[ Downloaded from ismj.bpums.ac.ir on 2026-06-24 ]

[ DOI: 10.7508/ismj.1394.06.017 |

e Th alabys

&J"'Ju c:l> ‘}&ﬂ_h‘;mi) em‘g}é

—— A Floss blag Slds 5 (Ko e ke oKl
II

= y 2 (YAY skl 5 o) VYVE = AYAP aomis F o)ladd paitona L

RESEARCH|
RTD,

ISMJ 2016; 18(6): 1270-1286

v pld! (3910 Glen LTS ylg )9l y
49l sl golic

*

\ . \ R \ .
6"\":‘)‘ ‘J?“""' )8 bovrpnt SR Cﬁ‘g d’“d’l"‘""“w

J‘x‘ 4*&}3 414.«‘3_’.\‘;.5}! c_,.\& a@‘b swju@li ﬁ}; Sy r}‘& 604&&&}2 ‘JJU@J&&E): ‘5)}\15 S ) olﬁ._.bdjsf‘

QY iddlas b dy -4F/8/7 (dllas 8L 55)

e S

4l O i oy 1 S w85 (3l (dgene ssbay 45 At ol OLINL sl DUl Olsie o Losas LI
55 2 OWlae bl s Lo fe I 4l lacd gl 51 B ate SO O S 37 b dBbe SIS Op0n s
3 dder SlS 5 slaas o S oS0 el ok aislid LOT 1 48 Avee 1 G STl a3 g 3gdoue LOT 456 ke
€Ll Wolg) e p odd Mo sy dlad SLS 5 sliie 5550 )3 o e 2l dl 5o cnl rogdle diledd i Laly) g aLS
G5 oS fyuws LOT ated (il g bds Sl GOSN Sls g ol 5l el s 4 DS 5 i g pre A 0
Lol cla il ool oS (o peal I SIS puSin (o pnl s g D RIS DS 5 ien € 5LS iy 5 5
boRs oS5 les 5 o g lappmelnsls atslify (bteal g sl poensGLT (O35 ,5 90 Laindeol P35S (lauals o) 558
Caapt 5 el 0dd plml bys Ges glawaS ol (555 (g5 b Slallas ilodel Caws b it S5 ols

23 ol LOT (555 2 st Sllllas w56 S plis & g s 5 & Wb o

4 sl gl gl (sl 2 b (3l g 4 Dlad s S BTSN

S Sy pske ol il S5 e psde odSKiash (sl glys 555t a3 SRS S ety
Email: samiraarshadi@ymail.com


http://dx.doi.org/10.7508/ismj.1394.06.017
http://ismj.bpums.ac.ir/article-1-761-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-06-24 ]

[ DOI: 10.7508/ismj.1394.06.017 |

VIV /4 56 slacad plie sl sl

b‘)&“"};;’“

reeedS 0 SYY o Wbl e s i el
Jar s ook A iy Sl S A5 Il s Dby S
A3 S5 b S ST edS Wls e b0l s
Sl O3l S SISl bz Sl sl s
JS Codd Ol 4 Aoy 0 B4 5 ol edaey
() ail S35

5l slos Gl 4 e a5 O Gl ol
WOl el plin Ol (Rl sl OF CSlase
2> M) (s 2ol 4 i L5 o o LS a2
) PH 2als (s ol w05 ol Kal
5 LG s (s sld Cel (la w3l us
(1) 355 0 ol slil zals

JB ot Domer (S S sl Olse a2 Ol sl
3 Baee 5 as MB e 4 D
odd o gk s Slgy 5 Sge e Sl
Loolbd ayps 5 Sl (o) s elosnl )
) Sl o3 B 5 5w e WOl

Sasl 1S5 S S glaesS) Ol
Slapp A5 e S dms S5 alie g b

(F oY) ol anils glos g b (65 508 (5 53

llsssl 2 sruad
OAPA 330 dadlgs sl s ol astlis 8 Yooes
g o s s34 S (0) Ll eile L $8
Sal L& « (Phylactolaemata) bl S5l s
A b Sl e s o
Lis o481 &S ol (Stenolaemata) Gl yeul caces
Olea & ool okl BLof 5l el K
S axes  (Cylostomatida)  lalasle s S
ol S Gl SIS e los ST sl sl
Lo sldys (g slae Llg e Ol sl

Uled gas 5 awd AL asls Slos

PR PP

il O e o 31 Sl Lla S (a0l
Cose 4 Sl b Slagge cpl e S
Lol S8 sy Gl Gble s g5 Olyl 2
5 “moss animals” 1, s> ol sl ol ()
AAPEP

Ll Jle 00 Al ol S sl sla S
330 (5 s e s OISl gedas b oyl
S S iS5l ol Al Jle Ve
CLolssply ol any () Wil S L E
caw > (encrusting brayozoans) (sl
ol Il 53 20 Jes V=0 330> IS b 4l sen
53 ek Y10 bies (Sl (g350e glan S
Gl S o S S e Al o b 4 e
Lo . (rticulated species) ao.
oo 53 ke Yoo Wb s . (Cellaria)
Lol ol s Blesl Sls gz se ! (V) de
(V) digd o a8 S olzdl OLLS o= b 5 i
s e 0L 1 Oliml p G wl el (V) K2

Ol Gl 501 QO s

VimVer el Gles blee ons Kol e w
ol 2 ool g S e S el e s e S ke
g @ilar (oe 4 s b s Olge

http://bpums.ac.ir


http://dx.doi.org/10.7508/ismj.1394.06.017
http://ismj.bpums.ac.ir/article-1-761-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-06-24 ]

[ DOI: 10.7508/ismj.1394.06.017 |

VWA il 5 pagy /5 o et/ padonn L

o b/ A YVY

() den (¥ JS5)

m
sf2

=
2=
x|z

i
i 1 ¢ a
DO\ 2 OH a
b d oo 3 4 a
07 ~F v 4 c d
OH 5 d
¢ 6 e d
¢~ 7 d d
8 e
o 9 ¢ e
d . 10 ¢ H
= " d H
o 2 e a
e 13 e H
14 OH
15 ¢ b
16 c H
7 H
18 H
19 c L]
20 H

‘Current Opinian in Biotechrobgy

S odal Cannzts bl sl ok 5 Jlad a3 056 slacd plin (7 (2

OV Wolsss!
AP RICOMAR DRPRENEER PR SR PIPP R
(10) ladslilel «(VF) Lapslaliali (V) Loy, S
5 OV lpasbJ5ls (08) el ol

F JS8) sl e (WAl 3

| el lals Loy S
{

0 7 Br ) G
H h— ‘ )

Lt L ER A,

. } o
— 0.

o 1

. b

PRI A el S5

Sale  gals ¢l (Gymnolaemata)
ol axls oy 30l 5 (Clenostoma) L s s
Gdas « xza (Cheilostomatida) 1ot s sk
T3os a il o IS8 e D5l el ol
Glul €8 AN wls opl Sl asiis

B) S o o0l 3 1y Gihas £55 o

Lolg)plp dbé cmss bS5

S s S ol bl 5l bogssl e @) Sl
53 S 54 (8)1AVA Jl s ol 5l as JSIT s
A VAAY Jle 53 58 oS5 10 5 (V) VAT JL
L als

5 e Lol a8 esls Ol ) Sl
L 5 Je cay w sl sbadabe 31 e

L0555l 51 ool sty Jlnd s 4 56 sl plie slses S 51 = (F IS

Ao DA N VIO Lasme 53 45 s S 2 s
Jws (Trichinella spiralis ) _.Jl ol Stse 5

(V) s

C}BQA&L&@J};\:\;

st 3 oS5 4w (Pentapora fascialis)
(f K9 C 5B A sk gl « bax

http://bpums.ac.ir


http://dx.doi.org/10.7508/ismj.1394.06.017
http://ismj.bpums.ac.ir/article-1-761-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-06-24 ]

[ DOI: 10.7508/ismj.1394.06.017 |

\\'V“/A.ly'u' duq}euﬁ Sub‘}j}ﬂﬁ b‘)&«h}fs&
oR'
) f\ //_"\ woH 1 1
- B
5
(+/-)-debromoflustramine B Flustramine E

LA E sl 5 C al gl o3 aikon 2 Il (slady JSIT (0 IS
b gbys s (Flustramine foliacea) «ld s el s i 5l 0

51 Hinckdenting) - uwiSis cdabe S s
LY S5 |l i S £
slsl= I (denticulata Hincksinoflustra)

(& JS8) ol s i (Flustridage) e o 5

o

NH
H Br
ey
EN

$5 3l ead ¢l s (hinckdentine) zeiSis S5 ¢ IS
(Hincksinoflustra denticulata) by ;ss | i slé s Kn

Br

Br

A S | b S gm0 i i pae S
- ols s «Securiflustra  securifrons)
(Y USKE) ol 03505 W5 1, (VY 5\ A-G

(o]
\y, HN
R HNH \
cl N
Rze el AT
B A slay, S AB sl S

R2 0

ad
=N N >eN -~ AN
Fn@jé;;’ ﬂ BF/UW\‘?‘H o) Br/CEN.C;:'
h h\ HNT“\% ¥

1 R'=H, R’=H
2 R'=80y, RE=H
3 R'=80y, R* =50y

el by 1 e O3l 3o 5l € 5 BA (sl (F IS
(Pentapora fascialis)

oy b 031 51 oo J gkt (lacy SIS
Ao s Jayl lads JIT 51 gslaws ol sladle s
(Flustridea) oa zds ool gbaOlsspl . Sl
bos sy JSIT Obe cpl 53 el s s
ol sls VB el gl 5 C sl sl s s amss
sl o3 @l (Flustramine foliacea) 4.,
ol St A 3.0 S8 B S sl Jled
o ot S 30 il sy e b JIT
(& Lh @S sy sl (Ve Wi
Lsesism sy fs s s SewdS
(e Ll s o g gads 5 S galle (I3l )
reodsl eSSkl 5 ol S S skl

(Y' 9 \Y) Sl Y Woery) C)L}‘ “

HN N HN NH
R1=Br,R2=H
R1=H R2=H \‘( \\{o Y
R1=Br,R2=Br 0 [¢]
C-E (ol S F ol S Gyl S

Securiflustra SeCUTIfrons) s i s 5o | ki 5K 65 5l b 2l Sed ArG slagnal, S e 5B 5 A (lap, S S 5 (v IS5

Sles V%J'ﬂ S Senls s s 1 5 esnls s
Sl 03 5 Llad o J2S 1 DNA Cnss & ol
3 A ey dex 31 S35 slaanl sl

L 15 03156 SO g ol
ASS Dl ol @ (&5 sl Jf
V-2l 5l a5 S (Watersipora cucllata)

)L@-ﬁ LS}E C,.:\p\:- oS .\J\aJ\.lef C\jx:.w\ O.:LAQLLS)M

http://bpums.ac.ir


http://www.sciencedirect.com/science/article/pii/S0040402002010505#fx1
http://www.sciencedirect.com/science/article/pii/S0040402002010505#fx1
http://dx.doi.org/10.7508/ismj.1394.06.017
http://ismj.bpums.ac.ir/article-1-761-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-06-24 ]

[ DOI: 10.7508/ismj.1394.06.017 |

VWA il 5 pagy /5 o et/ padonn L

s bl VYVY

OO el Csddo

() I8 S sba Jpep b e ol
Ca7HegNO;S  (A-Y J&.i) 5 Ca4HgsNO;S

S 55 15 g 515 4055 51 eds ) 5nd Ca7HgoNO7S (A~ IS5) 5 C34HEsNO7S (A1 ) S50 (slad po 3 b it 6l g V=l oo LS 5 53 (A ST
(Watersipora cucllata)

S Y-y glan ST
plsV-l bl ols s Wolsly
—dsal 1 S S 658 > I (B-lactam)
oo opl 5 ledd sl Ladg JISIT U g3l
oL 1, Chatelline) C s B A (lapbilr 015
ol Wl Olssply 5l S (O USE) s,
sbos 5l sdsl cowsas (Chartella papyracea)

(T0) Whod ol el Jlot

R, R' = Br (chartelline A)
R = Br, R' = H (chartelline B)
R, R' = H (chartelline C)

gl C 5B A (slapdibr Jissles-disiil slady JISIT (O I8
Jls b ,s 5 Chartella papyracea ois; sl 5l el

6[.&4.5.1;— 6b\b Mh:..a J.:j)ﬂ.{ﬂ 92 QT B e}y\ff
Sl bl & S cnl Sl 5 pls VL
() £2) (Chartellamide A, B) B 5 A

(Y?) Llels C‘fﬁ;«u(

by 7 s gl
Olosmlp olas 5o g sbaodpbke oLl
L.g (Amathia tortuosa) L.y, WLl
o all S5 4w gl o ~w NMR
¥ LS ) A teles, S 515 Glagsb Jssls
sbadpbe 5l aur S5 S5 (4SS
Gl VUl g Ll S5 Ad w5
5 S sletle w5 plels Mass s NMR
Je 5 f s ) (Kororamide B) B ol S
Sbools s ol el (4 S8) S8 S eb (4
hONS ladde 555 » asbrtir sla b3l

(TE) L350 5miS b Oyl 3l ol e

Kororamides A-Y Convolutamine I-Y Convolutamine J-)
Kororamides B -¥

SO Coi A Ll S 515000555 shad pbe @ K2
Uls550 2 oslas 53 (F) (Kororamide B) B s, 5
Amathia tortuosa

http://bpums.ac.ir


http://dx.doi.org/10.7508/ismj.1394.06.017
http://ismj.bpums.ac.ir/article-1-761-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-06-24 ]

[ DOI: 10.7508/ismj.1394.06.017 |

VYVO / 4 556 slacd pbis 1l g5 ml

bb&«h}ﬁu

() (Laurencia okamuri) ¢,slSsl Lo,

AFY) Lol s

o'

203 Uizl )5l edd gl sl w5ust Js mul S 5 ol (VY IS
(Biflustra grandicella) St .l 31 e sliy

Vs i 2 2sms gbcdsle S
(Bugula)

(Flustrina) Uy e s acal, o5 o5 el &G
S oy b SLS 5 ol S Sl
s ) b LSS 4 by b e
M5 Gly o @ i ol el dls Bl
Glaze &S Gl ol s VS5 b oV pams
ol W) Bugulidag) eudsSy ol o
.ol (Buguloidea

S (Bugula neritina) e ; Y585 0lsss)

e R L U S T E P PH S
@ by oladils g oolial Ao glaslial gl

.(\')&qulebjsgf.le-b‘)ﬁ-

A O P SV IO S P WA ) i

=l

R =H (chartellamide A)
R = Br (chartellamide B)

gl (Chartellamide A, B) B 5 A (slaiadb b slads ST 0N 2
Jli sbs 31 (Chartella papyracea) aul b Sl Olss ), 5l el

Biflustra jus ;3 5450 slacd ple & »
A5 S ! sl ST

o Sl Jel g sl g a5
s S ol slany ST (Biflustra) |z i
Sl s L OlS S piamen 5 (YY) o5 s
k34 | s sl Olsssl
(YA) L5 I sl Biflustra perfragilis)

CeS) gl DS 5
Assly 5l OKes 5 (YaNQ) Kb gadlas 3
Sy 3 | sk b
sl oS5 Ll «Biflustra grandicella)
S5 S ) S5 S LA gl 65
i (il 023 4 el Ak Jg i 0T OO
gl ladus ml s S Gl S 4 2l (g2
> 53 3B-OH Ll olasle Waolssml s 5l el
soorl 5hasls 30-OH las slsle S 5 ol &S
b pleas Sl Olasslp onl e B 4
Shedd sl Ko (slads ol Al axsls 3 slise
by S8 55 O S5 T-F LS ) Olsislp oo
St 5503 Ol e a5 2bos o5 GlapasilS)
(v4) (Dendronephthya gigantean) ols&3
M IS S50 ] t
305 K> 5 () (Stelodoryx chlorophylla)

http://bpums.ac.ir


http://dx.doi.org/10.7508/ismj.1394.06.017
http://ismj.bpums.ac.ir/article-1-761-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-06-24 ]

[ DOI: 10.7508/ismj.1394.06.017 |

VWA il 5 pagy /5 o et/ padonn L

s b/ \YVF

Ssu 2 ke S ads mul ol 5l pan (V0 IS
() sl HEpGy Sl o Jshes o3 A2,

- l? P ! [
ANAS— 2R !
T 4 OH o
& \/\0: 4 AN H%‘(’)\\/% R
R L LI 8R AN
( \LH - |
l‘ 6R [ 5
A
& o"én (
IR 10R

L A Y8 5 Olssmln 5l edd gl Jpul S 5 e OF IS
(Bugula neritina)
oo JSIT g (sl 56 slacd plbe cpl » osdle
5 (F9) ads il 5 o(F0) o ladadl (FF)
Ailedd | 52 B neritina |
oS 31 (Cheilostomata) Gl gzl gl
sl s (Gymnolaemata) GlaY s
adlas 53 (YY) s 08 glhls 5 by
Olsssly 3l Jools S oland S5 ol
Lol cwse (Plumatella repens) .., Mol kL
e a bz B 5 OLbuy wlie WOlss sl » oS &
Sl pi S Al 4 O w5 A8k e @) W

(FA) ol Jls 5 La e 56 (615

(Amathia) Ll i Jol- sbuas JKT & 5
(Flustra) | 7w 4 o

3 Jeol Glatabll Kos a5 5550 oy JISIT
s (Amathia  wilsoni)  Ssuls LI
el gh Lasls Sl sdel sy (sl it
() wzs (Flustra foliacea)

Cisss WLl Olsjsl 5l
S b 3 550 (Amathia convoluta)

@limlis slaslin sy goy » Sldlas ziy
Loy YSe 5l al glsaad sl Sh
Liss WLl 5  (Bugula neritina)
(*Y) &,ls S .5 (Amathia convoluta)

g A e Vbl L sl sl B
st e ade S8 5 Sl 1 VL
() el il 4 1, B16 ¢j;vu)P388
S o2 5 oliS Sles Olge 4 o) bl sl
Mg S 5505 CSLs oy, Mg oS
FO-YV) ol o atlid ¥ S ) )

Sl e S sl )y s S olal oS & S oles
3 OA) Ll 15 B sladshe bS5 Lol ale
Ol se o3by ladie S sl Lot
b s i o, Slas oS Jld o S 4 sbml (4l 5
S e sl nl edle () L 5d 0
5 IN-VItro Lowe 55 5 o505 Js |, (F4) C
L0V 35 1y sl e (S s 31 IN-VivO
G S S b S e S5
e Lol Ol e glad sk ad)le slm) 05
cnl 4o gorms 0 a5 (FT) 350 00 Lo sid glad o 12
Sldllas ¥ 5L 3 bk gl p s Sl s lacJles
WO o Sl dlises ol 5l 53 Glays et Cgr L

(YY) Lo

So el S 5 Ko
L Jy el 53 0L 5 (THaN) 0L axlas s
-cholest-4 22diene-3B 6B-diol slspl «
s O0F  Ke Y sy (22B)
6B- (23S 24R)dimethylcholest-7-ene-
b mle 1L sl ¢l 3P <Sa driol
S ek gl Jypl o5 o 5 s S 2l sl
(Bugula neritina) L 5 VS0 Olspl, ol

http://bpums.ac.ir


http://dx.doi.org/10.7508/ismj.1394.06.017
http://ismj.bpums.ac.ir/article-1-761-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-06-24 ]

[ DOI: 10.7508/ismj.1394.06.017 |

VYWY / a5l glacad mlis a0l g5 0

bb&«h}fs&

S O0) raSirs s Olatla b by JSUI o
oS ol sl ade oL sSLas
gl Syl (Ve Bssnl e
o558 i ge s oS (SIS L S
Lol s ‘ﬁ)’lJMJJ MW gedlos dl3La 55 ) b g0 95 5
N e R

V) A5 era sl oS 55 skl

Bl 2 6 C ol sl g5 0 (60

«(Flustramine A) A ol 2o b aay s slads JSIT (00 S
C ool i sl 508 (o5 (Flustrabromin) - s o1 2 s
¢! (Flustramine E) E .l =4 5 dihydroflustramine C)
Flustra foliacea ;l ..

A-D sl anls J 58
308 K AD lappasbdols wls s
(Amathia convoluta) s, Wl ols; el .
S5 g0s 5 (53 Slade JISIT 45 L s
B sy s das JusnsSles S 52 sbils dsunl
sldl) HL-60 ladie o el Ol
e 25 0 (Sldl Sashas p o slaS )
HL-60 ladse Jlee o3 B cpaslidyils
S hle 53 adsl nl B30 5 pled 5l 68 5k
S J 55 0) ol 1) s 55 0 55 s VT-Y0 O
CS oo 3 O 5 135 Llge Gi b S OTA £

AF laaal J 55 dax 51 ilts glady JSIT
AR sbaabdals s el el

.J.JleJ.AT Cwdd0 J}J..u“‘ J.\S})J\:.ﬁjﬁﬁ

sl 4
Csss LT Olsssl gl
S b 53 352 50 (Amathia convoluta)
adlae Llokel coses A-C asl ) slas JIT
C b ) o5 o1 0L Lo ) (g5, AKles]
Sbassh sladsle ade Jsbo i) Slee I lls
Al Ll Cawge as U937 Ko sal
Sldsbe ale 68 ler Al pl oomen
e S 4 pslie P38B8 SLa il sles )

W) esls

a3 ) fs 5 5 el s g6 05 1 (5ot ST
(Flustra foliacea) «a.llsp Izu,s
Olatla &S sld glsual weg, slady JSIT
oSt b ad sl SISl 51 e WOT 51 6k
A el b ol gl a
b Lol 51 sax 5 (Flustramine A)
5 glesle széw (Flustrabroming s ol 2 ls
() (V0 IK3) diteos sl 5

Sl glees S gadle s esdles
ol gl SOl S aep dsdul slady JSIT
o3 leds sl (Flustridea) o 2o
C el o sk 58 &> Olis
E .zt 5 (dihydroflustramine C)
wldp  lzads 51 (Flustramine  E)
00 JK2) wledd | sl (Flustra foliacea)

http://bpums.ac.ir


http://dx.doi.org/10.7508/ismj.1394.06.017
http://ismj.bpums.ac.ir/article-1-761-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-06-24 ]

[ DOI: 10.7508/ismj.1394.06.017 |

VWA il 5 pagy /5 o et/ padonn L

’ifj PRV el
Br Xt Br ‘I:Ha

N
L,

Convolutamine J Convolutamine |

Olssl 3ok sl b5 | opdel )5 518 glady JWIT OA K2
(Amathia tortusa ) L5, 5 LI

Shoed sl glacdabe iy
dax 51 OF) tes Laag JSI il sl
(0¥)  (convolutamine) sl Jssls
(00)  (euthyroideone) — WLaosies 5y
%) (amathaspiramide) il o obLi
oiemen 5 (0%) (flustramine) s -yl 2o

V) (lutamide) Lausb

Ll gy

BI CCH F g R TS VERR PSR LS WP
Sl glady JIT Sles oS s Ladls) el
ol Sl Ased 0 aS A gl gl sline L
syl Ly (Volutamide A-E) sy
Ll Olalx 5l oLKes 5 (Montanari)
L ol sl (Amathia convoluta) b s s
Ld 5l a8 ey e w5 OA) (04 K2)
Jom  Oles & Lusblbl L St
R Ll 51 el comsay glaag JKIT
tlke LWl 5 (Amathia  wilsoni)
(rY) s L (Amathia pinnata)

2 055,58 YO0 /) laclile 5 55w S W S
HL-60 (lad il cls a5 x5 Coly o) o

v S
Br Br
OH oH
o CH, 3 cl
m, e a. gl
12 o] 1
B ® N o ! B e NS0 2
Br Br
oH OH
4 CH, 4
35 : E s‘ ; E\g
1 ;2
a® Ay o 3 L ) 4

63555 Wbl O3l 51 D-A a5 518 slay JSIT (08 IS5
(Amathia convoluta)

Lot axlils 50 6,5 udsblols ols 5

AV IS
o a
B Ry Ry
OH |
4 R l : H
B Lo Br
Convohstaming F R, =Br Ry = HR; = B
) _ Convoltaming G Ry = H Ry = ME, = Br
Comeiutaming E Convolutaming H R, = Br Ry = Br Ry = OCH,

E-H el 558 glaa, JIT OV 2

el s 5 Glael 4 Lt ey Ay ST 53
sb.OA 1) (Convolutamine 1, J) J ;|
YL N PV P U PRCH W g S W LU o
Loy GLl Olsly 3l eoislhs Ao
53 dlad £l saul (Amathia tortusa)
0 lCs0 b s s p Lsssls 5 ale oS 5
r)b ;MSJJ .Laj.?}a )Y}d_})&ﬂ “‘/V} \/N 925}5
e V55,8 XY i 1Cs0 L piaees
human embryonic ) HEK293 laJ,l.
355 31 KuS 5 s ol 31 (Kidney cell line

AOY) ol oals OLES

http://bpums.ac.ir


http://dx.doi.org/10.7508/ismj.1394.06.017
http://ismj.bpums.ac.ir/article-1-761-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-06-24 ]

[ DOI: 10.7508/ismj.1394.06.017 |

VYV /4 gl slacd sl 0y !

Slinln 3 S ke 5 ol SLS 5 aallas
e SIE P P I B
L g Ul s 3l (Biflustra perfragilis)
Jee g5 hils Olssglp ool oS sl oLz GC-MS
Wpbe Jsilbe bdlpw e 53 ool puiss
(YA ol Olias JS 5 Olies IS 63

e 1S SO BLonerritina ol )
s# sbppbugly bbu o ol Gl
05 Olpe & sl 51l 2l sl S i
el GV) cl 4 8513 (6ol Oldeaddle ax g
sbads sl ¢l e s S Olsln
Voosel 4 U calagsbagly Sl wds
Rl 3TN lapstionl s slael 4 Jles a5 Sbe
Lotz oS Lol glacawses L e S
ok o dadl an IS S e
sl Boneritina 1 oo o 53 5 Js
Lo Dl 5 Al 53 pamen (F7) Wledd
asdllas 3 .(PY) Wlodd ol sl Olassl ol 31 30
et b L I sl iy OLes 5 0L 51 603
33 5 (0-) ) 3b-hydroxy D5-steroid s .-
6b-dihydroxy D4- as U e aslis J
Olssly ol oSy ples 51 (V5 #) 3b steroid
(BY) ol o el

ol als s LS 5l sl ol Jlaxs| e
o S sl sl cl S oS S
Lug odd M 5 edd pae OLS S O
Loy adl S0 500 5 odd pan SLS S L o5l
S Shagrge pl Ol pes Sl edd Grie DS 5
(P sl Sl s OT 55 oS sl Sas
3hedel Cowsws LS 5 Olastle andlas cid> s

L obsSy el sk e wlis allysgl»

ob&«h 3 d’“
P
¢ ¥ ‘CK: ||| NRCH,
7 T 15 CHYO, N
MO A N N N
VN EY . N
B e’ Tcn
i)
T
OLUTAMIDE B, k=
/OLUTAMIDE €, R =
'
24 2526
1o s cn "
' N
CHIO _As, - 23 s v L] fectin
A ¥ CHyO. 5 N N
BN B . . . "],
. 2 18) 2
L 2
Br 20
OCH,
%

VOLUTAMIDE B VOLUTAMIDE E.

S ol gl S (Volutamide A-E) st J5 sy JSIT (18 IS
(Amathia convoluta) b 5 s Wbl Ols; ) »

Sl g 533 5 (o oS 3 g (S0 55

SlsSl 4 e Kl gl Olsilr Sl oo
Jle Ol L pd o 5S ) o S0 g2 42 a2l
o555 Y5 o el Olssml b 5 S sl ulas
sLSl cel (Alcyonidium  gelatinoeum)
b sphe el coles a6 SO
cslays opl .ol G20 Dogger Bank Itch
o 85 Sl Jad a4 anls lew S &l 5o
»» &1, Dogger bank ~15 ;5 Jels olsls s
3 0l Sl e 5 35 e oy Lt (s
S Bl S5 LSty ! (08) cd paen
(F 53 ol (6B g30) ko L ol
Ayl el pluld (el L) ol
Jee) Sl S soden =Y =60 O ol Al
2-) di- 0 35 3S 34 g
I methylsulfoxonium) hydroxyethyl
@313l s &S Ol 53 g & cslays b Lol (Ve
Opper Olginly ol b pedennd oS 53 &S
(Fr) 550 s> 3 Sl OIS

CH;
~

CH;

- CH,CH,0H

pt el O3l 50 ol Sl o S sl e Slal (T IS
(Alcyonidium gelatinoeum) ¢ .. 233

http://bpums.ac.ir


http://dx.doi.org/10.7508/ismj.1394.06.017
http://ismj.bpums.ac.ir/article-1-761-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-06-24 ]

[ DOI: 10.7508/ismj.1394.06.017 |

VWA il 5 pagy /5 o et/ padonn L

Lowlesl Olpe Cod 4l Spke b
S > bowbaslb azes  (tambjamines)
e Sy B S les S 53 S dmes olad s il
sl o S dup e B 4 5 Lsd s LAS

Tambjamine A

Tambjamine B

T2

Tambjamine C

(BTt o ST S5 55 2 Sl 5l

b eeloens s

BT S P G e S R S
(Cheilostomata) (Sessibugula translucens)

0.
==y CH,

Tambjamine K Tambjamine |

(Sessibugula translucens) i shusl 5 VS s 5 Olsil 2 3l ok £l sndtambjamines) A-C, K 5T sla sl (1 IS0

Uasslp 3l ol slcd sl Ko
oudsdé  Jeews  (Phidolopin) . gsas
-¥- sz -¥ 4 (desmethyl phidolopin)
Ladsdd Olosmly 3 5 IS0 L Soode
(Phidolopora pacifica) Ksly
& (1 JS8) whas ol sl (Cheilostomata)
Sl S 5l idpbe nl & Ay 0
Rl s Ml oclie Olgisly el LG sen

(P0) Wil iz baz 6 3l 5 23 (55l slacd pbe

IS s Sk ¥— g Y

5hoas S Lo bl oS 35l 32 4 3 ol
(Prodigiosin -5 sss, Jsmil ol Olaks
o wbos sl st ool Cewsas (VY J)

(%) 1l (Beneckea) +5

et Jrews (Phidolopin) . J51s

(desmethyl phidolopin)

Ozl 5ol sty IS J 5 S5 oa=¥— 5 2-Y 5 (desmethyl phidolopin) . jsus Lze jes (PhIdOlOPIN oy dous slacd plie (YF IS
(Phidolopora pacifica) Kb |, s J sk

http://bpums.ac.ir


http://dx.doi.org/10.7508/ismj.1394.06.017
http://ismj.bpums.ac.ir/article-1-761-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-06-24 ]

[ DOI: 10.7508/ismj.1394.06.017 |

VYM /486 slacd ple tladlys sl

bb&«h}b;.au

Ciliies glaolKins 0 SL o zes opl 5 osdle
Cos3 Sl & LT S5 3 o e 3 s
Gloaly umes Loy HB 55 aow
Jsede BT eladllae 5l 5ok 5o 2l 63208
Sl pbaisin 5 LS e 4 L3l 5wy
Ol sy il 5 b DS 5 s G
3ok S Sl 3 ol pea il mle
ol G g Sl g Ll Sl
ol a3y bl el 2S 3 4 | Ol sl
S5 el om Ol eSS Y sl Sl
Kledus S s s Slalllas 5o Wadlss s
ol sbadpbe 5l b 5 o gbe LML
(V) ke b sl ) O (i 5 b s
b Ole ek Y sl 0L sl 6l (B
5P388 i) ) e S 5 g b S
(M) c2liS lo 4|, B16 p5ke

«,5 51 (hinckdenting) - zeaSia o pbe
olss 5 denticulata Hincksinoflustra
65 JAG Gl Sw 5B s A Glay, Ko
ol Securiflustra securifrons
(YY) Llos

Moo 68 Sl b bl g N\l 5l 25 S
6w A el S Sl
w5 slacd ke Watersipora cucllata
Sbdsle 55 bt L6 LB sl S el
Amathia «5 3| SsaSL oLl hONS
—dsdl eVl slady JSIT (YY) tortuosa
st (Y0) C 5B A (lap bl Joslial
«(v#) Chartella papyracea ols;, . 5B 5 A
Ussnle 3 eosilom odsssSonl slaas S

Ll slads zal (YY) Biflustra perfragilis

im0 5 b ST ol
«(Hincksinoflustra denticulate) <V ,Sxs
s M sS | s 55 5
aul b YWl 5 (Securiflustra securiflrons)
Lbas szl (Chartella  papyracea)

(55 5Y8)

&

=

oo b ol gt sl 4 by e Dlids 5]
WSt e Shicad @5 &) g0 bipinl 5 LS
2 55 R Do ge gaatls Sos (550 G
e 05 g0 g 350l Sl 3 el 31 Il
3 s b S ek YL ) S 3
sl glaldsbe =8 5 e 4 VA L
ol atls o |3 e 4 by e OVl 5 0l iz
A 55V)

LS 5 sl xS sl LES Yo f VL e
e 3 LSS OF 51 5 lagdad 31
S (e 53 (P Wk s LSSl S
(Bryozoa) 155 » axls 3l 45t glacd sle sl
o atlis 4 S Aver Sl o as ST s g el s
ol ol ek OV g 3oy ) Ll O gST
Ll Byl 5 bl ool oS (P) Wlod anbis O 5ilr
Ol ol Jed S 5 i S psd e 0l &
2 bl e colts Lhtile atlisl 5 S oBLs
Ladipl 5 Ak )8 Ol ) s 2 LB
g dal gt

ol sduazk ol b e sdes Wi 1SS
Lot (Sl bt 51 ol ey Ol sl
S sk Llan 3 olail QLIS L 1) Lolsss »
e ge 5o St OlaLS ae gazmn 53 558 WOT L

V) L oo 3k Ol ol e o

http://bpums.ac.ir


http://dx.doi.org/10.7508/ismj.1394.06.017
http://ismj.bpums.ac.ir/article-1-761-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-06-24 ]

[ DOI: 10.7508/ismj.1394.06.017 |

VWA il 5 pagy /5 o et/ padonn L

w5 b/ \YAY

(Cheilostomata) Phidolopora pacifica
5 s g Ol pl ) s bS5 laes 5 (50)
i sy Lodledel s 4 ot LE
5 AT (S G 5 Dl e ske
s gldle 3 e 4 L aidS
o Oldlas 0550 SO gl 4 oS Cl &Y sane
Cows b5 ok antlid s s O ()
LSL‘“G{ b ol sy p Sldlhs LS s o
Ll S 55 (o b B3 5 el ys en) el s
Glasys oleys Jll G o | ol Ko oy ool Olsn

230 ey mbe 51l Ol 5 Olbe Ol s

S S 4
sl glacdple 51 & n ose adlas l 5o
s b b abos Glaolsss 3 sl esey
il S 1E e 250 (S5 Pse slacles )
Ol ) 5l eld Ll 655 Oblsa 35 b
Shasls 5l Jbd ols 5 slass S Olomes
Sl 6l ol kg Lol s Ol
Sldlas (Ol 456 slod gl « o

BSpdy &g (S R

References:

5 (22E)-cholest-4 22diene-3B 6B-diol
(23S 24R)dimethylcholest-7-ene-
o3, My G 2 Gk I L -3B 5a 6B-triol
Olpisly 5 HepG2  Jb.  Jsk
L C by slads ST ((f) (Bugula neritina)
S laS ) slad sk ade Jsho A5 5l A
de 68 slee s Sl Cowse 4 U93Y
& pslie P38 Sapil sleSd sladshe
V) Amathia convolute ol !, 5l e S
(FR) Lol o 6 A cpon sl a2 slaty ST
Osssln 3V Bl pugls 5 C el sl 5508 o
O 5Y) L sL as i L Flustra foliacea
2 sl S LAD Lubdsls glaa JSIT
St s sbeSJ gladshe HL-60 (sl sl
CuiS Jams 4 O 5 5 Jles 5 (B 5 5) Sl
Amathia  ols;s), 51 (A £5) S5 S6 Sl
I el J 58 s oy (slany JSIT 0Y) cOnvoluta
Amathia ols;el, 5l sl sas S LD
SIAE s s 658l slaa JSIT (0Y) tortusa
Lok | saul Amathia convolta oy,
3 el Olge cov sl cd ke (OA)
(5¥) Sessibugula translucens ;.. ols; 5l »

Olosmlp 31 mdodd hiews 50 msodd

1.Smith AM. Growth and calcification of marine
bryozoans in a changing ocean. Biol Bull
2014; 226: 203-10.

2.Sharp JH, Winson MK, Porter JS. Bryozoan
metabolites: an ecological perspective. Nat
Prod Rep 2007; 24: 659-73.

3.Wood A, Probert P, Rowden A, et al. Complex
habitat generated by marine bryozoans: a
review of its distribution, structure, diversity,
threats and conservation. Aquat Conserv 2012;
22: 547-63.

4.Hageman SJ, Bock PE, Bone Y, et al
Bryozoan growth habits: classification and
analysis. J Paleontol 1998; 72: 418-36.

5.Bock PE, Gordon DP. Phylum Bryozoa
Ehrenberg, 1831. Zhang ZQ Ed. Animal
biodiversity: An outline of higher-level
classification and survey of taxonomic
richness. Zootaxa 2013; 3703: 67-74.
6.Christophersen C, Jacobsen N. . Biological
chemistry. Part (iv) Marine natural products.
Annu Rep Prog Chem Sect B: Org Chem
1979; 76: 433-47.

http://bpums.ac.ir


http://dx.doi.org/10.7508/ismj.1394.06.017
http://ismj.bpums.ac.ir/article-1-761-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-06-24 ]

[ DOI: 10.7508/ismj.1394.06.017 |

VIAY /456 slacd gl tladlgs gl

b‘)m}g?“

7.Erickson K, Scheuer P. Marine natural
products. Scheuer PJ Ed. New York:
Academic Press, 1983, p. 131.

8.Strunz G, Findlay J. The Alkaloids. Brossi A Ed.
New York: Academic Press Inc, 1985, p. 89.

9.Faulkner DJ. For a review, see. Nat Prod Rep
2001; 18: 1-49.

10.Mutter R, Wills M. Chemistry and clinical
biology of the bryostatins. Bioorg Med Chem
2000; 8: 1841-60.

11.Trindade-Silva AE, Lim-Fong GE, Sharp
KH, et al. Bryostatins: biological context and
biotechnological  prospects.  Curr  Opin
Biotechnol 2010; 21: 834-42.

12.Holst PB, Anthoni U, Christophersen C, et al.
Marine alkaloids, 15. Two alkaloids,
flustramine E and debromoflustramine B, from
the marine bryozoan Flustra foliacea. J Nat
Prod 1994; 57: 997-1000.

13.Rahbaek L, Anthoni U, Christophersen C, et
al. Marine alkaloids, 18. Securamines and
securines,  halogenated indole-imidazole
alkaloids from the marine bryozoan
Securiflustra securifrons 1. J Org Chem1996;
61: 887-9.

14.Blackman AJ, Li C. New tambjamine
alkaloids from the marine bryozoan Bugula
dentata. Aust J Chem 1994; 47: 1625-9.

15.Blackman A, Eldershaw T, Garland S.
Alkaloids from two further Amathia bryozoan
species. Aust J Chem 1993; 46: 401-5.

16.Morris BD, Prinsep MR. Amathaspiramides
AF, novel brominated alkaloids from the
marine bryozoan Amathia wilsoni. J Nat Prod
1999; 62: 688-93.

17.Kamano Y, Zhang H-p, Ichihara Y, et al.
Convolutamydine A, a novel bioactive
hydroxyoxindole alkaloid from marine
bryozoan Amathia convoluta. Tetrahedron lett
1995; 36: 2783-4.

18.Lee N-K, Fenical W, Lindquist N.
Alternatamides AD: new bromotryptamine
peptide antibiotics from the Atlantic marine
bryozoan Amathia alternata. J Nat Prod 1997,
60: 697-9.

19.Eisenbarth S, Gehling M, Harder A, et al.
Pentaporins A, B and C: disulfides from the
marine  bryozoan  Pentapora  fascialis.
Tetrahedron 2002; 58: 8461-4.

20.Wright J. A new antibiotic from the marine
bryozoan Flustra foliaceae. J Nat Prod 1984;
47: 893-5.

21.Blackman A, Hambley T, Picker K, et al.
Hinckdentine-A: a novel alkaloid from the

marine bryozoan Hincksinoflustra denticulata.
Tetrahedron lett 1987; 28: 5561-2.

22.Rahbzk L, Christophersen C. Marine
alkaloids, 19. Three new alkaloids,
securamines EG, from the marine bryozoan
Securiflustra securifrons. J Nat Prod 1997; 60:
175-7.

23.0jika M, Yoshino G, Sakagami Y. Novel
ceramide 1-sulfates, potent DNA
topoisomerase | inhibitors isolated from the
bryozoa Watersipora cucullata. Tetrahedron
lett 1997; 38: 4235-8.

24.Dashti Y, Vial M-L, Wood SA, et al
Kororamide B, a brominated alkaloid from the
bryozoan Amathia tortuosa and its effects on
Parkinson's disease cells. Tetrahedron 2015;
71:7879-84.

25.Lin X, Weinreb SM. Model studies on total
synthesis of the chartellines, spirocyclic [-
lactam alkaloids from a marine bryozoan.
Tetrahedron Lett 2001; 42: 2631-3.

26.Anthoni U, Bock K, Chevolot L, etal. Marine
alkaloids. 13. Chartellamide A and B,
halogenated. beta.-lactam indole-imidazole
alkaloids from the marine bryozoan Chartella
papyracea. J Org Chem 1987; 52: 5638-9.

27.Blackman A, Ralph C, Skelton B, et al. Two
sulfur-containing isoquinoline alkaloids from
the bryozoan Biflustra perfragilis. Aust J
Chem 1993; 46: 213-20.

28.Blackman AJ, Davies NW, Ralph CE.
Volatile and odorous compounds from the
bryozoan Biflustra perfragilis. Biochem Syst
Ecol 1992; 20: 339-42.

29.Li G, Deng Z, Guan H, et al. Steroids from
the soft coral Dendronephthya sp. Steroids
2005; 70: 13-7.

30.de Riccardis F, Minale L, lorizzi M, et al.
Marine sterols. Side-chain-oxygenated sterols,
possibly of abiotic origin, from the new
Caledonian sponge Stelodoryx chlorophylla. J
Nat Prod 1993; 56: 282-7.

31.Ji N-Y, Li X-M, Zhang Y, et al. Two new
halogenated chamigrane-type sesquiterpenes
and other secondary metabolites from the
marine red alga Laurencia okamurai and their
chemotaxonomic significance. Biochem Syst
Ecol 2007; 35: 627-30.

32.Yang F, Zhang H-J, Liu X-F, et al
Oxygenated steroids from marine bryozoan
Biflustra grandicella. Biochem Syst Ecol 2009;
37: 686-9.

33.Blackman A, Matthews D. Amathamide
alkaloids from the marine bryozoan Amathia

http://bpums.ac.ir


http://dx.doi.org/10.7508/ismj.1394.06.017
http://ismj.bpums.ac.ir/article-1-761-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-06-24 ]

[ DOI: 10.7508/ismj.1394.06.017 |

VWA il 5 pagy /5 o et/ padonn L

w5 b/ \YAY

wilsoni Kirkpatrick. Heterocycles 1985; 23:
2829-33.

34.Pettit G. Progress in the chemistry of organic
natural products. The Bryostatins. Springer
Vienna; 1991, p. 153-95.

35.Szallasi Z, Kosa K, Smith CB, et al.
Differential ~ regulation by  anti-tumor-
promoting 12-deoxyphorbol-13-phenylacetate
reveals distinct roles of the classical and novel
protein kinase C isozymes in biological
responses of primary mouse keratinocytes.
Mol Pharmacol 1995; 47: 258-65.

36.Kazanietz MG, Lewin NE, Gao F, et al.
Binding of [26-3H] bryostatin 1 and analogs to
calcium-dependent and calcium-independent
protein kinase C isozymes. Mol Pharmacol
1994; 46: 374-9.

37.Berkow RL, Schlabach L, Dodson R, et al. In
vivo administration of the anticancer agent
bryostatin 1 activates platelets and neutrophils
and modulates protein kinase C activity.
Cancer Res 1993; 53: 2810-5.

38.Pettit GR, Herald CL, Doubek DL, et al.
Isolation and structure of bryostatin 1. J Am
Chem Soc 1982; 104: 6846-8.

39.Jones RJ, Sharkis SJ, Miller CB, et al.
Bryostatin 1, a unique biologic response
modifier: anti-leukemic activity in vitro. Blood
1990; 75: 1319-23.

40.Kortmansky J, Schwartz GK. Bryostatin-1: a
novel PKC inhibitor in clinical development.
Cancer Invest 2003; 21: 924-36.

41.Jayson GC, Crowther D, Prendiville J, et al. A
phase | trial of bryostatin 1 in patients with
advanced malignancy using a 24 hour
intravenous infusion. Br J Cancer 1995; 72: 461.

42.Mayzaudl P, Claustrez H, Augier P. Enclosed
experimental ecosystem. Mar Ecol Prog Ser
1990; 60: 123-40.

43.Tian X-R, Tang H-F, Li Y-S, et al. New 35,
6B-dihydroxy and 3B, 5a, 6B-trihydroxy sterols
from marine bryozoan Bugula neritina in
South China Sea and their cytotoxicity.
Phytochem Lett 2014; 9: 1-6.

44 Anthoni U, Larsen C, Nielsen PH, et al.
Hydrophilic organic nitrogenous metabolites
from marine bryozoans. Comp Biochem
Physiol B 1989; 92: 711-3.

45.Berdyshev E, Getmanova O, Svetashev V, et
al. The heptadecanoic fatty aldehyde—one of
the main aldehydes of the far-eastern Bryozoa.
Comp Biochem Physiol B 1992; 102: 639-41.

46.Kerr RG, Vicchiarelli R, Kerr SS.
Identification and biosynthetic origins of

sterols in the marine bryozoan Bugula neritina.
J Nat Prod 1999; 62: 468-70.

47.Lopanik NB, Targett NM, Lindquist N.
Ontogeny of a symbiont-produced chemical
defense in Bugula neritina (Bryozoa). Mar
Ecol Prog Ser 2006; 327: 183-91.

48 Kaya M, Baublys V, Satkauskiené I, et al.
First chitin extraction from Plumatella repens
(Bryozoa) with comparison to chitins of insect
and fungal origin. Int J Biol Macromol 2015;
79: 126-32.

49 WuIff P, Carle J, Christophersen C. Marine
alkaloids—5. Flustramide A and 6-bromo-Nb-
methyl-Nb-formyltryptamine from the marine
bryozoan Flustra foliacea. Comp Biochem
Physiol B 1982; 71: 523-4.

50.Pauling P, Petcher TJ. Crystal and molecular
structure of eserine (physostigmine). J Chem
Soc Perkin 1 1973; 2: 1342-5.

51.Zhang H-p, Kamano Y, Ichihara Y, et al.
Isolation and structure of convolutamydines
B~ D from marine bryozoan Amathia
convoluta. Tetrahedron 1995; 51: 5523-8.

52.Davis RA, Sykes M, Avery VM, et al
Convolutamines | and J, antitrypanosomal
alkaloids from the bryozoan Amathia tortusa.
Bioorg Med Chem 2011; 19: 6615-9.

53.Chapman H. Dictionary of Natural Products
on DVD (23: 1). CRC Press, Taylor & Francis
Group, URL: http://dnp. chemnetbase. com;
2014.

54 Narkowicz CK, Blackman AJ, Lacey E, et al.
Convolutindole A and convolutamine H, new
nematocidal brominated alkaloids from the
marine bryozoan Amathia convoluta. J Nat
Prod 2002; 65: 938-41.

55.Morris BD, Prinsep MR. Euthyroideones,
novel brominated quinone methides from the
bryozoan Euthyroides episcopalis. J Org Chem
1998; 63: 9545-7.

56.Rochfort SJ, Moore S, Craft C, et al. Further
studies on the chemistry of the flustra alkaloids
from the bryozoan Flustra foliacea. J Nat Prod
2009; 72: 1773-81.

57.Hashima H, Hayashi M, Kamano Y, et al.
Synthesis and biological activities of the
marine bryozoan alkaloids convolutamines A,
C and F, and lutamides A and C. Bioorg Med
Chem 2000; 8: 1757-66.

58.Montanari AM, Fenical W, Lindquist N, et
al. Volutamides AE, halogenated alkaloids
with antifeedant properties from the Atlantic
bryozoan Amathia convoluta. Tetrahedron
1996; 52: 5371-80.

http://bpums.ac.ir


http://dx.doi.org/10.7508/ismj.1394.06.017
http://ismj.bpums.ac.ir/article-1-761-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-06-24 ]

[ DOI: 10.7508/ismj.1394.06.017 |

VYAD / 4 66 slacd slie tlalslg) ) 2

b‘)m}g?“

59.Halstead BW. Intervebrates. Poisonous and
venomous marine animals of the world. USA:
US Government Printing Office 1988, p. 87-9.

60.Carlé JS, Christophersen C. Dogger Bank
Itch. 4. An eczema-causing sulfoxonium ion
from the marine animal, Alcyonidium
gelatinosum [Bryozoa]. Toxicon 1982; 20:
307-10.

61.Tian X-R, Tang H-F, Li Y-S, et al
Ceramides and cerebrosides from the marine
bryozoan Bugula neritina inhabiting South
China Sea. J Asian Nat Prod Res 2009; 11:
1005-12.

62.Tian X-R, Tang H-F, Li Y-S, et al. Sterols
from marine bryozoan Bugula neritina.
Biochem Syst Ecol 2010; 38: 435-7.

63.Anthoni U, Nielsen P, Pereira M, et al.
Bryozoan secondary metabolites: a
chemotaxonomical challenge. Comp Biochem
Physiol B 1990; 96: 431-7.

64.Giovannoni S, Margulis L. A red beneckea
from Laguna figueroa, Baja california.
Microbios 1980; 30: 47-63.

65.Tischler M, Ayer SW, Andersen RJ.
Nitrophenols ~ from  northeast  Pacific
bryozoans. Comp Biochem Physiol B 1986;
84: 43-5.

66.Chevolot L, Chevolot AM, Gajhede M, et al.
Marine alkaloids. 10. Chartelline A: a
pentahalogenated alkaloid from the marine
bryozoan Chartella papyracea. J Am Chem
Soc 1985; 107: 4542-3.

67.Blunt JW, Copp BR, Hu W-P, et al. Marine
natural products. Nat Prod Rep 2009; 26:
170-244.

68.Faulkner D. Marine natural products. Nat
Prod Rep 1986; 3: 1-33.

69.Blunt JW, Copp BR, Keyzers RA, et al.
Marine natural products. Nat Prod Rep 2013;
30: 237-323.

70.Ryland JS. Bryozoans. UK, London:
Hutchinson University Library, 1970.

http://bpums.ac.ir


http://dx.doi.org/10.7508/ismj.1394.06.017
http://ismj.bpums.ac.ir/article-1-761-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-06-24 ]

[ DOI: 10.7508/ismj.1394.06.017 |

ISMJ 2016; 18(6): 1270-1286

Review Article
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Abstract

Bryozoans, commonly known as “moss animals”, are typically aquatic, filter feeding, sessile, colonial
marine animals. Although, they are a rich resource of new bioactive secondary metabolites, but studies on
their secondary metabolite have been neglected. Although over 8000 species are known, the lowest
numbers of novel compounds were isolated from the phylum Bryozoa. In addition, presently nothing is
recognized regarding the origin of the bioactive compounds isolated by bryozoans. At present nothing is
known regarding the origin of the natural products isolated by bryozoans. The most famous of compounds
obtained from these organisms are macrolide lactones of Bryostatins. They are potent modulators of
protein kinase C. The amazing compounds such as Flustramines, Hinckdentine, Convolutamines,
Kororamides, Chatellines, Chartellamides, Convolutamines, Convolutamidines, euthyroideone,
amathaspiramide, lutamides, Volutamides, tambjamines, Phidolopins, and dozens of other compounds
with different biological properties have been obtained. Very few studies have been done on these
treasures in the sea depth, and more studies need to be done on them for access to their secondary
metabolites.
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