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A Gaianly L UaEY) alaily ilaile g ST JGl Candl (aniay 138 5 3y 38 el Axdadlly
Glall Joha o133y kil ) cakall e il oo 35 (Anaphase B) B JlaiY!
O—e Uady) d4xdls spindle equator J xall Assia die 1EY 3l 5 AS) jiall dnladll
oLl i) dadly AN sa deatll Gyl Wi N (5 8l e Sliad Lgaan

.(Dhonukshe et al.,2006) 4.1l 5,53
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7 &l pal i : J ) Juail

O e AV panl paly Sluill Gany Jsb 33b) R4S il ey
(non-equillibrium i) fidl , e A_Sulipall e (e 58 el Aadall iyl
(dynamic —— (can—yy LA 5 S 2 Bla J5¥1 g 43 ¢ dynamic)
Gy pa @il sall Jl gkl e d38a) Ciluall Jiled e JS JsaT instability)
o0 A Al e LSl Ae pn Plus end —s (pendiy Sl ganl jaiy s
treadmilling sl JSA) ) andid 400 ASaalinall Lol Minus end — (oaus
(sd alill Aiana ae 43 gia QUL saal die saill Aiasa (5585 Ld g dynamic
G B aie e 5y gemy GDP — Aaijall Gl sa il iy Jo 2865 3 cAbliall 4L
ull da sl A Y GTP — adadi el il jall Alaly Jafid s Ll L3
.(Cooper,2000; Jordan and Wilson,2004) 4.& G2l
e 8 S8 Glually salie Yl ALEY) A AS ) iyl JAs
P3a it ta My cdlad 5 dililaal y cudiall qdgl b Axiay gma) pgese s S

2‘_5_‘.: d}ﬂ‘
M_}dl 3.’9,_\‘5.1]\ Gl pI> un Ju.‘:é_):dl ‘se.u_;.“ L‘)A:L'h:tﬁl s sl doY) il
LA

o34 5 Jkall el giud ok olatly o gussa s SH o) )3 a8 Al Akl 5 g8 5 U Ciial)
L Sl skl G a s sas S Cilibaial 3 Aaga 3 5l
Anaphase-promoting complex —— o2 3N A8 5l diedl 2y
O g3y Jua @Vl s dll N S AN ekl e JEd Lge «((APC)
3 Sao Allug Lpaany e 400G Clagle g )SI elulds Syl Hghll 8 calaayl
sSem; —» e gl syl e (a by, cohesin — =X (PN
Sce;/Mcd;/Rad- 5 (Structural maintenance of chromosomes) Scm,
el &l (e Aluds APC g3 3 ¢ (Sister chromatid cohesion) Sce; 52

3 securine (s — ashad 335k (e iy cohesin s n pabad (5250
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gl el Gl i 1 J ) el

separase Jasdi dic g . A iy shll JUA 4kl g cseparase duadll o 3l hadi

e ila g S BLaill ladi g cohesin sl ahaty 556 securine (e Allaiily

39—y 2 .(Yeong,2004) J—sedl L adall clpall dbl g Liad y 22

3 5 ra Akt gy il pdisa g )ty Ikl Jagpdy At pe g2 Claguigey S

(Budding s (Mitotic arrest defective) Mad —— e il dshia

pie My APC Llis b W ey ) uninhibited by benomyl) Bub

cyclin (65 adasis APC ash Gualie¥) sl 3. i) skl ) JEwy)

O— O5—<3all (Maturation promoting factor) MPF by M (sa5 L B

LS gl sl ) g sa s oLiV1 e Bl 5 Sl edey 5 eyclin B

Spindlelcheck

Mad Rub

Anaphase- promoting

complex

}

Degradation of securine

Activation of Senarase

Y

Degradation of cohesin
Sccl

!

Sister Chromatid
separation,onset of anaphase

—

.(Cooper and Hausman,2004) (2-1) J<ab 3

Degradation of Cyclin B

!

Inactivation of MPF

;

Exit from mitosis
Cytokinesis

(Cooper and (fuadi) skl () (A g skl e JEENI o5 jhasd) (2-1) Jsa
Hausman,2004).
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9 el (2 i ¢ ) el

———————— e ———

Anti-microtubules agents 4384 cluaill 3aliaal) 3 gal) 231
Cin gl Leden Law Zlal Ll 3 A58 iyl 4355 s 9l Apan 1 b
LYl aa (chemotherapeutic  drugs) (a3l 450 )5k 8 Calid
Nyl el L& ((Zhou and Giannakakou,2005) dsla jull USAW & s
A Saalipy 8 50 aaduy) daSlally (Anti-mitotic drugs) aLuaidl salaal
.(Jordan and Wilson,2004) J el <l
lad Ot ) e gana e A5al ilyill Adalell 5 AL saliaall lEadl L
L. %y (Microtubule-destabilizing  agents) — a3 1 Ag¥) 4o gasall -1
Ol Sl A e ganall 638 Cpaa W Adlall 381 Al dic d380) Gluill 3 el
s vincristine s vinblastin) vinca alkaloids —= lax—c 5 colchicine
s cryptophycins s (vinflunine 5 vindesin 5 vinorelbine
.combretastatins 5 estramustine s halichondrins
s34 o iy Microtubule-stabilizing agents — < =3 (A0 A ganall -2
03 b ciladd Al SIoY Bl ) paclitaxal ety 3 el A3 o sl
s discodermolide s epothilones s (Taxotere) docetaxol s (ic saxll
<y 5 yivw s rhazinalam s laulimalide s sarcodictyins s eleuherobins
Jordan,2002; Jimenez-) polyisoprenyl beuzophenones 54— s
.(Barbero et al.,2002
iyl y Lehls ) aise o Ioldel padas bie o sl o3y pand (e
LS gise ted Ol smol lo liall Bl ol sl gl A Caya 5 3 \elelis
(Taxol-binding 'J Skl bis )} &8 a5 (Colchicine binding site) (pead U
sl a8 s AY! o sl W (vinca binding site) Sudll bbS )l a8 5a 5 site)

(Correia and Lobert, 2001) Lebls ) xie B sl ody e
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10 8‘_}-&-“ wal it JgY) Juadl)

PP E N[ R P S REC [ W R P USSR PR S B

Colchicum <\u ) s G— 4y 3=all Alkaloidal amine Sl gl 5l ye
21N el of all 038 a5 3) ¢(Sharma and Sharma,1980) autumnale
Ols—u90 3 Sxa 4S8 (Hastie, 1991) ol su il WY o Adlis sl
02385 O g el (IS Jady 53 tubulin colchicine complex (TC)  cpeal S
Bla V) elalall i Lee ool sn sl A 3 Gl ppaall s Ga s 4580 sl
Corriea and Lobert,2001; ) Lgd bl il 4355 9 2280l iyl (yena
Lsie Gmaad oS0 b5 ) o gay Jai 55 3 50 &llia  ¢(Jordan and Wilson,2004

Bli 3¢ oy ¥ 4 i€ ol oS bla )l adse ae el 563 podophyllotoxin
T138067 5 RPR115781 5 RPR112378 Wi ,idSs <l 55 cny 4l GTPase
Opmend KU Il ) 18 sy Jasi iy Al il Glafie e gens (I 2523 LS o (38
el il dam Lay M paadll o s i) GTPase bl 33245 05 O
ol A 2 iy, LSl iy jall Adalill ~ ghudl o Cysteine 239 g el

3o iall BlEall Ao laall Ayl LAY Adeld 3 S dddle pen ) cle )
Combretum caffrum Slaiall Cls ¢ J e 3 (Correia and Lobert2001)
Ol U lolia o Y6 hlas el 3l combretastine alecliy i) cagin B
ool Al Gy o o aebuy Les Bl (8 3080 5 )50 06 dapdth Al s
s bt A A ) Glige gl e 2-methoxyestradiol 32l (apoptosis)
(Zhou and (sl S Bl ) a3 5ar Gl gm sl Ll ) IR e ol )5V
g vinblastin J—3%s vinca alkaloids &L y ) . Giannakakou, 2005)
vinca ) Cathranthus Roseus o538 o= S @) S o Y=l vineristine
Lo cpa i (ymbiag 5 ol ¥ z3le & (Plexioy (F. Apocinaceae) (Rosea L
G el Lty 53 s g Lol jl 488 il () G s sifl) 05 2 5 0aly e sy

= ¢ S i e ey Lelee y vinca binding site dikaie de Gal s 8l 43U
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R —

Jordan ) paracrystalline <l sl (M Gl s sl aand Cund Ll 3 401 3,80 5l
vinca U dskigl S5l o) (2002) Jordan 3> (et al.,1986; Himes,1991
L (85 LSt Jaall Calani 3 aly A1) (993 e Slaill AS0alin S5 alkaloid
vinca alkaloid ¢ L 3 g5 .grayeall 230 Cge dilae Eun g WLudi¥) Gl e
Gaag J Glpall L Sualiyy 20 Aalite A oha S sadsr (oS Gl g g8l nsy
Led Al dandly L3 0al) JSa o583 vinea alkaloid 446 3 adle

Odlsnsilindl e vinca allaloid  Jals ) g8 sey ba i e CLS jo Ciladls
s Axinella sp. 5 Halichondria okadai ;— <d 3= 3 halichondrins lgie
O—= 45 =) hemiasterlin 52l « Lissodendoryx sp. s Phakellia carteri
spirastrella s 4434l spongistatin ssls s Cymbastela sp..s =) giduy)
438,34l ¢l pmdll Clladall e Ay 3eall cryptophysin sals spinispirulifera
Ll e paall gl dplee Gany oLl p08 (i 55 3 gall 038 x2and NostoC SP.
.(Hamel, 1992; Duflos et al.,2002) 45l ..

Lo Lgle 3 by, (Taxol )5 ¢lligh vinblastin el s e oSl ey
oes—ahll il e Lalitedl Diterpen 45U ciliy 3l e g 58 a5 Paclitaxel
gl Aallea 8 G (I3 cuadnnd Taxaceae AW LW\ Taxus  brevifolia
iagall g Al y Grmppally 8y (50t (il pe Lgia il ull (e Gilisa
G35 A5aa bl i 8y Cudy S Hall 1 Jee A1 adli g o(Skeel,1999)
ALl )l Ao I Cplan sl ) B8N Syl 8 yaly A ) Adee aie DA e
it el G s Adle Ay clpall o3y Jsb e 2 sall ol snsally
G Bany o @y 4bli ) e o)y sl il jadly 4l (ge 33 Laa 0l sl
3 aly bali ) adga 2n s 3 ¢ Precision — ins B8 cuaill (_ﬁ_!s.ul bl
GV ol o i 138 5 el B ol s o L 5a JS e paclitaxel 4452
J—<I Paclitaxel. &> 5000 b)) cllsiy ¢l s 55 3355 10000 s llsy (53
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12 gl pal piad 2 J gl Juadd)

s JS) Paclitaxel. a4 3a 5000 bbs ) calkiy ¢ s 68 3355 10000 e allsy
.(Nogales et al.,1995; Jordan and Wilson,2004) 45yl Cufds Y 535 (S
Lgie Taxol bl )l o8 say haii 05 (anhs Jual (30 Gl ya B30 Clladls

Sorangium s myxobacterium —s J—= 2 epothilones A,B

Go— m Ny e e ) discodermolide 33— cellulosum

i1, 3=l eleutherobin sl (Hung, et al.,1996) Discodermia dissoluta
Lexan N sall 628 Eleutherobia sp s» s marine soft carol sl (s yall (4
-( Zhou and Giannakakaou,2005) apoptosis 4slec Cuay sludi¥l i 5

o Ailide Oliel Auld) Galities (S8 dwall 5 PC-SPES S s paiiud
s Gonoderma lucidum s Glycyrrhiza glabra s Scutelloria baicalensis
Dendranthema morifolium s Panaxpseudo-ginseng s Isatis indigotica
dg dade JS Juas a8 ¢ Serenoa repenes s Rabdosia rebescens s tzvel
5 phytoestrogen Jie Al dse e oSodl 13 e Sl gsad Ll
Trace 5 Polysaccharide s Triterpenes 5 Alkaloid s Flavonoids
3ot cliall e e e Huadll e JIB S el 13 Al o 5 celement
5 dystroglycan 5 olsasiling W e A Al daS A Glad ol
Gsal ddee Ginyy AN 350 Laial Glindl oo yuadll iy collagen]2
Dul45 iy pll At pudl 4513l Jashall e Slad LNCaP WA A =yl
.(Bonham et &1.,2002) AIPC;

=l o gl @il B asa el Ajoene oS O (2002) ossals Li 83 s
A Sl A adal el gl A WS (JSE ) i o bty Sulphur sl
—ISH oyl Aa s 4yl At pudl 4 il bshall o Microtubule network
ALyl ee A Al sl i e 0o Uyl i
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13 &l pal pdad 1 g Juadd

CAS ja (0 58y dicoumarol oS e ) (2003) 5540 Madari Ll Ly
Al 4o el y gl Aualiys 3480 (0392 iS5l 138 0 ny Cm g e S
Ay A LS (sl AL ) JAS (a sl S (B TR iyl sy
Ly 13y (paused) 4 sial Alad 8 4580 il el < ) &y gl At
3 <L Coumarins iy jla g8l Sl 3. JSS Sl Aalis (4 Y 5l
Al 3 gal 53l 319 a3 iladia g 500 lalina Lghia s il Aalid ) dila

allogenic 2 ca (o e W obia ol o 81 avadl Jala 3 Gl sSH ekl
e %60 5 %49 bl i ga w3S[pxla 40 5 10 (S Al vie sarcoma 180
4- 5ol 5 gl o By Sl e s e s p2 N (e S
P-388 4y5lall L ghaidll aa duew 7-hydroxycoumarine s hydroxycoumarin
T- asid oy cpla &l i @y e iy 100 pg/ml 35S Al o feny P-815
O—a Allium  cepa Jiadl Sl jia A 4 Jlayl Uad hydroxycoumarine
b e sz S S sdall )l (N ool Lae Jaall il (3 Ja Slaa] S
.(Kostova,2005) (ol sl ) skal

S 5 iy ey §p2a0 T80 sl BBl o gl Al Lag
L5, Estramustine phosphate JUall Jdas (led (alise bafie Jae W (553
(MAP;) Microtubule associated proteins 4adall cilusll Labiadl cilid o !
«( Dahllof et al.,1993) Afal il wsill pess Jady iy g ool g8 L
(bis-ANS) 5',5'-Bis [8-(phenylamino)-1naphthalene- s5l—s J—clit
Lt duald 5 gy y Anliall AU Gy jall s g S G ylall s sulphonate
el ol 2o b ke 3sal 63 Ues L MAP (e saddl il o
a8 clll 53lme 5 A1 A ga ae Wala3l die auall 7 A dala A &) 30 A
.(Usui el al.,199:
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14 g sall ) il : ) Gead

_—_

2 iy Uayull 3aliaa Ay pdll B3k (e sulfonamide 33k E7010 has
bl ay Sl Ll 3 3R e I o (518 Lak 62 pail Unia ULL23 iyl
Smd sl le cpmand S (g bl ) A e sal e sldel ol 5l
VCR — a5 vincristine daliall 030l Ja ghadll e (e 55 auia fan Allad Ll e
.(Yoshimatsu, et al.,1997) resistant P3gg

Aih G Al B )00 a2 B e Jalan Al Apedall w3l Al 50 (e
Aspergillus fumigatus ¢— (TPS-A , TPS-B) Tryprostatins A,B
3 125uM Sl aie Go/M ) shall aie 0l 540 Wy (S sl 3<8 BM939
Clpaill 4808 B 5 o2y TPS-A o) an 5 20pum 38 3l aie 5 ¢ sl e 62.5uM
vinblastine 3 colchicine Ll_g ) cj}o._):u': e dic Jelily 4l i 5 4adall
gl aaad hadiy TPS-A ) a5 xS (Usui et al.,1998) cdsmstll e
¢ 250uM 3—S Al 2 e %40 Ay il Bl e sl sl 2 & 3 d3d0
C- e d—elii 3 inducer <iilall Alalus sy Canall (g ol pans Gl dass
TPS- ) Y sy 135 ¢ poly-(L-lysin) stau s MAP, s terminal domain
ol Ol 4385 P e MAP e sadiaal 238001 Gluall gand) aoa s A
.(Usui et al.,1998) M skl xie 303015 )50 o085 Loy  JElb

o il Cind g yall aline diia g adls (JS5 pasty 3 Dilantin L
sla ol 3l (o5 p ABAN iyl ity 323 paly pe Al Aas AN ) shall
ol @13 e S (LDl ¢ ) A vinblastine  vincristine Gl yull
(=3 Opend SI Al Y KD ol g pilly AdalS ) dige (04 Oxeald SNy 3 Dilantin

=33y Cataa ) o <Uy vinca alkaloids bl ) (8 sa Jasi s ¥ 5 3 5el0 A )

5 vinblastine ica_yidl LAl g 55 & Al gajuadl sall daland 25001

.(Lobert et al.,1999) Lsas 5} salall alasinl sie Luld Dilantin
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20 &l pal i) 1 g Juadl)

sl sy £ 43 (1700-1600 )y Luis 55 Convolvulaceae ible s
Glo—al 8 Lgia gl el 6 ga39 (Welman,2000) le 55 250 Convolvulus
| -(Chakravarty,1976)

Aiile el Vo A ghaud i <l dpaly dilide dis) ) A4 jixe dude padl ¢
il A0 e S g a2y e gl By Ayl e (e 5 52
Al b Ay ol eliay JS2 el Y1 cilalite JSAN Al s 5300 3V, Y
Ol o B3l (378 i 38,50 320 (e D Alpshe Bl (e An g e o 33k
A0 LA Y1 ey ¢ Y Al A ol 4028 elimy 3l (J V1 o505
a3l e ally ael ol @1 Hgh ol ma iy La§ 30 () duay Gan
.(Dockstader,2005)

2 O A lhare e A gl Jal saa sall sl Aol gy badll iy
o0l Ay ahbia ) SUaly bl geall Llead o oSa s 472 Ladae (Bale
.(Wilken and Hannah,1998) sl 4-3 (e Lelsh 5l s JSEN 4 biany

LS aY1 sl LY I ) 4 ged g cnall Lol sl Ul s L 2
o Ll sl il ol 138 Gl ey Ay s Lba gy 1800 ole 4y 3
Sl «(Wilken and Hannah,1998; Dockstader,2005) diisall allali 3htia
Al (e ddlida 3halia ) yaall gde Bl gl Gaged Basb Oe o L (e
(Al-Rawi, 1988) Sall eladl alina 3 35155y 32l e
Ldal) el Anbassl @il gSal) :2-5-1

oaaiy Tropane alkaloids oloss il <y gl e g5 (e dall (5 5ny
Meso-cuscohygrine  Tropinone 5 Tropine 5 Pseudotropine
L5 Pyrrolidin alkaloids tl_,_ﬂ o—e Suad,(Schultheiss et al.,1995)
.(Todd et al.,1995) Hygrine 5 Cuscohygrine
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24 el pal piu) 1 N Juaill

1500 mg 5 Cr 53— 3800 mg (e S| aand 8 waall Lllad LY 239 ¢paladll
e dld e feliyy canall Gilall o)) e ol e 1S IS Cu 30 560 mg 5 Cd (s
O30 Ale A5lall 1 g1 ¢y polaall o3y Zglall 4yl dallea (G Gulie yad
Gardea-Torresdey et ) Cr-Hyperaccumalator plant species as—sa SU
.(al.,2004
O— Angiogensis Agke by & e Jod A 5 50 ) QLS je 25
proteoglycan molecules (PGM) oS yall Lgiageyta yus W 33liaall Jal sall
e W) 0S5 e Lol e G50 Gl e say ) (34 (e paliiad
chicken egg zlaa Wl and i Sh claall o8l Hlasal sic saaall 4y el
«100 <50 g ol %73 ¢ %55 « %18 dmey chorioallantoic membrane
ol 2 5 Sie 1000-250 & salls S el 13 i WS ¢ Il e ol 2 5800 200
d—ala, subcutaneous Alall cusd sl gl Gsad ay pailly el s (e sl 3300 Liagy
3 4l pu W o V1 sai ¢ Intravenous sV Intra peritoneal (o si
Lewis Lung Carcinoma Fibrosarcoma (S-180 kun ming) g s— (e ¢ ysill
A el LAY Ll 50l ) e Slad caysl (1) (0 %T7-%54 Lasiny (C57)
ke W Lpaeldl LAY e ST %85 Ay yilasdl LA dasly 3 phagocytes
) Imunnostimulatory activity dclidl Llelill 304 ) 4 PGM 4L6 judy 1
-(Meng et al.,2002
s die %70 Ausiy ki 38 ) )Y e o () (2002) ¢saTs Meng L
<y Gl S Halb (50-200 mg/kg/day) Kun Ming mice <y s ol p—28l
@5 —e La il High molecular mass extract adladl 4y 32l o) 54
Lol b wgie o) ooy WS syl Jal o alall cand oiall 34 hy c.)g.).s“v
sa3 bl 0l 5500 mg/kg/day culS Lerdsidl of 438l LDsg 23l Choail Lsad)
.ZuL..._);caLc._,,;.,‘,:‘,_),n
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25 el 08l piud 1 W) Jaadl)

shark (bl Cig i (e e 100 @iy Ly 2lels S PGM S e

Ot Sad (Aol ol ¥ gai GIEY 3 Gl On dleild) LA cartilage
Ay Apdlia 8l @ jlaeY y 4 galliy dle Jgeasd) G ay Laaldl 4iis
Ao >4 ¥y i) Bl PGM S8 o Jlie Lehia sy 4sladind aiey 058 Jaa

.(Calvino,2002) o ymandy dile Jgpasll A g Aaplall & Bl 3 i
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6 ded ik s sl daly

3 gall =2
dadiiuwall <l g1 55 3¢aY1 1 1-2

e <
Microtiter plate for tissue| . ; ; PO
culture witIF 96 flat bottom Jiall sasls iﬂ&-’) ‘9‘-2“‘-‘}‘_‘
wells oA J0 4
EIISA  (Enzyme Linked it 1 2
Immuno s(orbe?;t assay) 1 3¥3) es )8
Test tubes (Ja10) pas 535 Aalay cold | 3
Refrigerator LN 4
Contineous extraction ] Bl 4 5
apparatus soxhlet sl AL e
Autoclave (203 adl Slen| 6
Universal centrifuge W oS, S| 7
Incubator o~ | 8
Water bath ol la| 9
Blender S LA | 10
Slides dnla)&a| 11
Reflux o<k | 12
Oyen s oA 13
Filter Millipore 0.22M i | 14
Laminar air flow e S| 15
Light Microscope relv okl 16
hase contrast Inverted oh 17
ﬁﬁcroscope okl lie (fpin ena
Magpnetic stirrer el Ce AL 4| 18
pH meter i souedl G uia| 19
Balance ohes 3| 20
Shaker S| 21
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Jandl (@l sh g A gall 1 S0 d'_‘;"“

f

Alassl) 3 galf 2-2

palall

Absolute methanol (Analar)

Glha (il JyaS

Absolute methanol (Analar)

Ol i J oS

Glacial acetic acid

U__-..\ﬂl tﬂzlu‘ uasla

Hydrochloric acid

Sl ) oIS 5 uell aals

Hexane Olusa
Diethyl ether AVl S LAY
Chloroform a)shysis
Ammonia L gl

Mercuric chloride

elian iy 548

Potasium iodide

2l gall 1359

Bismoth nitrate G ga 3l il 3
_Sgdiunp chl'oride s pall 3K
Sulforic acid Sl €l yaals

Ferric chloride

dhaaall )8

_S__GcTium hydroxide o533 paall 1S g 0
Acetocarmin Ca\S sy Ara
Tris-base 2@l Tris
Monohydrat sodium carbonate dias g el oo ,-;!| g S
Giemsa stain | 3aS dara
Glycerol g palS
Sodium bicarbonate a0 paall i g <y
Lead acetate wabia )l @l
Acetic acid SLIAW s

Cooper sulphate bentahydrate

ALl sl iy LS

Sodium citrate

a_,:ld)u:“ C_:‘_):\.u

Trypsin-versin Cotea i Cytasy 55
Crystal violet s mudtll Axua
Fetal calf serum ol Jaall Jias
Streptomycin Ctaatla s i (5 gl Aliadl)
Penicilline Oluil (g ganll aliadll

Rosswell Park Memorial Institute-
1640

RPMI-1640 = 3l Lo i
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2 B g ) 10

- skl
Jaddl @l jh 3 -2
Lty L1 izl e 1-3-2

DESA I G 8 (30 Aigieat (0 S (8 B A ladl (Ban (0 il
sy Aaalafo slell 2S5 g sall Lo

- : B 5~ ) SR g
Gt 4 | £
m) E R LR i
L F —

Convolvulus arvensis uall &l Llis 5 ) ga(3-2) IS5

g @ B bl Cliggal) pand agadll Abasl cidsl 2-3 -2

sl

daddieal) L&) <) :Y

Sl Ml e el i

Mayer's Reagent s a2\ |-i

1 VS5 Atherder (1969) (3 583 Lo aay sz

60 —3 (HgCly) el 3l 2y, S (e ol 2 1.358 3L i (1) Jsladll — 1
bl el e b

O Sl 10 (3 (KI) pasadisdl 335 0 ol e 5 30 Jid 3() Jslaall -2

- ohiadl (L)
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29 Jardh (@ phag 3 gal) 1 AU uady

100 ) pasl 38Ty () dbaal 0n sble 10 oo (1) dsbaall 30 bl 60 7 5
IFCIN I VT BN R A IV A

Dragendroff's Reagents <y il j CallS 2~

1Y\ Stahl (1969) (& Syl @y e ol

10 0o s 3 Lae il ¢ ga 3l 8 cga ol e 0.85 403 sias 1(f) Jslaall -
bl el (30 Jo 40 5 llal adls s

O—s ke 20 3 (KI) psdisdl 2353 (30 pl 2 8 43y puas (<) Jsbadll -2
- kil e Ll

(1) Js—daall e 3 glitie oS Jaldy jumsy :Stock solution ¢p sl Jgladl =3
e aala ) 8 (8 A gk sadd sy o (S () Jsbadll

d— 2 g g )all dslas (e Ja 1 Ly sy :Spray reagent Jil Jslsa —4
bt J Ll sy phidl elall e Jo 10 pe LA yonals 4

SL Sl e CalSll -G

= A5V o gall 330 @llay Stahl (1969) 8 83 Lo sy s 1Sy CalS
bl el e e 100

.(CuSOy . 5H,0) adll Lulasll <y 5 e a2 1,73 -1
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ABSTRACT

This study aimed to investigate the effects of the crude alkaloids extracted
from Convolvulus arvensis on mitosis in tap roots of'AIIimn cepa and in Mus
musculus bone marrow and on the proliferation of two cancer cell lines (Hep-2,
ANM-3) and a normal cell line (Ref.).

Chemical components of C. arvensis leaves extract werce investigated,and
it was found that this plant contains most of the chemical compounds such as
Alkaloids, Saponins, Glycosides, Flavonoids, Resins, Steroids and Terpenes.
Alkaloidal compound were extracted from this plant by one of the conventional
method to obtain 30mg of crude alkaloidal extract from 50 mg of dry leaves.
The percentage of extraction is 0.06% which is higher than that was recorded in
previous studies for the same plant.

Tap roots of Allium cepa were treated with the concentrations: 1, 2, 4, 8,
12 ,and 24 mg/ml of the alkaloidal extract for four hours. Mitotic index
decreased in all the concentrations it was 50% of the control at the highest
concentration used. All the treatments lead to cell pause in metaphase with
different rates and up to 91.81% at the highest concentration. Chromosomal
aberrations such as bridges, lagging chromosome and sticky metaphase were
observed. .

The half lethal dose (LDsp) of the crude aqueous extract of fresh leaves
was determined on lab mice and it was 100mg/kg/day.

The alkaloidal extract was compared with the aqueous extract of the fresh
leaves at the doses: 10,20,40,80,160,320, and 640 mg/kg for their antimitotic
activity in Mus musculus bone marrow and each of them was compared with the
Colchicine. In the low doses, the crude alkaloidal extract achieved C.metaphase
higher than the aqueous extract, while in the highest dose (640mg/kg); each of
them cause C.metaphase in percentage was more than 90% of the Colchicine.

The cytotoxicity of the aqueous extract and crude alkaloial extract was

investigated on the cancer cells line, Hep-2 and ANM-3 and normal cell line
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Ref. Toxic effect for both extracts was indicated by rate of proliferation

inhibition . The alkaloidal extract showed the inhibition of Hep-2 cell line at
percentage 20.35%-72.66% more than the aqueous extract (18.68%-48.26%) at
concentrations: 62.5-2000 pg/ml. The rate inhibition of alkaloidal extract for
AMN-3 cell line (39.45% - 90.98%) was higher than that of the aqueous extract
(7.46%-81.03%) at the concentrations: 125 and 8000pg/ml. Both extracts
(alkaloidal extract and aqueous extract) showed almost the same effect at the
concentration 8000pg/ml.

At low concentrations of both extracts no inhibition effect was observed
on normal cells line Ref. The significant inhibition was recorded at the
concentration 4000pg/ml of the aqueous extract and at 250pg/ml of the
alkaloidal extract.

The conclusion was made that the C. arvensis is a promising plant in

treatment of cancer through its antimitotic activity in both plant and animal cells

and its inhibition of the proliferation of cancer cells.
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