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Figure 1: Macroscopic and microscopic image of
the tentacles of Stichodactyla haddoni. A,
Macroscopic image. B, Microscopic image of
tentacles (B: 40X).
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Figure 2: From right, Protein marker. Protein
profile of aqueous extract of the venom of S.
haddoni.
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Table 1: Effect of various concentrations aqueous extract from S. haddoni of the percentage of death rate
on cell lines HEK-293 , MDA- MB-231 at 24 h time
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Figure 3: The average of percentage dead cells crude extract from S. haddoni against cell lines HEK-293
, MDA- MB-231 at 24 h time. 1C50 of crude venom against cancer and normal cell lines was observed at

4.13, 117.8 ug respectively. Linear regression analysis showed significant correlation between toxicity
activity of crude venom on BC cell lines with N cell line and examined doses ( R%=0.744 , R%;c=0.692).

¥


http://isfj.ir/article-1-1664-fa.html
http://dx.doi.org/10.22092/ISFJ.2017.113482

[ DOI: 10.22092/I1SFJ.2017.113482 ]

Downloaded from isfj.ir at 3:31 +0430 on Tuesday June 19th 2018

w03 ool gl Stichodactyla haddoni i€ se 3slas 1 s lac 31 pou s

Q‘J[S—A.AJ u.u.»..ﬁ.a

Pl Vb sledsbos b alie ;5 (bojl 5,90
Lo ESTE S 0gzy Gl Az ey S
Lol wlg oo pls ojlac 0 Coens 9 il s
Sy wo ol o a5 )b pme b5 aslis
N sle Jsbo L BC Jsko sl 03, (59, pl> o)las
ol 0yls dgzy Ghalesl ojse slajgs bl ey
Slsho (55, Coems 593 4y dlnly Wigy S 4y Cgpliie
WS e oplal 1y oy sldobe 55, @m0 5 Sl
TY CindS )l o pls o) aliee slo cdale 1Csp axs
w4 N BC slo Jobo sy 55, el
5 Cline sl caos & (VYA 5 SHY pg/ml)
5 pl ojlas Jobo cuew 511290 Jlo jo Ll Ken
5 2,5 ol |, Urticina piscivora _b,s 6o
Sigeyinl Sl la Joku £0+ wb, a5 wsls olis
Jokw «(L1210) LSyl sl Jsho (KB) oLl Slas
iy 4 (HEL299) fludl a) pi> adshos slo
5905,5 los YITF 5V« /Y £/0F mg/ml sla i
e Upl ssss (ohb iy o oilbyw wb il Ll
wasie |, Urticina piscivora oL s &las 5l eas
ol slo Jsbo 51 20w, a5 wsls oylas 5 wis,S
Cgit) slaSy) sl Job (KB) Gl aSye ]
Sz a, wsles sl Jobe (L1210) g
YA/29 FLIYY lalade ;o o 5 4 (HEL299) L]
Slas WS ole Wl sl o mg/ml YAVE
2 UPloss (o atig g ol o lae ok Coran
S90Sy ledobo i (b sk G,
Lzt LI (Cline et al., 1995) cl ooy aslllas
4 S b ok 59, 2 Cwew b ol
el 039 oS (Lo aalllas 3550 Slb s slelshe
oo Sl o Jale S 538 oy Jleod ey
pl ojlas o)ls 5925 Lo aslllas 5,90 Gslad jo Coows
H. malu, C. oLy sl s 5l eal lax
S 9S e 51 S EL quadricolor 4 adhaesivum
cusls A3l cawy olbrw gy, &l axg LB
s H. malu s (Ramezanpour et al., 2012)
sl g BB Sous ke 51 S C.oadhaesivum
Jsie 4 (TATD) e by slo Jsho 05, 5,

o
5 gL ko 4 ol)po lo BliS Lawgi ol w2
Lice b oz slagylo cans (gl Gaizs .l aisls
W85 )18 azg 090 (2byd Slogrse 59, b
Elglrln o oo g9, Collad oS ad S alonil Slogerge
Mariottini )ass oo ol 1y Glb yu Logase dog o
@ e a5 wo slagls ol Guas (et al, 2014
AL Sleyd 003l b (@l Soents slog)ls a Byt
REC U IVARCHIIPNCIR gc Ecric |

25 Fole ojlac yo la (g n S92y Slalllas s
&S Zwwl eals j,me SDS-PAGE g, a4 &las
Ol o Wily oo Linfion (nl olerd LSl
Malve, yarslb sube oyl yu a5l calises sl Lo
s yol> gud>s o (Cheung et al., 2015; 2016
NV Josge 039 b pl o 5l (ly (g n s lanl
SDS- g, 5l eolaxwl L ygdls sLS FA YO Y
@ odal Cews 4 g slaail .ob svalie PAGE
sl ol S. haddoni s ,a; ;| SDS-PAGE s,
Iy ogdls oS #Y AY VY JsSUse (55 i dole
= awlis b .(Veeruraj et al., 2007) wis,s o155
o iy 5o olds opl g5 oo VEEIUraj asllas 5 L
55 ol b oty » S St b & 1,
sl Jsbo s, ) p 505 alie pew collid
5T L llae (N) ornl slo Jsbo 5 (BC) Sl
O Lo @ absMe BB calis cpl PZe/00 uillg
o Se ol b A8 S Gl Gl el SH L
g o 3l mile a5 S oo bl ao Jele
@l e Lo a4 55 1) 058 o (b Sllsbe )
Sy Gledglo s ojlas o Codled s lin
ol lis 0ex 5l ad S 18 sl ojlac Jlaae les
Sy plp YNF b Gldsbe 5, 2 pl5 o)las
e D 5 S I BC sldshl a4 cos 1y (558
Sl Jolw 0o, ply j0 sl olas Coews o b
¥Y


http://isfj.ir/article-1-1664-fa.html
http://dx.doi.org/10.22092/ISFJ.2017.113482

[ DOI: 10.22092/I1SFJ.2017.113482 ]

Downloaded from isfj.ir at 3:31 +0430 on Tuesday June 19th 2018

YbJLQ..L/u’MJ Sy JLu.:

Oloel @Y ale las

(NIH/3T3G) (s NIH (ige ir sledsbe
(Jiang et al., 2003) 5,5 o I, (¥/f pg/ml)
Bl 5l e S (VAN 23K 4 Avila
Caos 45 053,5 la> Stoichactis helianthus L ;o
L HL-60 oLl comssho slaS's) sledsbs 59, 22 1,
255 e
ool zds S haddoni oL ys @i ol ojlac
sk 03) » pge Gl w Jule SG sl Wl (o
FoS S by g dip by pgad 4 Slbyw sl
2l Gl (rb sldglo (95 2 S 90 b

&bo

9 p Sl 2Lo) oz (I wgp 05 S

e SOy g, 90 dunlie IYAS 00l Lol

SrmenS Py e 5o sh by MTT

53 gl oane (Gl s Sl p SS9 JS

TOONVY 5gS (Sop ddoe L aBaslesl Layl i

AYV-\YY

o gpol (B ol b g has

AWAD wp 335 9 ) «a2bl cyp (plgas

03, $9) 2 ACAL (LS 03,918 oo (o)

oasls  alme . oludl slogdle Slboyw Jok

FY-FA:00)VF )yl (S pole

Anderluh, G. and Macek, P., 2002.
Cytolytic peptide and protein toxins from
sea anemones (Anthozoa: Actiniaria).
Toxicon, 40: 111-124.

Aslam, M.S., Naveed, S., Ahmed, A,
Abbas, Z., Gull, I. and Athar, M. A.,
2014. Side Effects of Chemotherapy in
Cancer Patients and Evaluation of
Patients Opinion about Starvation Based
Differential Chemotherapy. Journal of
Cancer Therapy, 5: 817-822.
doi.org/10.4236/jct.2014.58089.

Yy

c»! (Ramezanpour et al., 2012) c.sls £+ pg/mL
S. haddoni s> o,lac Coous b 38lse Lo, ass
sp MDA-MB231 aw olb,w Jsbo o3, 59,
XS g So VeV Jlo o il Sea 4 Fedorov
Heteractis crispa oL, &b ;I RTX-A b ,w
JB6 P+ lo Jsko oos o RTX-A s S o>
snu-c4 s MDA-MB-231 .THP-1 Hela Cl41
L zbts (Fedorov et al., 2010) sls als 1, oLl
Sokw 05, 59, S. haddoni s> ojlac oo 3
s lzs |, MDA-MB231 caies s s

Actinia oL 3o ) EQTX-l Ve
Sl Jobo o o) ;5 Salf Sy (rizren €QUING
sl ) ey 4, aslys) V-79-379 A
WS ge W, gee @ atuly L8, S e (e
Lo aslllas s b amcs ! (Batista et al., 1990)
s o s g LLI) alie Loyl Slstren
5 BC sl Jsbu 05, (55, p& ojlas sk oo
ol eoilosl 0590 slajss Glalidl bawsi N sl sl
la Jobo (59) Samonm 93 dialy W9 Sy uoliee
WS e oyl ) Jlo g e oo 55 o2 9 Sy
Coew e gl Actinia equina ;I EqTX-1I
UBT sl (slegeidlosals slo Jsbo o3, il 5 oo
pg /ml leys 5l celo Y 5l as ol aslllas AL72
stz B sb 4 o ab pgles EQTXIL Y-
4 AL72 g UBT ldgho (o9 003 5 992 S sigiens
cldshe lp Wl sls pals ZFA 4 25 b sy
) o092 0035 9 05 oS58 Ve pg /M jlade s (el
=bs (Soletti et al., 2008) sls  zals ZA- b
Cilhe 35 Yoo Jlo o Soletti mls b Lo aslas
e Sl Sl G5y 2 8 Seew )b
oilea g diang adlas o 0p Jby sldsle
&lad 5 SIC 1 b a4y S g8 atign S Y0+ Y)
I, SewS gigiew cuJlud 20+ Sagartia rosea b s
(U251) Logiums ol s Sl (sl Joko 03, (55,
(YIA pg/mD(NSCLC)  w, o, (¥/0 pg/ml)
(7 pg/ml)  (BEL-7402) oS5 by
(Vf pg/ml)(BGC-823)  osuse  slogiw,Sg50]


http://isfj.ir/article-1-1664-fa.html
http://dx.doi.org/10.22092/ISFJ.2017.113482

[ DOI: 10.22092/I1SFJ.2017.113482 ]

Downloaded from isfj.ir at 3:31 +0430 on Tuesday June 19th 2018

w03 ool gl Stichodactyla haddoni i€ se 3slas 1 s lac 31 pou s

Q‘J[S—A.AJ u.u.»..ﬁ.a

Avila, A.D., Mateo de Acosta, C. and Lage,
A., 1988. A new immunotoxin built by
linking a hemolytic toxin to a
monoclonal  antibody  specific  for
immature T lymphocytes. International
Journal Cancer. 42: 568-571.
D0i:10.1002/ijc.2910420417/full

Batista, U., Macek, P. and Sedmak, B.,
1990. The cytotoxic and cytolytic activity
of Equinatoxin Il from the sea anemone
Actinia equina. Cell Biology
International Reports. 14(11): 1013-
1024.

DOI: 10.1016/0309-1651(90)90113-D.

Bradford, M.M., 1976. A rapid and sensitive
method for the quantitation of microgram
guantities of protein utilizing the
principle of  protein-dye  binding.
Analytical Biochemistry, 72: 248-254.

Cheung, R.C.F., Ng, T.B. and Wong, J.H.,
2015. Marine Peptides: Bioactivities and
Applications. Marine Drugs. 13: 4006-
4043.
d0i:10.3390/md13074006.

Chi, V., Pennington, M.W., Norton, R.S.,
Tarcha, E.J., Londono, L.M., Sims-
Fahey, B., Upadhyay, S.K., Lakey,
J.T., ladonato, S., Wulff, H., Beeton, C.
and Chandy, K.G., 2012. Development
of a sea anemone toxin as an
immunomodulator  for  therapy  of
autoimmune diseases. Toxicon, 59: 529-
546. doi:10.1016/j.toxicon.2011.07.016.

Cline, E.l., Wiebe, L.I., Young, J.D. and
Samuel, J., 1995. Toxic effects of the
novel protein Upl from the sea anemone

Urticina  piscivora.  Pharmacological
Research. 32: 309-314.

Fedorov, S., Dyshlovoy, S., Monastyrnaya,
M., Shubina, L., Leychenko, E.,
Kozlovskaya, E., Jin, J.0., Kwaj, J.Y.,
Bode, A.M., Dong, Z. and Stonick, V.,
2010. The anticancer effects of
actinoporin  RTX-A from the sea
anemone Heteractis crispa (=Radianthus
macrodactylus). Toxicon, 55: 811-817.
doi:10.1016/j.toxicon.2009.11.016.

Frazdo, B., Vasconcelos, V. and Antunes,
A., 2012. Sea Anemone (Cnidaria,
Anthozoa, Actiniaria) Toxins. An
Overview. Marine. Drugs. 10: 1812-
1851. doi:10.3390/md10081812.

Jiang, X., Chen, H,, Yang, W., Liu, Y., Liu,
W., Wei, J., Tu, H., Xie, X., Wang, L.
and Xu, A., 2003. Functional expression
and characterization of an acidic
actinoporin from sea anemone Sagartia
rosea. Biochemical and Biophysical
Research Communications. 312: 562—
570. doi:10.1016/j.bbrc.2003.10.159.

Kem, W.R., Pennington, M.W. and Norton,
R.S., 1999. Sea anemone toxins as
templates  for  the  design  of
immunosuppressant drugs. Perspectives
in Drug Discovery and Design, 15/16(1):
111-29.

Doi: 10.1023/A:1017071131670

Laemmli, U.K., 1970. Cleavage of structural
proteins during the assembly of the head
of bacteriophage T4. Nature, 227: 680-
685. doi:10.1038/227680a0.

Leal, M., Sapra, P., Hurvitz, S.A., Senter,
P., Wahl, A, Schutten, M., Shah, D.K,,

Y¥


http://isfj.ir/article-1-1664-fa.html
http://dx.doi.org/10.22092/ISFJ.2017.113482

[ DOI: 10.22092/I1SFJ.2017.113482 ]

Downloaded from isfj.ir at 3:31 +0430 on Tuesday June 19th 2018

Yﬁ‘)m/um\j Sy JLu.:

Oloel @Y ale las

Haddish-Berhane, N. and Kabbarah,
0., 2014. Antibody-drug conjugates: An
emerging modality for thetreatment of
cancer. Annals of the New york.
Academy. Sciences. 1321: 41-54.

doi: 10.1111/nyas.12499.

Macek, P., Zecchini, M., Stanek, K. and
Menestrina, G., 1997. Effect of
membrane partitioned n-alcohols and
fatty acids on pore-forming activity of a
sea anemone toxin. European Biophysics
J. 25(3): 155-162.

Mariottini, G.L. and Pane, L. 2014.
Cytotoxic and Cytolytic Cnidarian
Venoms. A Review on Health
Implications and Possible Therapeutic
Applications. Toxins, 6: 108-151. doi:
10.3390/toxins6010108

Malve, H., 2016. Exploring the ocean for new
drug developments: Marine
pharmacology. J Pharmacy Bioallied
Sciences. 8: 83-91.

doi: 10.4103/09757406.171700

Michael, T.D.C. and Clinton, G.L.V., 2015.
Recent Advances in Drug Discovery
from South African Marine Invertebrates.
Marine Drugs. 13: 6366-6383.
d0i:10.3390/md13106366.

Monroy-Estrada, H., Chirino, Y., Soria-
Mercado, |.E. and Sanchez-Rodriguez,
J., 2013. Toxins from the Caribbean sea
anemone
increase cisplatin-induced cytotoxicity of
lung adenocarcinoma cells. Journal of
Venomous Animals and Toxins including
Tropical Diseases, 19: 12
d0i:10.1186/1678-9199-19-12.

Bunodeopsis  globulifera

Yo

Mosmann, T., 1983. Rapid colorimetric
assay for cellular growth and survival:
application  to  proliferation and
cytotoxicity  assays.  Journal of
Immunolgical Methods. 65(1- 2): 55-63.
doi.org/10.1016/0022-1759(83)90303-4.

Penton, D., Pérez-Barzaga, V., Diaz, I.,
Reytor, M.L., Campos, J., Fando, R.,
Calvo, L., Tejuca, M., Perez-Barzaga,
V., Pazos, F., Alvarez, C. and Lanio,
M.E., 2009. Construction of sea anemone
cytolysin-based
selective killing of cancer cells. Revista
Cubana de Fisica. 26(1): 15-22.

Ramezanpour, M., Burke da Silva, K. and
Sanderson, B.J.S., 2012. Differential
susceptibilities of human lung, breast and
skin cancer cell lines to killing by five

immunotoxins for

sea anemone venoms. Journal of
Venomous Animals and Toxins including
Tropical Diseases, 18(2): 157-
163.D0i:10.1590/S1678-
91992012000200005

Rinehart, K.L, Holt, T.G., Fregeau, N.L.,
Stroh, G.J., Keifer, P.A., Sun, F., Li,
LH. and Martin, D.G., 1990.
Ecteinascidins 729, 743, 745, T759A,
759B, and 770: potent antitumor agents
from the Caribbean tunicate
Ecteinascidia turbinate. Journal of
Organic Chemistry. 55: 4512-4515.

Soletti, R.C., de Faria, G.P., Vernal, J.,
Terenzi, H., Anderluh, G., Borges,
H.L., Moura-Neto, V. and Gabilan,
N.H., 2008. Potentiation of anticancer-
drug cytotoxicity by sea anemone pore-
forming proteins in human glioblastoma


http://isfj.ir/article-1-1664-fa.html
http://dx.doi.org/10.22092/ISFJ.2017.113482

[ DOI: 10.22092/I1SFJ.2017.113482 ]

Downloaded from isfj.ir at 3:31 +0430 on Tuesday June 19th 2018

w03 ool gl Stichodactyla haddoni i€ se 3slas 1 s lac 31 pou s OloKea 5 uais

cells. Anti-Cancer Drugs, 19(5): 517—
525.
doi:10.1097/CAD.0b013e3282faa704

Thangaraj, S. and Bragadeeswaran, S.

2012. Assessment of biomedical and
pharmacological activities of sea
anemones Stichodactyla mertensii and
Stichodactyla gigantea from Gulf of
Mannar Biosphere Reserve, southeast
coast of India. Journal of Venomous
Animals and Toxins including Tropical
Diseases, 18(1): 53-61.
doi.org/10.1590/S1678-
91992012000100007

Tejuca, M., Anderluh, G. and Dalla Serra,

M., 2009. Sea anemone cytolysins as
toxic components of immunotoxins.
Toxicon, 54(8): 1206-1214.
doi:10.1016/j.toxicon.2009.02.02.

Tejuca, M., Dalla Serra, M., Potrich, C.,

Alvarez, C. and Menestrina, G., 2001.
Sizing the radius of the pore formed in

erythrocytes and lipid vesicles by the
toxin Sticholysin | from the sea anemone
Stichodactyla helianthus. Journal of
Membrane Biology. 183(2): 125-135.
DOI: 10.1007/s00232-001-0060-y

Veeruraj, A., Arumugam, M., Ajithkumar,

T. and Balasubramanian. T., 2007.
Isolation and biological properties of
neurotoxin  from  Sea  Anemone
(Stichodactyla mertensii, S. haddoni).
Internet Journal of Toxicology, 5(2).
Doi: 10.5487/TR.2016.32.3.215

Yan, L., Herrington, J., Goldberg E.,

Dulski, P.M., Bugianesi, R.M.,
Slaughter, R.S., Banerjee, P., Brochu,
R.M., Priest, B.T., Kaczorowski, G.J.,
Rudy, B. and Garcia, M.L., 2005.
Stichodactyla helianthus Peptide, a
Pharmacological Tool for Studying
Kv3.2 Channels. Molecular
Pharmacology. 67: 1513-1521.
doi.org/10.1124/mol.105.011064.

Y7


http://isfj.ir/article-1-1664-fa.html
http://dx.doi.org/10.22092/ISFJ.2017.113482

[ DOI: 10.22092/I1SFJ.2017.113482 ]

Downloaded from isfj.ir at 3:31 +0430 on Tuesday June 19th 2018

Iranian Scientific Fisheries Journal Vol. 26, No.2

Studing the effect of aqueous extract of the Persian Gulf carpet anemone (Stichodactyla
haddoni) on breast cancer cell line in vitro

Moghadasi Z.*; Jamili S.?*; Shahbazzadeh D.3*; Mosaffa N.*; Pooshang Bagheri K.>*
*shahbazzadeh@yahoo.com, shahlajamili45@yahoo.com, k_bagheri@pasteur.ac.ir

1-Department of Marine Biology, Faculty of Marine Sciences and Technologies, Science and
Research Branch, Islamic Azad University. Tehran, Iran.

2-lranian Fisheries Science Research Institute, Agricultural Research, Education and Extension
Organization

3-Biotechnology Research Center, Medical Biotechnology Department, Venom and Biotherapeutics
Molecules Lab, Pasteur Institute of Iran. Tehran, Iran.

4-Department of Immunology, Faculty of Medicine, Shahid Beheshti University of Medical Sciences.
Tehran, Iran.

Abstract

Numerous proteins, peptides, and chemical agents in the venom of venomous marine animals
are biological active molecules with beneficial pharmacological properties. The main goal of
this research was to study the cytotoxic effects of the isolated crude venom from the Persian
Gulf sea anemone, Stichodactyla haddoni against Breast (MD-MBAZ231), and Human
embryonic kidney (HEK-293) cell lines in vitro through using MTT assay. Samples of S.
haddoni were collected from coastal waters of Lark Island in the Persian Gulf at the south of
Iran. Extraction of aqueous part from tentacle was performed. The cell line was cultured in
complete tissue culture medium. These cells were exposed to different concentration of
venom extract through serial dilution of 100, 50, 25, 12.5, 6.25, 3.125, 1.56, 0.78 pg/ml (ratio
1/2) in 24 hour time duration. The results of kruskal-wallis test indicated that the cytotoxic
activity of crude venom extract on cell lines were similar in almost all concentrations and
significant differences were not observed (p>0.05). IC50 of crude venom extract against
breast (MD-MBAZ231) and normal (HEK-293) cell lines was observed at 4.13, 117.8ug/ml,
respectively. Results obtained from this study showed that increasing the concentration of
extract led to the increasing death of both cell lines. Comparing the percentage of death
between two cell lines at different concentrations indicated that aqueous extract induced
approximately 3.16 folds more cell toxicity on cancer cell line rather than on normal cell
lines. Therefore, crude venom extract of S. haddoni can be considered as a strong preventive
agent for growth reduction of cancer cell lines especially for breast cancer cell line with low
toxicity on normal human cells.
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