl Sy 5 (e TD) ol o

asl slael 5 oliS KL SO (V50 $U £/Y0) Dls s wmmas sis s

LL shls J s slad sl DNA LI Aol Cewsas Ssho i Ciln gla3l 55 KBB2 slad sl sl ol 1ok (1 ls ai
O vai) s s O s % ool S s s Bl Sl widls el gl widls oslas b b jles co

L(C) Go/M 5l 5 (B) S3L (A) Go/Gy 36 53 555 50 sad sl Ao s
ol Hled gadshe dsys Sl ks el ety (520 s 5l oKins S
Sl s Kl S e 3 xS 4 s S5 Go/G1 56 s
B 55 s gm0l 5led el sk sliad s Lol L isls e OLES 1 (55l oo

S edaline (gls sae gl JpS e s Gy

a)LﬁI qu.»‘ﬁ aﬂi“.n.l;a"-".}lg)b}gui Q\ d}-\?

035 5 Woled S ) 5ol 4 Sy gIAY
L;\J'L" &ﬁs_ﬂ:ﬁu‘sujb 6}),3;;“,1.»

K562 o5, ,»
o o
¥ ¥
a .
w 9 ) i
K562 o3, sladshe DNA 5,55 =0 51 Jols J3 (1 IS R >
Sl S g 5 s BBy Sl il et Sl adls o jlaas Sleg s . 03
3 B 4 e 0.011633 'Y Y

http://bpums.ac.ir


http://ismj.bpums.ac.ir/article-1-656-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-02-14 ]

VWA syl g psp /) esled /padona L

Sack s B

Ld g (S5 58550 Sl peedd (o) 2
655 55 oslas Ll cele Y & sl ol

s bdse ool 5l S 0ds S el adls
A3 S ol v 53 ola Sl 5 Wl sl
Loodd Slad ladshe oo Sluss &S o500
ST s e el LS ) S s s

(Y JS9) 5 I RS 4 s Lad 5L

5> DNA 542 anks anki 5 ol S50 oY
A sl b sl cos KB62 os; slad sk
S it 31 OLE | sz bs s
22 SAES S s ol s sles 4 by e DNA
Sedsm 5 Bl sbe asls ol Sl gladshe

A edalin el

3 A e S e /EV CBIE Lot Jles lad e (B) U 58 clad g (A) e g ol VY o pSan 56 Sy S 5 K562 o5, glad sk (¥ IS
E) s Ve SET0 e Lot s glad sl (D) Bl Sle ails oS S il m s o S ke SOF ke Lot e glad shs (C) o gl il oS Lt

(a8 X LS55 S 3 Sy San b b oSl S s V50 5UAD lile Lo 5les slad sl

o Loyl e b Obeds LSSl e
Ll S o (5 o Sl slad o 255 51 b
b ey Obyeds SLSS 5l K pan b
S5 e Wil e e SV
bl Comsay Ll adls oS 51 S o Slasdir

Cow

Sladd 5o 565 5 Ay Sgs Ol bS5 3l (gl
(sl S o D) wls o5 OWLS 5l eds alls
bl (el Seds 5 v (o Sl (p3 e

Llaa W}S L;'ij"" =

http://bpums.ac.ir


http://ismj.bpums.ac.ir/article-1-656-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-02-14 ]

VY2813 0,5 LS 51 648 53 5o w5 K562 o3, Sl w slad sl i35

O 5 g3LT0L

el ol gl wdls b dshor Sles Mool o5
o8 5 G1/Go 5L slad s o3\ il
S b s s gbadsle gl 0
By P

S5 L ek Dl badle Gl Sl e
bl ks S edalie g el S s st
wdls Bly Sk wdls ol o jlac el s =l
Gy g Eel el Sadsm s ol eds
i35 2 Gr 56 s Jsbe

Jool ol e 5 0k ) Sl 4 5 |
S A3 S atia (S e gt sl a5 AT
st DS S el I adls By Sl wdls ol o jlas
R obal L Ml 5B ael S s
36 b Jelse ol s S e Wl |y Jsko ot
53 ek adalie Ol 5 s b ke a2 > G
Al 36 cpl a4 adshe 35 pte Js 4 S 56
o Gy 36 5 ge il S Sl oSl e 55
Al S s st LS slas b o il
52 eslial 5p5e el Sl 4 o LSl @ 13
2 ALKl S ol SKen Gloys e
SlilosT s alinad 3550 Jolse 5 A3l andls bad
o3 sk o0 Gy 5b s Jobe o B ol le
5 o LS5 5wl 48 s olas b e
Bl 2ls sy ool SVl il Sl
oShaS ey S Jelge oS 35500 Jla|
e Gy U by wnls sla LSy bap S
Ld b Jlagd b L2556 ol 52 sk 4 7 B 5
S Slasle gt 18l Sel gia Julse cnl L
S 0ke Sl Jlel (s 358 SAS 5 sl
Moo oomss DNA L el S 5 i it
2 s () e o2 RNA ,DNA s

~d s 555101 03,5 Jwb 5 C 518 55 G
2 oSl U S e 5SS b sl
Go S 53 o 5 Jsbo o 2 5 36 5 s e
(Y0 3,5 0 S50 35 nd D peimn Jsb e S
S ol S8 S e n S3e DS
SLS 5l am LS e b s
Col s S 5 s glaedsS Jlee 5 o gl
5 Lsi e GUfS Jll 56 s Jshe 4t 5 g
L3l el 5 Slapm 5l SlaodeSlge Lile 35 amy
S o e GolM J o8 e 3 15 Jhoo
oS Jlgo bl Lol g Ol s LS 5 pl @
D

Sl ol 1o Julps U e ol
A eslial (g e g i SGSS S Sk s
sl s G gadsle vy Sl Jols il
Lops OVl s o5 sls 0L ol st m o
Gy 56 5 dwos Vossu> 5 S 5L s adsl
el 1 DNA sz S oladshe a5 bl 5l tzes
oo as plad gl Ll ciloas 22y das
ladsbe 53 2 Ll i 58 Ny o ool
Gl bdsle 5 cd ol iS5 e Sl e
03 s Sl .l Gl e w5555 )
G S blE s Sl e glad
badshe dops amd 53 5 o5l e D b
5 8 GafGo 56 s s se sladbe o3se
(el o SRl S 56 slad sl o

Sy 5 ol DS 5 L eld s gladsle s
22 agm e Sadde Aoy @il ojlae 5 Al
Qo 5 bl J S 4 cwns GifGo sla e
ol il 2SS b s e sladshe

Go/M clasls s Semge Olead 350 0 sdaliae

http://bpums.ac.ir


http://ismj.bpums.ac.ir/article-1-656-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-02-14 ]

WWAY gyl 5 w8 /) osledi /padome Jl

S o O B0Lzs Slialie cpl 5l Sl
Sims e 6,50 e bS5 OblS ol elas s
1) kaf*‘ LSL»“J)LA A M‘j;l;c aS Jd)\s

Aled Sl

18,8 5 b

S e Sl S ol dlae o8 5
Colem bl 4 okldS oBiils iagn Sosles
5 b Dl S e 5 Slasn cnl 5l e L
plnil Jol o o sl (S ple o850 S5
SAL S el S cnl L3 s
Al s

References:

A SLS 5L ad sk Jlas &5 sy olES andlas ol
DNA (lac o) oSl & e aidls 31 Jol>
Gy 5L 5 Jsh i iy sl dul b opl 5 553 0
DNA U350 &0 ol 12535 2 G2 35S v o
s b a5 ol 5 5m ] S e sl 5S6 alex

Q) 3l Slan alin

S S e
S s (s DS 5l G s el
= G1/Gg 5S 5L s bl b5 o ge dund
DNA (laazi, ;5 st glacnSs 5 Jsho
sd3 S adls 5 GlsSle wdls gl olas bl L5 s

Gy abyo 53 badshe 5 5o o S i

1.Mou X. Cancer prevention by astaxanthin, a
natural carotenoid J Kyoto Pref Univ Med
2005; 114: 21-9.

2.Saleem TM, Chetty CM, Ramkanth S, et al.
Hepatoprotective Herbs—a review. Int J Res
Pharm Sci 2010; 1: 1-5.

3.H. Sadeghi, Yazdanparast R. lIsolation and
Structure Elucidation of a New Potent Anti-
neoplastic Diterpene from Dendrostellera
lessertii. Am J Chin Med 2005; 33: 831-7.

4.Sadeghiriz A, Yazdanparast R. Plasma
membrane homing of tissue nonspecific
alkaline phosphatase under the influence of 3-
hydrogenkwadaphnin, an  antiproliferative
agent from Dendrostellera lessertii. Acta
Biochim Pol 2007; 54: 323-9.

5.Mullauer FB, Kessler JH, Medema JP. Betulin
Is a Potent Anti-Tumor Agent that Is Enhanced
by Cholesterol. PloS one 2009; 4: e5361.

6.Mullauer FB, Kessler JH, Medema JP.
Betulinic acid induces cytochrome c release
and apoptosis in a Bax/Bak-independent,

permeability transition pore dependent fashion.
Apoptosis 2009; 14: 191-202.

7.Kemnitzer W, Drewe J, Jiang S, et al.
Discovery of 4-aryl 4Hchromenes as a new
series of apoptosis inducers using a cell-and
caspase-based highthroughput screening assay.
4 structure-activity relationships of N-alkyl

substituted pyrrole fused rings at the 7, 8-
positions. J Med Chem 2008; 51: 417-23.

8.Deininger MW, Goldman JM, Melo JV. The
molecular  biology of chronic myeloid
leukemia. Blood 2000; 96: 3343-56.

9.Yazdanparast R, Sadeghi H. Nucleic acid
synthesis in cancerous cells under the effect of
gnidilatimonoein from Daphne mucronata.
Life sciences 2004; 74: 1869-76.

10.Fleisig H, Wong J. Measuring cell cycle
progression Kinetics with metabolic labeling
and flow cytometry. J Vis Exp 2012; 63:
e4045.

11.Roccio M, Schmitter D, Knobloch M, et al.
Predicting stem cell fate changes by
differential cell cycle progression patterns.
Development 2013; 140, 459-70.

12.Volotskova O, Hawley TS, Stepp MA, et al.
Targeting the cancer cell cycle by cold
atmospheric plasma. Sci Rep 2012; 2: 636.

13.Hedayati M, Yazdanparast R, Fasihi H, et al.
Anti-tumor activity of Daphne mucronata
extract and its effects on TNF-a receptors and
TNF-a release in cultured human monocytes.
Pharmeceutical Biol 2003; 41: 194-8.

14.Panahi kokhdan E, Mianabadi M, Sadeghi H,
et al. The effects of two species of Daphne,
betulin and betulinic acid on alkaline
phosphatase activity in two human cancer cell

http://bpums.ac.ir


http://jcbl.jp/wiki/Volatile:ListRef?my_1=J._Kyoto_Pref._Univ._Med.
http://jcbl.jp/wiki/Volatile:ListRef?my_1=J._Kyoto_Pref._Univ._Med.
http://ismj.bpums.ac.ir/article-1-656-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-02-14 ]

WY/ adls o0 SalE 51 458 g5 ;3 KB62 o3, b pu slad g i3 55

O 5 s3LT0L

line, K562 and MCF-7. Armaghan Danesh
2014; 18: 900-9.(Persian)

15.Pourmorad F, Hosseinimehr SJ, Shahabimajd
N. Antioxidant activity, phenol and flavonoid
contents of some selected Iranian medicinal
plants. Afr J Biotechnol 2006; 5: 1142-5.

16.Mianabadi M, Yazdanparast R. The anti-
metastatic potency of gnidilatimonoein, from
Daphne  Mucronata, compared to two
glycosylation Inhibitors: Castanospermine and
Tunicamyci. DARU 2004, 12: 44-8.

17.Gustincich S, Manfioletti G, Del Sal G, et al.
A fast method for high-quality genomic DNA
extraction from whole human blood.
Biotechniques 1991; 11, 298-300.

18.Reddy TC, Reddy DB, Aparna A, et al. Anti-
leukemic effects of gallic acid on human
leukemia K562 cells: Downregulation of
COX-2, inhibition of BCR/ABL kinase and
NF-«xB inactivation. Toxicol In Vitro 2012; 26:
396-405.

19.Perchellet EM, Wang Y, Weber RL, et al.
Synthetic 1,4-anthracenedione analogs induce
cytochrome c release, caspase-9, -3, and -8
activities, poly(ADP-ribose) polymerase-1

cleavage and internucleosomal  DNA
fragmentation in HL-60 cells by a mechanism
which involves caspase-2 activation but not
Fas signaling. Biochem Pharmacol 2004; 67:
523-37.

20.Yoshida M, Feng W, Saijo N, et al. Antitumor
activity of daphnane-type diterpene gnidimacrin
isolated from Stellera chamaejasme L. Int J
Cancer 1996; 66: 268-73.

21.0wa T, Yoshino H, Okauchi T, et al.
Discovery of novel antitumor sulfonamides
targeting G1 phase of the cell cycle. J Med
Chem 1999; 42: 3789-99.

22.Valley AW, Balmer CM. Basic principles of
cancer treatment and cancer chemotherapy. In
DiPiro JT, Talbert RL, Yee GC, editors.
Pharmacotherapy a pathophysiologic
approach. 8th ed. New York: The McGraw-
Hill, 2011, 2085-348.

http://bpums.ac.ir


http://www.ncbi.nlm.nih.gov/pubmed/?term=Perchellet%20EM%5BAuthor%5D&cauthor=true&cauthor_uid=15037204
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=15037204
http://www.ncbi.nlm.nih.gov/pubmed/?term=Weber%20RL%5BAuthor%5D&cauthor=true&cauthor_uid=15037204
http://www.ncbi.nlm.nih.gov/pubmed/15037204
http://ismj.bpums.ac.ir/article-1-656-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-02-14 ]

ISMJ 2015; 18(1): 125-134

Orginal Article

K562 cell cycle arrest in GO/G1 phase by two
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Abstract

Background: Nowadays, the plant of Daphne family (Thymelaeacea is used against microorganisms and
cancerous cells. The purpose of this study was to investigate the effects of two Daphne species and
purified betulin and betulinic acid on K562 genome and the cell cycle.

Materials and methods: This Study was conducted in a complementary randomized design with three
replications. 106 K562 cells were treated with Daphne mucronata, Daphne oleides, betulin and betulinic
acid for 24 hours. Then, cells were fixed in 70% ethanol and were stained with pripidium iodide 30 min
before analysis by flow cytometery. To extract the DNA of cancer cells Miller saline method with little
change was used. Data were analyzed with SPSS. version 16 by ANOVA and Dunnett.

Results: Percentage of cancer cells that were treated with Daphne mucronata (59.11+1.16%), Daphne
oleides (58.25+1.03%), betulin (51.68+0.43%), and betulinic acid (52.05+0.31%) increased in the GO/G1
phase compared to the control (42.94+0.23%). While most percentage the control cells (51.06+0.16%)
were present in S phaseElectrophoresis of genomic DNA of K562 cell lines revealed band boarding and
smearing under the effect of plant material. However, a clear sharp band of DNA was seen in control
samples. The lowest and highest smeared band was observed in treated cells with Betulin and Daphne
mucronata, respectively.

Conclusion: Data showed that materials and compounds of Daphne, block cells in G1 phase and will
cause damage to DNA. In fact, these results indicate that there are several effective factors in two species
Daphne extract which damage DNA integrity and inhibit cell transfer from control point and can facilitate
cell death at higher concentrations.

Key words: Daphne oleoides, Daphne mucronata, cell cycle arrest, Betulin, Betulinic acid, DNA
fragmentation.
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