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Abstract:

Background: Nowadays, numerous studies have been conducted on the use of bioactive
compounds as anti-cancer agents regarding their antioxidant activities. The current study
aimed to assess the anti-cancer and anti-oxidant activities of organic and water extracts of
brown algae (Cystoseira indica) collected from the shores of Chabahar, Iran.

Materials and Methods: The extraction was performed based on the method of immersion
by n-hexane, ethanol, methanol, chloroform and distilled water as solvent during 24 hours.
The reducing power, free radical (DPPH) scavenging activity, metal chelating activity and
cytotoxicity against colorectal cancer cells were examined by the MTT test.

Results: The chloroform extract showed the best reducing power compared to the other
infusions, with an average of 0.36+0.02 pg/pL. Also, chloroform extract showed the best
metal chelating activity with an average of 62.18+0.86 pg/uL (P<0.05). The best free radical
scavenging activity observed in the ethanol and methanol extracts with concentrations of
15.83 and 33.21 pg/pL, respectively; the inhibitory activity of methanol extracts was better
than ethanol extract (P<0.05). Regarding the anti-cancer properties, methanol extract
(30£1.33 pg/uL) showed the greatest effect on cancer cell death and the water extract
showed the least effect (66.67+1.11 pg/uL) (P<0.05).

Conclusion: The extract of the brown algae (Cystoseira indica) can be proposed as an
antioxidant and anticancer compound for preclinical and clinical studies.

Keywords: Anti-cancer, Antioxidant, Free radical, Reducing power, Cystoseira indica

* Corresponding Author.

Email: taherienator@gmail.com

Tel: 0098 912 648 7417

Fax: 0098 543 1272 095 Conflict of Interests: No

Feyz, Journal of Kashan University of Medical Sciences, October, 2017; Vol. 21, No 4, Pages 317-325

Please cite this article as: Taheri A, Ghaffari M, Houshmandi Sh, Namavari MM. Anticancer and antioxidant activity of organic and water
extracts of the brown algae Cystoseira indica. Feyz 2017; 21(4): 317-25.

v



https://core.ac.uk/display/143840152?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://feyz.kaums.ac.ir/article-1-2904-en.html

Downloaded from feyz.kaums.ac.ir at 12:26 +0330 on Saturday November 11th 2017

(Cystoseira indica) slo 98 Sula o jlas Slascs) £3T § Sl peusd Caullad ooy 4

JS 5455 Ollo you sLag sl ks s

v Y \ *y

Sos Pl e domms ¢ gt OLE ¢ (o)l dhaas o 5 pb e
WS
61 1S T ST cdld b sl 55 O i Jol g Ol gots b OS5 51 03liil (gl 53k Slallias 035 50 18R § disle
Ly s Slo 385 Selr 2l 5 T Gaeslas SlamS) ST 5 Sl s ol s Bda b G (nl el 0d plovl
A sl gl ol 5l edd () slper (St
Sl 5 p A5 S (Jgls J b1 OIKR0! SadM b s ol YE b (5o5ub b gl Al has bl Laoslas I35 9 Slge
MTT (255 b Sk Coo 5 SIS &8 (DPPH) 151 JISaly Bl ((SaalS &5ud Ol g i ] Sl Jlae
W F A ol 250 JES, 858 Ol e glad sk s
525305 BLE LY ple b o | (ShalS 0Ll e A5 S V;L—(‘.‘“ IFEY &iln b o S NS 0 )las il
O 7 b o ol 4y o s Son 2 0 55 Sn PYNAEUIAS ilen b (0 5 JS 0l (s318 0 (S 635 s
» C;,,s,, YYIYN 5 VOAF clle b e Jebke 5 Jabl glaoslas s 3T JGsl, Hlge el op e (P<t/00) sl
e 53 (P<2/00) 3 b1 ojlias & cod s T K, Hlee bl ghls Sl sjlae 5 as 8 edalie 1y S
5 adls Gl gbdshe S ) S piie Ay S g p S S YEINY CBL L S ojlas (S i ol
P<100) s s Son pp S Sen FRIPVEINY Bl b ol o5las 4 by o 31 0 e
3OSt (ST oS 5 K Olgea 1, (Cystoseira indica) lo s S o )lhas 0150 ol sty s ol 15 5 4o

gl ol (SlS 5 (SdS S Slallas gl O e

(k] [y g « S 218 35 3131 JSGsl,y Ol keS| 5T O e (ST OB 519

YIV-YYD Slie AYAF OLT 5 40 F oyled R 5 S 0593 (R Aa g~ els wlicls 5

S 3T adsl, Gl caols b ilaST ST cpl sl
b OpmldemST b las o syl Oloys b (6,80 53 oge
Al g Slides 1] a5 Gl 5T sladiSeal,
S 9> Mddn 3 S05) K (Gl o she 03 S
5y Ol G S el 03,51 355 4 O ju 51 ol 4o
s 535 g ok Olb e 5l 3 Sl d gl 0 S 5
@b Sllas Y] ol ool Jolse 5 die 3lge Go b 5
Ao Jalge Olgea bojlas 5 b SlS 5 ) ealial 5l
el 0 ol i 1S 5T IS L sl 3 DU
gl dmbe 5 Jolb OLS S ensa 5 by Olg
SE pbe 4 o &5 Gl 058l 10 S 2l 0 Sl
S kS (o 5 1y Gt slag,ls DY gz (il
dge M 50 2bo el e 5 S 2bs sl
s ,s Sea weed Olpe cou o5 LSl dea Jdcas )
PR S L aw ol S sbay g e S
23 9 038 A gl 5 Andyd) chnd g AS 03 aw 5 losg
L Glosgd gasd> ¢] &,8 » I3 Protoctista a.lu
by SleS 5 53 (S oge slaoy £ 51 Phaeophycea

Y\A

Sl § o O5mS| Jb LS 5 Jeol O gl

Soa g 4 ] OMS 3,05 e slis S A5l e
5 M b BT 0T s 45 35,8 DNA igr 5 SLi sla
3 S ol Db D Ll Sl ok S
P83 e shols O ax BTl By ol slags)len
Lol VT 5 pland 3150 4o me )3 pole B 8 55 Js ol
O ol 13T IIsly slaws I3l 4 v Kl e

5% Sl U e sl amST ol Sy 5 0N S

pole 5 63u93kos &L (2bs pele paSils WU 59,8 Lluils '
olnl el Ll by

Wld 29,8 (Wit DYgame 619718 2kl Gwbii)S Sgel il 7
Olnl oledlz 2bs pole 9 $2093b05 oIS (b > pole 225kl
Oligizg Olojlu Jlud 4rd (5il) Sl p w9 STy Slisions dumoga "
Ol «$59LaS o 5 9 Goigel

sJoiuns osiinggd (b *

Melz 2bus pole 5 63093b5 o8&l (2L pole 2aSisls lpaly
SOFFITY P90 rougd)es <G PSEAVEY 108l
taherienator@gmail.com :(S33g)35) Cuny

QB/E/ 1V 1,3led gy 4G QE/11/1 - 108l A6


http://feyz.kaums.ac.ir/article-1-2904-en.html

Downloaded from feyz.kaums.ac.ir at 12:26 +0330 on Saturday November 11th 2017

e o Sloggd Sl 0 )lias lanST ST 5 Sl s cdlad

A Of 5 p S (Jpke (bl OIFR0l :Jols JT 5
Sk Al S s S YO Il s il plovi
IR SLU sl s S 5 cele YF el S 5 dY>
FY bl gaily e B L Jol glolas s als
oKy b galazmil gy 4 sdal oy slaoylias s Glo
—Yr gl g L e s s K (Jalteb, Iran) L5 5
woor V]38 S G o Gl S S e
A plonil Oy \Sen 5 Chou o) Gib e las SLals o,
20 A ) S o jlas 3 il glackile VY]
Vo A olied i A e VL G g p Sy S Ve
Sty Jglows b bsbe doys Vsl 55 el e
~a Jgows 3Ly cpl 51 dm o Hles 00°C glos s aids Yo
Sls IS 65 A oV e AE 3 SUT Glos 55 s
23 Yy ga g ekl WLl Jglowe 4 Ao ys Ve (TCA) sl
YU dgbe S5 ke 55 A8 S48 Sle 4dds V0 Ddeny aids
3 do s o) T WS e oY 5 Jake O e
okl g3 s V0 5l ey el Ve mas Jab s dsle O
Jom ol g i Saals @, sl YL Sl Ll
SIS s VY] i i aglls (sl A5 (oS 5s0n
Bl 0 ) glatcndy 4D plowil Dinis 2y, Gb oAl O 03
b 3 G e f,f,;._w TV AADY PV YY)
255 V) Vaa o /F gl 4 S il S
Ngedhon VA 4iis ¥ 51y a1 oAl S (e
a g o WLl Jsloe w58 GRdhe 2 p S5 S Y0)
Jsb 53 Jslome Codm A3 eals OIS BT gles 53 adds Vr e
Ok 39 5 oAl XS 51 AS ekls gl OFY g
GIS doys Olpe 5 b oliial 28 058 Olgony o)las
SN A e 5 Jge 5 el b ol O S
1S esliiul 5,lulul Olge & 58 KooKl A

e oo, 5=[(Ag-A1)/Ag]*x 100
351kl /& g0d ol Ol 1A 5 J 28 Cda 015w 1A
Joides b S s ST sl Llee el a5l
53 O)Kes s Matoba i @1yl jis,4 4= L (DPPH)
Jsbe 51 pdide o caoMs gba s plxl V484 JLe
(oo [ gamem) o ys A0 Jsilia 2 be » Jss +/)Y DPPH
OIS Jool bglius . ad jles Lo jlas 51 il slacdils b
S Sl 5 s U1 sles Ly 4kds Yo Sidew 5 AS esls
Sl dald gl s gl OV ggn Igb s 0F i 5 25 8
SIS S Olgen DPPH Uil oo ll plagy odle as

Fosled [YY 0y05 [VWAP|OLT 5 ge | o asbiola s

Sargassum : fals sle s ol 5 ks ol Al o
Laminaria japonica, Undaria pinnatifida fosiforme
g g o3lil o bl 3 ollE (25 Ol5ea & K
53 35 g0 deal S 31 5 gepsin porphyran wsbe LS 5
blp ol 5 il oL SLas Ol g glosg LS
SLS 5 g 5 el Gl gl pedl Slosg Sl
s Moussavou [0.f] aas g 0L 1, WOT 51 edd 7 el
Iy il sl S wds Sl Jl s 0, Ken
Ol 503, andlas SLusl JS, 058 5 a0 slad s
los S 3 s DLS 5 alls 4 ar sl &S s
4 2l S 51 015 e S0 SO b dilie ol
Patra [f] sse eslimul opdl Obwas  Julge Ofge
K26 g S wdd ol Y Jl s Muthuraman
oz 5 1 Ll 8 S ojlas s S 55l
Sk o )las Wl 45 sls BLES sdal Cwday 4D tisls Ll 3
P e dsb Sl cel EAT 0l 4 Y0e gla fss )2
[V] &S o s Sskr Lyses a5l solsme ssba 5 edd
3ok g dmer ) b LS S5 e LS
Kl o O cpl 0093 b 9 oS (s gilte Y g
- S ] Lsd Jeds psls s s 3500 Jlab slge 4
Olely prsata 5 LS o b ple o asr e e
Ol 45 ditend HpiS M3l ) slacad B (S
5 Seol Gpomln s ol B85 S50 Wl 65, 63k
10 [A] 5,0 sy (pbss S5 cnl 51 (g)ls o, sl Soe
Slosgd S O s 5 OlaenST ST O3 Gadow cpl o
ade Oles 5l ys Jolgw 3l edel cawsay (Cystoseira indica)

sl 4335 B g 2590 JUS 58 S g (5o Sl

lhufaj; 9 é‘}e
3 s b g4 (Cystoseira indica) sls sg5 Ko
MBS 4 G S U g ead sl g Slely Sl
JEst Slplr 2bys pske 5 g,5050 oKl (55w
s oawle g a5l g edd wd S L S Tl LA esls
Ol Do 1y Sl e A s5le SlS SB gl Ol
Sl csla ¥ s (Pl 0us g, 1) 638 5 gabys i
wlo 53 5med 4zl Gy 1y S 35 S O
B P VIS R JUCE PRI PRI N 4
b S 68 oslas il sag Sygen lS 5 es

LM 5l eslal b g Lo ys Yo 5,94k g X3)

14


http://feyz.kaums.ac.ir/article-1-2904-en.html

Downloaded from feyz.kaums.ac.ir at 12:26 +0330 on Saturday November 11th 2017

(Cystoseira indica) losgd K> slro,las gua> 3
SIS S, ojlad dgdr b 38 H1E s 30
Cod IV dr oSl 0k 03,51 S Ciliies gl jlas
95 4 o |y SaalS CLud e A0S ol sl
P3SNt 45 s sa0 pasuie i (e en a1 Ol s P
Vehle 5o e A8 oslas 5 Cnl CBE 4wl o jlas an
LS ol OLES 1y (Sl ool 0 5V A s 53 p S ke
(P</10) conl 035 jgr 5 s (5,03 me SN 3 fileusl
Sl glaesls azals I3 Jgke 5 Jsbl o)las O 51 e
ey glogg S ojlas 45 das e OLE baul s odd
ot 2V SaSI AT el Gl s Saals oLl
Shls Fad BB a5 ;S he S (glas,las e Al
olas LV ojled Llaged) Lag Sl SasSoWs
S SHSONS S glils Sl o)bas 4 o o055 NS
ogdous MU 3 O SaSONS lpy Jske ojlas g
& DPPH (K sm 5 oI5 L& 51 5 og 5 luslinl
sesg yuslb OV 55 0l Cdo Sl &S ol LIl IS,
o3l sl STy gl opl ol eslial U e
[IV] ol 0 35T sty Slee el o0 53 O o3 s
3 Cystoseira indica o,las Jaw 5 5151 JGs!, lge clad
Ayl ol Al dwys 5 el ok 03l OLE Y o jled ls e
Sl Sl g A Ol sld cd oLS 5 ke s DPPH
oobas 535 Jgke 5 Jbl glae,las & by e sl5T IS,
ST IKsl, Hlge cdbad hyls doys VY 5 Kke b ) gikke
obas (Y o)kl Hlssed) s Jobl ojlias 4 cond (5@
osgdome BB ST Jsl, SawS g5 gy e NS
G Ji ol anlllan 53 sl OLE G50 5 e3g 5,k
HTCL16 Jgw o3, 535 Glosg S slaojlas J sk
o3, S, 88 S ,w lad g Shibedi) o)ys Ad o) p
solas Ssline lackils b agalge o HTCIL6 J g
ol @ el el odd 03,01 ¥oosled dgda s S
Sl adse Sy 1) S o pdn Jbe oslas dgr
“osbas 4 b Sl ip feS g g plis j3p IS 5 il
“hn 03 p S S Ve LB Ul s ol 5 IR0 sl
glckle 5 a5 4 cod ) J gp it Jsbe olas 2
chle ol s beylas Ks (P<t/00) Lsls LS o )las gaS
P<e700) Wsls 0l KaSs 4 o | (g3 me BV
5315 0L Gl e sad sk 2 1) S1 o a8 S155001 o 5las
A3 Feo gbchlE b oanmlie 55 as, 51 (SL,le5k Ol

Y.

Q‘J\S&A}é,ﬁ\b

Jgap 5 oslizel b 0T 4 bgs jeo drslons s (5 S0 5100 Ld o
3,18kl Ol gea 58 Sy Sl dowl 5 NF] 38 Sy 5
1A oslaiw!

sI51 ISty e 7= [(Ac —As)/Ac]*100
5kl /& god Sde Ol 1 Ag 5 J S Cde Ol tAC
s S gboslas Gl wdd b Shy o Gl
S Lo 3 (HTC116) JiS 5 358 0l o (slad shos andllas
V5 658 e g doss V0 b ol jes o5 RPMIT6A0 gl
538 S e s WY Gl s g el o e
osls TS f il SN s COz wo s 00 (ol pamad]
“ost Sk 5 ol olas gk S g [10] L
MTT: 3-(4,5-dimethylthiazol-2- &3 51 eslizwl b 4
ad sk .45 plowil y1)-2,5-diphenyltetrazolium bromide
53 g gl 5 p S Sen V0t Oy 4 - 47 Slacaly s
COy 2o y5 0 b ol o o) 5 ke 45,3 YV slos 3 5 Sal>
JPITSCR-TPR NP XA RN ITCICY SYCIPL WAL | JICIR VO
oS Vi 00 YO YO Jeld S o jlas 5l il
13 o KA Sles ol Y ety SRS 5 s g p S
2 ¢ RS O MTT Jgome jidy Ko Yo Salr 2 4 e
T P UT YRGS L JUCTR VYURN VNCIN VORI PR VY {00-1 I - 8 W
FebdE 5l ad 49451 COp deo s 0 5 o1 B sile 4o VY
¥ oo O (los s aniS 75l LSS0 51 oy cela
A 5ad Sl ladlas Sad Sl b Yeer a5 s g adds
Voo Sal> a4 Sy o LOT o) Sl (e
15 6Ll (DMSO) LS il g fitnss dglome 51 sdy Seo
Gas s Y0 Sy b 28 e Juls Ol b
—OV* 55 Bl3les g8 (555 Ddr e 5 A 0303 15 S oKt
IVP] As ekilgm oy 1Yl oKaws 5l eslizal b e gl ST
oz sk Sk als 0sa51 51 (el Jdow g
Gl adlae Cgr a3 elisal besls ms D3 b
i 3 0, hkl b amlie 5 il gladsa3l s Lo las
- e SN sdalie Oy g 3 5 Ab eslitul & by bl
o en oAb oslitul (S 003l 5 bn Osa3] S s
Slalons . o3lial Jas t 09031 51 255 (m dmmlis gl
33 ¥V Ul s Graphpad-Prism Nles 31 ekl b sl
A el e N N

oW
Fe 4 Fe s (Saals o, o Sojlul gl p

Fosled [TV oy05 [VWAE|OLT 5 ge | o asbiola s


http://feyz.kaums.ac.ir/article-1-2904-en.html

Downloaded from feyz.kaums.ac.ir at 12:26 +0330 on Saturday November 11th 2017

oSlo gl Sk o jlas SlanmST STy S uwis cllad

s g4, Cystoseira indica s> slaslae LCs
S el 0k 03,51 ¥ o jled Hla g 3 JUS, P58 Ol
S5 oslas 4 by e S5 P85 S slad e Gl g Ol e

25 (G oo p S5 Sen VIY/\SHVE/EY)

ui.&\s L': lAeJLAF ww BL) .(P<'/'0) S ,:.QS UGJW
Sl e lad gl Oilosy Jslows 56 3 0 jlas il
5 S Gkl laolas s s Sbul J51 e a8 3L

Olen Lol OLES (gyla gre M| ) Lo 53 (;,Js,a O

(Cystoseira indica) clo 5g3 Sl Cilies glao las (Reducing power) Saals o, -\ o led Jsd

o las
S PPk PPN
mg/ml <dale
GAYEr/eep IR = I R Y ¢ =SV Ve \
g ey om OBV E Ay A /0
./..rdm ./..vj:./..\'d"‘ ./.rj:./..\'d Y2
Ceaddee ey dm e efayaay dm ey d ey
e\ OEe ey T N Y ey
Yerteeay @ VAT =IYIRE S RVE 11 =SV A JRUEN!

Bl 5 gy o on DL 15 sy ga s s ime ST LM Ggm 5 O gt o 3 Jls s SN 2,D,0,d,8 Sy Al o0 xRl s Sl S 4 gl
Bl A3 A0 el i 3l mn SIS pds sz DL plias O K

6\::).@3 &.\.LP- L;Lba)l.,a& Q)LL:.A 6&@.&}& Ly 4.@;_-‘3.»_)} JLTSJJJJS JU&IM Lgl.hdjl..a Q.Lul.»a.)u) M_)J—V GJL&-\-: J}J>
(Cystoseira indica)

_ _ . oylas
! Sl S SlFa -0l A S .
mg/ml chle
FE/EVEN /NN OA/OOEY/SV™" [AYARESVAL e YARES VAR A Yoty pp! Voo
VV/Prd o g F5/VAEN /AN ALZRY 2 #4/00:+1 /75" $5/554 0 FA O
AV Py va/44 £ /¢! AR/YYEY /4 QS VY00 Y/v! AFYE AN Yo
AV/OE /98 ALYV INIRER e AQ/YY £reed AS/VVEs 9! \YO
4¥/YY£) VA 40/00+1/0A° 45 /¥AL/44° 4¥/00EY/\ £ AF/YYE /P Jps

Sy s g OLE ) sy A 53 Ll gre SN LIMN,0,p Gy g Ogie a3 s sre SN 8,0,6,d,0 Dy Adl o 5Kl Elae Ll U faka]
Bl 53 40 Jlai! i 55 f3 e N puks 0asOLE plian B Ky il

o b
3 ] I
9o

v oA a

' o1 |

ST I
:3\ oy |

3 e

EA

Jsbl ¢ A9

Qs | s g S (gla oyl

(Cystoseira indica) (sl 565 S T (gloejlas cilises (glasles 53 (s ys) Sl o5  SASENUS &opds =) oled ls ol

bl gr oo 53 80 Jlail e o s as SN ka2 0L plior b By

¥ oyled [YY 0505 NYAF[OLT 5 go | b asbioloss 1


http://feyz.kaums.ac.ir/article-1-2904-en.html

Downloaded from feyz.kaums.ac.ir at 12:26 +0330 on Saturday November 11th 2017

H o

DPPH a31 Js1) 5lge dp s
=

Q‘J\S&A}é,ﬁ\b

Jyike

Jsbl

Gk ) s g Slm (512 o)l

(Cystoseira indica) (sl 563 Sl T glao lae Ciliss glaslas sz (Ao ys) 53T JSGsl, SuuS Lo =Y ojled ls el

AL e Ao s 40 Jlez] Cla.u 23 ol g BN 0k Ol gl 28 B >

VAer
Vear o
Voo
Voo
Verr o a I
A
$ov |
for
Yoo o

o

c
I

A et 05K e 2 LC50 015
H

Jska SR

Ol ol el sl o

Gyl ) s g S (1o o)L

LS, 58 Ol e slad s (Cystoseira indica) (sl w8 Sl slaolas LC 50 0l s —1 o las ls yas

5 PR D O3y 035 x5l 68 gl Wit O
okialS SluwnS| T cdlad [Yr)a] Wil 3151 s, Llge
Bioska @l K Ols g al5T Jsl, 0y CeSS AL
305 dmS1 ) ol gajla iy b akialS (imen ool
LS oGS P AeeS g S S i 0 digd e S5
Jos ekals Olsea cul (Ken losg S LS 5 [VY]
SLdSial, by ea S laal ) Loy S O S Fcnds 5 &S
2548 XS o b HIL SLS 5 a1y T 5 esls STy sl
Lol BT S o 5 1) 35T J0sl, oy Sl
lie Ok 55 LOIAST o see O 31 L &5,56 45 Aes 5ol g0
il g Ol g4y B0 AT (K5 g 5 e 51 S
eS| A (g s g b ds e 5o oy SRS 5o 45 ds
53 Kyls 1y 4SIAnST Wg, Hlge b oIl S bay Ulg O
b 3 043 ST BB IS p o L i
s a2 DNA j boljan g S oy s daded de o)

e ST Jske Dl 48 sls O Lol G b s

YYY

o e 520 0 S b ot ) DS 5

S yoidd 5 7 BAd sy b (S S DI O
3 Sl 5 ol 0l Bl 5 Ll ke ST )
S 4 il LaedlEl cpl gl L 5 Ayl slacdd b
23 Ked haS el mbe 5 eslial s, o)
Cystoseira ) sl sed Sl cilizen glao,las ol> ass
2 mbe Sbwds 5 SlawST ST 6 e 1 (indica
DPPH ( Susads el ( Suals & h glacws ulul
Olgee ot g andllas 5,80 GLAIN> oy 55 sls OLs MTT
I ol 53 5 L35 sdaline pA5AS = o Saals o,n
OPRERCN SN | IO PRIy S W G-
S 5 S Shals Lud () oyles Jde) ols Ol Saals
SIS b Sl g B el Olgea Ll e
Ll o 0 Sl Jold SlaenST1 ST cdles [IA] Al

428 G O 4 Ll O gl 6 s 655 51 (6 S Sl

Fosled [TV oy05 [VWAE|OLT 5 ge | o asbiola s


http://feyz.kaums.ac.ir/article-1-2904-en.html

Downloaded from feyz.kaums.ac.ir at 12:26 +0330 on Saturday November 11th 2017

e o Sloggd Sl 0 )lias lanST ST 5 Sl s cdlad

4 Cod Gl S ol b gL &Sl el
clew sls Jlal Olg o 45 dijls i okl b ol
sle open 1y s (Kb izl 5 DS 5 ST ity ol
gp o )lae g5 cnl 53 Calg 53 5 S o gl Sl L
dolows JS 4 o GleSI BT Sy b e I
R (RS el ) (0 o A8 o las b Wl s (] Sl
5@l seslas Johe Conn OIS0l Gl b
0051 5 (Cystoseira indica) loses Sk AUl 00
by ol Kiy3,5 4 MTT iy, ol 55 ks eslizal MTT
b S5 4 Wb slad e (5508 e U555 slag T
o Gog Plr sde hds Ol Sl 5 ke
55 9 15 oKy SuS 4 DMSO 5 04d o 5 ey 5 5
P2 G s (W] cl (S50l G ere zge J b
Shw dgu Ohbok) doys pgeS &S sl Ol
9 Sl sdalin BB Jgle D o (S ojlas )0 JUS, 8
Okileediy o S S on 53 p S ke Vvt S Il o
oef sl bl OLKes 3 Wang sls 0l 1) bd g o
O sad g 5 K5 Kin 3l S 65 1VY ol o jlas S
“ S 48 3ls 0L s ksl ol HL-#+ 5 MCF- V 4
Padina arborescens ; Hydroclathrus clathratus st
sladsbe 2 Sl S b Gl sladd 435 Hlee o s
P Sl K 5 e b bl 3 [TA] s e
S sad g e o &isle3T s Polysiphonia lanosa
3 Shes s (Ll JUS, 4,8 0l ,w) HTCYV# 5 DLDY
ol 53 [IF] el g fe Jsbe o)bas 5 (03508 6 las
Slosd S Sl 5 S0 5 ol sleslas i el
L s sldslw us, g w4 (Cystoseira indica)
I Gt b S LS Wl slad e S op peS
3 IS o sl SIS Rl 53 ad sk 51 s glaSd
4 S Gl Al Gl dske b B 0530 G b

&S o bl (0T sy Jaoe

S Ao
Sloses b Jglia o las o5 ol LS Sl Goiou

A e p o S e\ clale s (Cystoseira indica)
Syl 1y sl Il Gl el 5 Suals o,u el
S A edsd B IS o slas po (SUSONS b o i
Coew Sl pA9IS e s PPl las i
g bl 0L IS, 058 G slad s e 1) (S g

Fosled [YY 0y05 [VWAP|OLT 5 ge | o asbiola s

il slasles 3 al3T JGal, (Saus 25 aUlg s o)l
7oA > 5 es g JobI Do 4 cond S glasjlas
Saged) B Ol 5T sl Sams s LUls p 80
35T Il soler cdlad o s b 3,158 bl 5 (Y o)l
Sl i Al T S5 DS 5 4 by e S
s s DPPH 5131 JGsl,) golge codled o ogr 5 U
Ul D ol 3 ks @ly ) el o 215 oL b
25 S ST DS 5 Sale slaos 5 Iemil g 1 g
5855 VY] asb S B oSt BT cdbs 5 5 das
Llg o STl 51 ok 7l Fnl 350 53 gday L glas Shos
e pbe sk T s Ol dlbea s slaed pbe 31 AL
slags bl ol b o ekl o Jdean) sl
($59 55 BB JemS s 8 g eS| Gla JKm s 2 g
Gl (o iland Slinie (il S Oliie ! S8
gy s AW st ady el dagul 5
POr- 33 Slor Glb s 31 (g 2 [TF] AL 0 La g NS
o5l ity K al el ol 0L phyra dentata
S5 AT] gladshu ;508 Lialdy sy s b she cBls> ol
53 5 JKsh, ST ad g ol SauSadms s [Yf]
SN b b S e S e SU ks glaslaST A
3 e S I AT dlSa 3 soge S gl G Saws
OLE sel Cowsty gl MBS s cle fals Gy b
SESOUS @)l o 1) 2 Shes g p s AS S aS ol
Soged) ajls S gbaojlias il slasled 3 OIS O
b oedkiSONS Jolge &5 Gl o3l 0L Slidos .(V ojladt
Josily 2alS ol & abull 5 s o L JSC25 I 5l8
Olgeay Ksd oo DI O At (g5l a2 53 5 (2l
ST Il [YF] dten 50 4 50 (OIS | 5T
S i, [Y0] 5yls 393y i bli,l ol Saals oyl
S S S I Dl g ol (S0l gl e
-1 BB gt e S Wlos S Iy e Ol
W 05T gl S plel 5l OS]
L o JeSon JKol) Sals (JeS s de LIS,
<o DPPH lul JGsl, asb o ol Suusads el
S S 3l i e B 5 el Iy 35T I,
AL gl OV s sl3T Il ol das e oylas IS,
saam 53 Ity b ol Slgbyl Ky a g yls |, wds
5Bl alS (Al o OIS BT Olan 45 055,08 edias S

ol .[Y?] REE) J’L.ALS Iy oyl u.x’ o c?.w 355 &)

Yy


http://feyz.kaums.ac.ir/article-1-2904-en.html

Downloaded from feyz.kaums.ac.ir at 12:26 +0330 on Saturday November 11th 2017

YIAYF N AJL:-:' d.’&.ﬁ}}; C)b ‘.,Jlé BL ‘5)‘5\25 K} Q&:E?J ‘r}lﬁ
wBOLL B s Llplr pbos pile 5 52,8k, oMK
) 0 clqﬁ‘ ‘5.\}».&‘,.3 ul:l.ﬁ UA.U.G.A ‘.JG .\ai)‘ ‘;.AL.:!)\S

Al o Sls,u8 5 S prow Obsle g5 cnl 5 38 sty 55

References.

[1] Javanmardi J, Stushnoff C, Locke E, Vivanco
JM. Antioxidant activity and total phenolic content
of Iranian Ocimum accessions. Food Chemistry
2003; 83(4): 547-50.

[2] Gamal-Eldeen AM, Ahmed EF, Abo-Zeid MA.
In vitro cancer chemo preventive properties of
polysaccharide extract from the brown alga,
Sargassum latifolium. Food Chemical Toxicol
2009; 47(6): 1378-84.

[3] Sohrabipour J, Rabii R. A list of marine algae of
seashores of the Persian Gulf and Oman Sea in the
Hormozgan province. Iran J Bot 1999; 8(1): 131 —
62. [in Persian]

[4] Simmons TL, Andrianasolo E, McPhail K, Flatt
P, Gerwick WH. Marine natural products as
anticancer drugs. Mol Cancer Ther 2005; 4(2):
333-42.

[5] Blunt JW, Copp BR, Keyzers RA. Munro MH,
Prinsep MR. Marine natural products. Nat Prod
Rep 2012; 29(2): 144-222.

[6] Moussavou G, Kwak DH, Obiang-Obonou BW,
Maranquy CA, Dinzouna-Boutamba SD, Lee DH,
et al. Anticancer effects of different seaweeds on
human colon and breast cancers. Mar Drugs 2014;
12(9): 4898-911.

[7] Patra S, Muthuraman MS. Gracilaria edulis
extract induces apoptosis and inhibits tumor in
Ehrlich Ascites tumor cells in vivo. BMC
Complement Altern Med 2013; 13(1): 331.

[8] Movahedinia A, Heydari M. Antioxidant
activity and total phenolic content in two alga
species from the Persian Gulf in Bushehr province.
Iran Int J Sci Res 2014; 3(5): 954-58.

[9] Rabie R, Asadi M, Sohrabipour J, Nejadsatari T,
Majd M. Morphology and anatomy algae
Gracilaria salicornia in the Persian Gulf seashores
(Qeshm Island). Pajouhesh Va Sazandegi 2007
20(2): 47-53. [in Persian]

[10] Salehi P, Sonboli A, Eftekhar F, Nejad-
Ebrahimi S, Yousefzadi M. Essential oil
composition, antibacterial and antioxidant activity
of the oil and various extracts of Ziziphora
clinopodioides subsp. rigida (BOISS.) RECH. f.
from Iran. Biol Pharm Bull 2005; 28(10): 1892-6.
[11] Chou HJ, Kuo JT, Lin ES. Comparative
antioxidant properties of water extracts from
different parts of beefsteak plant (Perilla frutescens).
J Food Drug Anal 2009; 17(6): 489-96.

[12] Dinis TC, Madeira VM, Almeida LM. Action
of phenolic derivatives (acetaminophen, salicylate,

YY¥

Q‘J\S&A}é,ﬁ\b

Slp losed S sl 5 Jole gheslas (&
L 8 e sl gl Mg SelS y (SdS Sy sla s

S8 9 K
Sobhs ol 5 s Sl coles b Al

and 5-aminosalicylate) as inhibitors of membrane
lipid peroxidation and as peroxyl radical
scavengers. Arch Biochemistry Biophysics 1994;
315(1): 161-9.

[13] Yen GC, Chen HY. Antioxidant activity of
various tea extracts in relation to their
antimutagenicity. J Agricultural Food Chemistry
1995; 43(1): 27-32.

[14] Zandi K, Farsangi MH, Nabipour I, Soleimani
M, Khajeh K, Sajedi RH, et al. Isolation of a 60
kDa protein with in vitro anticancer activity against
human cancer cell lines from the purple fluid of the
Persian Gulf sea hare, Aplysia dactylomela. African
J Biotechnol 2007; 6(11).

[15] O'Hara M, Kiefer D, Farrell K, Kemper K. A
review of 12 commonly used medicinal herbs. Arch
Fam Med 1998; 7(6): 523-36.

[16] Brand-Williams W, Cuvelier ME, Berset CL.
Use of a free radical method to evaluate antioxidant
activity. Food Sci Technol 1995; 28(1): 25-30.

[17] Meir S, Kanner J, Akiri B, Philosoph-Hadas S.
Determination and involvement of aqueous
reducing compounds in oxidative defense systems
of various senescing leaves. J Agricultural Food
Chemistry 1995; 43(7): 1813-9.

[18] Diplock AT. Will the'good fairies' please prove
to us that vitamin E lessens human degenerative
disease?. Free Radic Res 1997; 27(5): 511-32.

[19] Yildirim A, Mavi A, Oktay M, Kara AA, Algur
OF, Bilaloglu V. Comparison of antioxidant and
antimicrobial activities of Tilia (Tilia argentea Desf
ex DC), sage (Salvia triloba L.), and Black tea
(Camellia sinensis) extracts. J Agricultural Food
Chemistry 2000; 48(10): 5030-34.

[20] Siriwardhana N, Lee KW, Kim SH, Ha JW,
Jeon YJ. Antioxidant activity of Hizikia fusiformis
on reactive oxygen species scavenging and lipid
peroxidation inhibition. Food Sci Technol
International 2003; 9(5): 339-47.

[21] Srivastava A, Harish SR, Shivanandappa T.
Antioxidant activity of the roots of Decalepis
hamiltonii (Wight & Arn.). LWT-Food Sci Technol
2006; 39(10): 1059-65.

[22] Namvar F, Mohamad R, Baharara J, Zafar-
Balanejad S, Fargahi F, Rahman HS. Antioxidant,
antiproliferative, and antiangiogenesis effects of
polyphenol-rich seaweed (Sargassum
muticum). Biomed Res Int 2013; 2013: 604787.
[23] Kaztowska K, Lin HV, Chang SH, Tsai. In
vitro and in vivo anticancer effects of sterol fraction

Fosled [TV oy05 [VWAE|OLT 5 ge | o asbiola s


http://feyz.kaums.ac.ir/article-1-2904-en.html

Downloaded from feyz.kaums.ac.ir at 12:26 +0330 on Saturday November 11th 2017

e o Sloggd Sl 0 )lias lanST ST 5 Sl s cdlad

from red algae Porphyra dentata. Evidence-Based
Complementary Alternative Med 2013.

[24] Ganesan P, Kumar CS, Bhaskar N. Antioxidant
properties of methanol extract and its solvent
fractions obtained from selected Indian red seaweeds.
Bioresource Technol 2008; 99(8): 2717-23.

[25] Turkmen N, Sari F, Velioglu YS. Effects of
extraction solvents on concentration and antioxidant
activity of black and black mate tea polyphenols
determined by ferrous tartrate and Folin—Ciocalteu
methods. Food Chemistry 2006; 99(4): 835-41.

[26] Mosmann T. Rapid colorimetric assay for
cellular growth and survival: application to
proliferation and  cytotoxicity = assays. J

Fosled [YY 0y05 [VWAP|OLT 5 ge | o asbiola s

Immunological Methods 1983; 65(1-2): 55-63.

[27] Van de Loosdrecht AA, Beelen RH,
Ossenkoppele GJ, Broekhoven MG, Langenhuijsen
MM. A tetrazolium-based colorimetric MTT assay
to  quantitate human monocyte mediated
cytotoxicity against leukemic cells from cell lines
and patients with acute myeloid leukemia. J
Immunological Methods 1994; 174(1-2): 311-20.
[28] Wang SK, Liang PH, Astronomo RD, Hsu TL,
Hsieh SL, Burton DR, et al. Targeting the
carbohydrates on  HIV-1: Interaction of
Oligomannose dendrons with human monoclonal
antibody 2G12 and DC-SIGN. PNAS. Chem
Biodivers 2008; 195: 3690-95.

Yo


http://feyz.kaums.ac.ir/article-1-2904-en.html

