[ Downloaded from ismj.bpums.ac.ir on 2026-05-17 ]

e Th alabys

BN eSS R SRS Y}

WE:;u N, A g Sy slag obas y Soyp f‘,l.a J&ils

\\\Li (YRF g8 5 313 0) 0V = $YA aomis F o jled oadonn Sl
ISMJ 2015; 18(3): 607-629

O g wd Jauily b (U 53 Jad s § Slaviny

.o

%

VGNMW Grj":‘:‘;:s Gﬁ‘ "r,\ W;‘f.&?ﬂg\ gtujm_xw

,@,:._,f ‘w,u @J& a\i.’;.s",: Mi‘i c".\ﬁ 0SSl ;Jﬂjﬁ} J}Lﬂ f-’b A"Jf‘
Aeb g s ol (bl sla ey 5 SlWllae S e (55 5SS g 05 S
r}l& o&isls tw)u@x’. é.’.’:ﬁ [GIwy) f*’b a.\S..i.h}j.; ;u.aj\é@.\a' u‘..li)° 69l Cun; wladsy Jsja g‘_;j}l_,.,.s‘,s u,’;:'ra.r

A e Sl saldg olas u’.(..;z

(CA7AVARIRA |V SN B JARVA SRR FRRCIE PRYY)

0 S

235 5 Sby pshe B S5 3 S 4 oy S ol Jelse 5l S Olgsa Ol ctrm g b s Ol s
el a5 3550 03 S Gloys 3,8 b b slaes, sl 5 1 (B mke G Ol 4 2l S bl 0l s
LS5 Al A (0l Slsszgs Sl (G dd Jeily 5 2U1S L sladin (s 5 W e sladty S 5ol
(e 4 oS dled g () ge 8 A ke DS 5 il e LOT ledd ] Al (255 Ll Kus 5 Olp 5 claginl
WOl s b Gl il ol cod plos i il G Fp Al ssre OLSS S S5
3 8s 51 36 bdes (0T Sl jw dd il (il Slalle Gb il Slagrge cpl 5 Jol 4 56 slacd sl
Doz e Gl b o(2lys Slagzae 1 edkd LIS slady cpl el LU e A 5 6255 LS SlenS T AT
S K s (S G 5 2K Ao (1) e (s S 12) s S —odms 0315 2 AU s
2972 S sdhe 55301 by Johe 45 2 G55 2 OLS S onl 2SIy SV gy p e Slades s S e Sk

WZubls dal g Ol e e sls)ls 05254 5 Lg)ls S 53 1) slodes g b3 5 ey 31 50 s ls el !

32155 Bl Ol A sy )3 (b o) (sl 15 lS RISIP

e

;€-"}’ Q;i‘.uﬁ ()l.@ e@‘: L‘f)bc?l} éﬂﬁ S ) t)l.& b-a\g.«.ﬁ_j}i ‘V,w)t!@‘l&'- &L“): L;)jLJ [GSvewiy) uu«i:u' ;ja Ljé.-ﬂ}J*
E-mail:mohebbihsn@yahoo.com


http://ismj.bpums.ac.ir/search.php?slc_lang=fa&sid=1&auth=%D9%85%D8%AD%D8%A8%DB%8C
https://ismj.bpums.ac.ir/article-1-707-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2026-05-17 ]

PONT O g Ad feily b (2l Jled o sladny

O,en 5 0L s

ssle slad sh Ju‘b oS ol gl (25 ol
Ol dasiie 5 Kgd e Ji.u &'Uaﬂ sladshe o
Fse e 53 a0 Ds GRS s 6
Sl o puis |y Jgbo G oS ol (S55 5
Show o3y SO amfys S e edid xS
Gl 3 Wise oS 3580 slml ()
(V) Al o2 a5

Cosdts Jlad Sy sladiy 5 S a3 Gl sladle s
(ol b b jsba ) oL olie e Sl okel
i dglglie gl 5 edle &S asl Ll
Lol (A) JS o Lol O Ay 3 (5550 (S5l
s ST dad g O ilisn pliand Jolge Sl
b o 56 o plie s 5 bl o iy 5
L5 543 s S dagmdad 255 O 3 oS
Le o8 Ll 51O L) sy 2bys el
baes 4 Cod (G S £85I gls S
Soeslaad sy 3 Ran fol (SES s
s ai gy cp s Jalse Olge a4 2bos OV seamma
ool Dl (JlSS Jgb s ol
S pladdisg 5 SOPnnd gatal Slapia
L a0l «ls gz go 55 4 uasin (5, 5l ilail
ol g 5w « SOU ladass 3 Ul asl 36
whon & 40 glacdple dile o SL5 L
hls g o M5 s 8L 5 2bos OB ga g s
Sl 5 e 15 Sl b S
O 57 ail e

Losbday g 5 Jd cas sbadzy 51 ol
e I - R
S5 Oy dagiad Loy e il
AN=VE) Lo ol sl o5 L;u(wg@)l

s glasl s Lm:)ﬂ)_é RS

dndie

§55 Mediliy 1y ey a3 Aoy Ve Ll
g Sl e sldedle LB b 4 alys aen
Ols g g0 (Ghed | Ao sy VO ﬁLiJaS 5l S
b Sy e (V) s o gl 35 3 1) 0l
Lo ab laesyslp 5l o ane Sl
() Gl a5 3550 03 25 Jlays slas )8

o Sk ) el w0 g
Jﬂy ‘_;LAV.M.:;KA bl bl s s s osline
3ol sty Jlad s 3 sbadss 5l a5 See
P S sadshe oo (b b
e b ladsy ganw s gl y oS Hle Lol L Je
Coge Olyd 5 ol W5 s e glacd iy
Sl ddor ae3 o oy oy Tl 3 8
(1) dlos 33 wal b (g 5lagols anw 53

e 2los Sl Sledd iS glady
Jolo e GlaedlSe b sk S0 S0
IpssSen = odns 05 2 A g
3RS e LIS e s Sedd)
lasie basl cpl (7 5 T) Ksd e SnS 5 gt
ST WG N T E ey v P S PV ISt PR e
5 s Lol (ol glulis sl mll ol
o a5 e pled glajltle OF JLn
Sl 53 by ol Sl Lol (sla s
Ol oy ol sladas (la> ol .l Ll 58l
Lo LS 5 03550 Cesay S Lt Ol
“V) Llos gas (b yme (S Gy Sl i 52
S Olgea Ol cana s Jl 53 Oler 5 (Y
G el IS BT ey e ol Lelse
sladol s s Il sl L DNA s e jigr

Loy o OBy 550 0 oeie 0l (G sl peudis

http://bpums.ac.ir


https://ismj.bpums.ac.ir/article-1-707-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2026-05-17 ]

VWA a4 5305 0 /¥ 05led /gadoen Ju

ey b/ #A

LolGs i e gbys Sl Sl edes
Slaey S Al o wl sl OL5p 5 5 2ls slagsin
S Sladlae js a8 Jled cengy ladag 51 s
el O SLS S sl s 518
5 (YA) Stylissa caribia el ) (Stylisin)
o el 5l (Papuamides) Laislul LS s

Oleke s> 3 ol (5)}1@;, Melophelus
5 Sl LS 5l 5l ol 09) AL s
Ol 35 e 4 5 el el asis
plol Ol LS JUT anns (ol o3by ol
Cns Sadis opl Ol o (Ye=YT) il os S
5 e i (3L Slge dadty pes 5 Jld
Loty o 2l Gl3LS cibsie # w4
O Jsae)

bl sl Sos S s b sl
dien s WG ol 510 gs1 (Aplidine)

00 5YF)
(2l Sl J.,u e s oz,
;4;5 r.Jm G Y L slac e glyls
($anls ¢ SIS (s Sk ¢ aal o
AWV 318) wal e 0L LS 5 ol g idS sn
w by Slllas o 2 e fezie Wlis ol
OLS 5wy dLa:)'le\v..iq_ B &li)s L;w::ﬁ
il 5 ln slagsl 4 plies Gaa b L

A2l e b e Oleys 3 Lol Sle s

Jld S ) ‘f.b.): 6“““\:::‘;’.: CLA

osb e gl b gl Sl el

b3 Sls gz e 5l edd gl pal Db A Joily ol sladty (F 2 (V Jpa

&= Ay pb wbos g 243 eS| ) el
00 5Yf)  Aplidine Ok Aplidium albicans oIS = a5 A
(YO-YA) Arenastatin A o Dysidea arenaria Iy s S 12
(e 574) Aurilide 5 Dolabella auricularia BETIRt
(AARPAD) Didemnin S5 Trididemnum sp. SpP A
v Dolastatin Ol e Dolabella auricularia ol 45
v YA Geodiamolide H el Geodia sp. PR
(1) Homophymines. fl Homophymia sp. s LS
% 5Y0) Jaspamide o Jaspis sp., Hemiastrrella sp. PECE
(YA) Kahalalide F ol e Elysia rufescens, Spisula polynyma Jsi55 Sl
xv) Keenamide A oL Pleurobranchus forskalii SpP AS
A 5T Mollamide O Didemnum molle A LS
e 5v) Phakellistatins fal Phakellia carteri PR
(f* ™) Tamandarins A and B b Didemnum sp. BUT R
(FY 5Y) Trunkamide A Sbde! Lissoclinum sp. PPy

el ot ol e 51 e o3 slaiy

5 Lls gadxie

sl Lol 51 6ol

):Q.SJ 9 J“‘U”T }:JJJJ@ (I> Ls C‘f:‘l.wl uj“ﬁJ A
Gy Sladize M5 6l obod Gl » 05 S
L;“'.'.J"T ):.J))J‘:A J:‘.’ﬁ) )j.&LSA saleul L;.’.li)" J\:ﬁ

Oluas J,“Jb @ L;iﬁ)lb B L;i\.)& b\}a cl«.ﬂ BEl o};_yu.

05 eslial g e Gl il gl D s
Ll ol Olps b5 Codl mha (B )]
Sy iS4 ool e Tl 0) 500
5w bye g Sy 5 eSS skl

http://bpums.ac.ir


https://ismj.bpums.ac.ir/article-1-707-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2026-05-17 ]

PV O g A fesily b 2l Jld e sladny

O, 5 O ks

Saoder 3 ¥ 5 Y = JSsel S —F - gl ¥
S S, d8 ghyls (il o denl S 51K
P i Ol LAE bloe SlS 5 4 s
Wl g (FF) dil o O S S 05
il 5l (-b JSs) H(Geodiamolide H)
s oki slulis Geodia Corticostylifera

3 Ol o ladshe ale (2005 b
Olas (Jshe ISl St s m sl 3 b
LS5, e ynsKans (7)) cl asls
5,5 & (Discodermins tetradecapeptides)
gl 1S LSS St sz 5 Ks
(1€ JS2) Wl edsl s, Discodermia SP.
«ls (Discodermin A-H) A-H . 58005
s Sl sas Jike ey 4 Gl AS49
bl 350 oge 055 O, P388 (slad sl
L SKnS 5 g Crolt OT gaen ki S 513
A skl ) Wl ols sl
Ly s S (V-C 2) (Arenastatin A)
5 ol i Dysida arenaria 1 45 ool (g 5il>
Sladsbs 1S 2 8 SenS 5 s oot S
A-D laaal b (F) el osls 0lis 555 5 KB
Theonella ..~ 3 (Papoamides A-D)
S cwl s Ul 5 (-0 K8 slelas
Comosid gd e 0 03T A 5B glaal sl
s Invitro js HIV Lug 1, SO T
Soldlss (fv 5 ) Loled o
o S IR - RT3 WIS (Phakellastatine)
Ol slad o az, 31 Phakellia carteri
SLS 5 s S U(Y) S e 6,8 s 0
e gl 51O =0 JS2) VY 5 lldIS B Jas e
Ao ol .ol sdel cwsas Phakellia fusca

0315 e 5 o bt 3lse b T sladd> (5L
P o N & IARCERRE TR (R NP
3V S o (S5 Lo Jamme 55 a5 0dd 3L Oler
o VY s e b DS 55l aeny il (YT
bs iy O i aw ol ol 3L il
LIl 5 (Discondemia) L s Ses (Petrosia)
Sl 5 Sbow as e ols 5 (Haliclena)

(FF) sl oo
sladay 255 o ol Sl Sl
bles)  Lamiul 51 Giie Jld o
shls as XLl 55 (Cyclo depsipeptides
Gladmlsioel L olen ol gl ple
AL o sl sl b Gt s gene b
s sl Sl gles 1S il SLS S5l
olie 5 Lol slulds Jb ol b stz ls 1
() el Slsas oy gl gl B
Ssil= dis ws S (Jaspamide) sl
s Jaspis  ux gbgmasdl 1 ol
Soghls 5 ol sl gslulas Hemiastrella
Wl Al Vgl 0 S V0 Sy gadls
S oS il odis § Ul a5 (Va JSK8) AL e
0 sl s HW pes b oSS
Sl HL-60 S ylaas o oo s) (slad 5o
Gl Lty w3 4 550> (YO 5 YO V)ASL e
B-E SLa oSiagh 30 52 SURE
il 5L AL-EL (Homophyminics B-E)
S ghls a8 Whess S (g5Lula- Hamophymia
S 501G LSS s 558 ol
o3, cpber ade ol il e Y e
(P2 5 YF YA) cl ss 5158 Sl ol

iy, slls & Homophymins Al-E1

http://bpums.ac.ir


https://ismj.bpums.ac.ir/article-1-707-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2026-05-17 ]

VWAY s0a8 5 000 /¥ 05l /padona Jlu

s b F1

A4S sss BEL-7404 ladsle ale 5

a. Jaspamide

b, Geodiamolide H

.;f’%:ué;n

d. Phakellistatin 13

= Papuenniche A

¢ Discodormin A

fmd

O e A Jomily sls 2L )s le.aae;i.ﬂljl ol Cljﬁv:_ﬂl Sy s 5 bdzg 5l S slend glalrle (VIS

SLS 5 opl 5 S0 s Ol s LS 5550
Ob sl Gl as ol (Didemnin) cceds (g 53
Trididemnum solidum .. 15 w6y 3l
e a8 s 5l e Jy s 5 gslulas

ol o (f4 5 ¥ 1) el Cewday on .

(01,1563 55) DLl § OIS &
22 ekl gl Lo dld ceny sladsy
S s a8 Lol 1 s el sdalise Ol
Cops M2 ek S5 Sy i SLe Lo

SLS 5 5l 555 b Ll s S Ale o s

http://bpums.ac.ir


https://ismj.bpums.ac.ir/article-1-707-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2026-05-17 ]

PAV 7 Ol o A femily b (2l s Jled s sladny

O, 5 O ks

(Tamandarin A, B) B 5 A (e lult
los Obdend Sl a8 dia (gpil> slady s
3 ol ade 5 Llokel Cowse, Didemnidae o315l
Ll S 3 e 2y Sl S slad

(Fe 5¥Y)
Gl (Sl Aiy s> & (Mollamide) s s
& 5 sl Cowsay Didemnum molle oLal 51«
Sdsle 3 rms b ads oS gt Sl
O o ABAY ( ise owss) P38B o 3 b o
o3y QLS Sy o35, O, HT29 5 JLl say
Sl Az G (Trankamid A) A 1SSl el
;las sl _» Mollamide «.s o535l sad> gl
ol ool sy (bl ) Lissoclinum .-
O N TP C N U5 (R O
oo (Fr 51 Gl 0 a3ls Ol OF (550 505
Sty bl e S Jol etz ()

MJ&QL&J \)LﬁQTJfQ\&.F L;a)x}quﬂM

g5

23 s S8 S s pla S Olsp
S el S sl S A Al (538506
JRIFCONE PN - S P INCR PR AN
(V0 5Y) W e enlizal Sl s gla ) 50 5 Olo s
wal deel YO Ly G (Ziconotide) L5 5,5
SSohls sl el A s (65 Lse Vs
Ob Ll &8 cld s BB sy as sl
GF) XS o ooz S\ g s sl
S Conus e Ghaze b e sl
OS85 pb a Jlb laday Sl gl e
L osladsy 5l S5 & aib . (Conotoxin)

3 Sk 3l b ol sl el (slao

Sl S e (YN K B ey oS 5
GASS A Ll fiamen 5 0 ) (o8 LS
Olis 55 3l bl Sl p O s glad sl ade
5RNA DNA 2 B oedis (F) 5 1) das s
JB s 5 SHle (00) Ll o Slee |y B
Slasein Lol en b ladie clled 51 e 5
|56 el & 2 o gae Joo 5 553 4 Al
oL VI R Vo P e PO PR Y
sl sl gl b el
S6.0Y 50V) el es S fas b gl bl
> Didemnin B eslizel b b sla olosT8
Loy 5l oslinal 535 Lel,U (algntn slasss
S goe Sl G5V b 4 e iy exle
00 507 As

A s S (-1 K2) (Aplidine) -]
Aplidium albicans o5 5l 8 cul (g5l
Clle oS el o3y Ol 5 sl el giludis
dhor Sl e S glad e e (Sl mis
3 YA) 2l OLll 5o sy 5 s s SO
Scilshe e e old iyl s (0F
s s n e Sl (e a2 B 5 der
oske (OA 5OV) Wil o Slb e gladshes 55 550 0]
505 4 e ol SO lls phl nl
Sl S 585 il lge S 5 g Bl 8
sys My s S K Wy, s Ll (ﬁ}j Y
Loy sSU 05 Ol 3l amen bl (TF) AL s
S s e @S Wl G S
I 56 s ] OA 5 YO) syl 55 oIS s
3305 Ol s 3l (e st e Il byl
Cov dels layseg s Il 56 s sl Jl s
(F2=2Y) Al o andlae

http://bpums.ac.ir


https://ismj.bpums.ac.ir/article-1-707-fa.html

\‘ﬂqf)ﬁ}ﬁ}.:bf/“a_)u/rhWJb %J}Ja-g.nk/?“‘

¥ Y 8,8 e Sldlas glosl b il e sl s

I3 a3y 5m Ol Ol 53 Ll 5 o oty (o

[ Downloaded from ismj.bpums.ac.ir on 2026-05-17 ]

olas Shes daﬁ,ow,«w“}@t@g@g,;@wjlybéu

S o)

-

LY RQ I PRES

- a

‘_@_\gJJ cl—.ﬂ

A g8 NS

TeA 93 S 0 g

Jaspamide(Jasplakinolide)

Jaspis , johnstoni L ,» !

Lyngbya majuscula/ Schizothrix

&#Mﬁw“’

DEsn O SRl 5 Y Ll gl
$\-1vv) Bel2

Somocystinamide A(ScA) s BN 8 5¥VA L gsldles
Agmenellum b U sl "
. A e J‘M -
C-phycocyanin(C-PC) quadruplicatum, Mastigocladus . PAY Sl 4y il 5505
doml s

Aplidine(dehydrodidemnin
B,DDB, Aplidin)
Didemnin B

Sansalvamide A

Cycloxazoline

laminosus, Spirulina platensis
Aplidium albicans — 5

Trididemnum solidum =\ 55

shos sl
Lissoclinum L5 ol
bistratum

Sl Aoy o

Sl Ay s

Sl Az s

Sl Ay s

p38 MAPK, s ins (g3l Jled
©Y-vV) JINK

(VY=AYA) Gaseial jos Lol 50 50

(VENYA) Gasetial s bl o5 g2 o]

O+ 5AY) asetal s Bl o5 g2l

Virenamides A-C Diplosoma virens oL ... o s (AD) aseials s Lol o3 52 521
Dolastatin 10 Dolabella auricularia .\ ,s otse P MA=2)) b 55 Ol 32 iy Slgo
Didemnum L3 oL
Vitilevuamide Polysyncranton , cuculiferum ladl 53 12y A7) b s O sl pocy e
lithostrotum
Diazonamide Diazona angulata L s ol Sl Azy Q0 58F) b5 O sl pmy Sl
Scleritodermin A nodosum Scleritoderma il Sl Azy QA 599) bad 55 O sl yock Sleo
Auletta sp. « oL ,s il
. . 2 AN
Hemiasterlin . . e Ay &S O Y=10 ) b 555 Ol e oy Sles
Siphonochalina sp
DMMC Lyngbya majuscula . st st R S (O140) b 255 O sanl 32 s Sl
. VEGF and HIF2 alpha .. L.
Neovastat (AE-941) Squalus acanthias a5 < a8 o KD 5l zes o
PG155 Prionace glaucac. s & ,4: aay b M0) 15, les
C slesl 5o Lol 357
Styelin D Styela clava oL (M) sl
b
Lissoclinamides Lissoclinum patella ot 1. sl Ay OYY 5110 OF ) jasiut
Geodiamolides A-G Geodia sp. il sl dzy OFY 5 1) astals
Orbiculamide A Theonella sp. i JEpHI OV il
Koshikamide B Theonella sp. i a0V OFE) anial
Lo . Clathria (Thalysias) il )
Microcionamides A,B . -y s b Az, OF0) asial
Abietina
Keenamide A Pleurobranchus forskalii oL ¢ 5 T ¥IEREIHLON (OYFIV) jaseinl
Scopulariopsis  sls- i
Scopularides A and B P PSS sbag Gl Ay s (OVV) aseial
brevicaulis
Symplocamide A Symploca sp. s =L sl Sl Aty s (YA 5\¥Q) asiasl
Lyngbya majuscula b st st
Apratoxin D » L-yngbya may _‘5"’5" : sl Ay (0¥ 5VF) Lasial
Lyngbya sordida
Mitsoamide Geitlerinema sp. (s U sl b s (VFY) Lasials

http://bpums.ac.ir


https://ismj.bpums.ac.ir/article-1-707-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2026-05-17 ]

PAY /O pw A foily b (2o Jled o slakny

O, 5 O ks

h. Didemnin B
w.a
& u :
M 1 o"fﬁ
=B L

k. Mollamide B

j- Tamandarin A

=
-
¥
A

et e - ey
— ‘-H..f!‘-m \rlﬂ 1

(] F T
b L N

—4 M:ah.
LY

L Arlidine

& 7

! ol r _.'<
L YK
! "
; ﬁpL.HT__u,_._u B e
- \ 8 hS \

i, Trunkamice

[)Uajw,\“éJ:...QL';‘6!);@\.:@!;&;;&4})1;&@@!5\.&%m:;u,\:ﬁjo}ﬁ&wduﬂ;&u(\’vai

S S Gk Sl Gosesdl Sl case &S
sers S I S5l e el
5 P388 MEL20 A549 (¢, 5 slad she ale

(V) ol esls oLz |, HT29
5l aS dn badzy 51 glesl sl (Kahalalid) aNlals
5Ll gslula~ Elysia rufescens .- s
sdas sl Az K Kahalalide Fooole ol

1o s a8 (P IS08) ol dodd K — el

sbaz, 5l el S (Dolastating s -5k ss
ey 5l b SRS S
Ly s old gilulu= Dollabella auricularia
i S ol § 5 s Sl sty

(55 550) cl
sl 1z K (Keenamide A) A als
Ser S Ll eSS

ol sl g3l Pleurobranchus forskahii

http://bpums.ac.ir


https://ismj.bpums.ac.ir/article-1-707-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2026-05-17 ]

VWAY s0a8 5 000 /¥ 05l /padona Jlu

o g g.,.b/ 10

ok edalin Oloys o Oblay o3 (ol Slns
(St 4 apdewe 0T Sl ol 5
Gl s aml s el s pll s e
sdalie S5 dslen (o)l o bl ol sds S
bS5 5o L esbe el G35 i el ol e
= s .(VO) s e Ol Ol s s o, oS J<i°
Sl dl 56 b Sl S8 cos 586l ol

(Vf‘) Mbdﬁ &va}g:_jd.i) cQL“wu)Jg: LSL"AULI’J‘"’ [)LA).)

VY) das o Ol 3 L s LB (o8
Pl gloge s dde din S Sl ol (el
FaVel bl 5l as o 28 gl olay
Gk Ol s ash e paiasd 2 Shes 53 P Cor s
o5 e dho S sl sl Jotls 055 (st
sldde il Vb g b b glad
Sl ol s g8 £ S Olpe 0 (Sliy y O e
53 V) b e ity opl Cdled iiS g eslind

Ll s Llse B adVals b sl bl S8 1 56

N
n, Ziconotide
N
. J - M,
o P
| " | |
M =
~

o, Dolastatin 10

yat
?\“f” g
! ~
L/
P.Kahalalide F

Jlu:ol:irjj)‘h.uclﬁulokbﬁw‘},gh:ébl:6u%ﬂ>}u%)!_}>ﬂ&w1t§bw&<‘i

Oloys gl losdll slagyls 5 s 0 Dl
om0 S S il e e slagssles
s 5 Xis Jai e g 4 ladiy (ol
STk ol oas Js ok b 1S Jlasl s

VoY Jols Ygame (b oy slaiy cpl L3 S

b LS s Hasds 5 4
oo oldllae 51 g BB sl ol gladle s
2 e W cans gl gl
Ll ol el 0dd Ggane e glass

sl el Esl S 0 Shes eSS 5 Olpe

http://bpums.ac.ir


https://ismj.bpums.ac.ir/article-1-707-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2026-05-17 ]

PAP 1O o A femily b al)s Jld s sladny

O, 5 O ks

Npams 3l GlansSt 31 5 658 Ao ke
AY) Lo S8 oLos Glapls p gedd s A
b Al slse 51 xeny Jl glaazs AV
Lol gl b 3T sdssde 5l ol Caliss
wlls e 5 s K Sluls 5 Ll abe
oy 5ok sdoyden s QA 5 AY) Wledd
3sn Jled gy oty 03,51 Casar sl Al
3Gk K13 slse piaman (AQ) Wlazb S eslizl
Sl b osladzy 5l o wie Sardinelle sl
@b Sldlas OV 0r) Conl o3 SlaST 5T VL
W5 6l V5 ks OIS a5l dasden 3)5e 3
ol Ol 53 syl Sy Jed sy laday
LSl e gy Y5 Sl slaesysl
eyl slarss boeds g (Squid)
oal c b pals bu g & dsls olis st sl
ABTS o)y sokiS s sla iy, 5 [FRAP]
G 3 ol ¥ dsd= (AY) Lless S (5,8 o3l
b abos slageSsn ompl ks 5l Jols i
A5 s S L eles O S iy

s e ol | ugT@Mﬁ Sl el

sl S e gladiy
Jobo 0dd imly Sy 3l IS8 S 5yl
2 e S ol bl 5l S &S e
Aol b S sl (1) ol O 51 (6K
U ool sl bim LS b s &S il b
Lot e dis b dimes e 8 Gbadsl
bl T3 G Sl () Kk S e bl
Sl Ok b S5 5 Solksasn J 2S5
G Jlgs o 8 Jal i S 8 (V5 )

LS S b 3sd sal S

Jl opl bl o s oS5 Jsb s sl
Yool e S Lhad 1S e pladas S
S Waskea (V) dls s Jsb s ael dd
@t,a S sy 05551 Cidas Sl Sl s
Joo il S5 sl b s, ol
5 s Seeds O L Ao GlaS] ST Ele
ke Sy VA) 55 e eslind (625 A4S
il st oybie oslind Yyems S sy
S O Shaly o (LB e o
b e S e YU PH 5 ol sanel slanl
Sl (Sae oS ol ol 55 Sl S sden JS
oS 5 il 5 a5 S [ sba Dby 5
V) K38 ks s blie wl gladul o
ok xS Ll i Cov eyl s 10 LAY
Csllal Y sz A5 B s e el Les PH
Sl S eyl (VA wl el Ol u-
L3 oo o3l (53 55en Y peame 03,51 Cosay
OYSIT ol s S 5 3018 slaslsy, Jols

AV) 2l o oy F oS 5 o (e
st a5 Wlesls 0L Oldlles ol 5 o dle
s 5 b SIS T el Yl oy i
T SdSsly Slee s il G b Sl
S ol gladay sew s Sl (AY) s )5l
S5 s SN Dis 4 als apnBs g sl
sl ke (Fr 5 W) el el el
Sl LS s SOl w4 oM Glanss
O Al s Jd osdll gladay L5
Gl (i, ool bosdel Cowsas Ay o
sdas 0L el Koo ol 1 s e e
Al Ob el glagls Gl sl s, S
Sh el Joudly b dld ey ladzy 055U

http://bpums.ac.ir


https://ismj.bpums.ac.ir/article-1-707-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2026-05-17 ]

VWA a4 5305 0 /¥ 05led /gadoen Ju

o sas 1) b e opl 5SS 0 Ol o ailisend s
ks S el ol o sed B pleard el
OY 50V ) 5,51y ol e Oleys gl 2 L

sl aSlen Sslize glacg bl 53 540 plis
) il sal e dlisa |y e gles g1 5 Ol o
Loy sk s Ypene uisnl O OV
Sl A5 sl ol ol Jlisa 1) sl =l
Wb Sl iS5 Sl sbdie S

O Ad iy b 2l Ly o 3T 5o 5l Jeols Jlad o) sladzy (F Jpus

&= A Sl ol g5 ety b oA
Alaska pollack collagen Flavourzyme s . = aia b Ot 5T ()
(Theragra chalcogramma) YMEs s ? e
Wy s 5

Croaker muscle ST GNRGFACRHA st T *)
(Otolithes ruber) U JO
Flyingfish s pieia 5 s OldenST 1T 0%
(Exocoetus volitans) pilad - Aol A
Horse mackerel muscle Wl et e NHRYDR Sas! = Q)
(Magalapsis cordyla) R JO i
Jellyfish umbrella Flavourzyme » - s sl oS! 5T (A
collagen (Rhopilema esculentum) YME s e T
Jumbo flying squid A A (ISt s
skin gelatin Alcalase , Esperase asia b i ] : Q) 5AY)
(Dosidicus gigas) TS
Oyster(Crassostrea gigas) S8 ol o5 S )
Tuna dark muscle . .

S s oSkl S5 ()
byproduct(Thunnus tonggol) sp s ol LPHVLTPEAGATPTAEGGVYMVT A AL
Tuna skin gelatin(Thunnus spp) I ol Olast v

(OF) 55, 00 8w 550l G3ILl ol Gl &S el
Al o O (558 g s 31 Sl S Sl
S Gyl kS s sad s s SO S
SoS gue 2ol 5 Al glis o gl
o 3 Lsde ST iz 4 Wl s
Lpdp GodSye ol gl g pddl
C psS s Lilen Ssuslsn sla,sSB g5l
psisnl PSS (5SS Col (o uS s
O3 ge Jlab (5Ll sla STy 0T Jbisay 5 350 00
g 33 OA 5 OY) 5,8 s s Lajlls
o3l 5t S s A st Gl alodS st
m)'jﬁ,xi S 03 L el 5 osme S Bcl2
3lglt pl Gl Sl dn S s sl
oS Slge s an 5 Bax asb) suels

Sl aolp gl ol e 53 Oblkes s
ol jos LasLuls (oslldlad L ocgn o a5 5 05 s
G5 5 ol edas s e Stz
by sbd SN (plodkSse) ol s
5 S S 1y gl IS e oS s 3
Ly a5 S Ssmpl oS Jles Olgis w0 L
L badSse ol 8 Gl S Gladiy Stnns
S SRy Slp e S o e 15 s
Jee) BeI2 05 Lles ol 0ds 3 sl Ol e
Gouspl otus W) Bax 0 Wy Gsopl odas
Lol gl Ol a e e sFL
53 blalS oS Ll Sl cpl o oesdle b o s sl
S 1 dsls (S 5L 5 e B e 53
5 G5l 1 blals sas Jls olS

http://bpums.ac.ir


https://ismj.bpums.ac.ir/article-1-707-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2026-05-17 ]

PANT O o A femily b 2l s Jled s sladny

O, 5 O ks

4 LS e gl s Sl s s O
55 P3BMAPK 5 INK & (o,ab aey e
o sl S gy a4 iisa s s
el wenly s el bl LI oS
Oy ol Gib 3l 8 LS 5l edlSe
£35S g O3 U1 5 (LAS s ol slid
bl glamsly sl of Jsa 5 C
o S ] D) il e LS 5Ll
R T BNCT - E e ¥
oli Il Aplidium  albicans el z .
L5;Uajm sladde 8 cul i salin ol
ekl ol glachle 4wy 5w ey
Sday opl (Ve 5 0Y) das e 0L ol
wler 5l dle o S8 Gl s ki Gob
Olps b ol (o Jlee s Joho 5 1 B 5
ST ol S o a2 55 T s el
rier 3 e SRS Jas ] a8 550
b b sl Jes ool a5 sl p38mapk 5 INK
Lie bS5l me 5 Olbjen O35
Sl Hela b v sladsbe 53 5,8 o &ys0
@iss 0-Vr gy Jlasl 5l ey 8 edd el
INK s b sl e Gl S s3ldlad s
51 C 035 S DS 3131 e 5 P3BMAPK
Jlisas 54 5 ¥ Glaslwls 03500 Jlad 5 (558 520

(FA) al o BLE| (6,8 gt eams 50 ] O
ol S Gl K8 g 3 Shes Ul ]
phien ol W € 5LS s 5 il b Jes
o ol bl olos gladzy 51 Laa (V)
S Gk S Nk Sl LW
DNA  oud  asbdesks  wile s asls

HB Jsh glie Ll L gy 5 5 wen SUSs

Loliwlr (04 5 OY) dzes (B2 ile) s 5
Ll O & 33 U3 oS ol (il dzy s S
Blol Lol 4 deluls oS Sladse 53 s S
a i ol S Jpene gladshe Sl pie S
25 CE S S eisus] g el Lol Lol
3 ¥ okels ol 5 b Sl dalbalr cdis
g RSP s 5 BCIZ 5 0L 2als

(V) 35 00 5505l <l Csl BAX (55
5 A Al S Sl ld el
LSl 03 g0 Jlad il glols il sS3
e Gl sladse s Gayal 4 s
et o2 5 A s o el g0 g L 0
el S e S Sl ol
Sogpe A Sl sl b 5l OT 5
wls 350 sW s € slew K6 (PY) 5,5 e
4 Ak el 0ol Ll e B Sl WSl o
C oS s O3 35T el Hela S glad sk
Sl Ol w53 5 Ja) s 4 (S5kS s |
Hela sladse « € il sSKo 055380 55 5 s
KXY GbslalS Gasls o) Wl edle
N-JUN .(PA) 55 s35e Jls 55 1, & 5 A 8
oo sy ol Jlad gbaslS 55 5 5 LaslS b
w23 3 1) o sla i (P3BMAPK) 0y
gl An o dhe bl 035 Sales
(B4 50V) Lls sdge 5 Jske Cilisie gla vl
slalis 51 (Sl 05 b 5l i ST
s 3 b 5l 5 P3BMAPK 5 INK .ol O
b il BB s Jde at oo iy
e b s el b
S dles o s Jshe oo 4 2 2 oS
2 e St &S cd ead sdalie b

http://bpums.ac.ir


https://ismj.bpums.ac.ir/article-1-707-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2026-05-17 ]

VWA a4 5305 0 /¥ 05led /gadoen Ju

o g g:,.k/ #14

5 Oseliimdy 8 laslhs Kos Sole a0 b Lol
Las o Sl 3 B 1) bad g5 e O sl 1 ey
Lpd o 2 gmme Ol pds slay)ls ¢l 51 (S
5ot & Jlal Clb L oS5 Lo 09)
gl 52 (el 5 (Sdp ) Coeal Pl
ol ez 1Ll S 5 adllles sy5e aes
Ll Koy s ST 5 lapest SlS 5
e SLS Sl Lo s 5 et S
w S Soge ol 4 L Jibe el s
laandy gl oy 515 odd Joate by
S slr s Syo SIS 5 Jass S
e Mo Koo pp e et ol 55
e dne s a3l L3 bl el s sdalie
Wl S e Sgeds b LS
b iSen sy ol LSt 5 Koy ot S
AN Al i gze 1y ol O el 32 e a5
e T P FAE SRR
Ol 5 5l a8 el s Giel Aol dly 5
438 #l =l Dolabella auricularia .. ,s
Liea OLSp 53, glasl 5 S Lol (A3 S2)
A Wls bty g 55 |y il o it oS
S Ll g e 5 (Bai) LA
Cldsle di, (S hme 5 Ve sklVs

(FY) &S oo 5lge ige 5o 1y 0 O, L1210
Vo ol 5l eslizal 45 sl 0L a sl olalllas
o055l (oS50 025 JS25 Sl VL clale s
o bty s @ssembly) sanes o 5l 5 55
ol il S sl d s S S sk

(AV) ans o ol GTP 3508 Gy b 511,
SAse osb ) kN Sl g5 e S

o 3 IS e Dl L) baede s Opln e

S s sl b=l b i e
S en V)l edds asie g WO
Wler by mbe 5o Zlsaal slaasg
Glaawlly 5 el Sl 5 A dwlJlsle
s gls ol gy 5 Las stalie A-C
Sl Sadshe S 53 mssnl SS
sra Lol I8 5 80 e Lol dies

AVE) Gl o als Laseds by, 4
S ekt gl ety s A LTIl
I Y ] VR VRGO [PE R GGV R zb
5 el g pl S JUT 51 S el ol
5CD18 I slacis, Gy 36 55 Jshu
Ol Sk b sadsle 51 ASPC-1
HL-60 laddo o = B85 .0OF) 355
5 G Fa ML Gy a0 O
S ol gl 5l S s sboes
K S aw A7) A3l e OF Sty 551581 IS
Lted SeeS o Sl Gl &8 L e
Diplosoma oLaw! 51 A-C slaaal i el @
S ol odps S Ol L Kleys 3 ol sl Virens

(/\O)M“ )\f}ﬁ‘ﬁ}: o.us)k.gx u.lﬁﬁbﬁ‘}

g (W) Gl p i glaay

Lod g 5 bd g g S
S Ll sk 055 Sl 51 S g 555 S
wrtle Gdpg ol a lon Srsse slaisls
il 1 Gospe S L LSl pl A e
S8 4 e bOE ) der Sl Aol
3 S gl Jsle IS8 B dapss e S
S gbsls el oslil Jhe s LSl 05

sl lacdns 5 sy e o Jols

http://bpums.ac.ir


https://ismj.bpums.ac.ir/article-1-707-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2026-05-17 ]

PYN T O g A feily b (2l Jled o sladny

O, 5 O ks

ek plamd b daags S o pubes
Siphonochalina sp. ; Auletta oL > slspinl
(b Sl sad sy See 4 Jlail b &S o
Uspl sk o 5 AS e 1 ]
S Y 5 V) ses s bdpss S
oo 4 ol HTI286 (o males saS LT
ol o s S e Llee L lapd b Ol ey
Syt b sss S B

oo eily 65 sy S Olge o HTI-286
A2 Gl i Lol an ol e 2S5 s
VoY) Lpd e a8 S S50 dpgis Soe 5T Oy
OV Sagile Ssews (O0F
AL Sl &S cwl L sl Aty o
Sl el ]l Lyngbya majuscule
08 Sbw sbadsle als (oJls ;5 DMMC
eSS Gk 5l HCT-116 Ll sbegn S
(O00) sl ol y DU 4y J g 555 S a3

Fip 3l oS jlgs gladiy
St S, ol b s el gl oIS,
S leegazme Al 3 pl (b Nsd e Jol i
L S R S LTSI [ FRy AR W,
Sl L sbady LSS 5 ol JLL
S5 5 dnms k) 3 egs B S5 B e
5 A8 e Wl Sl glayse s ST Glibia)
b et (Saly G5 Glul)  gbabs
3l by gladle 53 1S5 5 Bsp arw s
5 (VEGF) JUbswl 1i, 86 .00V 5 1+9)
i VEGFR2FIK-1/KDR) ol ons, S
sV WS e Wl boses oIS, 50 ) gAds

ol S o pasie ssie GTP 550
e b bpdes 4 e Sy ) ns s
LSS e e el L AS e
Aalsln s ((AY) 555 . (nucleotide exchange)
ol el VY L2y K (Vitilevuamide B) B
w5 (O1s035) Oldeul 53 3l &S (FB JS2) el
3 Didemnum cuculiferum slepl
Lo ol el Polysyncranton lithostrotum

Dby Sle 5 te b U dalslng
PO |55 N W N C PR S oSG W IO R P RN
el 2By e les bl e s Llapd 8
PO OOV 1SN0 [ V0% | R NV PRIV PR W I C9
L od 55 el imcy S a3 558 0 I 5058
e 5148 (s sladan (A7) 358 e (6,5 5l
A by Jols dledal  case ol
A s g IS (A0 5 4Y) (Diazonamide A)
o feles (AA 5 47) (Scleritodermin A)
S ges (V0 5 Ve))  (Hemiasterlin)
Desmethoxymajusculamide ) C 1.Vl a3k
(Milnamide D) D ustls 5 (\+0)(C(DMMC)
Sl sl lls &S e sdalis (V4F)
She bdse 53 bapdns Oseln el
SeS 5 g Aty A Laligls s il
Diazona angulate L, obawl 3l & ool
A g IS LAY ol st sl
B S T ¥
oli |5zl Scleritoderma nodosum i/
ol gl A3l Ll s s dzg opl ol
5 Ol oses sladsle ade oS S e
Lo i g Ol ek Dl o s
(AN 549)

http://bpums.ac.ir


https://ismj.bpums.ac.ir/article-1-707-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2026-05-17 ]

\Yva¥ )ﬁjj.@}.:bf/‘ﬂ AJM/V.A-\P.EB Ju

o g g:,.k/ £Y\

5 WWV) Lzl okl 51 (patellamides)
(44 5 4A ¥7)(Styelin D) D Ll .(0VA
ladolds 5o (Eusynstyelamid) oo 5l
Ladsdl 5 5 (1) (Lissoclinamides)
Lade e F (\Y+) (botryllamides)
Jesly s & (\YO 5 VYY) (Mollamides)
ol ga3ls 5 Shoe edlSo il cdiiteon oS 5 s
S Ao Ay Dl el sais e
Lissoclinum oLl s sladshe 3 &S ol
el gl s e S Al patella
sy (V) Jdsds 55 .0N) el SaS5 s
3 Gl ol 0 0303 0L 0T 5 Shas 5 oLy
Sds iz byges il Cld ol gladay
Vo ook Jbe Olge 4 dS e JUs |y il
Sl kS o e b bd g5 S sups o g5 &
Wl o P53 0L a5l 5 Bel2 gl Sl L
boptdl Jos edlSe b 0Y0) 3580 555
o g Wl els ar s pder ol
SR e a5 s e e (Sl
OY8) Azl

Sldsy sllleis 5 sl slas S
Ol A2 fdly b 2l s Ols g g0 5 ol
d 3 b glaesyslp slaw Lol J- s
el 3l eSS s bl bosced il
S sgdeme sl Ll s 5L s LS S
05 by Slsgrge loedd Sluls slaasy
53 aS Wlas § 513 )3y ol L;LA‘_;{LA)'T)E
Jeas L o1 YO Ol 55 0LKen 5 s allis
o S Sl odd sy O w6 rie

S 05 I s VEGF-VEGFR-2
5 VEGF @l lls b ool 558 Sl
o aly G (Jshe ol Ot i
B LS 55, elsl (ERK1L/2) YN jLs

ST 5556 5 (AKD SUS s 55 Lo
AN 53V e) ks (HIF 1) S sen 2l

Gl oS 5 S Neovastat (AE-941) oleal s
S5l Sl el plsal 4 S By el 5l S
)l Squalus acanthias «. ;S .28 5l &
Slad s 135 Dles om it sk Sl ol
SONY SN s e SIS, s s Sl
% e ool 50 a8 Bl s O 5 (Lee)
N 545 0 HIF2 Wi 5 VEGF L
Ois boedal cowsay ddr b sladzn L
Sl e sl Ll L V0o IS
oLi |l Prionace glauca .5 o5 ,28
=S 5 (Mycothiazole) Js3L s .(110) el
L oaly SIS S el dn s L
S oy sbdse s L HIFL Ss,n
Jlee |y e VEGF 05 0l s HIFL & azl s
ob 4 Jasl s 65 das e 0L Dlalllas S
NADH . SLaS 53 1 ol kS e uis (ol
ONVF) LS o i e IS 55, 5 ST 0 5Susl

L loss e cdd gl gl

TP
Sl b L)l sy ol sladay
Lose s slee o oS 55 s Ul oo latlial
sdame O Jes e S ol S bl g e
Gl Olg i Olis Shas (gl (A3 il
Ll els ol sladay (Y Joa) o

http://bpums.ac.ir


https://ismj.bpums.ac.ir/article-1-707-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2026-05-17 ]

PV Ol o A feuily b 2l )s Jled s sladny

O, 5 O ks

R4S (S S 5 OT Cld £ 50 s 5 Jlad
S daspe (1S15 O e b 5 ey
e g ol en 0 S 83 Sl eslizad 2l ol
sk sladi M5 Gl LA S cl S
(S slaaey oy Chdy alb oL
(Metabolomic) Sasiplbe 5 Sossp
btz s 5 bl 5 ool b S wils
bl aals Sl e as sla, S Olee &
slaazy S DNA  gons )l 8 5, sla JIg
e sk K liS SIS 5oy 1y b s

Sy dal OS5 pl WS gl

& S domi
RSz 3 S b sl Ol S oL
b e ol 5 San sl Al sl Al
Casas Bda L glos 28 Sladss b 2
S Sppe b sl ) LS LS 5 O3l
oS abys gladay S ol o
Slcdpbe Cid 53 e b gl ol
S bl s Cile Sl e 51 ol s 56
O3] Cwdas Slp Glos mnS alial (o)
SlaiSsn sasdes Gk Sl ddld Ces gladny
Cowdts gladay G5 Sl ol 525 oL
Ol barpSsn daoda slaessslp Sl kel
(st 515 Shes ad Ko ol 45 Wlesls
Ol Lol 4 & Lyls igr o 5 6,55 4s
DI s e Sl das e Sl
Sldsbo 55 pT b Sk o o5 2SI
bl LS Il bl 508 Sl
313 355 DLS 5l W8 038 s ebie Sl

L}'.'.L.'.)J L}'oﬁ QY)M )\ Ixyri b .Li\):& PLY

£ ol Ul Sl s b sla el plowil )
Sl sdel Cewsws dzs S aS (Cemadotin)
s (Aplidine) palT 5 ool olss e
3 cwd )'jgfj oS LWl (658 Ay s
S el giluli Aplidine albicans <SS 5
Wals (A 540wz U LDl o3 3b
o3l Ol gyl I a5 (Kahalalid F)
Lgl.a&uj)ks £ )U oo (S s 9 Ql;'.wjf_f
5SS elae Ol (Vef) s S 15 L
N e Tk B LWL W g
ssbomen 5 yadss Gl s s goluliar OIS
S glakiy oo p i tagn 1S ssdees
S N % L;iLi)é Q\J?}A )‘ JJL>- de.?
J@&u%w\&wwgw‘fbjw
4&‘;35)')&9 ﬁ;@\&@\ﬁcé}
L‘;!):.wl.d)_}bls L}jl.w.ﬁ )\ ff 45 ol o.)\.) QL.:A.’
e S s s s bl S
Aot Ledd alg glada, il s bd Sy
Rl mie ol gty 5
Sl s s b s s SLS 5 sl
5 oSSt ST e bagal O s
(o slae T Sl eslinal Llesls 0L (2SS0
‘_5"':5‘5}.’. ‘_;“j; BE (U‘Lf) CanSs LsuoK.:b- ub&."
oS B JAL& & Ju\).?‘_sn LY b)LwL;a U’i“" b
Dlidos 4 b ol b LBl Sty g e

Gy Gl Sl Ools OLES [ ghite 4 (g 2

http://bpums.ac.ir


https://ismj.bpums.ac.ir/article-1-707-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2026-05-17 ]

\Yva¥ )ﬁjj.@}.ﬂ.:f/‘ﬂ AJM/V.A-\P.EB Ju

o g g,,.k/ 7YY

sls M‘)} <QU¢J.-ML5L{5)‘J o}ijd..:juj)\.)

References:

o..L'qj 395 40 C)m 9 C‘}A dod Lv J%T S ddy

qﬁ:s)bb(_;‘QMWL.{)J}@L&)JQTJ‘c}J‘}

1.de Vries DJ, Beart PM. Fishing for drugs from
the sea: Status and strategies. Trends
Pharmacol Sci 1995; 16: 275-9.

2.Mohebbi GH, Nabipour |, Vazirizadeh A. The
Sea, the Future Pharmacy. ISMJ 2014; 17
:748-88.

3.Glenn K. Venoms to Drugs: Translating
Venom Peptides into Therapeutics. Aust
Biochem 2013; 44(3):13-15.

4. Thompson CB. Apoptosis in the pathogenesis
and treatment of disease. Science 1995; 267:
1456-62.

5.Rowinsky EK. Targeted induction of apoptosis
in cancer management: The emerging role of
tumor necrosis factor-related apoptosis-
inducing ligand receptor activating agents. J
Clin Oncol 2005; 23: 9394-407.

6.Call JA, Eckhardt SG, Camidge DR. Targeted
manipulation of apoptosis in cancer treatment.
Lancet Oncol 2008; 9: 1002-11.

7.lannolo G, Conticello C, Memeo L, et al.
Apoptosis in normal and cancer stem cells.
Crit Rev Oncol Hematol 2008; 66: 42-51.

8.Vermeirssen V, Camp JV, Verstraete W.
Bioavailability of angiotensin | converting
enzyme inhibitory peptides. Br J Nutr 2004;
92: 357-66.

9.Fulda S, Pervaiz S. Apoptosis signaling in
cancer stem cells. Int J Biochem Cell Biol
2010; 42: 31-8.

10.Chakraborty S, Ghosh U. Oceans: a store of
house of drugs-A review. J Pharm Res 2010;
3:1293-1296.

11.Bhatnagar I, Kim SK. Immense essence of
excellence:  Marine  microbial  bioactive
compounds. Mar Drugs 2010; 8: 2673-701.

12.Haefner B. Drugs from the deep: Marine
natural products as drug candidates. Drug
Discov Today 2003; 8: 536-44.

13.Kim SM. Antioxidant and anticancer
activities of enzymatic hydrolysates of solitary
tunicate (Styela clava). Food Sci Biotechnol
2011; 20: 1075-85.

14.Nagash SY, Nazeer RA. Antioxidant activity
of hydrolysates and peptide fractions of
Nemipterus japonicus and Exocoetus volitans
muscle. J Aquat Food Prod Technol 2010; 19:
180-92.

15.Holzinger A, Meindl U. Jasplakinolide, a

novel actin targeting peptide, inhibits cell
growth and  induces actin  filament
polymerization in the green alga Micrasterias.
Cell Motil Cytoskeleton 1997; 38: 365-72.

16.Kim SK, Wijesekara I. Development and
biological  activities of  marine-derived
bioactive peptides: A review. J Funct Foods
2010; 2: 1-9.

17.Burz C, Berindan-Neagoe |, Balacescu O, et
al. Apoptosis in cancer: Key molecular
signaling pathways and therapy targets. Acta
Oncol 2009; 48: 811-21.

18.Mohammed R, Peng, J, Kelly, M, et al.
Cyclic heptapeptides from the Jamaican
sponge Stylissa caribica. J Nat Prod 2006; 69:
1739-44.

19.Prasad P, Aalbersberg W, Feussner KD, et al.
Papuamides E and F cytotoxic depsipeptides
from the marine sponge Melophlus sp.
Tetrahedron 2011; 67: 8529-31.

20.Lee J, Currano JN, Carroll PJ, et al.
Didemnins, tamandarins and related natural
products. Nat Prod Rep 2012; 29: 404-24.

21.Shilabin AG, Hamann MT. In vitro and in
vivo evaluation of select kahalalide F analogs
with antitumor and antifungal activities.
Bioorg Med Chem 2011; 19: 6628-32.

22.Adrio J, Cuevas C, Manzanares I, et al. Total
synthesis and biological evaluation of
tamandarin B analogues. J Org Chem 2007;
72:5129-38.

23.Simmons T, Andrianasolo E, McPhail K, et
al. Marine natural products as anticancer
drugs. Mol Cancer Ther 2005; 4: 333-42.

24.Erba E, Bassano L, Di Liberti G, et al. Cell
cycle phase perturbations and apoptosis in
tumour cells induced by aplidine. Br J Cancer
2002; 86: 1510-17.

25.Broggini M, Marchini SV, Galliera E, et al.
Aplidine, a new anticancer agent of marine
origin, inhibits vascular endothelial growth
factor (VEGF) secretion and blocks VEGF-
VEGFR-1 (flt-1) autocrine loop in human
leukemia cells MOLT-4. Leukemia 2003; 17:
52-9.

26.Ghobrial IM, Witzig TE, Adjei AA.
Targeting apoptosis pathways in cancer
therapy. CA Cancer J Clin 2005; 55: 178-94.

27.Von SK, Vollmar AM. Targeting apoptosis

http://bpums.ac.ir


https://ismj.bpums.ac.ir/article-1-707-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2026-05-17 ]

9Yf/bwﬂwh@:¥&h)édwwj 6\.&.\.::.:

O, 5 O ks

pathways by natural compounds in cancer:
Marine compounds as lead structures and
chemical tools for cancer therapy. Cancer Lett
2013; 332: 295-303.

28.Andavan  GSB, Lemmens-Gruber R.
Cyclodepsipeptides from marine sponges:
Natural agents for drug research. Mar Drugs
2010; 8: 810-34.

29.Suenaga K, Mutou T, Shibata T, et al.
Isolation and stereostructure of aurilide, a
novel cyclodepsipeptide from the Japanese sea
hare Dolabella auricularia. Tetrahedron Lett
1996; 37: 6771-4.

30.Hamada Y, Shioiri T. Recent progress of the
synthetic studies of biologically active marine
cyclic peptides and depsipeptides. Chem Rev
2005; 105: 4441-82.

31.Geldof AA, Mastbergen SC, Henrar RE. et
al. Cytotoxicity and neurocytotoxicity of new
marine anticancer agents evaluated using in
vitro assays. Cancer Chemother Pharmacol
1999; 44: 312-8.

32.Gupta S, Kass GE, Szegezdi E, et al. The
mitochondrial death pathway: A promising
therapeutic target in diseases. J Cell Mol Med
2009; 13: 1004-33.

33.FreitasVM, Rangel M, Bisson L, et al. The
geodiamolide H, derived from Brazilian sponge
Geodia  corticostylifera,  regulates  actin
cytoskeleton, migration and invasion of breast
cancer cells cultured in three-dimensional
environment. J Cell Physiol 2008; 216: 583-94.

34.Zampella A, Sepe V, Luciano P, et al
Homophymine A, an anti-HIV cyclodepsipeptide
from the sponge Homophymia sp. J Org Chem
2008; 73: 5319-27.

35.Nakazawa H, Kitano K, Cioca D, et al.
Induction of polyploidization by jaspamide in
HL-60 cells. Acta Haematol 1999; 104: 65-71.

36.Kang MH, Reynolds CP. Bcl-2 inhibitors:
Targeting mitochondrial apoptotic pathways in
cancer therapy. Clin Cancer Res 2009; 15:
1126-32.

37.Wesson K, Hamann M, Keenamide A. A
bioactive cyclic peptide from the marine
mollusk Pleurobranchus forskalii. J Nat Prod
1996; 59: 629-31.

38.Wong W, Puthalakath H. Bcl-2 family
proteins: The sentinels of the mitochondrial
apoptosis pathway. IUBMB Life 2008; 60:
390-7.

39.Li WL, Yi YH, Wu HM, et al. Isolation and
structure of the cytotoxic cycloheptapeptide
Phakellistatin 13. J Nat Prod 2003; 66: 146-8.

40.Wang YK, He HL, Wang GF, et al. Oyster

(Crassostrea gigas) hydrolysates produced on a
plant scale have antitumor activity and
immunostimulating effects in BALB/c Mice.
Mar Drugs 2010; 8: 255-68.

41.Wrasidlo W, Mielgo A, Torres VA, etal. The
marine lipopeptide  somocystinamide A
triggers apoptosis via caspase 8. Proc Natl
Acad Sci 2008; 105: 2313-8.

42.Bergquist RM. The Porifera. In Anderson DT
editor. Invertebrate Zoology. 2nd ed. UK,
Oxford: Oxford University Press. 2001, pp.
10-27.

43.Van Soest RWM. Demosponge Distribution
Patterns. In Van Soest RWM, van Kempen
TMG, Braekman JC editors. Sponges in Time
and Space. The Netherlands: Balkema:
Rotterdam. 1994, pp. 213-23.

44 Blunt J, Copp B, Munro M, et al. Marine
natural products. Nat Prod Rep 2010; 27: 165—
237.

45 Kijjoa A, Sawangwong P. Drugs and
Cosmetics from the Sea. Mar Drug 2004;
2(2):73-82.

46.Rinehart KL, Gloer JB, Hughes RG, et al.
Didemnins: Antiviral and antitumor
depsipeptides from a caribbean tunicate.
Science 1981; 212: 933-5.

47.Ford PW, Gustafson KR, McKee TC, et al.
Papuamides A-D, HIV-inhibitory and
cytotoxic depsipeptides from the sponge
Theonella mirabilis and Theonella swinhoei
collected in Papua New Guinea. J Am Chem
Soc 1999; 121: 5899-909.

48.Napolitano A, Rodriquez M, Bruno I, et al.
Synthesis, structural aspects and cytotoxicity
of the natural cyclopeptides yunnanins A, C
and phakellistatins 1, 10. Tetrahedron 2003;
59: 10203-11.

49.Shrikant S, Raghvendar S, Shashank R.
Bioactive Peptides: A Review. Int J Bio Aut
2011; 15(4): 223-250. New York: Plenum
Press 1993, pp.197-308.

50.Vera MD, Joullié MM. Natural products as
probes of cell biology: 20 years of didemnin
research. Med Res Rev 2002; 22: 102—45.

51.Wagner EF, Nebreda AR. Signal integration by
JNK and p38 MAPK pathways in cancer
development. Nat Rev Cancer 2009; 9: 537—49.

52.Depenbrock H, Peter R, Faircloth GT, et al.
In vitro activity of aplidine, a new marine-
derived anti-cancer compound, on freshly
explanted clonogenic human tumour cells and
haematopoietic precursor cells. Br J Cancer
1998; 78: 739-44.

53.Kucuk O, Young ML, Habermann TM, et al.

http://bpums.ac.ir


https://ismj.bpums.ac.ir/article-1-707-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2026-05-17 ]

\Yva¥ )ﬁjj.@}.ﬂ.:f/‘ﬂ AJM/V.A-\P.EB Ju

o g g,,.k/ Y0

Phase Il trial of didemnin B in previously
treated non-Hodgkin’s lymphoma: An Eastern
Cooperative Oncology Group (ECOG) study.
Am J Clin Oncol 2000; 23: 273-7.

54.Schmitz F, Bowden B, Toth S. Antitumor
and cytotoxic compounds from marine
organisms. Mar Biotechnol 1993; 1: 197-308.

55.Shin DM, Holoye PY, Murphy WK, et al.
Phase I/11 clinical trial of didemnin B in non-
small-cell lung cancer: Neuromuscular toxicity
is dose-limiting. Cancer Chemother Pharmacol
1991; 29: 145-9.

56.Amador ML, Jimeno J, Paz-Ares L, et al.
Progress in the development and acquisition of
anticancer agents from marine sources. Ann
Oncol 2003; 14:1607-1615.

57.Bacus SS, Gudkov AV, Lowe M, et al. Taxol-
induced apoptosis depends on MAP kinase
pathways (ERK and p38) and is independent of
p53.0ncogene 2001; 20: 147-155.

58.Faivre S, Chieze S, Delbaldo C, et al. Phase |
and pharmacokinetic study of aplidine, a new
marine cyclodepsipeptide in patients with
advanced malignancies. J Clin Oncol 2005; 23:
7871-7880.

59.Nogle LM, Gerwick WH. Somocystinamide
A, a novel cytotoxic disulfide dimer from a
Fijian marine  cyanobacterial mixed
assemblage. Org Lett 2002; 4: 1095-1098.

60.Moneo V, Serelde BG, Leal JF, et al. Levels
of p27(kipl) determine Aplidin sensitivity.
Mol Cancer Ther 2007; 6:1310-6.

61.Braekman JC, Daloze D, Moussiaux B, et al.
Jaspamide from the marine sponge Jaspis
johnstoni. J Nat Prod 1987; 50: 994-5.

62.Bhatnagar I, Kim SK. Marine antitumor
drugs: Status, shortfalls and strategies. Mar
Drugs 2010; 8: 2702-20.

63.0livera BM. w-Conotoxin MVIIA: From
Marine Snail Venom to Analgesic Drug. In
Fusetani, N editor. Drugs from the Sea.
Switzerland :Karger, Basel, 2000; pp 74-85.

64.Shen GS, Layer RT, McCabe RT.
Conopeptides: From deadly venoms to novel
therapeutics. Drug Discov Today 2000; 5: 98—
106.

65.Pettit GR, Srirangam JK, Barkoczy J, et al.
Antineoplastic agents 337. Synthesis of
dolastatin 10  structural  modifications.
Anticancer Drug Des 1995; 10: 529-44.

66.Pettit GR, Flahive EJ, Boyd MR, et al.
Antineoplastic agents 360. Synthesis and
cancer cell growth inhibitory studies of
dolastatin 15  structural  modifications.
Anticancer Drug Des 1998; 13: 47-66.

67.Rotolo JA, Zhang J, Donepudi M, et al.
Caspase-dependent and -independent
activation of acid sphingomyelinase signaling.
J Biol Chem 2005; 280:26425-34.

68.Li B, Gao MH, Zhang XC, et al. Molecular
immune mechanism of C-phycocyanin from
Spirulina platensis induces apoptosis in HelLa
cells in vitro. Biotechnol Appl Biochem 2006;
43: 155-64.

69.Dhanasekaran DN, Reddy EP. JNK signaling
in apoptosis. Oncogene 2008; 27: 6245-51.

70.Urdiales J, Morata P, de Castro IN, et al.
Antiproliferative effect of dehydrodidemnin B
(DDB), a depsipeptide isolated from
Mediterranean tunicates. Cancer Lett 1996;
102: 31-7.

71.Garcia-Fernandez LF, Losada A, Alcaide V,
et al. Aplidin induces the mitochondrial
apoptotic pathway via oxidative stress-
mediated JNK and p38 activation and protein
kinase C delta. Oncogene 2002; 21: 7533-44.

72.Garcia-Rocha M, Bonay P, Avila J. The
antitumoral compound Kahalalide F acts on
cell lysosomes. Cancer Lett 1996; 99, 43-50.

73.Johnson KL, Lawen A. Rapamycin inhibits
didemnin B-induced apoptosis in human HL-
60 cells: Evidence for the possible
involvement of FK506-binding protein 25.
Immunol Cell Biol 1999; 77, 242-8.

74.Pan PS, Vasko RC, Lapera SA, et al. A
comprehensive study of Sansalvamide A
derivatives: The structure-activity relationships
of 78 derivatives in two pancreatic cancer cell
lines. Bioorg Med Chem 2009; 17: 5806-25.

75.Pardo B, Paz-Ares L, Tabernero J, et al.
Phase | clinical and pharmacokinetic study of
kahalalide F administered weekly as a 1-hour
infusion to patients with advanced solid
tumors. Clin Cancer Res 2008; 14: 1116-23.

76.Martin-Algarra S, Espinosa E, Rubi6 J, et al.
Phase Il study of weekly Kahalalide F in
patients with advanced malignant melanoma.
Eur J Cancer 2009; 45:732-5.

77.Erdmann K, Cheung BW, Schréder H. The
possible roles of food-derived bioactive
peptides in reducing the risk of cardiovascular
disease. J Nutr Biochem 2008; 19: 643-54.

78.Vioque J, Clemente A, Pedroche J, et al.
Obtencion y aplicacion de hidrolizados
protéicos. Grasas Aceites 2001; 52: 132-6.

79.Neklyudov AD, Ivankin AN, Berdutina AV.
Properties and uses of protein hydrolysates
(Review). Appl Biochem Microbiol 2000; 36:
452-9.

80.Walker JM, Sweeney PJ. Production of

http://bpums.ac.ir


http://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang%20J%5BAuthor%5D&cauthor=true&cauthor_uid=15849201
http://www.ncbi.nlm.nih.gov/pubmed/?term=Donepudi%20M%5BAuthor%5D&cauthor=true&cauthor_uid=15849201
https://ismj.bpums.ac.ir/article-1-707-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2026-05-17 ]

9\'9/&&,»-&2‘}@\%\{&\1)};)\:5%5 6\.&.\.::.:

O, 5 O ks

Protein Hydrolysates Using Enzymes. In
Walker JM editor. The Protein Protocols
Handbook. 2nd ed. UK: Humana Press, 2002.

81.Korhonen H, Pihlanto A. Bioactive peptides:
Production and functionality. Int Dairy J 2006;
16: 945-60.

82.Aleman A, Gimenez B, Montero P, et al.
Antioxidant activity of several marine skin
gelatins. LWT Food Sci Technol 2011; 44:
407-13.

83.Watters DJ, Beamish HJ, Marshall KA, et al.
Accumulation of HL-60 leukemia cells in
G2/M and inhibition of cytokinesis caused by
two marine compounds, bistratene A and
cycloxazoline. Cancer Chemother Pharmacol
1994; 33: 399-409.

84.Mendis E, Rajapakse N, Kim SK.
Antioxidant properties of a radical-scavenging
peptide purified from enzymatically prepared
fish skin gelatin hydrolysate. J Agric Food
Chem 2005; 53: 581-7.

85.Carroll AR, Feng Y, Bowden BF, et al.
Studies of  Awustralian  Ascidians. 5.
Virenamides A-C, New Cytotoxic Linear
Peptides from the Colonial Didemnid Ascidian
Diplosoma virens. J Org Chem 1996; 61:
4059-61.

86.Hadfield JA, Ducki S, Hirst N, et al. Tubulin
and microtubules as targets for anticancer
drugs. Prog Cell Cycle Res 2002; 5:309-25.

87.Aleman A, Gimenez B, Perez-Santin E, et al.
Contribution of Leu and Hyp residues to
antioxidant and ACE-inhibitory activities of
peptide sequences isolated from squid gelatin
hydrolysate. Food Chem 2011; 125: 334-41.

88.Islam M, Iskander MN. Microtubulin binding
sites as target for developing anticancer agents.
Mini Rev Med Chem 2004; 4: 1077-104.

89.Pettit GR, Kamano Y, Fujii Y, et al. Marine
animal biosynthetic constituents for cancer
chemotherapy. J Nat Prod 1981; 44: 482-5.

90.Luesch H, Moore RE, Paul VJ, et al
Isolation of Dolastatin 10 from the Marine
Cyanobacterium Symploca Species VP642 and
Total  Stereochemistry and  Biological
Evaluation of Its Analogue Symplostatin 1. J
Nat Prod 2001; 64: 907-10.

91.Bai R, Petit GR, Hamel E. Dolastatin 10, a
powerful cytostatic peptide derived from a
marine animal. Inhibition of tubulin
polymerization mediated through the Vinca
alkaloid binding domain. Biochem Pharmacol
1990; 39: 1941-9.

92.Bai RL, Pettit GR, Hamel E. Binding of
dolastatin 10 to tubulin at a distinct site for

peptide  antimitotic  agents near the
exchangeable nucleotide and Vinca alkaloid
sites. J Biol Chem 1990; 265: 17141-9.

93.Edler MC, Fernandez AM, Lassota P, et al.
Inhibition of tubulin  polymerization by
vitilevuamide, a bicyclic marine peptide, at a
site distinct from colchicine, the Vinca
alkaloids, and dolastatin 10. Biochem
Pharmacol 2002; 63: 707-15.

94.Cruz-Monserrate Z, Vervoort HC, Bai R, et
al. Diazonamide A and a synthetic structural
analog: Disruptive effects on mitosis and
cellular microtubules and analysis of their
interactions with tubulin. Mol Pharmacol
2003; 63: 1273-80.

95.Lachia M, Moody CJ. The synthetic
challenge of diazonamide A, a macrocyclic
indole bis-oxazole marine natural product. Nat
Prod Rep 2008; 25: 227-53.

96.Schmidt EW, Raventos-Suarez C, Bifano M,
et al. Scleritodermin A, a cytotoxic cyclic
peptide from the lithistid sponge Scleritoderma
nodosum. J Nat Prod 2004; 67: 475-8.

97.Centenaro  GS, Centenaro MS, Prentice-
Hernandez C. Antioxidant activity of protein
hydrolysates of fish and chicken bones. Adv J
Food Sci Technol 2011; 3: 280-8.

98.Dey SS, Dora KC. Antioxidative activity of
protein hydrolysate produced by alcalase
hydrolysis from shrimp waste (Penaeus
monodon and Penaeus indicus). J Food Sci
Technol 2014; 51:449-57.

99.0vissipour M, Abedia A, Motamedzadegan
A, et al. The effect of enzymatic hydrolysis
time and temperature on the properties of
protein hydrolysates from Persian sturgeon
(Acipenser persicus) viscera. Food Chem
2009; 115: 238-42.

100.Bougatef A, Nedjar-Arroume N, Manni L,
et al. Purification and identification of novel
antioxidant  peptides  from  enzymatic
hydrolysates of sardinelle (Sardinella aurita)
by-products proteins. Food Chem 2010; 118:
559-65.

101.Anderson HJ, Coleman JE, Andersen RJ, et al.
Cytotoxic peptides hemiasterlin, hemiasterlin A
and hemiasterlin B induce mitotic arrest and
abnormal spindle formation. Cancer Chemother
Pharmacol 1996; 39: 223-6.

102.Gamble WR, Durso NA, Fuller RW, et al.
Cytotoxic and tubulin-interactive hemiasterlins
from Auletta sp. and Siphonochalina spp.
sponges. Bioorg Med Chem 1999; 7: 1611-5.

103.Loganzo F, Discafani CM, Annable T, et al.
HTI-286, a synthetic analogue of the tripeptide

http://bpums.ac.ir


https://ismj.bpums.ac.ir/article-1-707-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2026-05-17 ]

\Yva¥ )ﬁjj.@}.ﬂ.:f/‘ﬂ AJM/V.A-\P.EB Ju

hemiasterlin, is a potent antimicrotubule agent
that circumvents P-glycoprotein-mediated
resistance in vitro and in vivo. Cancer Res
2003; 63: 1838-45.

104.Yamashita A, Norton EB, Kaplan JA, et al.
Synthesis and activity of novel analogs of
hemiasterlin  as inhibitors of tubulin
polymerization: Modification of the A
segment. Bioorg Med Chem Lett 2004; 14:
5317-22.

105.Simmons TL, Nogle LM, Media J, et al.
Desmethoxymajusculamide C, a
cyanobacterial  depsipeptide  with  potent
cytotoxicity in both cyclic and ring-opened
forms. J Nat Prod 2009; 72: 1011-6.

106.Folkman J. The role of angiogenesis in tumor
growth. Semin Cancer Biol 1992; 3, 65-71.

107.Folkman J. Angiogenesis and angiogenesis
inhibition: An overview. Birkhduser Basel
1997; 79: 1-8.

108.Ferrara N. VEGF: An update on biological
and therapeutic aspects. Curr Opin Biotechnol
2000; 11: 617-24.

109.Ferrara N, Gerber HP, LeCouter J. The
biology of VEGF and its receptors. Nat Med
2003; 9: 669-76.

110.NakamuraS, Chikaraishi Y, Tsuruma K, et
al. Ruboxistaurin, a PKCbeta inhibitor, inhibits
retinal neovascularization via suppression of
phosphorylation of ERK1/2 and Akt. Exp Eye
Res 2010; 90: 137-45.

111.Ushio-Fukai M. Redox signaling in
angiogenesis: Role of NADPH oxidase.
Cardiovasc Res 2006; 71: 226-35.

112.Lee A, Langer R. Shark cartilage contains
inhibitors of tumor angiogenesis. Science
1983; 221: 1185-7.

113.Dupont E, Brazeau P, Juneau C. Extracts of
shark cartilage having an anti-angiogenic
activity and an effect on tumor regression:
Process of making thereof. U.S. Patents
5,985,839, 8 April 1997.

114.Lee SY, Chung SM. Neovastat (AE-941)
inhibits the airway inflammation via VEGF
and HIF-2 alpha suppression. Vasc Pharmacol
2007; 47: 313-8.

115.Zheng L, Ling P, Wang Z, et al. A novel
polypeptide from shark cartilage with potent
anti-angiogenic activity. Cancer Biol Ther
2007; 6: 775-80.

116.Morgan JB, Mahdi F, Liu Y, et al. The marine
sponge metabolite mycothiazole: A novel
prototype mitochondrial complex | inhibitor.
Bioorg Med Chem 2010; 18: 5988-94.

117.McDonald LA, Ireland CM. Patellamide E: A

new cyclic peptide from the ascidian Lissoclinum
patella. J Nat Prod 1992; 55: 376-9.

118.Fu X, Su J, Zeng L. Prepatellamide A, a
new cyclic peptide from the ascidian
Lissoclinum patella. Sci China Ser B Chem
2000; 43: 643-8.

119.Taylor SW, Craig AG, Fischer WH et al.
Styelin D, an extensively  modified
antimicrobial peptide  from ascidian
hemocytes. J Biol Chem 2000; 275: 38417-26.

120.Swersey JC, Ireland CM, Cornell LM, et al.
Eusynstyelamide, a highly modified dimer
peptide from the ascidian Eusynstyela
misakiensis. J Nat Prod 1994; 57: 842-5.

121.Degnan BM, Hawkins CJ, Lavin MF, et al.
New cyclic peptides with cytotoxic activity
from the ascidian Lissoclinum patella. J Med
Chem 1989; 32: 1349-54.

122.Hawkins CJ, Lavin MF, Marshall KA, et al.
Structure-activity  relationships  of  the
lissoclinamides: Cytotoxic cyclic peptides
from the ascidian Lissoclinum patella. J Med
Chem 1990; 33: 1634-8.

123.Donia MS, Wang B, Dunbar DC, et al.
Mollamides B and C, Cyclic hexapeptides
from the indonesian tunicate Didemnum molle.
J Nat Prod 2008; 71: 941-5.

124.Carroll AR, Bowden BF, Coll JC, et al.
Studies of Australian  Ascidians. V.
Mollamide, a Cytotoxic Cyclic Heptapeptide
from the Compound Ascidian Diplosoma
virens. Aust J Chem 1994; 47: 61-9.

125.Maki A, Diwakaran H, Redman B, et al.
The bcl-2 and p53 oncoproteins can be
modulated by bryostatin 1 and dolastatins in
human  diffuse large cell lymphoma.
Anticancer Drugs 1995; 6: 392—7.

126.Taraboletti G, Poli M, Dossi R, et al.
Antiangiogenic activity of aplidine, a new
agent of marine origin. Br J Cancer 2004; 90:
2418-24.

127.Cioca DP, Kitano K. Induction of apoptosis
and CD10/neutral endopeptidase expression by
jaspamide in HL-60 line cells. Cell Mol Life
Sci 2002; 59: 1377-87.

128.Rinehart KL, Gloer JB, Cook JC, et al.
Structures of the didemnins, antiviral and
cytotoxic depsipeptides from a Caribbean
tunicate. J Am Chem Soc 1981; 103: 1857-9.

129.Hwang Y, Rowley D, Rhodes D, et al.
Mechanism of inhibition of a poxvirus
topoisomerase by the marine natural product
sansalvamide A. Mol Pharmacol 1999; 55:
1049-53.

130.Hambley TW, Hawkins CJ, Lavin MF, et al.

http://bpums.ac.ir


https://ismj.bpums.ac.ir/article-1-707-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2026-05-17 ]

9\'/\/&&]»-&2‘}:‘&'\2@\{&\1)};)\:5%5 6\.&.\.::.:

O, 5 O ks

Cycloxazoline: A cytotoxic cyclic hexapeptide
from the ascidian lissoclinum bistratum.
Tetrahedron 1992; 48: 341-8.

131.Sonnenschein RN, Farias JJ, Tenney K, et
al. A further study of the cytotoxic constituents
of a milnamide-producing sponge. Org Lett
2004; 6, 779-82.

132.Coleman JE, van Soest R, Andersen RJ.
New geodiamolides from the sponge
Cymbastela sp. collected in Papua New
Guinea. J Nat Prod 1999; 62: 1137-41.

133.Fusetani N, Sugawara T, Matsunaga S, et al.
Orbiculamide A: A novel cytotoxic cyclic
peptide from a marine sponge Theonella sp. J
Am Chem Soc 1991; 113: 7811-2.

134.Araki T, Matsunaga S, Nakao Y, et al.
Koshikamide B, a cytotoxic peptide lactone
from a marine sponge Theonella sp. J Org
Chem 2008; 73, 7889-94.

135.Davis RA, Mangalindan GC, Bojo ZP, et al.
Microcionamides A and B, Bioactive Peptides
from the Philippine Sponge Clathria
(Thalysias) abietina. J Org Chem 2004; 69:
4170-6.

136.Dalsgaard PW, Larsen TO, Christophersen
C. Bioactive cyclic peptides from the
psychrotolerant fungus Penicillium algidum. J
Antibiot (Tokyo). 2005 Feb; 58(2):141-4.

137.Yu Z, Lang G, Kajahn I, et al. Scopularides
A and B, cyclodepsipeptides from a marine
sponge-derived fungus, Scopulariopsis
brevicaulis. J Nat Prod 2008; 71:1052—4.

138.Linington RG, Edwards DJ, Shuman CF et
al. Symplocamide A, a potent cytotoxin and
chymotrypsin inhibitor from the marine
Cyanobacterium Symploca sp. J Nat Prod
2007; 71: 22-7.

139.Stolze SC, Meltzer M, Ehrmann M, et al.
Solid phase total synthesis of the 3-amino-6-
hydroxy-2-piperidone (Ahp) cyclodepsipeptide
and protease inhibitor Symplocamide A. Chem
Commun 2010; 46: 8857-9.

140.Gutierrez M, Suyama TL, Engene N, et al.
Apratoxin D, a  potent  cytotoxic
cyclodepsipeptide from papua new guinea
collections of the marine cyanobacteria
Lyngbya majuscula and Lyngbya sordida. J
Nat Prod 2008; 71: 1099-103.

141.Liu L, Rein KS. New peptides isolated from
Lyngbya species: A review. Mar Drugs 2010;
8:1817-37.

142.Andrianasolo EH, Goeger D, Gerwick WH.
Mitsoamide: A cytotoxic linear lipopeptide
from the Madagascar marine cyanobacterium
Geitlerinema sp. Pure Appl Chem 2007; 79:
593-602.

http://bpums.ac.ir


http://www.ncbi.nlm.nih.gov/pubmed/?term=Dalsgaard%20PW%5BAuthor%5D&cauthor=true&cauthor_uid=15835725
http://www.ncbi.nlm.nih.gov/pubmed/?term=Larsen%20TO%5BAuthor%5D&cauthor=true&cauthor_uid=15835725
http://www.ncbi.nlm.nih.gov/pubmed/?term=Christophersen%20C%5BAuthor%5D&cauthor=true&cauthor_uid=15835725
http://www.ncbi.nlm.nih.gov/pubmed/?term=Christophersen%20C%5BAuthor%5D&cauthor=true&cauthor_uid=15835725
http://www.ncbi.nlm.nih.gov/pubmed/15835725
http://www.ncbi.nlm.nih.gov/pubmed/15835725
https://ismj.bpums.ac.ir/article-1-707-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2026-05-17 ]

ISMJ 2015; 18(3): 607-629

Review Article

Marine bioactive peptides with anti-cancer
potential

M. Nazarian', SJ. Hosseini"*, I. Nabipour”’, GH. Mohebbi’"

! Department of cellular and molecular sciences, faculty of basic sciences, the Persian Gulf University, Bushehr, Iran

? Department of Biotechnology, The Persian Gulf Research and Studies Center, The Persian Gulf University,
,Bushehr, Iran

3 Department of toxinology, The Persian Gulf Marine Biotechnology Research Center, the Persian Gulf Biomedical
Research Institute, Bushehr University of Medical Sciences, Bushehr, Iran

(Received 9 Feb, 2015 Accepted 30 Apr, 2015)

Abstract

In the developing world, the cancer as a prevalent cause of mortality is a new emerging challenges in
medical and pharmaceutical sciences. Marine environs are regarded as a rich source of natural products
with broad of therapeutic uses. Numerous bioactive peptides and depsi-peptides have been extracted from
various marine organisms such as tunicates, sponges, molluscs and other marine organisms, with anti-
cancer potential. They can produce the complex compounds which are more effective than presented anti-
cancer drugs. Some of these marine peptides are under different clinical trials phases; they are secondary
metabolites that produced by these organisms. According to different studies, their anti-cancer potential is
related to some properties like antioxidant, anti- proliferative and anti-mutations effects. These peptides
can stimulate cell death by various mechanisms, such as apoptosis, affecting the balance tubulin-
microtubules (antimicrotubules), inhibition of angiogenesis, antiproliferative and cytotoxicity effects.
Further studies on the reaction states of these compounds on cell cycle or apoptosis in cancer cells, are
essential. The future of remedies, belong to the sea; and the sea, will have the major percentage in drug
discovery, particularly in anti-cancer drugs.
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