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A
b

stra
c
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S
o
ft co

rals are w
ell-k

n
o
w

n
 as ex

cellen
t so

u
rces o

f m
arin

e-d
eriv

ed
 n

atu
ral p

ro
d
u
cts. A

m
o
n
g
 th

em
, m

em
b
ers o

f th
e g

en
era S

a
r-

c
o

p
h
y
to

n
, S

in
u

la
ria

, an
d

 L
o

b
o

p
h
y
tu

m
 are esp

ecially
 attractiv

e targ
ets fo

r m
arin

e n
atu

ral p
ro

d
u

ct research
. In

 th
is rev

iew
, w

e 

rep
o
rted

 th
e m

arin
e-d

eriv
ed

 n
atu

ral p
ro

d
u
cts called

 cem
b
ran

o
id

s iso
lated

 fro
m

 so
ft co

rals, in
clu

d
in

g
 th

e g
en

era S
a
rco

p
h
yto

n
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S
in

u
la

ria
, an

d
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o
b

o
p

h
y
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m
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b
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rev
io

u
sly

 k
n

o
w

n
 co
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u

n
d
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g
n
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h
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o
v
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f th

e o
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o
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g
ical activ

ities, d
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resen
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m
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o
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a
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p
h

y
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n
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p
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d

u
ce th
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o
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b
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o
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en

es; th
u

s, th
ey
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n
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e m

o
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p
o
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t so
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rals fo
r m
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ro
d
u
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b
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M
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u
rrach

m
a et al.

1
 3

G
ra

p
h

ic A
b

stra
ct

K
e

y
w

o
rd

s 
C

em
b
ran

o
id

s · D
iterp

en
e · S

o
ft co

rals · S
a

rco
p

h
yto

n
 · S

in
u
la

ria
 · L

o
b
o
p

h
ytu

m
 · A

n
ti-b

acterial · A
n
ti-can

cer · 

A
n
ti-in

fl
am

m
ato

ry

1
 

In
tro

d
u

c
tio

n

T
h

e o
cean

 rep
resen

ts th
e larg

est h
ab

itat o
n

 earth
, co

v
erin

g
 

o
v
e
r 7

0
%

 o
f th

e
 e

a
rth

 su
rfa

c
e
 a

n
d

 h
a
rb

o
rin

g
 a

 la
rg

e
 n

u
m

-

b
e
r o

f m
a
rin

e
 o

rg
a
n

ism
s w

h
o

se
 liv

in
g

 e
n
v

iro
n

m
e
n

ts a
re 

q
u

ite d
iff

eren
t fro

m
 th

o
se o

f th
eir lan

d
-b

ased
 co

u
n

terp
arts 

[1
–

3
]. T

h
e
 ex

tre
m

e
 o

c
e
a
n

 c
o

n
d

itio
n

s, e
.g

. h
ig

h
 p

re
ssu

re
, 

h
ig

h
 salin

ity, h
y

p
o
x

ia, an
d

 lo
w

 lig
h

t lev
els [4

], lead
 m

arin
e 

o
rg

a
n

ism
s to

 sy
n

th
e
siz

e
 th

e
 h

ig
h

ly
 d

iv
e
rse

 a
n

d
 u

n
iq

u
e 

b
io

lo
g

ic
a
l a

n
d

 ch
e
m

ic
a
l e

n
titie

s. A
s a

 re
su

lt, th
e
 o

c
e
a
n

 is 

a
n

 im
p

o
rta

n
t so

u
rc

e
 o

f n
a
tu

ra
l p

ro
d

u
c
ts w

ith
 re

m
a
rk

a
b

le 

b
io

a
c
tiv

itie
s fo

r (n
o

v
e
l) d

ru
g

 d
isc

o
v

e
ry. A

m
o

n
g

 m
a
rin

e 

o
rg

a
n

ism
s, se

ssile
 a

n
im

a
ls su

ch
 a

s so
ft c

o
ra

ls h
av

e
 b

e
e
n
 

sh
o

w
n

 to
 h

av
e
 stro

n
g

 ch
e
m

ic
a
l d

e
fe

n
se

 sy
ste

m
s, w

h
ich

 

a
re

 re
fl

e
c
te

d
 in

 th
e
 a

lm
o

st in
fi

n
ite

 stru
c
tu

ra
l d

iv
e
rsity

 a
n

d
 

c
o

m
p

lex
ity

 o
f th

e
ir se

c
o

n
d

a
ry

 m
eta

b
o

lite
s. H

e
n

c
e
, th

e
se 

o
rg

an
ism

s h
av

e lo
n

g
 attracted

 th
e in

terest o
f n

atu
ral p

ro
d

-

u
ct ch

em
ists fo

r d
ru

g
 d

isco
v
ery

 research
 an

d
 d

ev
elo

p
m

en
t 

[ 5
].S

o
ft c

o
ra

ls (p
h

y
lu

m
, C

n
id

a
ria

; c
la

ss, A
n

th
o

z
o

a
; su

b
-

c
la

ss, O
c
to

c
o

ra
llia

; o
rd

e
r, A

lc
y

o
n

a
c
e
a
e
; fa

m
ily

, A
lc

y
o

-

n
iid

a
e
) h

av
e
 b

e
e
n

 stu
d

ie
d

 a
s so

u
rc

e
s o

f m
a
rin

e
-d

e
riv

e
d
 

n
atu

ral p
ro

d
u

cts sin
ce th

e n
in

eteen
th

 cen
tu

ry
 [6

]. T
h

ey
 are 

g
e
n

e
ra

lly
 fo

u
n

d
 in

 In
d

o
 P

a
c
ifi

c
 re

e
fs, w

h
e
re

a
s G

o
rg

o
n

ia
n
 

o
c
to

c
o

ra
ls d

o
m

in
a
te

 th
e
 b

io
m

a
ss in

 c
o

ra
l re

e
f e

n
v

iro
n

-

m
e
n

ts o
f th

e
 n

o
rth

-w
e
ste

rn
 A

tla
n

tic
 O

c
e
a
n

 a
n

d
 th

e
 C

a
r-

ib
b

e
a
n

 S
e
a
 [7

]. T
h

e
 su

b
c
la

ss O
c
to

c
o

ra
llia

 in
c
lu

d
in

g
 so

ft 

c
o

ra
ls, g

o
rg

o
n

ia
n

s, a
n

d
 se

a
 p

e
n

s, a
re

 th
e
 m

o
st c

o
m

m
o

n
ly

 

stu
d

ie
d

 c
o

ra
ls fo

r d
ru

g
 d

isc
o

v
e
ry

 [8
]. T

h
e
 m

a
in

 n
a
tu

ra
l 

p
ro

d
u

c
t iso

la
te

d
 fro

m
 so

ft c
o

ra
ls is c

e
m

b
ra

n
o

id
s, w

h
ich

 

act as ch
em

ical d
efen

se co
m

p
o

u
n

d
s ag

ain
st fi

sh
 p

red
ato

rs. 

G
en

erally
, th

ese m
etab

o
lites are o

b
tain

ed
 fro

m
 th

e g
en

era 

S
a

rc
o

p
h

y
to

n
, S

in
u

la
ria

, L
o

b
o

p
h

y
tu

m
, E

u
n

ic
e
a

, a
n

d
 C

la
-

v
u

la
ria

 [7
, 9

–
1

1
]. A

m
o

n
g

 all, th
e fi

rst th
ree g

en
era attract 

th
e
 m

o
st in

te
re

st in
 th

e
 stu

d
y

 o
f c

e
m

b
ra

n
o

id
s [6

].

C
em

b
ran

o
id

s are d
eriv

ed
 fro

m
 th

e cy
clizatio

n
 o

f g
era-

n
y
lg

eran
y
l p

y
ro

p
h

o
sp

h
ate [1

2
], as sh

o
w

n
 fro

m
 th

e d
o

u
b

le 

b
o

n
d

s o
f th

e
 c

e
m

b
ra

n
e
 sk

e
leto

n
 h

av
in

g
 th

e
 E

 g
e
o

m
etry

 

o
b

serv
ed

 in
 g

eran
y
lg

eran
io

l, d
iterp

en
e alco

h
o

l. T
h

ey
are a 

class o
f iso

p
ren

o
id

 an
d

 co
n

sist o
f a fo

u
rteen

-m
em

b
ered

 car-

b
o

cy
clic rin

g
 w

ith
 an

 iso
p

ro
p

y
l resid

u
e at p

o
sitio

n
 1

, an
d
 

th
ree m

eth
y
l g

ro
u

p
s at p

o
sitio

n
s 4

, 8
, an

d
 1

2
 [ 9

, 1
3

, 1
4

]. 

C
em

b
ran

e d
iterp

en
o

id
s h

av
e d

iv
erse stru

ctu
ral v

ariatio
n

s 

w
ith

 m
an

y
 fu

n
ctio

n
al g

ro
u

p
s (lacto

n
e, ep

o
x

id
e, fu

ran
, ester, 

a
ld

e
h

y
d

e
, h

y
d

ro
x

y
l, c

a
rb

o
x

y
l m

o
ietie

s) a
n

d
 c

y
c
liz

a
tio

n
s 



2
4

5
C

em
b

ran
o

id
s o

f So
ft C

o
rals: R

ecen
t U

p
d

ates an
d

 Th
eir B

io
lo

g
ical

1
 3

th
at allo

w
 th

em
 to

 b
e g

ro
u

p
ed

 in
to

 sev
eral fam

ilies [1
5

, 1
6

]. 

A
cco

rd
in

g
 to

 th
e rev

iew
 o

f Y
an

g
 et al. [1

5
], th

e cem
b

ran
e-

ty
p

e
 d

ite
rp

e
n

o
id

s m
ay

 b
e
 c

la
ssifi

e
d

 a
s sh

o
w

n
 in

 F
ig

. 1
, 

w
h

ich
 are:

(1
) 

S
im

p
le cem

b
ran

es in
clu

d
e th

e iso
p

ro
p

y
l cem

b
ran

es, 

iso
p
ro

p
en

y
l cem

b
ran

es, an
d
 iso

p
ro

p
y
l/iso

p
ro

p
en

y
l acid

 

cem
b

ran
es su

b
ty

p
es.

(2
) 

C
e
m

b
ra

n
o

lid
e
s p

o
sse

ss a
 1

4
-m

e
m

b
e
re

d
 c

a
rb

o
c
y

c
lic 

n
u

cleu
s g

en
erally

 fu
sed

 to
 a 5

-, 6
-, 7

-, o
r 8

-m
em

b
ered

 

la
c
to

n
e
 rin

g
. C

e
m

b
ra

n
o

lid
e
s in

c
lu

d
e
 th

e
 su

b
ty

p
e
s 

5
-m

e
m

b
e
re

d
 la

c
to

n
e
, 6

-m
e
m

b
e
re

d
 la

c
to

n
e
, 7

-m
e
m

-

b
ered

 lacto
n

e, 8
-m

em
b

ered
 lacto

n
e.

(3
) 

F
u

ran
o

cem
b

ran
o

id
s p

o
ssess a 1

4
-m

em
b

ered
 carb

o
cy

-

clic n
u

cleu
s as w

ell as a fu
ran

 h
etero

cy
cle. T

h
ey

 also
 

h
av

e
 a

 b
u

te
n

o
lid

e
 m

o
iety

 in
v
o

lv
in

g
 C

-1
0

–
C

-1
2

 a
n

d
 

C
-2

0
.

(4
) 

B
iscem

b
ran

o
id

s p
o

ssess a 1
4

-6
-1

4
 m

em
b

ered
 tricy

clic 

b
ack

b
o

n
e o

f tetraterp
en

o
id

s.

(5
) 

S
p

e
c
ia

l c
e
m

b
ra

n
e
s in

c
lu

d
e
 th

e
 su

b
ty

p
e
s se

c
o

c
e
m

-

b
ran

es, 1
3

-m
em

b
ered

 carb
o

cy
clic cem

b
ran

o
id

s, cem
-

b
ran

e g
ly

co
sid

es, cem
b
ran

e african
an

e, an
d
 o

th
er cem

-

b
ran

es.

T
h

is rev
iew

 h
ig

h
lig

h
ts seco

n
d

ary
 m

etab
o

lites iso
lated

 

fro
m

 th
e g

en
era S

a
rc

o
p

h
y
to

n
, S

in
u

la
ria

, L
o

b
o

p
h

y
tu

m
 an

d
 

th
eir b

io
lo

g
ical activ

ities rep
o

rted
 in

 th
e literatu

re b
etw

een
 

2
0
1
6
 to

 m
id

-2
0
2
0
. T

h
e literatu

res w
ere co

llected
 fro

m
 d

iff
er-

en
t o

n
lin

e d
atab

ases, in
clu

d
in

g
 P

u
b
m

ed
 an

d
 G

o
o
g
le S

ch
o
lar, 

p
resen

tin
g

 th
e research

 p
ro

g
ress o

n
 seco

n
d

ary
 m

etab
o

lites 

iso
la

te
d

 fro
m

 so
ft c

o
ra

ls w
ith

in
 th

e
 la

st fi
v
e
 y

e
a
rs. T

h
is 

rev
iew

 su
m

m
arizes th

e p
o
ten

tial ap
p
licatio

n
 o

f b
io

m
o
lecu

les 

(3
6
0
 co

m
p
o
u
n
d
s) iso

lated
 fro

m
 th

ese th
ree g

en
era, co

v
erin

g
 

th
e ch

em
istry

 as w
ell as th

e b
io

lo
g

ical activ
ity

 o
f th

eir sec-

o
n

d
ary

 m
etab

o
lites, w

ith
 sp

ecial referen
ce to

 cem
b

ran
o

id
s.

2
 

 C
e

m
b

ra
n

o
id

s

2
.1

 
 C

e
m

b
ra

n
o

id
s R

e
p

o
rte

d
 fro

m
 G

e
n

u
s 

S
a

rco
p

h
y

to
n

A
 to

tal o
f 1

6
9

 cem
b

ran
o

id
 co

m
p

o
u

n
d

s w
ere iso

lated
 fro

m
 

S
a

rc
o

p
h

y
to

n
 c

o
lle

c
te

d
 fro

m
 v

a
rio

u
s g

e
o

g
ra

p
h

ic
a
l a

re
a
s 

(T
ab

le 1
). O

u
t o

f th
o

se, 1
2

8
 w

ere n
ew

 co
m

p
o

u
n

d
s an

d
 4

1
 

w
ere p

rev
io

u
sly

 k
n

o
w

n
 co

m
p

o
u

n
d

s w
ith

 n
ew

ly
 d

isco
v
ered

 

activ
ities. E

lev
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Table 1  The biological activities of cembranoid isolates from genera Sarcophyton 

Entry Compound name (number) Novelty Sources Geographical area of collection Biological activities References

1 16-hydroxycembra-1,3,7,11-tetraene (1) New Sarcophyton sp. Karah Island, Terengganu, West Malaysia Anti-bacterial activity against Staphylo-

coccus aureus with MBC = 75 μg/mL, 

and MIC = 25 μg/mL

[17]

2 (2S,7S,8S)-sarcophytoxide (2) Known Sarcophyton trocheliophorum Selayar Island, South Sulawesi, Indonesia Moderate anti-bacterial activity against 

Bacillus subtilis, Staphylococcus 

aureus, and Vibrio cholerae with 

MIC = 125, 100, and 125 mg/mL, 

respectively

[18]

3 Bissublivide A (3) New Sarcophyton subviride Xisha Islands in the South China Sea No anti-cancer activity against 

MG-63, A549 and HuH7 with 

 IC50 > 30 μM, > 25 μM, and μM 50 μM, 

respectively

[19]

4 Bissublivide B (4) New Sarcophyton subviride Xisha Islands in the South China Sea No anti-cancer activity against 

MG-63, A549 and HuH7 with 

 IC50 > 30 μM, > 25 μM, and μM 50 μM, 

respectively

[19]

5 Sarcophytol D (5) New Sarcophyton trocheliophorum Yalong Bay, Hainan Province, China No Inhibitory effect toward PTP1B [20]

6 Sarcophytrol E (6) New Sarcophyton trocheliophorum Yalong Bay, Hainan Province, China No Inhibitory effect toward PTP1B [20]

7 Sarcophytrol F (7) New Sarcophyton trocheliophorum Yalong Bay, Hainan Province, China No Inhibitory effect toward PTP1B [20]

8 Trochelian (8) New Sarcophyton trocheliophorum Red Sea coast, north of Jeddah, Saudi 

Arabia

Anti-bacterial activity against Acine-

tobacter baumannii, Eschericia coli, 

Klebsiella pneumonia, Pseudomonas 

aeruginosa, Staphylococcus aureus, 

Staphylococcus epidermidis, and Strep-

tococcus pneumoniae with MIC = 4.2, 

6.0, 5.8, 5.2, 4.0, 5.7, and 6.0 μM, 

respectively

[21]

9 Sarcotrocheldiol A (9) New Sarcophyton trocheliophorum Red Sea coast, north of Jeddah, Saudi 

Arabia

Very weak anti-bacterial activity against 

Acinetobacter baumannii, Eschericia 

coli, Klebsiella pneumonia, and Pseu-

domonas aeruginosa (MIC data not 

provided)

[21]

10 Sarcotrocheldiol B (10) New Sarcophyton trocheliophorum Red Sea coast, north of Jeddah, Saudi 

Arabia

Very weak anti-bacterial activity against 

Klebsiella pneumonia, Staphylococcus 

aureus, and Staphylococcus epidermidis 

(MIC data not provided)

[21]

11 Sarcophytonoxide A (11) New Sarcophyton ehrenbergi North Reef (Beijiao) in the Xisha Islands 

of the South China Sea

No anti-cancer activity against A2780 

with  IC50 > 25 μM

[22]

12 Sarcophytonoxide B (12) New Sarcophyton ehrenbergi North Reef (Beijiao) in the Xisha Islands 

of the South China Sea

No anti-cancer activity against A2780 

with  IC50 > 25 μM

[22]

13 Sarcophytonoxide C (13) New Sarcophyton ehrenbergi North Reef (Beijiao) in the Xisha Islands 

of the South China Sea

No anti-cancer activity against A2780 

with  IC50 > 25 μM

[22]
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Table 1  (continued)

Entry Compound name (number) Novelty Sources Geographical area of collection Biological activities References

14 Sarcophytonoxide D (14) New Sarcophyton ehrenbergi North Reef (Beijiao) in the Xisha Islands 

of the South China Sea

No anti-cancer activity against A2780 

with  IC50 > 25 μM

[22]

15 Sarcophytonoxide E (15) New Sarcophyton ehrenbergi North Reef (Beijiao) in the Xisha Islands 

of the South China Sea

No anti-cancer activity against A2780 

with  IC50 > 25 μM

[22]

16 9-hydroxy-10,11-dehydro-sarcotrocheliol 

(16)

New Sarcophyton trocheliophorum Egyptian Red Sea off the coast of 

Hurghada

No anti-bacterial activity against Esche-

ricia coli, Candida albicans, Mucor 

miehei, Chlorella vulgaris, Chlorella 

sorokiniana, Scenedesmus subspicatus, 

Rhizoctania solani, and Phytium ulti-

mum at 40 μg per disk. No cytotoxicity 

against brine shrimp at 10 μg/mL

[23]

17 Sarelengan A (17) New Sarcophyton elegans Xisha Islands in the South China Sea No anti-inflammatory activity by inhib-

tion on NO production in RAW 264.7

[24]

18 Sarelengan B (18) New Sarcophyton elegans Xisha Islands in the South China Sea Anti-inflammatory activity by inhibition 

on NO production in RAW 264.7 with 

 IC50 = 18.2 μM

[24]

19 Sarelengan C (19) New Sarcophyton elegans Xisha Islands in the South China Sea Anti-inflammatory activity by inhibition 

on NO production in RAW 264.7 with 

 IC50 = 32.5 μM

[24]

20 Sarelengan D (20) New Sarcophyton elegans Xisha Islands in the South China Sea No anti-inflammatory activity by inhibi-

tion on NO production in RAW 264.7

[24]

21 Sarelengan E (21) New Sarcophyton elegans Xisha Islands in the South China Sea No anti-inflammatory activity by inhibi-

tion on NO production in RAW 264.7

[24]

22 Sarelengan F (22) New Sarcophyton elegans Xisha Islands in the South China Sea No anti-inflammatory activity by inhibi-

tion on NO production in RAW 264.7

[24]

23 Sarelengan G (23) New Sarcophyton elegans Xisha Islands in the South China Sea No anti-inflammatory activity by inhibi-

tion on NO production in RAW 264.7

[24]

24 Sarcoehrenbergilid A (24) New Sarcophyton ehrenbergi Egyptian Red Sea off the coast of 

Hurghada

Moderate anti-cancer activity against 

A549 with  IC50 = 50.1 μM; low anti-

cancer activity against HepG2 with 

 IC50 = 98.6 μM. No anti-cancer activity 

against Caco2 with  IC50 > 100 μM

[25]

25 Sarcoehrenbergilid B (25) New Sarcophyton ehrenbergi Egyptian Red Sea off the coast of 

Hurghada

Low anti-cancer activity against A549 

with  IC50 = 76.4 μM; no anti-cancer 

activity against Caco2 and HepG2 with 

 IC50 > 100 μM

[25]

26 Sarcoehrenbergilid C (26) new Sarcophyton ehrenbergi Egyptian Red Sea off the coast of 

Hurghada

Moderate anti-cancer activity against 

A549 and HepG2 with  IC50 = 50.8, 

53.8 μM, respectively; no anti-

cancer activity against Caco2 with 

 IC50 > 100 μM

[25]
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Table 1  (continued)

Entry Compound name (number) Novelty Sources Geographical area of collection Biological activities References

27 Sarcophinone (27) Known Sarcophyton glaucom Egyptian Red Sea off the coast of 

Hurghada

Moderate anti-cancer activity against 

HepG2 with  EC50 = 11.32 μg/mL 

(35.78 nM)

[26]

28 8-epi-sarcophinone (28) Known Sarcophyton glaucom Egyptian Red Sea off the coast of 

Hurghada

Moderate anti-cancer activity against 

HepG2 with  EC50 = 11.32 μg/mL 

(35.78 nM)

[26]

29 ( +)-7α,8β-dihydroxydeepoxysarcophine 

(29)

Known Sarcophyton glaucom Egyptian Red Sea off the coast of 

Hurghada

Moderate anti-cancer activity against 

HepG2 with  EC50 = 17.84 μg/mL

[26]

30 Sinumaximol G (30) Known Sarcophyton glaucom Egyptian Red Sea off the coast of 

Hurghada

Potent anti-cancer activity against HepG2 

with  EC50 = 9.97 μg/mL; moderate anti-

proliferation activity against MCF-7 

with  IC50 = 24.97 ± 0.3 μg/mL

[26, 32]

31 Sarcophine (31) Known Sarcophyton glaucom Egyptian Red Sea off the coast of 

Hurghada

Moderate anti-cancer activity against 

HepG2 with  EC50 = 10.32 μg/mL; 

anti-inflammatory activity by inhi-

bition on LPS-induced expression 

of iNOS protein at 50,100 μM and 

expression of COX2 at 25,50,100 μM 

in RAW 264.7; moderate anti-prolif-

eration activity against MCF-7 with 

 IC50 = 22.39 ± 0.2 μg/mL

[26, 32, 33]

32 ( +)-(1E,3E,11E)-7,8-epoxycembra-

1,3,11,15-tetraene (32)

New Sarcophyton stellatum Inner reef of Mahambo, Tamatave, Mada-

gascar

Compound not tested [27]

33 Sarcophytrol M (33) New Sarophyton trocheliophorum Yalong Bay, Hainan Province, China Compound not tested [28]

34 Sarcophytrol N (34) New Sarophyton trocheliophorum Yalong Bay, Hainan Province, China Compound not tested [28]

35 Sarcophytrol O (35) New Sarophyton trocheliophorum Yalong Bay, Hainan Province, China Compound not tested [28]

36 Sarcophytrol P (36) New Sarophyton trocheliophorum Yalong Bay, Hainan Province, China Compound not tested [28]

37 Sarcophytrol Q (37) New Sarophyton trocheliophorum Yalong Bay, Hainan Province, China Compound not tested [28]

38 Sarcophytrol R (38) New Sarophyton trocheliophorum Yalong Bay, Hainan Province, China Compound not tested [28]

39 Sarcophytrol S (39) New Sarophyton trocheliophorum Yalong Bay, Hainan Province, China Compound not tested [28]

40 Sarcophytrol T (40) New Sarophyton trocheliophorum Yalong Bay, Hainan Province, China Compound not tested [28]

41 Sarcophytrol U (41) New Sarophyton trocheliophorum Yalong Bay, Hainan Province, China Compound not tested [28]

42 2-hydroxy-crassocolide E (42) New Sarcophyton sp. Western side of Mahengetang Island, 

Indonesia

Anti-cancer activity against MCF7 with 

 GI50 = 18.13 ppm

[29]

43 Sarcophytoxide (43) Known Sarcophyton sp. Western side of Mahengetang Island, 

Indonesia

Anti-cancer activity against MCF7 with 

 GI50 = 12.22 ppm

[29]

44 Sarcassin E (44) Known Sarcophyton sp. Western side of Mahengetang Island, 

Indonesia

Anti-cancer activity against MCF7 with 

 GI50 = 24.2 ppm

[29]

45 3,7,11‐cembreriene‐2,15‐diol (45) Known Sarcophyton sp. Western side of Mahengetang Island, 

Indonesia

Anti-cancer activity against MCF7 with 

 GI50 = 22.27 ppm

[29]
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Table 1  (continued)

Entry Compound name (number) Novelty Sources Geographical area of collection Biological activities References

46 11,12‐epoxy sarcophytol A (46) Known Sarcophyton sp. Western side of Mahengetang Island, 

Indonesia

Anti-cancer activity against MCF7 with 

 GI50 = 18.88 ppm

[29]

47 Sarcophytol A (47) Known Sarcophyton sp. Western side of Mahengetang Island, 

Indonesia

Anti-cancer activity against MCF7 with 

 GI50 = 20.041 ppm

[29]

48 Sarcophytrol G (48) New Sarophyton trocheliophorum Yalong Bay, Hainan Province, China No Inhibitory effect toward PTP1B [30]

49 Sarcophytrol H (49) New Sarophyton trocheliophorum Yalong Bay, Hainan Province, China No Inhibitory effect toward PTP1B [30]

50 Sarcophytrol I (50) New Sarophyton trocheliophorum Yalong Bay, Hainan Province, China No Inhibitory effect toward PTP1B [30]

51 Sarcophytrol J (51) New Sarophyton trocheliophorum Yalong Bay, Hainan Province, China No Inhibitory effect toward PTP1B [30]

52 Sarcophytrol K (52) New Sarophyton trocheliophorum Yalong Bay, Hainan Province, China No Inhibitory effect toward PTP1B [30]

53 Sarcophytrol L (53) New Sarophyton trocheliophorum Yalong Bay, Hainan Province, China No Inhibitory effect toward PTP1B [30]

54 ( +)-(6R)-6-hydroxyisosarcophytoxide 

(54)

New Sarcophyton mililatensis Weizhou Island, Beihai, Guangxi Autono-

mous Region, China

No anti-cancer activity against HL-60 

and A-549 with  IC50 > 10 μmol/L; 

no inhibitory activity toward TNF-α 

induced NFκB with < 50% inhibition at 

20 μg/mL

[31]

55 ( +)-(6R)-6-acetoxyisosarcophytoxide 

(55)

New Sarcophyton mililatensis Weizhou Island, Beihai, Guangxi Autono-

mous Region, China

No anti-cancer activity against HL-60 

and A-549 with  IC50 > 10 μmol/L; 

no inhibitory activity toward TNF-α 

induced NFκB with < 50% inhibition at 

20 μg/mL

[31]

56 ( +)-17-hydroxyisosarcophytoxide (56) New Sarcophyton mililatensis Weizhou Island, Beihai, Guangxi Autono-

mous Region, China

No anti-cancer activity against HL-60 

and A-549 with  IC50 > 10 μmol/L; 

no inhibitory activity toward TNF-α 

induced NFκB with < 50% inhibition at 

20 μg/mL

[31]

57 Sarcomililatin A (57) New Sarcophyton mililatensis Weizhou Island, Beihai, Guangxi Autono-

mous Region, China

No anti-cancer activity against HL-60 

and A-549 with  IC50 > 10 μmol/L; 

moderate inhibitory activity 

toward TNF-α induced NFκB with 

 IC50 = 35.23 ± 12.42 μmol/L

[31]

58 Sarcomililatin B (58) New Sarcophyton mililatensis Weizhou Island, Beihai, Guangxi Autono-

mous Region, China

No anti-cancer activity against HL-60 

and A-549 with  IC50 > 10 μmol/L; 

no inhibitory activity toward TNF-α 

induced NFκB with < 50% inhibition at 

20 μg/mL

[31]

59 Sarcomiliatin C (59) New Sarcophyton mililatensis Weizhou Island, Beihai, Guangxi Autono-

mous Region, China

No anti-cancer activity against HL-60 

and A-549 with  IC50 > 10 μmol/L; 

no inhibitory activity toward TNF-α 

induced NFκB with < 50% inhibition at 

20 μg/mL

[31]
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Table 1  (continued)

Entry Compound name (number) Novelty Sources Geographical area of collection Biological activities References

60 Sarcomililatin D (60) New Sarcophyton mililatensis Weizhou Island, Beihai, Guangxi Autono-

mous Region, China

No anti-cancer activity against HL-60 

and A-549 with  IC50 > 10 μmol/L; 

no inhibitory activity toward TNF-α 

induced NFκB with < 50% inhibition at 

20 μg/mL

[31]

61 Sarcomililatol (61) New Sarcophyton mililatensis Weizhou Island, Beihai, Guangxi Autono-

mous Region, China

No anti-cancer activity against HL-60 

and A-549 with  IC50 > 10 μmol/L; 

no inhibitory activity toward TNF-α 

induced NFκB with < 50% inhibition at 

20 μg/mL

[31]

62 ( +)-isosarcophytoxide (62) Known Sarcophyton mililatensis Weizhou Island, Beihai, Guangxi Autono-

mous Region, China

Strong anti-cancer activity against HL-60 

and A549 with  IC50 = 0.78 ± 0.21 

and 1.26 ± 0.80 μmol/L, respec-

tively; moderate inhibitory activity 

toward TNF-α induced NFκB with 

 IC50 = 22.52 ± 4.44 μmol/L

[31]

63 Stellatumolide A (63) New Sarcophyton stellatum The coast of Dongsha Atoll, Taiwan No anti-cancer activity against HepG2, 

MDA-MBA231, and A549 with 

 IC50 > 20 μg/mL

[33]

64 Stellatumolide B (64) New Sarcophyton stellatum The coast of Dongsha Atoll, Taiwan No anti-cancer activity against HepG2, 

MDA-MBA231, and A549 with 

 IC50 > 20 μg/mL

[33]

65 Stellatumolide C (65) New Sarcophyton stellatum The coast of Dongsha Atoll, Taiwan No anti-cancer activity against HepG2, 

MDA-MBA231, and A549 with 

 IC50 > 20 μg/mL

[33]

66 Stellatumonin A (66) New Sarcophyton stellatum The coast of Dongsha Atoll, Taiwan No anti-cancer activity against HepG2, 

MDA-MBA231, and A549 with 

 IC50 > 20 μg/mL

[33]

67 Stellatumonin B (67) New Sarcophyton stellatum The coast of Dongsha Atoll, Taiwan No anti-cancer activity against HepG2, 

MDA-MBA231, and A549 with 

 IC50 > 20 μg/mL

[33]

68 Stellatumonone (68) New Sarcophyton stellatum The coast of Dongsha Atoll, Taiwan No anti-cancer activity against HepG2, 

MDA-MBA231, and A549 with 

 IC50 > 20 μg/mL

[33]

69 Cherbonolide A (69) New Sarcophyton cherbonnieri Jihui Fish Port, Taiwan Moderate anti-inflammatory activity 

by inhibition of fMLF/CB-induced 

superoxide anion generation and esta-

lase release in human neutrophils with 

32.1 ± 4.3 and 37.6 ± 5.0% inhibition at 

30 μM, respectively

[34]
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Table 1  (continued)

Entry Compound name (number) Novelty Sources Geographical area of collection Biological activities References

70 Cherbonolide B (70) New Sarcophyton cherbonnieri Jihui Fish Port, Taiwan Anti-inflammatory activity by inhibi-

tion of fMLF/CB-induced superoxide 

anion generation and estalase release 

in human neutrophils with 4.0 ± 6.7 

and 23.5 ± 6.6% inhibition at 30 μM, 

respectively

[34]

71 Cherbonolide C (71) New Sarcophyton cherbonnieri Jihui Fish Port, Taiwan Moderate anti-inflammatory activity 

by inhibition of fMLF/CB-induced 

superoxide anion generation and esta-

lase release in human neutrophils with 

44.5 ± 4.6 and 35.6 ± 6.2% inhibition at 

30 μM, respectively

[34]

72 Cherbonolide D (72) New Sarcophyton cherbonnieri Jihui Fish Port, Taiwan Anti-inflammatory activity by inhibi-

tion of fMLF/CB-induced superoxide 

anion generation and estalase release 

in human neutrophils with 6.4 ± 4.2 

and 27.6 ± 6.4% inhibition at 30 μM, 

respectively

[34]

73 Cherbonolide E (73) New Sarcophyton cherbonnieri Jihui Fish Port, Taiwan Anti-inflammatory activity by inhibi-

tion of fMLF/CB-induced superoxide 

anion generation and estalase release 

in human neutrophils with 2.6 ± 6.2 

and 30.5 ± 4.6% inhibition at 30 μM, 

respectively

[34]

74 Bischerbolide peroxide (74) New Sarcophyton cherbonnieri Jihui Fish Port, Taiwan Moderate anti-inflammatory activity 

by inhibition of fMLF/CB-induced 

superoxide anion generation and 

estalase release in human neutrophils 

with 64.6 ± 0.8  (IC50 = 26.2 ± 1.0 μM) 

and 42.6 ± 5.1% inhibition at 30 μM, 

respectively

[34]

75 Isosarcophine (75) Known Sarcophyton cherbonnieri Jihui Fish Port, Taiwan Anti-inflammatory activity by inhibi-

tion of fMLF/CB-induced superoxide 

anion generation and estalase release 

in human neutrophils with 3.5 ± 5.3 

and 20.7 ± 4.1% inhibition at 30 μM, 

respectively

[34]

76 9-hydroxy-7,8-dehydro-sarcotrocheliol 

(76)

New Sarcophyton trocheliophorum Near Mahmieat of the Red Sea 

about ~ 1 km on the coast of Hurghada, 

East Egypt

No anti-bacterial activity against Staphy-

lococcus aureus, Bacillus subtilis, 

Streptomyces viridochromogenes, 

Escherichia coli, Mucor miehei, Can-

dida albicans, and Chlorella vulgaris at 

40 μg/disc

[35]
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Table 1  (continued)

Entry Compound name (number) Novelty Sources Geographical area of collection Biological activities References

77 8,9-expoy-sarcotrocheliol acetate (77) New Sarcophyton trocheliophorum Near Mahmieat of the Red Sea 

about ~ 1 km on the coast of Hurghada, 

East Egypt

No anti-bacterial activity against Staphy-

lococcus aureus, Bacillus subtilis, 

Streptomyces viridochromogenes, 

Escherichia coli, Mucor miehei, Can-

dida albicans, and Chlorella vulgaris at 

40 μg/disc

[35]

78 Sarcophytonolide S (78) New Sarcophyton trocheliophorum Yalong Bay, Hainan Province, China No inhibitory effect toward PTP1B [36]

79 Sarcophytonolide T (79) New Sarcophyton trocheliophorum Yalong Bay, Hainan Province, China No inhibitory effect toward PTP1B [36]

80 Sarcophytonolide U (80) New Sarcophyton trocheliophorum Yalong Bay, Hainan Province, China No inhibitory effect toward PTP1B [36]

81 Sartrolide H (81) New Sarcophyton trocheliophorum Yalong Bay, Hainan Province, China Moderate inhibitory effect toward PTP1B 

with  IC50 = 19.9 ± 3.13 μM

[36]

82 Sartrolide I (82) New Sarcophyton trocheliophorum Yalong Bay, Hainan Province, China No inhibitory effect toward PTP1B [36]

83 Sartrolide J (83) New Sarcophyton trocheliophorum Yalong Bay, Hainan Province, China No inhibitory effect toward PTP1B [36]

84 Sarcophytolide (84) Known Sarcophyton trocheliophorum Yalong Bay, Hainan Province, China Moderate inhibitory effect toward PTP1B 

with  IC50 = 15.4 ± 1.11 μM. Moderate 

anti-bacterial activity against Staphylo-

coccus aureus with  MIC50 = 250 μM

[36]

85 Sarcophytonolide V (85) New Sarcophyton sp. Sepanggar Bay, North Borneo Antifungal activity agains O. humicola 

and H. milfordensis with MIC 6.25 μg/

mL

[37]

86 Glaucumolide A (86) Known Sarcophyton trocheliophorum Xisha Islands in the South China Sea Significantly induce  CD3+ T cells prolif-

eration and increase  CD4+/CD8+ T cells 

ratio at 3 μM

[38]

87 Bistrochelide A (87) New Sarcophyton trocheliophorum Xisha Islands in the South China Sea Decrease  CD4=/CD8+ T cells ratio on 

mice splenocytes at 3 μM

[38]

88 Bistrochelide B (88) New Sarcophyton trocheliophorum Xisha Islands in the South China Sea Significantly induce  CD3+ T cells prolif-

eration on mice splenocytes at 3 μM

[38]

89 Bistrochelide C (89) New Sarcophyton trocheliophorum Xisha Islands in the South China Sea Significantly increase  CD4+/CD8+ T cells 

ratio on mice splenocytes at 3 μM

[38]

90 Bistrochelide D (90) New Sarcophyton trocheliophorum Xisha Islands in the South China Sea No effect on  CD3+ T cells proliferation 

and  CD4+/CD8+ T cells ratio on mice 

splenocytes at 3 μM

[38]

91 Bistrochelide E (91) New Sarcophyton trocheliophorum Xisha Islands in the South China Sea No effect on  CD3+ T cells proliferation 

and  CD4+/CD8+ T cells ratio on mice 

splenocytes at 3 μM

[38]

92 7-acetyl-8-epi-sinumaximol G (92) New Sarcophyton sp. Egyptian Red Sea off the coast of 

Hurghada

Moderate anti-proliferation 

activity against MCF-7 with 

 IC50 = 23.84 ± 0.2 μg/mL

[32]

93 8-epi-sinumaximol G (93) New Sarcophyton sp. Egyptian Red Sea off the coast of 

Hurghada

Moderate anti-proliferation 

activity against MCF-7 with 

 IC50 = 26.22 ± 0.1 μg/mL

[32]
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Table 1  (continued)

Entry Compound name (number) Novelty Sources Geographical area of collection Biological activities References

94 12-acetyl-7, 12-epi-sinumaximol G (94) New Sarcophyton sp. Egyptian Red Sea off the coast of 

Hurghada

Moderate anti-proliferation 

activity against MCF-7 with 

 IC50 = 26.81 ± 0.2 μg/mL

[32]

95 12-hydroxysarcoph-10-ene (95) New Sarcophyton sp. Egyptian Red Sea off the coast of 

Hurghada

Moderate anti-proliferation 

activity against MCF-7 with 

 IC50 = 25.28 ± 0.3 μg/mL

[32]

96 8-hydroxy-epi-sarcophinone (96) New Sarcophyton sp. Egyptian Red Sea off the coast of 

Hurghada

Moderate anti-proliferation 

activity against MCF-7 with 

 IC50 = 27.2 ± 0.5 μg/mL

[32]

97 Sarcoehrenolide A (97) New Sarcophyton ehrenbergi South China Sea Moderate anti-inflammatory activity by 

TNF-α inhibition on RAW 264.7 with 

 IC50 = 28.5 μM; no anti-cancer activity 

against A549, HT-29, SNU-398, and 

Capan-1 with  IC50 > 50 μM

[39]

98 Sarcoehrenolide B (98) New Sarcophyton ehrenbergi South China Sea Moderate anti-inflammatory activity by 

TNF-α inhibition on RAW 264.7 with 

 IC50 = 8.5 μM; no anti-cancer activity 

against A549, HT-29, SNU-398, and 

Capan-1 with  IC50 > 50 μM

[39]

99 Sarcoehrenolide C (99) New Sarcophyton ehrenbergi South China Sea Compound not tested [39]

100 Sarcoehrenolide D (100) New Sarcophyton ehrenbergi South China Sea Moderate anti-inflammatory activity by 

TNF-α inhibition on RAW 264.7 with 

 IC50 = 27.3 μM; no anti-cancer activity 

against A549, HT-29, SNU-398, and 

Capan-1 with  IC50 > 50 μM

[39]

101 Sarcoehrenolide E (101) New Sarcophyton ehrenbergi South China Sea No anti-inflammatory activity by 

TNF-α inhibition on RAW 264.7 with 

 IC50 > 50 μM; no anti-cancer activity 

against A549, HT-29, SNU-398, and 

Capan-1 with  IC50 > 50 μM

[39]

102 Ehrenbergol D (102) Known Sarcophyton ehrenbergi South China Sea Moderate anti-inflammatory activity by 

TNF-α inhibition on RAW 264.7 with 

 IC50 = 24.2 μM; no anti-cancer activity 

against A549, HT-29, SNU-398, and 

Capan-1 with  IC50 > 50 μM

[39]

103 Sarcoehrenbergilid D (103) Known Sarcophyton ehrenbergi Egyptian Red Sea off the coast of 

Hurghada

Potent anti-cancer activity against A549 

with  IC25 = 23.3 μM; no anti-cancer 

activity against HepG2 and Caco-2 with 

 IC25 > 100 μM

[40]
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Table 1  (continued)

Entry Compound name (number) Novelty Sources Geographical area of collection Biological activities References

104 Sarcoehrenbergilid E (104) Known Sarcophyton ehrenbergi Egyptian Red Sea off the coast of 

Hurghada

Potent anti-cancer activity against A549 

with  IC25 = 27.3 μM; weaker anti-

cancer activity against HepG2 with 

 IC25 = 22.6 μM; no anti-cancer activity 

against Caco-2 with  IC25 > 100 μM

[40]

105 Sarcoehrenbergilid F (105) Known Sarcophyton ehrenbergi Egyptian Red Sea off the coast of 

Hurghada

Potent anti-cancer activity against A549 

with  IC25 = 25.4 μM; weaker anti-

cancer activity against HepG2 with 

 IC25 = 31.8 μM; no anti-cancer activity 

against Caco-2 with  IC25 > 100 μM

[40]

106 Sarcoglaucin A (106) New Sarcophyton glaucum Xisha Islands (YaGong Island) of South 

China Sea

No anti-cancer activity against K562, 

HL-60, A549, BEL-7402, HCT-116, 

Hela and L-02; no anti-bacterial activity 

against Gram-negative and Gram-pos-

itive bacteria; no anti-fouling activity 

against barnacle Balanus Amphitrite

[41]

107 Sarcoglaucin B (107) New Sarcophyton glaucum Xisha Islands (YaGong Island) of South 

China Sea

No anti-cancer activity against K562, 

HL-60, A549, BEL-7402, HCT-116, 

Hela and L-02; no anti-bacterial activity 

against Gram-negative and Gram-

positive bacteria; anti-larval settlement 

activity at 25 ppm with adhesive rate of 

6.52%. No anti-fouling activity against 

barnacle Balanus Amphitrite

[41]

108 Sarcoglaucin C (108) New Sarcophyton glaucum Xisha Islands (YaGong Island) of South 

China Sea

No anti-cancer activity against K562, 

HL-60, A549, BEL-7402, HCT-116, 

Hela and L-02; no anti-bacterial activity 

against Gram-negative and Gram-pos-

itive bacteria; no anti-fouling activity 

against barnacle Balanus Amphitrite

[41]

109 Sarcoglaucin D (109) New Sarcophyton glaucum Xisha Islands (YaGong Island) of South 

China Sea

No anti-cancer activity against K562, 

HL-60, A549, BEL-7402, HCT-116, 

Hela and L-02; no anti-bacterial activity 

against Gram-negative and Gram-pos-

itive bacteria; no anti-fouling activity 

against barnacle Balanus Amphitrite

[41]
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Table 1  (continued)

Entry Compound name (number) Novelty Sources Geographical area of collection Biological activities References

110 Sarcoglaucin E (110) New Sarcophyton glaucum Xisha Islands (YaGong Island) of South 

China Sea

No anti-cancer activity against K562, 

HL-60, A549, BEL-7402, HCT-116, 

Hela and L-02; no anti-bacterial activity 

against Gram-negative and Gram-

positive bacteria; anti-larval settlement 

activity at 25 ppm with adhesive rate of 

4.60%; no anti-fouling activity against 

barnacle Balanus Amphitrite

[41]

111 Sarcoglaucin F (111) New Sarcophyton glaucum Xisha Islands (YaGong Island) of South 

China Sea

No anti-cancer activity against K562, 

HL-60, A549, BEL-7402, HCT-116, 

Hela and L-02; no anti-bacterial activity 

against Gram-negative and Gram-pos-

itive bacteria; no anti-fouling activity 

against barnacle Balanus Amphitrite

[41]

112 Sarcoglaucin G (112) New Sarcophyton glaucum Xisha Islands (YaGong Island) of South 

China Sea

No anti-cancer activity against K562, 

HL-60, A549, BEL-7402, HCT-116, 

Hela and L-02; no anti-bacterial activity 

against Gram-negative and Gram-pos-

itive bacteria; no anti-fouling activity 

against barnacle Balanus Amphitrite

[41]

113 Sarcoglaucin H (113) New Sarcophyton glaucum Xisha Islands (YaGong Island) of South 

China Sea

No anti-cancer activity against K562, 

HL-60, A549, BEL-7402, HCT-116, 

Hela and L-02; no anti-bacterial activity 

against Gram-negative and Gram-pos-

itive bacteria; no anti-fouling activity 

against barnacle Balanus Amphitrite

[41]

114 Sarcoglaucin I (114) New Sarcophyton glaucum Xisha Islands (YaGong Island) of South 

China Sea

No anti-cancer activity against K562, 

HL-60, A549, BEL-7402, HCT-116, 

Hela and L-02; no anti-bacterial activity 

against Gram-negative and Gram-pos-

itive bacteria; no anti-fouling activity 

against barnacle Balanus Amphitrite

[41]

115 Trochelioid (115) Known Sarcophyton glaucum Xisha Islands (YaGong Island) of South 

China Sea

No anti-cancer activity against K562, 

HL-60, A549, BEL-7402, HCT-116, 

Hela and L-02; no anti-bacterial activity 

against Gram-negative and Gram-

positive bacteria; strong anti-fouling 

activity against Balanus Amphitrite with 

adhesive rate 8.19% at 25 ppm

[41]
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Table 1  (continued)

Entry Compound name (number) Novelty Sources Geographical area of collection Biological activities References

116 7α-hydroxy-△8(19)-

deepoxysarcophine (116)

Known Sarcophyton glaucum Xisha Islands (YaGong Island) of South 

China Sea

No anti-cancer activity against K562, 

HL-60, A549, BEL-7402, HCT-116, 

Hela and L-02; no anti-bacterial activity 

against Gram-negative and Gram-

positive bacteria; strong anti-fouling 

activity against Balanus Amphitrite with 

adhesive rate 14.14% at 25 ppm

[41]

117 (−)-sartrochine (117) Known Sarcophyton glaucum Xisha Islands (YaGong Island) of South 

China Sea

No anti-cancer activity against K562, 

HL-60, A549, BEL-7402, HCT-116, 

Hela and L-02; no anti-bacterial activity 

against Gram-negative and Gram-

positive bacteria; strong anti-fouling 

activity against Balanus Amphitrite with 

adhesive rate 7.78% at 25 ppm

[41]

118 Sarcomililate A (118) New Sarcophyton mililatensis Xigu Island, Hainan Province, China Anti-proliferation activity against 

ConA-induced T cell proliferation and 

LPS-induced B cell proliferation with 

 IC50 = 49.8 μM and 20.2 μM, respec-

tively; no anti-cancer activity against 

A549, HT-29, Hep3B, and MDA-

MB-436 at 50 μM

[42]

119 Sarcomililatol A (119) New Sarcophyton mililatensis Xigu Island, Hainan Province, China Anti-proliferation activity against 

ConA-induced T cell proliferation and 

LPS-induced B cell proliferation with 

 IC50 = 38.9 μM and 22.1 μM, respec-

tively; no anti-cancer activity against 

A549, HT-20, Hep3B, and MDA-

MB-436 at 50 μM

[42]

120 Sarcomililatol B (120) New Sarcophyton mililatensis Xigu Island, Hainan Province, China No anti-proliferation activity against 

ConA-induced T cell proliferation, 

LPS-induced B cell proliferation, A549, 

HT-20, Hep3B, and MDA-MB-436 at 

50 μM

[42]

121 Yalogene A (121) Known Sarcophyton mililatensis Xigu Island, Hainan Province, China Anti-proliferation activity against 

LPS-induced B cell proliferation with 

 IC50 = 4.8 μM; no anti-cancer activity 

against ConA-induced T cell prolifera-

tion, A-549, HT-20, Hep3B, and MDA-

MB-436 at 50 μM

[42]
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Table 1  (continued)

Entry Compound name (number) Novelty Sources Geographical area of collection Biological activities References

122 Sarcophytol M (122) Known Sarcophyton mililatensis Xigu Island, Hainan Province, China Anti-proliferation activity against 

ConA-induced T cell proliferation and 

LPS-induced B cell proliferation with 

 IC50 = 11.4 μM and 4.9 μM, respec-

tively; no anti-cancer activity against 

A549, HT-29, Hep3B, and MDA-

MB-436 at 50 μM

[42]

123 Sarcoehrenin A (123) New Sarcophyton ehrenbergi Weizhou Island, Guangxi Province, China No anti-inflammatory activitiy on TNF-α 

secretion inhibition by RAW 264.7 with 

 IC50 > 50 μM

[43]

124 Sarcoehrenin B (124) New Sarcophyton ehrenbergi Weizhou Island, Guangxi Province, China No anti-inflammatory activitiy on TNF-α 

secretion inhibition by RAW 264.7 with 

 IC50 > 50 μM

[43]

125 Sarcoehrenin C (125) New Sarcophyton ehrenbergi Weizhou Island, Guangxi Province, China No anti-inflammatory activitiy on TNF-α 

secretion inhibition by RAW 264.7 with 

 IC50 > 50 μM

[43]

126 Sarcoehrenin D (126) New Sarcophyton ehrenbergi Weizhou Island, Guangxi Province, China No anti-inflammatory activitiy on TNF-α 

secretion inhibition by RAW 264.7 with 

 IC50 > 50 μM

[43]

127 Sarcoehrenin E (127) New Sarcophyton ehrenbergi Weizhou Island, Guangxi Province, China No anti-inflammatory activitiy on TNF-α 

secretion inhibition by RAW 264.7 with 

 IC50 > 50 μM

[43]

128 Sarcoehrenin F (128) New Sarcophyton ehrenbergi Weizhou Island, Guangxi Province, China No anti-inflammatory activitiy on TNF-α 

secretion inhibition by RAW 264.7 with 

 IC50 > 50 μM

[43]

129 Sarcoehrenin G (129) New Sarcophyton ehrenbergi Weizhou Island, Guangxi Province, China Moderate anti-inflammatory activitiy on 

TNF-α secretion inhibition by RAW 

264.7 with  IC50 = 21.3 μM

[43]

130 Sarcoehrenin H (130) New Sarcophyton ehrenbergi Weizhou Island, Guangxi Province, China Moderate anti-inflammatory activitiy on 

TNF-α secretion inhibition by RAW 

264.7 with  IC50 = 30.8 μM

[43]

131 Sarcoehrenin I (131) New Sarcophyton ehrenbergi Weizhou Island, Guangxi Province, China No anti-inflammatory activitiy on TNF-α 

secretion inhibition by RAW 264.7 with 

 IC50 > 50 μM

[43]

132 (2S,11S,12S)-isosarco phytoxide (132) New Sarcophyton ehrenbergi Weizhou Island, Guangxi Province, China No anti-inflammatory activitiy on TNF-α 

secretion inhibition by RAW 264.7 with 

 IC50 > 50 μM

[43]

133 Sarcoehrenin J (133) New Sarcophyton ehrenbergi Weizhou Island, Guangxi Province, China Moderate anti-inflammatory activitiy on 

TNF-α secretion inhibition by RAW 

264.7 with  IC50 = 38.6 μM

[43]
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Table 1  (continued)

Entry Compound name (number) Novelty Sources Geographical area of collection Biological activities References

134 (13S)-cembra-1,3,7,11-tetraen-13-ol (134) Known Sarcophyton ehrenbergi Weizhou Island, Guangxi Province, China Potent anti-inflammatory activitiy on 

TNF-α secretion inhibition by RAW 

264.7 with  IC50 = 9.1 μM

[43]

135 (+)-sarcophtol (135) Known Sarcophyton ehrenbergi Weizhou Island, Guangxi Province, China Moderate anti-inflammatory activitiy on 

TNF-α secretion inhibition by RAW 

264.7 with  IC50 = 15.4 μM

[43]

136 Cembrene-C (136) Known Sarcophyton ehrenbergi Weizhou Island, Guangxi Province, China Moderate anti-inflammatory activitiy on 

TNF-α secretion inhibition by RAW 

264.7 with  IC50 = 29.5 μM

[43]

137 (1R,4R,2E,7E,11E)-cembra-2,7,11-trien-

4-ol (137)

Known Sarcophyton ehrenbergi Weizhou Island, Guangxi Province, China Moderate anti-inflammatory activitiy on 

TNF-α secretion inhibition by RAW 

264.7 with  IC50 = 12.5 μM

[43]

138 (1S,4R,2E,7E,11E)-cembratrien-4-ol 

(138)

Known Sarcophyton ehrenbergi Weizhou Island, Guangxi Province, China Potent anti-inflammatory activitiy on 

TNF-α secretion inhibition by RAW 

264.7 with  IC50 = 7.2 μM

[43]

139 (7S,8R)-dihydroxy-deepoxysarcophine 

(139)

Known Sarcophyton glaucum Dahab, Ras Sudr, and Sharm El-Sheikh, 

Red Sea Coast

Anti-cancer activity against HEK293 with 

 LD50 = 123.5 ± 13.00 mM. Neurologi-

cal activity by competitive inhibition 

of neuronal glycine receptor with 

 KI = 109 ± 9 μM; no effect on strychnine 

toxicity in mouse experiment model

[44]

140 Sardigitolide A (140) New Sarcophyton digitatum Collected from the wild and cultured in 

National Museum of Marine Biology 

and Aquarium, Taiwan

Not cytotoxic towards MCF-7, MDA-

MB-231, HepG2, and HeLa; no anti-

inflammatory activity on LPS-stimu-

lated murine macrophage J774A.1 cell

[45]

141 Sardigitolide B (141) New Sarcophyton digitatum Collected from the wild and cultured in 

National Museum of Marine Biology 

and Aquarium, Taiwan

Cytotoxic towards MCF-7 and MDA-

MB-231 with  IC50 of 9.6 ± 3.0 and 

14.8 ± 4.0 µg/mL, respectively; no 

anti-inflammatory activity on LPS-stim-

ulated murine macrophage J774A.1 cell

[45]

142 Sardigitolide C (142) New Sarcophyton digitatum Collected from the wild and cultured in 

National Museum of Marine Biology 

and Aquarium, Taiwan

Not cytotoxic towards MCF-7, MDA-

MB-231, HepG2, and HeLa; no anti-

inflammatory activity on LPS-stimu-

lated murine macrophage J774A.1 cell

[45]

143 Sardigitolide D (143) New Sarcophyton digitatum Collected from the wild and cultured in 

National Museum of Marine Biology 

and Aquarium, Taiwan

Not cytotoxic towards MCF-7, MDA-

MB-231, HepG2, and HeLa; no anti-

inflammatory activity on LPS-stimu-

lated murine macrophage J774A.1 cell

[45]

144 Sarcophytolide L (144) Known Sarcophyton digitatum Collected from the wild and cultured in 

National Museum of Marine Biology 

and Aquarium, Taiwan

Not cytotoxic towards MCF-7, MDA-

MB-231, HepG2, and HeLa; no anti-

inflammatory activity on LPS-stimu-

lated murine macrophage J774A.1 cell

[45]
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Table 1  (continued)

Entry Compound name (number) Novelty Sources Geographical area of collection Biological activities References

145 Glaucumolide A (145) Known Sarcophyton digitatum Collected from the wild and cultured in 

National Museum of Marine Biology 

and Aquarium, Taiwan

Cytotoxic towards MCF-7, HepG2, 

and HeLa cells with  IC50 values of 

10.1 ± 3.3; 14.9 ± 3.5; and 17.1 ± 4.5 µg/

mL, respectively; showed anti-inflam-

matory activity through inhibiting 

the production of IL-1β to 68 ± 1% in 

LPS-stimulated murine macrophages 

J774A.1 at a concentration of 10 µg/mL 

with  IC50 values of 10.7 ± 2.7 µg/mL

[45]

146 Glaucumolide B (146) Known Sarcophyton digitatum Collected from the wild and cultured in 

National Museum of Marine Biology 

and Aquarium, Taiwan

Cytotoxic towards MCF-7, MDA-

MB-231, and HepG2 cells with 

 IC50 value of 9.4 ± 3.0 17.8 ± 4.5 

14.9 ± 4.2 µg/mL, respectively; no anti-

inflammatory activity on LPS-stimu-

lated murine macrophage J774A.1 cell

[45]

147 Isosarcophytonolide D (147) Known Sarcophyton digitatum Collected from the wild and cultured in 

National Museum of Marine Biology 

and Aquarium, Taiwan

Cytotoxic towards MCF-7 with  IC50 value 

of 10.9 ± 4.3 µg/mL; showed anti-

inflammatory activity through inhibiting 

the production of IL-1β to 56 ± 1% in 

LPS-stimulated murine macrophages 

J774A.1 at a concentration of 10 µg/mL 

with  IC50 value of 14.9 ± 5.1 µg/mL

[45]

148 Sarcotenusene A (148) New Sarcophyton tenuispiculatum Collected from southern Taiwan and 

cultured at the Graduate Institute of 

Natural Products, Kaohsiung Medical 

University, Taiwan

Inactive in PPAR-ɣ transcription factor 

assay; showed cytotoxicity against 

MCF-7 cell line with  IC50 value 

of 34.3 ± 3.7 µm; inactive on cyto-

toxic assay towards MDA-MB-231, 

HepG2 and HeLa cell line; inactive in 

inflammatory assay in LPS-stimulated 

J774A.1 macrophage cell

[46]

149 Sarcotenusene B (149) New Sarcophyton tenuispiculatum Collected from southern Taiwan and 

cultured at the Graduate Institute of 

Natural Products, Kaohsiung Medical 

University, Taiwan

Inactive in PPAR-ɣ transcription factor 

assay; inactive on cytotoxic assay 

towards MCF-7, MDA-MB-231, 

HepG2 and HeLa cell line; inactive in 

inflammatory assay in LPS-stimulated 

J774A.1 macrophage cell

[46]

150 Sarcotenusene C (150) New Sarcophyton tenuispiculatum Collected from southern Taiwan and 

cultured at the Graduate Institute of 

Natural Products, Kaohsiung Medical 

University, Taiwan

Inactive in PPAR-ɣ transcription factor 

assay; inactive on cytotoxic assay 

towards MCF-7, MDA-MB-231, 

HepG2 and HeLa cell line; inactive in 

inflammatory assay in LPS-stimulated 

J774A.1 macrophage cell

[46]
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Table 1  (continued)

Entry Compound name (number) Novelty Sources Geographical area of collection Biological activities References

151 (2S, 7S, 8S)-sarcophytoxide (151) Known Sarcophyton tenuispiculatum Collected from southern Taiwan and 

cultured at the Graduate Institute of 

Natural Products, Kaohsiung Medical 

University, Taiwan

Inactive in PPAR-ɣ transcription factor 

assay; showed cytotoxicity against 

the MCF-7 and HepG2 cell line 

with an  IC50 value of 37.6 ± 4.2 and 

35.2 ± 4.4 µm, respectively; inactive 

on cytotoxic assay towards MDA-

MB-231 and HeLa cell line; inactive in 

inflammatory assay in LPS-stimulated 

J774A.1 macrophage cell

[46]

152 (2S, 7R, 8R)-sarcophytoxide (152) Known Sarcophyton tenuispiculatum Collected from southern Taiwan and 

cultured at the Graduate Institute of 

Natural Products, Kaohsiung Medical 

University, Taiwan

Inactive in PPAR-ɣ transcription factor 

assay; showed cytotoxicity against 

the MCF-7 and HepG2 cell line 

with an  IC50 value of 33.3 ± 3.5 and 

28.6 ± 3.4 µm, respectively; inactive 

on cytotoxic assay towards MDA-

MB-231 and HeLa cell line; inactive in 

inflammatory assay in LPS-stimulated 

J774A.1 macrophage cell

[46]

153 Sarcophytonin F (153) Known Sarcophyton tenuispiculatum Collected from southern Taiwan and 

cultured at the Graduate Institute of 

Natural Products, Kaohsiung Medical 

University, Taiwan

Inactive in PPAR-ɣ transcription factor 

assay; showed cytotoxicity against the 

MCF-7 and MDA-MB-231 cell line 

with an  IC50 value of 30.1 ± 3.1 and 

38.6 ± 5.0 µm, respectively; inactive 

on cytotoxic assay towards HepG2 and 

HeLa cell line; inactive in inflamma-

tory assay in LPS-stimulated J774A.1 

macrophage cell

[46]

154 3,4-dihydro-4α-hydroxy-∆2-sarcophine 

(154)

Known Sarcophyton tenuispiculatum Collected from southern Taiwan and 

cultured at the Graduate Institute of 

Natural Products, Kaohsiung Medical 

University, Taiwan

Inactive in PPAR-ɣ transcription factor 

assay; showed cytotoxicity against 

the MCF-7 and HepG2 cell line 

with an  IC50 value of 24.3 ± 3.0 and 

34.5 ± 4.2 µm, respectively; inactive 

on cytotoxic assay towards MDA-

MB-231 and HeLa cell line; inactive in 

inflammatory assay in LPS-stimulated 

J774A.1 macrophage cell

[46]
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Table 1  (continued)

Entry Compound name (number) Novelty Sources Geographical area of collection Biological activities References

155 A hydroperoxide obtained by autoxidation 

of dihydrofuranocembranoid (155)

Known Sarcophyton tenuispiculatum Collected from southern Taiwan and 

cultured at the Graduate Institute of 

Natural Products, Kaohsiung Medical 

University, Taiwan

Inactive in PPAR-ɣ transcription factor 

assay; showed cytotoxicity against 

the MCF-7 and HepG2 cell line 

with an  IC50 value of 27.2 ± 4.0 and 

36.4 ± 5.3 µm, respectively; inactive 

on cytotoxic assay towards MDA-

MB-231 and HeLa cell line; inactive in 

inflammatory assay in LPS-stimulated 

J774A.1 macrophage cell

[46]

156 ( +)-7α,8β-dihydroxydeepoxysarcophine 

(156)

Known Sarcophyton tenuispiculatum Collected from southern Taiwan and 

cultured at the Graduate Institute of 

Natural Products, Kaohsiung Medical 

University, Taiwan

Inactive in PPAR-ɣ transcription factor 

assay; showed anti-inflammatory activ-

ity through potentially inhibited IL-1β 

production to 56 ± 1% in LPS-stimu-

lated murine macrophage J774A.1 cell 

at a concentration of 30 µm; inactive on 

cytotoxic assay towards MCF-7, MDA-

MB-231, HepG2 and HeLa cell line

[46]

157 Sarcoroseolide A (157) New Sarcophyton roseum Dahab, Red

Sea, Egypt

Showed no anti-inflammatory activity via 

iNOS inhibition and/or Nrf-2 induction 

and no cytotoxicity activity toward SK-

MEL, KB, BT-549, and SK-OV-3 cell 

lines and two kidney (LLC-PK1 and 

VERO) non-cancerous cell lines

[47]

158 Sarcoroseolide B (158) New Sarcophyton roseum Dahab, Red

Sea, Egypt

Showed anti-inflammatory activity via 

iNOS inhibition with  IC50 of 50 µM.

Showed no cytotoxicity activity toward 

SK-MEL, KB, BT-549, and SK-OV-3 

cell lines and two kidney (LLC-PK1 and 

VERO) non-cancerous cell lines

[47]

159 Sarcoroseolide C (159) New Sarcophyton roseum Dahab, Red

Sea, Egypt

Showed no anti-inflammatory activity via 

iNOS inhibition and/or Nrf-2 induction 

and no cytotoxicity activity toward SK-

MEL, KB, BT-549, and SK-OV-3 cell 

lines and two kidney (LLC-PK1 and 

VERO) non-cancerous cell lines

[47]

160 Sarcoroseolide D (160) New Sarcophyton roseum Dahab, Red

Sea, Egypt

Showed no anti-inflammatory activity via 

iNOS inhibition and/or Nrf-2 induction 

and no cytotoxicity activity toward SK-

MEL, KB, BT-549, and SK-OV-3 cell 

lines and two kidney (LLC-PK1 and 

VERO) non-cancerous cell lines

[47]
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Table 1  (continued)

Entry Compound name (number) Novelty Sources Geographical area of collection Biological activities References

161 2-epi-sarcophine (161) Known Sarcophyton roseum Dahab, Red

Sea, Egypt

Showed anti-inflammatory activity via 

Nrf-2 induction at 100 μM (2.1-fold), 

50 μM (1.4-fold), and 25 μM (0.9-fold).. 

Showed no cytotoxicity activity toward 

SK-MEL, KB, BT-549, and SK-OV-3 

cell lines and two kidney (LLC-PK1 and 

VERO) non-cancerous cell lines

[47]

162 2R,7R,8R-dihydroxydeepoxysarcophine 

(162)

Known Sarcophyton roseum Dahab, Red

Sea, Egypt

Showed anti-inflammatory activity via 

iNOS inhibition with  IC50 of 39 µM and 

Nrf-2 induction at 100 μM (1.8-fold), 

50 μM (1.5-fold), and 25 μM (1.5-fold). 

Showed no cytotoxicity activity toward 

SK-MEL, KB, BT-549, and SK-OV-3 

cell lines and two kidney (LLC-PK1 and 

VERO) non-cancerous cell lines

[47]

163 Cherbonolide F (163) New Sarcophyton cherbonnieri Jihui Fish Port, Taiwan Low and moderate activities on anti-

inflammatory assay with inhibi-

tion of superoxide anion generation 

(11.0% ± 8.7%) and elastase release 

(35.1% ± 10.6%) at 30 µM

[48]

164 Cherbonolide G (164) New Sarcophyton cherbonnieri Jihui Fish Port, Taiwan Moderate and high activities on anti-

inflammatory assay with inhibi-

tion of superoxide anion generation 

(29.8% ± 9.8%) and elastase release 

(48.2% ± 12.5%) at 30 µM

[48]

165 Cherbonolide H (165) New Sarcophyton cherbonnieri Jihui Fish Port, Taiwan High and moderate activities on 

anti-inflammatory assay with inhibi-

tion of superoxide anion generation 

(44.5% ± 7.9%) and elastase release 

(35.6% ± 10.7%) at 30 µM

[48]

166 Cherbonolide I (166) New Sarcophyton cherbonnieri Jihui Fish Port, Taiwan Low and moderate activities on anti-

inflammatory assay with inhibi-

tion of superoxide anion generation 

(6.4% ± 7.3%) and elastase release 

(27.6% ± 12.8%) at 30 µM

[48]

167 Cherbonolide J (167) New Sarcophyton cherbonnieri Jihui Fish Port, Taiwan Low and moderate activities on anti-

inflammatory assay with inhibi-

tion of superoxide anion generation 

(6.2% ± 5.5%) and elastase release 

(29.7% ± 11.1%) at 30 µM

[48]
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Table 1  (continued)

Entry Compound name (number) Novelty Sources Geographical area of collection Biological activities References

168 Cherbonolide K (168) New Sarcophyton cherbonnieri Jihui Fish Port, Taiwan Low activities on anti-inflammatory assay 

with inhibition of superoxide anion 

generation (12.9% ± 11.4%) and elastase 

release (16.7% ± 10.2%) at 30 µM

[48]

169 Cherbonolide L (169) New Sarcophyton cherbonnieri Jihui Fish Port, Taiwan Low and moderate activities on anti-

inflammatory assay with inhibi-

tion of superoxide anion generation 

(17.1% ± 11.6%) and elastase release 

(27.6% ± 12.0%) at 30 µM

[48]
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Table 2  The biological activities of cembranoid isolates from genera Sinularia 

Entry Compound name (number) Novelty Sources Geographical area of collection Biological activities References

1 Sinulerectol A (170) New Sinularia erecta Off the coast of Dongsha Atoll, north of the 

South China Sea

Anti-inflammatory activities through inhibi-

tion of superoxide generation and elastase 

release in fMLP/CB-induced human neu-

trophils with  IC50 value of 2.3 ± 0.4 μM

[49]

2 Sinulerectol B (171) New Sinularia erecta Off the coast of Dongsha Atoll, north of the 

South China Sea

Anti-inflammatory activities through inhibi-

tion of superoxide generation and elastase 

release in fMLP/CB-induced human neu-

trophils with  IC50 value of 8.5 ± 0.3 μM

[49]

3 Sinulerectol C (172) New Sinularia erecta Off the coast of Dongsha Atoll, north of the 

South China Sea

Anti-proliferation activity against K-562 cell 

line with  IC50 value of 9.2 ± 3.3 μM

[49]

4 Isodecaryiol (173) New Sinularia gravis Inner reef of Mahambo, Tamatave province 

at the east coast of Madagascar

Compound not tested [50]

5 Nanolobol A (174) New Sinularia nanolobata Off the coast of Jihui Fishing Port, Taitung 

county, Taiwan

Not cytotoxic against P388, K-562, HT-29 [51]

6 Nanolobol B (175) New Sinularia nanolobata Off the coast of Jihui Fishing Port, Taitung 

county, Taiwan

Not cytotoxic against P388, K-562, HT-29 [51]

7 Nanolobol C (176) New Sinularia nanolobata Off the coast of Jihui Fishing Port, Taitung 

county, Taiwan

Not cytotoxic against P388, K-562, HT-29 [51]

8 Sinulariol C (177) Known Sinularia nanolobata Off the coast of Jihui Fishing Port, Taitung 

county, Taiwan

Anti-inflammatory activity through NO 

reduction on RAW 264.7 cells to 19.6% 

and 2.3% at concentration of 50 μM and 

100 μM with high cell viability

[51]

9 Sinularia scabra Off the coast of Xigu Island, Hainan Prov-

ince, China

Strong inhibitory activity on the proliferation 

of Con A-induced T lymphocyte cells with 

 IC50 value of 4.5 µM

[52]

10 5-epi-Sinuleptolide (178) New Sinularia compacta Tongguling National Nature Reserve of 

Coral Reefs, South China Sea

Anti-proliferation activity against HCT-116 

and A-549 with  IC50 values of 10.1 and 

14.7 μM, respectively

[53]

11 Sinularia sp. Yongxing Island of Xisha Islands in the 

South China Sea

Anti-proliferation activity against HeLa and 

HCT-116 with  IC50 values of 11.6 and 

33.3 μM, respectively

[54]

12 Michaolide F (179) New Sinularia compacta Tongguling National Nature Reserve of 

Coral Reefs, South China Sea

Exhibited lethality against brine shrimp 

Artemia salina with lethal ratio of 90.5% at 

concentration of 50 μg/mL

[53]

13 20-Acetylsinularolide B (180) New Sinularia compacta Tongguling National Nature Reserve of 

Coral Reefs, South China Sea

Exhibited lethality against brine shrimp 

Artemia salina with lethal ratio of 90.0% at 

concentration of 50 μg/mL

[53]
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Table 2  (continued)

Entry Compound name (number) Novelty Sources Geographical area of collection Biological activities References

14 7-Acetylsinumaximol B (7-AB) (181) Known Sinularia sandensis Aquaculture Exerted a concentration-dependent anti-

proliferative effect on NCI-N87 cells and 

apoptosis induction. Anti-proliferation 

activity was associated with the release of 

cytochrome c from mitochondria, activa-

tion of pro-apoptotic proteins (such as cas-

pase-3/-9, Bax and Bad), and inhibition of 

anti-apoptotic proteins (Bcl-2, Bcl-xL, and 

Mcl-1). 7-AB also triggered endoplasmic 

reticulum (ER) stress, leading to activation 

of the PERK/elF2α/ATF4/CHOP apoptotic 

pathway. 7-AB initiated autophagy in NCI-

N87 cells and induced the expression of 

autophagy-related proteins, including Atg3, 

Atg5, Atg7, Atg12, LC3-I, and LC3-II

[55]

15 Sinularolide F (182) New Sinularia sp. Mantanani Island, Sabah Anti-inflammatory activity through inhibi-

tion of NO, IL-1β, IL-6 and anti-prolifera-

tion activity through apoptosis induction

[56]

16 Denticulatolide (183) Known Sinularia sp. Mantanani Island, Sabah Anti-inflammatory activity through inhibi-

tion of NO, IL-1β, IL-6 and anti-prolifera-

tion activity through apoptosis induction

[56]

17 Flexibilisin D (184) New Sinularia flexibilis Off the coast of Liuqiu, Taiwan Not toxic towards P-388, K-562, and HT-29 

cancer cell lines  (IC50 values > 40 µM) 

and did not have anti-inflammatory effect 

through N-formyl-methionyl-leucyl-

phenylalanine/cytochalasin B (fMLF-CB)-

induced superoxide anion generation and 

elastase release assay in human neutrophils 

at concentration of 10 µM

[57]

18 Flexibilisin E (185) New Sinularia flexibilis Off the coast of Liuqiu, Taiwan Not toxic towards P-388, K-562, and HT-29 

cancer cell lines  (IC50 values > 40 µM) 

and did not have anti-inflammatory effect 

through N-formyl-methionyl-leucyl-

phenylalanine/cytochalasin B (fMLF-CB)-

induced superoxide anion generation and 

elastase release assay in human neutrophils 

at concentration of 10 µM

[57]
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Table 2  (continued)

Entry Compound name (number) Novelty Sources Geographical area of collection Biological activities References

19 Flexibilisolide H (186) New Sinularia flexibilis Off the coast of Liuqiu, Taiwan Not toxic towards P-388, K-562, and HT-29 

cancer cell lines  (IC50 values > 40 µM) 

and did not have anti-inflammatory effect 

through N-formyl-methionyl-leucyl-

phenylalanine/cytochalasin B (fMLF-CB)-

induced superoxide anion generation and 

elastase release assay in human neutrophils 

at concentration of 10 µM

[57]

20 11-Dehydrosinulariolide (187) Known Sinularia flexibilis Off the coast of Liuqiu, Taiwan Anti-proliferation activity against P388, 

K562, HT29 cancer cell line with  IC50 val-

ues of 9.3, 23.4, and 15.9 μM, respectively

[57]

21 Off the coast of Yalong Bay, Hainan, China Broad anti-proliferation activity against 

A549, HT-29, SNU-398, and Capan-1 

human tumor cell lines with  IC50 values of 

27.4, 22.7, 8.9, and 9.4 µM, respectively

[58]

22 11-epi-Sinulariolide acetate (188) Known Sinularia flexibilis Off the coast of Liuqiu, Taiwan Anti-proliferation activity against P388, 

K562, HT29 cancer cell line with  IC50 val-

ues of 6.9, 12.2, and 9.6 μM, respectively

[57]

23 Off the coast of Yalong Bay, Hainan, China High anti-inflammatory activity through 

inhibition levels of TNF-α with  IC50 value 

of 2.7 µM. Moderate anti-proliferation 

activities against HT-29, SNU-398, and 

Capan-1 with  IC50 values ranging from 

24.9 to 32.6 µM

[58]

24 (S)-14-Deoxycrassin (189) Known Sinularia flexibilis Off the coast of Liuqiu, Taiwan Anti-proliferation activity against P388 and 

K562 cancer cell line with  IC50 values of 

16.0 and 26.7 μM, respectively. Anti-

inflammatory activity through inhibition of 

superoxide anion generation and elastase 

release

[57]

25 Off the coast of Liuqiu, Taiwan Anti-proliferation activity against K562 and 

HT29 cancer cell line with  IC50 values of 

21.7 and 27.1 μM, respectively

[57]

26 Sinulariolide (190) Known Sinularia flexibilis Off the coast of Yalong Bay, Hainan, China Low anti-inflammatory activity through 

inhibition levels of TNF-α with  IC50 value 

of 4.7 µM. Moderate anti-proliferation 

activities against HT-29, SNU-398, and 

Capan-1 with  IC50 values ranging from 

24.7 to 33.6 µM

[58]

27 Sinularia scabra Off the coast of Xigu Island, Hainan Prov-

ince, China

Significant inhibitory effects on the prolifera-

tion of LPS induced B lymphocyte cells 

with  IC50 value of 9.2 µM

[52]
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Table 2  (continued)

Entry Compound name (number) Novelty Sources Geographical area of collection Biological activities References

28 Sandensolide (191) Known Sinularia flexibilis National Museum of Marine Biology & 

Aquarium, Pingtung, Taiwan

Anti-oral cancer activity by inducing oxida-

tive stress-mediated cell death pathways 

through suppressing colony formation, 

inducing apoptosis, cell cycle arrest, induc-

tion of reactive oxygen species (ROS) and 

was observed in in vitro cultured human 

OSCC models (Ca9.22, SCC9 and HSC-3 

cell lines)

[59]

29 Sinulin C (192) New Sinularia sp. Yongxing Island of Xisha Islands in the 

South China Sea

Not cytotoxic against HeLa, HCT-116, and 

A549 tumour cell lines and did not have 

inhibitory activity against PTP1B

[54]

30 Sinulin D (193) New Sinularia sp. Yongxing Island of Xisha Islands in the 

South China Sea

Mild inhibitory activity against PTP1B with 

 IC50 value of 47.5 mM (with sodium ortho-

vanadate as positive control,  IC50 881 μM)

[54]

31 (1R,3S,4S,7E,11E)-3,4-Epoxycem-

bra-7,11,15-triene (194)

Known Sinularia sp. Yongxing Island of Xisha Islands in the 

South China Sea

Mild inhibitory activity against PTP1B with 

 IC50 value of 12.5 mM (with sodium ortho-

vanadate as positive control,  IC50 881 μM)

[54]

32 Xidaosinularide A (195) New Sinularia flexibilis Off the coast of Yalong Bay, Hainan, China Low anti-inflammatory activity through 

inhibition levels of TNF-α with  IC50 value 

of 20.7 µM

[58]

33 Xidaosinularide B (196) New Sinularia flexibilis Off the coast of Yalong Bay, Hainan, China Low anti-inflammatory activity through 

inhibition levels of TNF-α with  IC50 value 

of 38.9 µM

[58]

34 Xidaosinularide C (197) New Sinularia flexibilis Off the coast of Yalong Bay, Hainan, China Very low anti-inflammatory activity through 

inhibition levels of TNF-α with  IC50 

value > 50 µM

[58]

35 Sinuladiterpene I (198) Known Sinularia flexibilis Off the coast of Yalong Bay, Hainan, China Moderate anti-inflammatory activity through 

inhibition levels of TNF-α with  IC50 value 

of 13.3 µM

[58]

36 Flexilarin B (199) Known Sinularia flexibilis Off the coast of Yalong Bay, Hainan, China Low anti-inflammatory activity through 

inhibition levels of TNF-α with  IC50 value 

of 4.2 µM

[58]

37 1E,3E,7E,-11-hydroxy-12-methoxy-1-isopro-

pyl-4,8,12-trimethyl-icyclotetradeca-1,3,7-

triene (200)

New Sinularia sp. Xisha Islands, South China Sea, China Moderate inhibitory activity against Aß42 

aggregation with percent inhibition of 

20.6% at 10 µM (showed equal potency 

than the positive control curcumin (20.5%))

[60]
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Table 2  (continued)

Entry Compound name (number) Novelty Sources Geographical area of collection Biological activities References

38 3E,7E-11-hydroxy-12-methoxy-1-isoprope-

nyl-4,8,12-trimethyl-icyclo

tetradeca-3,7-diene (201)

New Sinularia sp. Xisha Islands, South China Sea, China Showed no potent activity against Aß42 

aggregation inhibition (2.1%) and no 

cytotoxicity against human tumor cell lines 

(SH-SY5Y, MDA-MB-426, A549, Hep3B, 

and HT-29) with proliferation inhibitory 

rate < 50% at concentration of 10 and 

100 µM, respectively

[60]

39 1E,3Z,7E,-11-hydroxy-12-

methoxy-1-isopropyl-4,8,12-trimethyl-icy-

clotetradeca-1,3,7-triene (202)

New Sinularia sp. Xisha Islands, South China Sea, China Moderate inhibitory activity against Aß42 

aggregation with percent inhibition of 

37.2% at 10 µM (showed higher potency 

than the positive control curcumin (20.5%))

[60]

40 1Z,3Z,7E,-11-hydroxy-12-methoxy-1-isopro-

pyl-4,8,12-trimethyl-icyclotetradeca-1,3,7-

triene (203)

New Sinularia sp. Xisha Islands, South China Sea, China Showed no potent activity against Aß42 

aggregation inhibition (1.5%) and no cyto-

toxicity against human tumour cell lines 

(SH-SY5Y, MDA-MB-426, A549, Hep3B, 

and HT-29) with proliferation inhibitory 

rate < 50% at concentration of 10 and 

100 µM, respectively

[60]

41 Xiguscabrate A (204) New Sinularia scabra Off the coast of Xigu Island, Hainan Prov-

ince, China

No inhibitory activity on the proliferation of 

Con A-induced T lymphocyte cells with 

 IC50 values > 50 µM

[52]

42 Xiguscabrate B (205) New Sinularia scabra Off the coast of Xigu Island, Hainan Prov-

ince, China

Strong inhibitory activity on the proliferation 

of Con A-induced T lymphocyte cells with 

 IC50 value of 8.4 µM

[52]

43 Xiguscabral A (206) New Sinularia scabra Off the coast of Xigu Island, Hainan Prov-

ince, China

No inhibitory activity on the proliferation of 

Con A-induced T lymphocyte cells with 

 IC50 values of 15.8 µM

[52]

44 Xiguscabrol A (207) New Sinularia scabra Off the coast of Xigu Island, Hainan Prov-

ince, China

Strong inhibitory activity on the proliferation 

of Con A-induced T lymphocyte cells with 

 IC50 value of 5.5 µM

[52]

45 Xiguscabrol B (208) New Sinularia scabra Off the coast of Xigu Island, Hainan Prov-

ince, China

Strong inhibitory activity on the proliferation 

of Con A-induced T lymphocyte cells with 

 IC50 value 3.9 µM

[52]

46 8-epi-Xiguscabrol B (209) New Sinularia scabra Off the coast of Xigu Island, Hainan Prov-

ince, China

Strong inhibitory activity on the proliferation 

of Con A-induced T lymphocyte cells with 

 IC50 value of 2.3 µM

[52]
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Entry Compound name (number) Novelty Sources Geographical area of collection Biological activities References

47 (2R,11S,12S)-Isosarco phytoxide (210) Known Sinularia scabra Off the coast of Xigu Island, Hainan Prov-

ince, China

Considerable specific inhibition on B cell 

proliferation, with  IC50 value of 4.4 µM and 

selectivity index (SI) of 10.9, much better 

than the positive control CsA (SI = 3.0). 

It dose-dependently inhibited  CD19+ 

B cells proliferation by LPS induction. 

180 also showed modulatory effects on 

cytokines production, with the manifesta-

tion of decreased IL-6 production and 

slightly increased IL-10 production. 180 

could suppress the derivational expres-

sion of CD86 on  CD19+ B cells upon LPS 

stimulation. In vitro, LPS addition led to 

B cells growth and plasma cells formation 

(from 2.31% to 11.0%) and compound 180 

dose-dependently inhibited the percentage 

of plasma cells

[52]

48 ( −)-14-Deoxycrassin (211) Known Sinularia scabra Off the coast of Xigu Island, Hainan Prov-

ince, China

Strong inhibitory activity on the proliferation 

of Con A-induced T lymphocyte cells with 

 IC50 value of 6.1 µM

[52]

49 Sinulacrassin A (212) New Sinularia crassa West Island, South China Sea Compound not tested [61]

50 Sinulacrassin B (213) New Sinularia crassa West Island, South China Sea Inhibitory effect toward α-Glucosidase with 

 IC50 value of 10.65 ± 0.16 μM; not toxic 

against LO2 cells with  IC50 > 100 μM

[61]

51 Sinulacrassin C (214) New Sinularia crassa West Island, South China Sea No inhibitory effect toward α-Glucosidase [61]

52 ent-Xishaflavalin G (215) New Sinularia crasa West Island, South China Sea No inhibitory effect toward α-Glucosidase [61]

53 S-( +)-Cembrane A (216) Known Sinularia crassa West Island, South China Sea Inhibitory effect toward α-Glucosidase with 

 IC50 value of 30.31 ± 1.22 μM; not toxic 

against LO2 cells with  IC50 > 100 μM

[61]

54 Humilisin A (217) New Sinularia humilis Ximao Islands, Hainan, China No anti-inflammatory effects in LPS-stimu-

lated BV-2 microglial cells

[62]

55 Humilisin B (218) New Sinularia humilis Ximao Islands, Hainan, China No anti-inflammatory effects in LPS-stimu-

lated BV-2 microglial cells

[62]

56 Humilisin C (219) New Sinularia humilis Ximao Islands, Hainan, China No anti-inflammatory effects in LPS-stimu-

lated BV-2 microglial cells

[62]

57 Humilisin D (220) New Sinularia humilis Ximao Islands, Hainan, China No anti-inflammatory effects in LPS-stimu-

lated BV-2 microglial cells

[62]

58 Humilisin E (221) New Sinularia humilis Ximao Islands, Hainan, China No anti-inflammatory effects in LPS-stimu-

lated BV-2 microglial cells

[62]
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Table 2  (continued)

Entry Compound name (number) Novelty Sources Geographical area of collection Biological activities References

59 Humilisin F (222) New Sinularia humilis Ximao Islands, Hainan, China Significant anti-inflammatory effects in 

LPS-stimulated BV-2 microglial cells with 

83.96% ± 2.02% and 65.70% ± 2.76% NO 

level decrease at 10 and 20 μM, respec-

tively; low toxicity toward BV-2 microglial 

cells

[62]
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Table 3  The biological activities of cembranoid isolates from genera Lobophytum 

Entry Compound name (number) Novelty Sources Geographical area of collection Biological activities References

1 Cembrene A (223) New Lobophytum sp. Off the Saudi Arabia Red Sea Coast at Jed-

dah

Moderate anti-bacterial activity with inhibi-

tion zone diameter of 11–15 mm and MIC 

value of 30 μg/mL. Significant toxicity 

against A. salina with  LD50 value of 25 μg/

mL and significant anti-tumor activity 

against Ehrlich carcinoma cells with  LD50 

value of 50 μg/mL

[63]

2 Locrassumin A (224) New Lobophytum crassum Inner coral reef of Meishan, Hainan Prov-

ince, China

Moderate inhibition against LPS-induced 

NO production with  IC50 value of 

17 ± 3 μM

[64]

3 Locrassumin B (225) New Lobophytum crassum Inner coral reef of Meishan, Hainan Prov-

ince, China

Compound not tested [64]

4 Locrassumin C (226) New Lobophytum crassum Inner coral reef of Meishan, Hainan Prov-

ince, China

Compound not tested [64]

5 Locrassumin D (227) New Lobophytum crassum Inner coral reef of Meishan, Hainan Prov-

ince, China

Compound not tested [64]

6 Locrassumin E (228) New Lobophytum crassum Inner coral reef of Meishan, Hainan Prov-

ince, China

Compound not tested [64]

7 Locrassumin F (229) New Lobophytum crassum Inner coral reef of Meishan, Hainan Prov-

ince, China

Compound not tested [64]

8 Locrassumin G (230) New Lobophytum crassum Inner coral reef of Meishan, Hainan Prov-

ince, China

Moderate inhibition against LPS-induced 

NO production with  IC50 value of 

13 ± 2 μM

[64]

9 (−)-Laevigatol B (231) New Lobophytum crassum Inner coral reef of Meishan, Hainan Prov-

ince, China

Compound not tested [64]

10 (−)-Isosarcophine (232) New Lobophytum crassum Inner coral reef of Meishan, Hainan Prov-

ince, China

Compound not tested [64]

11 (−)-7R,8S-Dihydroxydeepoxy sarcophytox-

ide (233)

New Lobophytum crassum Inner coral reef of Meishan, Hainan Prov-

ince, China

Compound not tested [64]

12 ent-Sarcophine (234) Known Lobophytum crassum Inner coral reef of Meishan, Hainan Prov-

ince, China

Moderate inhibition against LPS-induced 

NO production with  IC50 value of 

24 ± 2 μM

[64]

13 Sarcophytonolide O (235) Known Lobophytum crassum Inner coral reef of Meishan, Hainan Prov-

ince, China

Moderate inhibition against LPS-induced 

NO production with  IC50 value of 8 ± 1 μM

[64]

14 Ketoemblide (236) Known Lobophytum crassum Inner coral reef of Meishan, Hainan Prov-

ince, China

Moderate inhibition against LPS-induced 

NO production with  IC50 value of 

12 ± 2 μM

[64]

15 Lobophylin F (237) New Lobophytum crassum Off the coast of Dongsha Atoll Compound not tested [65]

16 Lobophylin G (238) New Lobophytum crassum Off the coast of Dongsha Atoll Compound not tested [65]

17 Lobophylin H (239) New Lobophytum crassum Off the coast of Dongsha Atoll Compound not tested [65]
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Table 3  (continued)

Entry Compound name (number) Novelty Sources Geographical area of collection Biological activities References

18 Compound 1 (240) New Lobophytum sp. Coast of Irabu Island, Okinawa, Japan Weak anti-bacterial activity with 10 mm 

inhibiton zone against S. aureus and E. coli 

at 25 μg/disc. Mild cytotoxicity against 

HCT116 with  IC50 value of 135.37 μM. 

Anti-inflammatory activity through reduc-

ing NO production with  IC50 value of 

41.21 μM

[66]

19 Compound 2 (241) New Lobophytum sp. Coast of Irabu Island, Okinawa, Japan Weak anti-bacterial activity with 9 mm 

inhibiton zone against S. aureus and 

10 mm against E. coli at 25 μg/disc. Mild 

cytotoxicity against HCT116 with  IC50 

value of 177.11 μM. Anti-inflammatory 

activity through reducing NO production 

with  IC50 value of 64.96 μM

[66]

20 Compound 3 (242) New Lobophytum sp. Coast of Irabu Island, Okinawa, Japan Weak anti-bacterial activity with 9 mm 

inhibiton zone against S. aureus and 

10 mm against E. coli at 25 μg/disc. Mild 

cytotoxicity against HCT116 with  IC50 

value of 153.11 μM. Anti-inflammatory 

activity through reducing NO production 

with  IC50 value of 74.76 μM

[66]

21 Grandilobatin B (243) Known Lobophytum sp. Coast of Irabu Island, Okinawa, Japan Anti-bacterial activity with 10 mm inhibiton 

zone against S. aureus and 12 mm against 

E. coli at 25 μg/disc

[66]

22 Sinugibberol (244) Known Lobophytum sp. Coast of Irabu Island, Okinawa, Japan Anti-bacterial activity with 10 mm inhibiton 

zone against S. aureus and 15 mm against 

E. coli at 25 μg/disc

[66]

23 Lobophyolide A (245) New Lobophytum crassum Off the coast of Pingtung, Taiwan Potent anti-inflammatory activity through 

inhibition of LPS induced IL-12 release 

by DC 93.4 ± 0.5% and inhibition of LPS 

induced NO release by DC 93.5 ± 6.5% DC 

survival 76.0 ± 0.01%

[11]

24 Lobophyolide B (246) New Lobophytum crassum Off the coast of Pingtung, Taiwan Anti-inflammatory activity through inhibi-

tion of LPS induced IL-12 release by DC 

93.6 ± 0.0% and inhibition of LPS induced 

NO release by DC 95.9 ± 3.2% DC survival 

52.0 ± 0.04%

[11]

25 16-Methoxycarbonyl cembrene A (247) Known Lobophytum crassum Off the coast of Pingtung, Taiwan Anti-inflammatory activity through inhibi-

tion of LPS induced IL-12 release by DC 

86.3 ± 1.1% and inhibition of LPS induced 

NO release by DC 86.1 ± 2.2% DC survival 

75.0 ± 0.01%

[11]
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Table 3  (continued)

Entry Compound name (number) Novelty Sources Geographical area of collection Biological activities References

26 Sinarone (248) Known Lobophytum crassum Off the coast of Pingtung, Taiwan Potent anti-inflammatory activity through 

inhibition of LPS induced IL-12 release 

by DC 77.0 ± 1.5% and inhibition of LPS 

induced NO release by DC 54.9 ± 0.50% 

DC survival 85.0 ± 0.08%

[11]

27 Sinaluriol D (249) Known Lobophytum crassum Off the coast of Pingtung, Taiwan Potent anti-inflammatory activity through 

inhibition of LPS induced IL-12 release 

by DC 86.4 ± 0.0% and inhibition of LPS 

induced NO release by DC 86.1 ± 3.0% DC 

survival 85.0 ± 5.00%

[11]

28 Culobophylin D (250) New Lobophytum crassum Collected from the coast of Pingtung, Tai-

wan, then were preserved and aquacultured 

in National Museum of Marine Biology & 

Aquarium (Pingtung, Taiwan)

Inactive at cytotoxicity test against leuke-

mia cell lines (Molt 4, K562, U937, and 

Sup-T1)

[67]

29 Culobophylin E (251) New Lobophytum crassum Collected from the coast of Pingtung, Tai-

wan, then were preserved and aquacultured 

in National Museum of Marine Biology & 

Aquarium (Pingtung, Taiwan)

Compound not tested [67]

30 Lobocrassin C (252) Known Lobophytum crassum Collected from the coast of Pingtung, Tai-

wan, then were preserved and aquacultured 

in National Museum of Marine Biology & 

Aquarium (Pingtung, Taiwan)

Anti-proliferation activity against Sup-T1 

cell line with  IC50 of 35.8 μM

[67]

31 Lobophylin (253) Known Lobophytum crassum Collected from the coast of Pingtung, Tai-

wan, then were preserved and aquacultured 

in National Museum of Marine Biology & 

Aquarium (Pingtung, Taiwan)

Anti-proliferation activity against K562, 

Molt 4, Sup-T1 with  IC50 values of 16.3, 

12.3, and 4.6 μM, respectively

[67]

32 Crassocolide E (254) Known Lobophytum crassum Collected from the coast of Pingtung, Tai-

wan, then were preserved and aquacultured 

in National Museum of Marine Biology & 

Aquarium (Pingtung, Taiwan)

Anti-proliferation activity against K562, 

Molt 4, U937, and Sup-T1 with  IC50 values 

of 11.3, 6.2, 15.8, and 5.2 μM, respectively

[67]

33 Sarcocrassocolide (255) Known Lobophytum crassum Collected from the coast of Pingtung, Tai-

wan, then were preserved and aquacultured 

in National Museum of Marine Biology & 

Aquarium (Pingtung, Taiwan)

Antiproliferation activity against K562, Molt 

4, U937, and Sup-T1 with  IC50 values of 

18.1, 8.4, 4.4, and 8.3 μM, respectively

[67]

34 Known Lobophytum crassum Collected from the coast of Pingtung, Tai-

wan, then were preserved and aquacultured 

in National Museum of Marine Biology & 

Aquarium (Pingtung, Taiwan)

Anti-proliferation activity against K562, 

Molt 4, U937, and Sup-T1 with  IC50 values 

of 3.3, 1.2, 7.1, and 1.5 μM, respectively

[53]
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Table 3  (continued)

Entry Compound name (number) Novelty Sources Geographical area of collection Biological activities References

35 13-Acetoxysarcocrassocolide (256) Lobophytum crassum Collected from the coast of Pingtung, Tai-

wan, then were preserved and aquacultured 

in National Museum of Marine Biology & 

Aquarium (Pingtung, Taiwan)

Exerted its cytotoxic activity in oral cancer 

cells Ca9-22 through the promotion of 

ROS generation and the suppression of the 

anti-oxidant enzyme activity. The apoptotic 

effect was found to be mediated through 

the interruption of the Keap1/Nrf2/p62/

SQSTM1 pathway. It increased the expres-

sion of apoptosis- and DNA damage-

related proteins in a concentration- and 

time-dependent manner. It exerted potent 

anti-tumor effect against oral cancer cells, 

as demonstrated by the in vivo xenograft 

animal model. It significantly reduced the 

tumor volume (55.29%) and tumor weight 

(90.33%)

[54]

36 Sarocrassocolide M (257) Known Lobophytum crassum Collected from the coast of Pingtung, Tai-

wan, then were preserved and aquacultured 

in National Museum of Marine Biology & 

Aquarium (Pingtung, Taiwan)

Anti-proliferation activity against K562, 

Molt 4, U937, and Sup-T1 with  IC50 

values of 15.3, 11.6, 32.0, and 10.2 μM, 

respectively

[67]

37 (R)-14-deoxycrassin (258) Known Lobophytum crassum Collected from the coast of Pingtung, Tai-

wan, then were preserved and aquacultured 

in National Museum of Marine Biology & 

Aquarium (Pingtung, Taiwan)

Anti-proliferation activity against K562, 

Molt 4, U937, and Sup-T1 with  IC50 values 

of 4.5, 2.9, 7.0, and 4.5 μM, respectively

[67]

38 Lobocrassin B (259) Known Lobophytum crassum Collected from the coast of Pingtung, Tai-

wan, then were preserved and aquacultured 

in National Museum of Marine Biology & 

Aquarium (Pingtung, Taiwan)

Anti-proliferation activity against K562, 

Molt 4, U937, Sup-T1 with  IC50 values of 

3.3, 2.3, 5.2, and 6.2 μM, respectively

[67]

39 Sarcocrassocolide F (260) Known Lobophytum crassum Collected from the coast of Pingtung, Tai-

wan, then were preserved and aquacultured 

in National Museum of Marine Biology & 

Aquarium (Pingtung, Taiwan)

Anti-proliferation activity against K562, 

Molt 4, U937, and Sup-T1 with  IC50 values 

of 12.3, 4.8, 10.9, 6.1 μM, respectively

[67]

40 Sarcocrassocolide G (261) Known Lobophytum crassum Collected from the coast of Pingtung, Tai-

wan, then were preserved and aquacultured 

in National Museum of Marine Biology & 

Aquarium (Pingtung, Taiwan)

Anti-proliferation activity against K562, 

Molt 4, U937, and Sup-T1 with  IC50 values 

of 13.0, 7.0, 23.3, 6.6 μM, respectively

[67]
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Table 3  (continued)

Entry Compound name (number) Novelty Sources Geographical area of collection Biological activities References

41 Compound 4 (262) New Lobophytum sp. Coast of Irabu Island, Okinawa, Japan Moderate anti-proliferation activity against 

HeLa, A459, B16-F10, and RAW 264.7 

cells with  IC50 of 7.81, 9.30, 10.83, and 

5.99 μM, respectively. Anti-inflammatory 

effect through suppression of NO produc-

tion in a dose-dependent manner with  IC50 

of 10.67 µM (at 24 h) in LPS-stimulated 

RAW 264.7 macrophage cells at non-cyto-

toxic concentrations

[69]

42 Compound 5 (263) New Lobophytum sp. Coast of Irabu Island, Okinawa, Japan Low anti-proliferation activity against HeLa, 

A459, and RAW 264.7 cells with  IC50 of 

49.33, 54.09, and 43.74 μM, respectively. 

Anti-inflammatory effect through suppres-

sion of NO production in a dose-dependent 

manner with  IC50 of 13.92 µM (at 24 h) in 

LPS-stimulated RAW 264.7 macrophage 

cells at non-cytotoxic concentrations

[69]

43 Compound 6 (264) New Lobophytum sp. Coast of Irabu Island, Okinawa, Japan Low anti-proliferation activity against RAW 

264.7 cells with  IC50 of 45.22. Anti-inflam-

matory effect through suppression of NO 

production in a dose-dependent manner 

with  IC50 of 14.02 µM (at 24 h) in LPS-

stimulated RAW 264.7 macrophage cells at 

non-cytotoxic concentrations

[69]

44 Lobophytrol A (265) New Lobophytum sp. Off the coast of Weizhou Island, Guangxi 

Autonomous Region, China

Showed no effects on anti-inflammatory and 

immunological activity assay

[70]

45 Lobophytrol B (266) New Lobophytum sp. Off the coast of Weizhou Island, Guangxi 

Autonomous Region, China

Showed no effects on anti-inflammatory and 

immunological activity assay

[70]

46 Lobophytrol C (267) New Lobophytum sp. Off the coast of Weizhou Island, Guangxi 

Autonomous Region, China

Showed no effects on anti-inflammatory and 

immunological activity assay

[70]

47 Lobophytolin A (268) New Lobophytum sp. Off the coast of Xisha Islands, Hainan 

Province

Inactive at a concentration of 10 µM, on 

the HT-29, Capan-1, A549, and SNU-398 

tumor cell lines (showed  IC50 > 50 µM)

[71]

48 Lobophytolin B (269) New Lobophytum sp. Off the coast of Xisha Islands, Hainan 

Province

Inactive at a concentration of 10 µM, on 

the HT-29, Capan-1, A549, and SNU-398 

tumor cell lines  (IC50 values ranging from 

30 to 40 µM)

[71]

49 Lobophytolin C (270) New Lobophytum sp. Xisha Island, Hainan, China Moderate cytotoxicity against SNU-398 

with  IC50 value of 42.54 ± 6.26 μM; weak 

inhibitory effect of XBP-Splicing on B16-

F10 tumor cells at 10 μM

[72]
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Table 3  (continued)

Entry Compound name (number) Novelty Sources Geographical area of collection Biological activities References

50 Lobophytolin D (271) New Lobophytum sp. Xisha Island, Hainan, China Cytotoxic against HT-29, Capan-1, 

A549, and SNU-398 with  IC50 values 

of 4.52 ± 0.82; 6.62 ± 4.02; 5.17 ± 0.86; 

6.15 ± 2.28 μM, respectively; weak inhibi-

tory effect of XBP-Splicing on B16-F10 

tumor cells at 10 μM

[72]

51 Lobophytolin E (272) New Lobophytum sp. Xisha Island, Hainan, China Not cytotoxic against HT-29, Capan-1, 

A549, and SNU-398; weak inhibitory 

effect of XBP-Splicing on B16-F10 tumor 

cells at 10 μM

[72]

52 Lobophytolin F (273) New Lobophytum sp. Xisha Island, Hainan, China Not cytotoxic against HT-29, Capan-1, 

A549, and SNU-398; weak inhibitory 

effect of XBP-Splicing on B16-F10 tumor 

cells at 10 μM

[72]

53 Lobophytolin G (274) New Lobophytum sp. Xisha Island, Hainan, China Not cytotoxic against HT-29, Capan-1, 

A549, and SNU-398; weak inhibitory 

effect of XBP-Splicing on B16-F10 tumor 

cells at 10 μM

[72]

54 Lobophytolin H (275) New Lobophytum sp. Xisha Island, Hainan, China Not cytotoxic against HT-29, Capan-1, 

A549, and SNU-398; weak inhibitory 

effect of XBP-Splicing on B16-F10 tumor 

cells at 10 μM

[72]

55 Lobophytolin I (276) New Lobophytum sp. Xisha Island, Hainan, China Not cytotoxic against HT-29, Capan-1, 

A549, and SNU-398; weak inhibitory 

effect of XBP-Splicing on B16-F10 tumor 

cells at 10 μM

[72]
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Table 4  The biological activities of cembranoid isolates from other soft coral species

Entry Compound name (number) Novelty Sources Geographical area of collection Biological activities Refs.

1 Claudieunicellin S (277) Known Cladiella tuberculosa Off the Penghu Archipelago waters, Taiwan Moderate anti-proliferation activity against 

MOLT-4, K562, SUP-T1 with  IC50 values 

of 6.04, 6.80, 6.90 μg/mL, respectively

[73]

2 Briarenolide ZI (278) New Briareum sp. Off the coast of southern Taiwan Inactive on iNOS level assay and cytotoxic-

ity assay against RAW 264.7

[74]

3 Briarenolide ZII (279) New Briareum sp. Off the coast of southern Taiwan Anti-inflammatory activity through reducing 

iNOS level to 47.2% at a concentration of 

10 μM

[74]

4 Briarenolide ZIII (280) New Briareum sp. Off the coast of southern Taiwan Inactive on iNOS level assay and cytotoxic-

ity assay against RAW 264.7

[74]

5 Briarenolide ZIV (281) New Briareum sp. Off the coast of southern Taiwan Inactive on iNOS level assay and cytotoxic-

ity assay against RAW 264.7

[74]

6 Briarenolide ZV (282) New Briareum sp. Off the coast of southern Taiwan Inactive on iNOS level assay and cytotoxic-

ity assay against RAW 264.7

[74]

7 Briarenolide ZVI (283) New Briareum sp. Off the coast of southern Taiwan Anti-inflammatory activity through reducing 

iNOS level to 55.7% at a concentration of 

10 μM

[74]

8 10-Hydroxy-nephthenol acetate (284) New Nephthea sp. Layangan, Sabah Anti-bacterial activity against S. aureus and 

E. coli with MBC of 180 and 75 μg/mL, 

respectively. Anti-proliferation activity 

against HeLa and MCF-7 with  IC50 values 

of 40 and 25 μg/mL, respectively

[75]

9 7,8-Epoxy-10-hydroxy-nephthenol acetate 

(285)

New Nephthea sp. Layangan, Sabah Anti-bacterial activity against S. aureus and 

E. coli with MBC of 150 and 75 μg/mL, 

respectively. Anti-proliferation activity 

against HeLa and MCF-7 with  IC50 values 

of 125 and 75 μg/mL, respectively

[75]

10 6-Acetoxy-7,8-epoxy-10-hydroxy-nephthe-

nol acetate (286)

New Nephthea sp. Layangan, Sabah Compound not tested [75]

11 3-Deacetylpraelolide (287) New Junceella fragilis Inner coral reef in Hainan Island of China Anti-inflammatory activity through inhibi-

tion of NO production with % inhibition of 

39.4 ± 1.2% (at 50 μM) in RAW 264.7 cell

[76]

12 13-α-Acetoxyl-3-deacetylpraelolide (288) New Junceella fragilis Inner coral reef in Hainan Island of China Anti-inflammatory activity through inhibi-

tion of NO production with % inhibition of 

42.7 ± 1.4% (at 50 μM) in RAW 264.7 cell

[76]

13 13-α-Acetoxyl-2-deacetylpraelolide (289) New Junceella fragilis Inner coral reef in Hainan Island of China

14 13-α-Acetoxyl-3-deacetyljunceellin (290) New Junceella fragilis Inner coral reef in Hainan Island of China Anti-inflammatory activity through inhibi-

tion of NO production with % inhibition of 

36.3 ± 0.6% (at 50 μM) in RAW 264.7 cell

[76]

15 13-α-Acetoxyl-2-deacetyljunceellin (291) New Junceella fragilis Inner coral reef in Hainan Island of China

16 Klyflaccicembranol A (292) New Klyxum flaccidum Off the coast of Hsiao Liuchiu Island (Ping-

tung County), along the coast of the island 

of Pratas, Taiwan

Weak anti-inflammatory activity through 

NO inhibitory activity with % inhibition 

of 25%

[77]
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Table 4  (continued)

Entry Compound name (number) Novelty Sources Geographical area of collection Biological activities Refs.

17 Klyflaccicembranol B (293) New Klyxum flaccidum Off the coast of Hsiao Liuchiu Island (Ping-

tung County), along the coast of the island 

of Pratas, Taiwan

Anti-proliferation activity against A549 

and K562 with  IC50 values of 16.5 and 

34.6 μM, respectively

[77]

18 Klyflaccicembranol C (294) New Klyxum flaccidum Off the coast of Hsiao Liuchiu Island (Ping-

tung County), along the coast of the island 

of Pratas, Taiwan

Weak anti-inflammatory activity through 

NO inhibitory activity with % inhibition 

of 12%

[77]

19 Klyflaccicembranol D (295) New Klyxum flaccidum Off the coast of Hsiao Liuchiu Island (Ping-

tung County), along the coast of the island 

of Pratas, Taiwan

Anti-proliferation activity against K562 with 

 IC50 values of 44.9 μM. Moderate anti-

inflammatory activity through NO inhibi-

tion to 65% with  IC50 value of 46.7 μg/mL

[77]

20 Klyflaccicembranol E (296) New Klyxum flaccidum Off the coast of Hsiao Liuchiu Island (Ping-

tung County), along the coast of the island 

of Pratas, Taiwan

Strong anti-inflammatory activity through 

NO inhibition to 88% at concentration of 

50 μg/mL

[77]

21 Klyflaccicembranol F (297) New Klyxum flaccidum Off the coast of Hsiao Liuchiu Island (Ping-

tung County), along the coast of the island 

of Pratas, Taiwan

Anti-proliferation activity against A549 with 

 IC50 values of 21.4 μM. Moderate anti-

inflammatory activity through NO inhibi-

tion to 64% with  IC50 value of 47.0 μg/mL

[77]

22 Klyflaccicembranol G (298) New Klyxum flaccidum Off the coast of Hsiao Liuchiu Island (Ping-

tung County), along the coast of the island 

of Pratas, Taiwan

Compound not tested [77]

23 Klyflaccicembranol H (299) New Klyxum flaccidum Off the coast of Hsiao Liuchiu Island (Ping-

tung County), along the coast of the island 

of Pratas, Taiwan

Anti-proliferation activity against A549, 

K652, and P388 with  IC50 values of 49.4, 

47.4, and 34.6 μM, respectively. Weak 

anti-inflammatory activity through NO 

inhibitory activity with % inhibition of 

20%

[77]

24 Klyflaccicembranol I (300) New Klyxum flaccidum Off the coast of Hsiao Liuchiu Island (Ping-

tung County), along the coast of the island 

of Pratas, Taiwan

Anti-proliferation activity against HT-29 

with  IC50 values of 41.9 μM. Strong anti-

inflammatory activity through NO inhibi-

tion to 87% at concentration of 50 μg/mL

[77]

25 Gibberosene D (301) Known Klyxum flaccidum Off the coast of Hsiao Liuchiu Island (Ping-

tung County), along the coast of the island 

of Pratas, Taiwan

Weak anti-inflammatory activity through 

NO inhibitory activity with % inhibition 

of 15%

[77]

26 (3E,6E,10E)-8a-butoxy-17

(15 → 14), 20(12 → 11)-

bis-abeo-cembra-3,6,10,

14(17),15-pentaene (302)

New Chicoreus ramosus Fishing harbors of Tuticorin located along 

the south-east coastlines of Tamil Nadu in 

Gulf of Mannar area, which were located 

between Sri Lanka and India

Anti-oxidant activity through DPPH and 

 ABTS+ scavenging activity with  IC50 

values of 0.26 and 0.36 mg/mL, respec-

tively. Anti-inflammatory activity through 

inhibition of 5-lipooxygenase with  IC50 

value of 0.76 mg/mL

[78]

27 Compound 7 (303) New Eunicea sp. Off Caribbean Sea (Panama) Compound not tested [79]
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Table 4  (continued)

Entry Compound name (number) Novelty Sources Geographical area of collection Biological activities Refs.

28 Compound 8 (304) New Eunicea sp. Off Caribbean Sea (Panama) Improving INS-1 pancreatic beta cell 

proliferation with ratio of 1.9 ± 0.5 (fold 

to control)

[79]

29 Compound 9 (305) New Eunicea sp. Off Caribbean Sea (Panama) Compound not tested [79]

30 Compound 10 (306) New Eunicea sp. Off Caribbean Sea (Panama) Compound not tested [79]

31 Compound 11 (307) New Eunicea sp. Off Caribbean Sea (Panama) Compound not tested [79]

32 Compound 12 (308) New Eunicea sp. Off Caribbean Sea (Panama) Compound not tested [79]

33 Compound 13 (309) New Eunicea sp. Off Caribbean Sea (Panama) Compound not tested [79]

34 Compound 14 (310) New Eunicea sp. Off Caribbean Sea (Panama) Compound not tested [79]

35 Compound 15 (311) New Eunicea sp. Off Caribbean Sea (Panama) Compound not tested [79]

36 Euniolide (312) Known Eunicea sp. Off Caribbean Sea (Panama) Improving INS-1 pancreatic beta cell 

proliferation with ratio of 1.7 ± 0.5 (fold 

to control)

[79]

37 14-Deoxycrassin (313) Known Eunicea sp. Off Caribbean Sea (Panama) Improving INS-1 pancreatic beta cell 

proliferation with ratio of 1.7 ± 0.6 (fold 

to control)

[79]

38 Pseudoplexauric acid methyl ester (314) Known Eunicea sp. Off Caribbean Sea (Panama) Improving INS-1 pancreatic beta cell 

proliferation with ratio of 2.2 ± 0.6 (fold 

to control)

[79]

39 (1S*,3S*,4S*,7E,11E)-3,4-

epoxy-13-oxo-7,11,15-

cembratriene (315)

Known Eunicea sp. Off Caribbean Sea (Panama) Improving INS-1 pancreatic beta cell 

proliferation with ratio of 1.4 ± 0.4 (fold 

to control)

[79]

40 (-)-Eunicenone (315) Known Eunicea sp. Off Caribbean Sea (Panama) Improving INS-1 pancreatic beta cell 

proliferation with ratio of 1.1 ± 0.1 (fold 

to control)

[79]

41 Chabrolene (316) New Nephtea sp. Mantanani Island, Sabah Repellent activity against Sitophilus zeamais 

at 25 μg/cm2
[80]

42 Asperdiol acetate (317) Known Pseudoplexaura flagellosa Santa Marta Bay, Colombia Moderate cytotoxicity against PC3 and 

A549 with  IC50 of 34.2 and 64.0 μg/mL, 

respectively

[81]

43 Knightal (318) Known Pseudoplexaura flagellosa Santa Marta Bay, Colombia Moderate cytotoxicity against MDA-

MB-231, PC3, and L929 cell lines with 

 IC50 of 52.7; 54.28; 68.7 μg/mL, respec-

tively

[81]

44 14-Acetoxycrassine (319) Known Pseudoplexaura porosa Colombian Caribbean Sea Acetylcholinesterase (AChE) inhibi-

tion activity with  IC50 value of 

1.40 ± 0.113 µM, which showed potential 

to be develop as neurodegenerative dis-

eases treatment, eg. Alzheimer disease

[82]
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Table 4  (continued)

Entry Compound name (number) Novelty Sources Geographical area of collection Biological activities Refs.

45 Asperdiol (320) Known Eunicea knighti Colombian Caribbean Sea Acetylcholinesterase (AChE) inhibi-

tion activity with  IC50 value of 

0.358 ± 0.130 µM, which showed potential 

to be develop as neurodegenerative dis-

eases treatment, eg. Alzheimer disease

[82]

46 Flaccidodioxide (321) New Klyxum flaccidum Along the coast of Pratas Island, Taiwan Low anti-proliferation activity against 

P388D1 mouse lymphocytic leukemia cell 

line with  IC50 of 19.6 μg/mL

[83]

47 Flaccidodiol (322) New Klyxum flaccidum Along the coast of Pratas Island, Taiwan Showed no inhibition activity of superoxide 

anion and elastase at a concentration of 

10 µM relative to the control group

[83]

48 14-O-acetylsarcophytol B (323) Known Klyxum flaccidum Along the coast of Pratas Island, Taiwan Potent anti-proliferation activity against 

human lung adenocarcinoma (A549), 

human colorectal adenocarcinoma (DLD-

1), and mouse lymphocytic leukemia 

(P388D1) cell lines with  IC50 values of 

10.8; 11.7; 8.9 μg/ml, respectively. Anti-

inflammatory activity by reducing the 

level of elastase release to 59.66 ± 0.83% 

with  IC50 value of 7.22 ± 0.85 µM, at a 

concentration of 10 µM relative to the 

control group

[83]

49 17-epi-Junceellolide B (324) New Junceella fragilis Conco Island, Vietnam No significant cytotoxic activity against 

LNCaP, HepG2, KB, MCF-7, SK-Mel2, 

HL-60, LU-1 and SW480 cancer cell lines 

 (IC50 > 100 μM)

[84]

50 Junceellolide B (325) Known Junceella fragilis Conco Island, Vietnam Weak cytotoxicity against LNCaP cell line 

with  IC50 of 85.34 ± 4.96 μM, relative to 

that of the positive control ellipticine  (IC50 

1.42 ± 0.08 μM)

[84]

51 Briaviodiol B (326) New Briareum violaceum Cultured-type B. violaceum, collected from 

the tank

Anti-inflammatory activity in LPS induced-

RAW 264.7 macrophage cells by inhibit-

ing significantly the expression of iNOS 

protein to 43%

[85]

52 Briaviodiol C (327) New Briareum violaceum Cultured-type B. violaceum, collected from 

the tank

No in vitro anti-inflammatory activity in 

LPS induced-RAW 264.7 macrophage 

cells through expression of iNOS protein 

at concentration of 10 μM

[85]

53 Briaviodiol D (328) New Briareum violaceum Cultured-type B. violaceum, collected from 

the tank

Anti-inflammatory activity in LPS induced-

RAW 264.7 macrophage cells by inhibit-

ing significantly the expression of iNOS 

protein to 61%

[85]
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Table 4  (continued)

Entry Compound name (number) Novelty Sources Geographical area of collection Biological activities Refs.

54 Briaviodiol E (329) New Briareum violaceum Cultured-type B. violaceum, collected from 

the tank

Anti-inflammatory activity in LPS induced-

RAW 264.7 macrophage cells by inhibit-

ing significantly the expression of iNOS 

protein to 46%

[85]

55 Fragilide M (330) New Junceella fragilis Off the coast of Lanyu Island (Orchid 

Island), Taiwan

Inactive to reduce the level of COX-2 and 

iNOS in relation to control cells stimulated 

with LPS only in RAW 264.7 macrophage 

cells and did not induce cytotoxicity in 

RAW 264.7 macrophage cells

[86]

56 Fragilide N (331) New Junceella fragilis Off the coast of Lanyu Island (Orchid 

Island), Taiwan

Inactive to reduce the level of COX-2 and 

iNOS in relation to control cells stimulated 

with LPS only in RAW 264.7 macrophage 

cells and did not induce cytotoxicity in 

RAW 264.7 macrophage cells

[86]

57 Fragilide O (332) New Junceella fragilis Off the coast of Lanyu Island (Orchid 

Island), Taiwan

Inactive to reduce the level of COX-2 and 

iNOS in relation to control cells stimulated 

with LPS only in RAW 264.7 macrophage 

cells and did not induce cytotoxicity in 

RAW 264.7 macrophage cells

[86]

58 Erythrolide A (333) Known Erythropodium caribaeorum Three sites in Providencia Island (SW Carib-

bean), one in Santa Marta bay, and two 

sites at Islas del Rosario (near Cartagena)

Anti-proliferation activity against A549, 

MCF-7 and PC3 cancer cell line with 

 IC50 values of 18.41, 6.77 and 2.45 μM, 

respectively

[87]

59 Erythrolide B (334) Known Erythropodium caribaeorum Three sites in Providencia Island (SW Carib-

bean), one in Santa Marta bay, and two 

sites at Islas del Rosario (near Cartagena)

Anti-proliferation activity against A549, 

MCF7, and PC3 cancer cell line with 

 IC50 values of 27.09, 15.21, and 6.46 μM, 

respectively

[87]

60 Erythrolide D (335) Known Erythropodium caribaeorum Three sites in Providencia Island (SW Carib-

bean), one in Santa Marta bay, and two 

sites at Islas del Rosario (near Cartagena)

Anti-proliferation activity against A549, 

MCF7, and PC3 cancer cell line with 

 IC50 values of 2.58, 42.45, and 60.00 μM, 

respectively

[87]

61 Erythrolide F (336) Known Erythropodium caribaeorum Three sites in Providencia Island (SW Carib-

bean), one in Santa Marta bay, and two 

sites at Islas del Rosario (near Cartagena)

Low anti-proliferation activity against 

A549 cancer cell line with  IC50 value of 

46.49 μM

[87]

62 Erythrolide J (337) Known Erythropodium caribaeorum Three sites in Providencia Island (SW Carib-

bean), one in Santa Marta bay, and two 

sites at Islas del Rosario (near Cartagena)

Anti-proliferation activity against A549, 

MCF7, and PC3 cancer cell line with  IC50 

values of 37.93, 56.06, and 42.49 μM, 

respectively

[87]

63 Erythrolide U (338) Known Erythropodium caribaeorum Three sites in Providencia Island (SW Carib-

bean), one in Santa Marta bay, and two 

sites at Islas del Rosario (near Cartagena)

Low anti-proliferation activity against 

A549 cancer cell line with  IC50 value of 

36.65 μM

[87]
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Table 4  (continued)

Entry Compound name (number) Novelty Sources Geographical area of collection Biological activities Refs.

64 Erythrolide W (339) New Erythropodium caribaeorum Three sites in Providencia Island (SW Carib-

bean), one in Santa Marta bay, and two 

sites at Islas del Rosario (near Cartagena)

No cytotoxicity against A549, MCF7, and 

PC3 cancer cell line with  IC50 val-

ues > 120 μM

[87]

65 Erythrolide X (340) New Erythropodium caribaeorum Three sites in Providencia Island (SW Carib-

bean), one in Santa Marta bay, and two 

sites at Islas del Rosario (near Cartagena)

No cytotoxicity against A549, MCF7, and 

PC3 cancer cell line with  IC50 val-

ues > 120 μM

[87]

66 Cladieunicellin U (341) New Cladiella sp. Penghu Archipelago waters, Taiwan Anti-inflammation activity through decreas-

ing the release of elastase with inhibition 

rates of 12.01%. Moderate anti-prolifer-

ation activity toward the leukemia K562 

cells with  IC50 of 12.76 μg/mL

[88]

67 Cladieunicellin V (342) New Cladiella sp. Penghu Archipelago waters, Taiwan Anti-inflammation activity through decreas-

ing the generation of superoxide anions by 

human neutrophils with inhibition rates of 

13.43%. Moderate anti-proliferation activ-

ity toward the leukemia MOLT-4 cells 

with  IC50 of 18.83 μg/mL

[88]

68 Sclerophytin A (343) Known Cladiella sp. Penghu Archipelago waters, Taiwan Anti-inflammation activity through decreas-

ing the release of elastase with inhibition 

rates of 11.35%

[88]

69 Sclerophytin B (344) Known Cladiella sp. Penghu Archipelago waters, Taiwan Anti-inflammation activity through decreas-

ing the release of elastase and superoxide 

anions with inhibition rates of 16.37% and 

28.12%, respectively. Moderate anti-prolif-

eration activity toward the leukemia K562 

cells with  IC50 of 11.39 μg/mL

[88]

70 Briaviodiol F (345) New Briareum violaceum Cultivation tank at the National Museum of 

Marine Biology and Aquarium (NMMBA) 

in Southern Taiwan

No significant cytotoxic effects in RAW 

264.7 and showed no suppression effect on 

iNOS release

[89]

71 Briaviotriol A (346) New Briareum violaceum Cultivation tank at the National Museum of 

Marine Biology and Aquarium (NMMBA) 

in Southern Taiwan

Anti-inflammatory activity by exerted 

inhibition effects on inducible nitric oxide 

synthase (iNOS) release from LPS-

stimulated RAW 264.7 cells to 67.7%, 

when compared with results of the cells 

stimulated with only LPS at concentration 

of 10 μM

[89]

72 Briaviotriol B (347) New Briareum violaceum Cultivation tank at the National Museum of 

Marine Biology and Aquarium (NMMBA) 

in Southern Taiwan

Anti-inflammatory activity by exerted 

inhibition effects on inducible nitric oxide 

synthase (iNOS) release from LPS-

stimulated RAW 264.7 cells to 79.5%, 

when compared with results of the cells 

stimulated with only LPS at concentration 

of 10 μM

[89]
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Table 4  (continued)

Entry Compound name (number) Novelty Sources Geographical area of collection Biological activities Refs.

73 Briaviodiol A (348) Known Briareum violaceum Cultivation tank at the National Museum of 

Marine Biology and Aquarium (NMMBA) 

in Southern Taiwan

Anti-inflammatory activity by exerted 

inhibition effects on inducible nitric oxide 

synthase (iNOS) release from LPS-

stimulated RAW 264.7 cells to 61.9%, 

when compared with results of the cells 

stimulated with only LPS at concentration 

of 10 μM

[89]

74 Xishaflavalin G (349) New Lemnalia flava Xisha Islands, South China Sea, China No inhibitory effects on the ConA-induced 

T lymphocytes and/or lipopolysaccharide-

(LPS)-induced B lymphocytes prolifera-

tion

[90]

75 Xishaflavalin H (350) New Lemnalia flava Xisha Islands, South China Sea, China No inhibitory effects on the ConA-induced 

T lymphocytes and/or lipopolysaccharide-

(LPS)-induced B lymphocytes prolifera-

tion

[90]

76 Nephthenol (351) Known Lemnalia flava Xisha Islands, South China Sea, China Inhibit the proliferation of ConA-induced T 

lymphocyte cells and/or LPS-induced B 

lymphocyte cells in vitro, with  IC50 values 

of 10.7 and 38.6 μM, respectively

[90]

77 4-Hydroxy-1-(16-methoxyprop-16-en-

15-yl)-8-methyl-21,22-dioxatricyclo 

[11.3.1.15,8] octadecane-3,19-dione (352)

New Stomopneustes variolaris South-east coast of Arabian Sea (Kadiapat-

tanam coast)

Anti-inflammatory activity through inhibit-

ing 5-lipoxygenase with  IC50 of 2.01 mM, 

compared to ibuprofen  (IC50 4.50 mM) 

with selectivity ratio of COX-1 to COX-2 

for the studied compound was found to 

be greater (1.25) than that of ibuprofen 

(0.43). Potent anti-oxidant activity through 

DPPH and  ABTS+ scavenging activity 

with  IC50 values of 1.41 and 1.61 mM, 

respectively, and found to be greater than 

the standard agent α-tocopherol  (IC50 1.51 

and 1.70 mM, respectively)

[91]

78 Briaviolide Y (353) Known Briareum excavatum Off the coast of Lanyu Island, Taiwan Anti-inflammatory activity through signifi-

cantly reducing the release of COX-2 to 

65.30% at 10 µM in RAW 264.7 mac-

rophages stimulated by LPS

[92]

79 Briaviolide Z (354) Known Briareum excavatum Off the coast of Lanyu Island, Taiwan Anti-inflammatory activity through signifi-

cantly reducing the release of iNOS to 

60.29% at 10 µM in RAW 264.7 mac-

rophages stimulated by LPS

[92]

80 Briarenol L (355) New Briareum excavatum Off the coast of Lanyu Island, Taiwan No inhibition against iNOS and COX-2 

expression at 10 µM from RAW 264.7 

macrophages stimulated by LPS

[92]
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Table 4  (continued)

Entry Compound name (number) Novelty Sources Geographical area of collection Biological activities Refs.

81 Briarenol W (356) New Briareum stechei Cultured in the National Museum of Marine 

Biology and Aquarium (NMMBA), Ping-

tung, Taiwan

Inactive in anti-inflammatory activity assay 

by assessing the release of iNOS and 

COX-2 in LPS-stimulated RAW 264.7 

macrophage cells

[93]

82 Briarenol X (357) New Briareum stechei Cultured in the National Museum of Marine 

Biology and Aquarium (NMMBA), Ping-

tung, Taiwan

Showed anti-inflammatory activity by 

enhancing the release of iNOS and COX-2 

(142.03 and 159.21%, respectively) in 

LPS-stimulated RAW 264.7 macrophage 

cells at concentration of 10 µM

[93]

83 Briarenol Y (358) New Briareum stechei Cultured in the National Museum of Marine 

Biology and Aquarium (NMMBA), Ping-

tung, Taiwan

Inactive in anti-inflammatory activity assay 

by assessing the release of iNOS and 

COX-2 in LPS-stimulated RAW 264.7 

macrophage cells

[93]

84 Briarenol Z (359) New Briareum stechei Cultured in the National Museum of Marine 

Biology and Aquarium (NMMBA), Ping-

tung, Taiwan

Inactive in anti-inflammatory activity assay 

by assessing the release of iNOS and 

COX-2 in LPS-stimulated RAW 264.7 

macrophage cells

[93]

85 Solenolide A (360) Known Briareum stechei Cultured in the National Museum of Marine 

Biology and Aquarium (NMMBA), Ping-

tung, Taiwan

Showed anti-inflammatory activity by 

enhancing the release of iNOS and COX-2 

(134.11 and 196.03%, respectively) in 

LPS-stimulated RAW 264.7 macrophage 

cells at concentration of 10 µM

[93]
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 p
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e C
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b
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 c
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fl
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 p
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n
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p
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e d
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 d
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 b
efo

re [ 8
4

].

A
q
u

acu
ltu

red
 B

ria
re

u
m

 v
io

la
c
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b
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 c
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 d
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–
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 b
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d
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 c
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h
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ti-b

a
cte

ria
l

C
o

m
p

o
u

n
d

 1
 sh

o
w

ed
 an

tib
acterial activ

ity
 ag

ain
st S

ta
p

h
y
-

lo
c
o

c
c
u

s a
u

re
u

s, w
ith

 m
in

im
u

m
 b

a
c
te

ric
id

a
l c

o
n

c
e
n

tra
-

tio
n

 (M
B

C
) an

d
 m

in
im

u
m

 in
h

ib
ito

ry
 co

n
cen

tratio
n

 (M
IC

) 

v
a
lu

e
s o

f 7
5

 a
n

d
 2

5
 μ

M
, re

sp
e
c
tiv

e
ly

 [ 1
7

]. C
o

m
p

o
u

n
d

 2
 

iso
lated

 fro
m

 S
a

rc
o

p
h

y
to

n
 tro

ch
e
lio

p
h

o
ru

m
 also

 p
o

ssessed
 

m
o

d
e
ra

te
 a

n
tib

a
c
te

ria
l a

c
tiv

ity
 a

g
a
in

st B
a

c
illu

s su
b

tilis, 

S
ta

p
h

y
lo

c
o

c
c
u

s a
u

re
u

s, a
n

d
 V

ib
rio

 c
h

o
le

ra
e
 w

ith
 M

IC
 

v
a
lu

e
s o

f 1
2

5
, 1

0
0

 a
n

d
 1

2
5

 m
g

/m
L

, re
sp

e
c
tiv

e
ly

, b
u

t it 

d
id

 n
o

t h
av

e
 a

c
tiv

ity
 a

g
a
in

st E
sch

e
rich

ia
 c

o
li [1

8
]. C

o
m

-

p
o

u
n

d
 8

, ex
h

ib
ite

d
 a

n
tib

a
c
te

ria
l a

c
tiv

ity
 a

g
a
in

st sev
e
ra

l 

b
a
c
te

ria
, v

iz
. A

c
in

e
to

b
a

c
te

r b
a

u
m

a
n

n
ii (M

IC
 =

 4
.2

 μ
M

), 

E
s
c
h

e
r
ic

h
ia

 
c
o

li 
(M

IC
 =

 6
.0

 
μ

M
), 

K
le

b
sie

lla
 
p

n
e
u

-

m
o

n
ia

e
 

(M
IC

 =
 5

.8
 

μ
M

), 
P

s
e

u
d

o
m

o
n

a
s
 

a
e

r
u

g
in

o
s
a
 

(M
IC

 =
 5

.2
 μ

M
), S

ta
p

h
y
lo

c
o

c
c
u

s a
u

re
u

s (M
IC

 =
 4

.0
 μ

M
), 

S
ta

p
h

y
lo

c
o

c
c
u

s e
p

id
e
rm

id
is (M

IC
 =

 5
.7

 μ
M

), a
n

d
 S

tre
p

-

to
c
o

c
c
u

s p
n

e
u

m
o

n
ia

e
 (M

IC
 =

 6
.0

 μ
M

). W
h

ile
, 9

 a
n

d
 1

0
, 

w
h

ic
h

 w
e
re

 a
lso

 te
ste

d
 a

g
a
in

st th
e
 b

a
c
te

ria
 m

e
n

tio
n

e
d
 

a
b

o
v

e
, sh

o
w

e
d

 w
e
a
k

 a
n

tib
a
c
te

ria
l a

c
tiv

ity. C
o

m
p

o
u

n
d

 9
 

w
as rep

o
rted

 to
 h

av
e in

h
ib

itio
n

 zo
n

es o
f 7

, 8
, 7

, an
d

 7
 m

m
 

z
o

n
e
s o

f 1
1

, 1
1

, a
n

d
 6

 m
m

 a
g

a
in

st K
le

b
sie

lla
 p

n
e
u

m
o

n
ia

, 

S
ta

p
h

y
lo

c
o

c
c
u

s a
u

re
u

s, a
n

d
 S

ta
p

h
y
lo

c
o

c
c
u

s e
p

id
e
rm

id
is, 

re
sp

e
c
tiv

e
ly

 [2
1

]. T
h

e
 c

o
m

p
o

u
n

d
 fro

m
 S

ta
p

h
y
lo

c
o

c
-

c
u

s tro
ch

e
lio

p
h

o
ru

m
, 8

4
, ex

e
rte

d
 m

o
d

e
ra

te
 a

n
tib

a
c
te

ria
l 

a
c
tiv

ity
 a

g
a
in

st S
ta

p
h

y
lo

c
o

c
c
u

s a
u

re
u

s w
ith

 M
IC

 v
a
lu

e 

o
f 2

5
0

 μ
M

 [3
6

]. A
d

d
itio

n
a
lly

, 8
5

 ex
h

ib
ite

d
 a

n
ti-fu

n
g

a
l 

a
c
tiv

ity
 to

w
a
rd

s O
ch

ro
c
o

n
is h

u
m

ic
o

la
 a

n
d

 H
a

lip
h

th
o

ro
s 

m
ilfo

rd
e
n

sis w
ith

 M
IC

 v
a
lu

e
 o

f 6
.2

5
 μ

g
/m

L
 [3

7
].

C
o

m
p

o
u

n
d

 2
2

3
 iso

la
te

d
 fro

m
 L

o
b

o
p

h
y
tu

m
 sp

. sh
o
w

e
d

 

m
o

d
e
ra

te
 a

n
ti-b

a
c
te

ria
l a

c
tiv

ity
 a

g
a
in

st A
c
in

e
to

b
a

c
te

r 

sp
., E

sch
e
rich

ia
 c

o
li, K

le
b

sie
lla

 p
n

e
u

m
o

n
ia

, P
se

u
d

o
m

o
n

a
 

a
e
ru

g
in

o
sa

, S
ta

p
h

y
lo

c
o

c
c
u

s a
u

re
u

s, S
ta

p
h

y
lo

c
o

c
c
u

s e
p

i-

d
e
rm

id
is, a

n
d

 S
tre

p
to

c
o

c
c
u

s p
n

e
u

m
o

n
ia

. It h
a
d

 in
h

ib
itio

n
 

z
o

n
e
 d

ia
m

ete
rs o

f 1
4

, 1
3

, 1
3

, 1
3

, 1
1

, 1
1

, 1
1

 m
m

, re
sp

e
c
-

tiv
e
ly

 a
n

d
 M

IC
 v

a
lu

e
 o

f 3
0

 μ
g

/m
L

 a
g

a
in

st th
o

se
 b

a
c
te

ria 

[ 6
3

]. T
h

e
 O

k
in

aw
a
n

 L
o

b
o

p
h

y
tu

m
 sp

. p
ro

d
u

c
e
d

 fi
v
e
 c

e
m

-

b
ra

n
o

id
 c

o
m

p
o

u
n

d
s (2

4
0

–
2

4
4

) th
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c
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ti-b

a
c
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c
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b
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 m
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 p
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 c
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n
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b
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v
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p
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n
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alu

es o
f 1

8
.1

3
; 

1
2

.2
2

; 2
4

.2
; 2

2
.2

7
; 1

8
.8

8
; a

n
d

 2
0
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n
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p
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n
d
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p
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p
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p
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n
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p
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 d
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p
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p
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n
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-

la
ria

 sa
n

d
e
n

sis. T
h

e co
m

p
o

u
n

d
 ex

erted
 a co

n
cen

tratio
n

-

d
ep

en
d

en
t an

ti-p
ro

liferativ
e eff

ect o
n

 N
C

I-N
8

7
 h

u
m

an
 g

as-

tric carcin
o

m
a cells an

d
 p

ro
m

o
ted

 ap
o

p
to

sis in
d

u
ctio

n
. T

h
e 

an
ti-p

ro
liferatio

n
 activ

ity
 w

as asso
ciated

 w
ith

 th
e release o

f 

cy
to

ch
ro

m
e c fro

m
 m

ito
ch

o
n
d
ria, activ

atio
n
 o

f p
ro

-ap
o
p
to

tic 

p
ro

tein
s, e.g

. cy
stein

e-asp
artic p

ro
teases(casp

ase)-3
/-9

, B
cl-

2
-asso

ciated
 X

 p
ro

tein
 (B

ax
) an

d
 B

cl-2
-asso

ciated
 ag

o
n

ist 

o
f cell d

eath
 (B

ad
), an

d
 in

h
ib

itio
n

 o
f th

e an
ti-ap

o
p

to
tic p

ro
-

tein
s B

-cell ly
m

p
h

o
m

a 2
 (B

cl-2
), B

-cell ly
m

p
h

o
m

a-ex
tra 

larg
e (B

cl-x
L

), an
d

 m
y
elo

id
 cell leu

k
em

ia 1
 (M

cl-1
). T

h
is 

co
m

p
o
u
n
d
 also

 trig
g
ered

 en
d
o
p
lasm

ic reticu
lu

m
 (E

R
) stress, 

lead
in

g
 to

 activ
atio

n
 o

f th
e P

E
R

K
/elF

2
α

/A
T

F
4
/C

H
O

P
 ap

o
p
-

to
tic p

ath
w

ay. F
u

rth
er, 1

8
1

 also
 in

itiated
 au

to
p

h
ag

y
 in

 N
C

I-

N
8

7
 cells an

d
 in

d
u

ced
 th

e ex
p

ressio
n

 o
f au

to
p

h
ag

y
-related

 

p
ro

tein
s, in

clu
d

in
g

 A
u

to
p

h
ag

y
 related

 (A
tg

)3
, A

tg
5

, A
tg

7
, 

A
tg

1
2

, m
icro

tu
b

u
le-asso

ciated
 p

ro
tein

 lig
h

t ch
ain

 (L
C

)3
-I, 

an
d

 L
C

3
-II [5

5
].

C
o

m
p

o
u

n
d

s 1
8

2
 a

n
d

 1
8

3
 iso

la
te

d
 fro

m
 S

in
u

la
ria

 sp
. 

fo
u

n
d

 in
 S

ab
ah

, M
alay

sia p
o

ssessed
 an

ti-p
ro

liferatio
n

 activ
-

ity
 ag

ain
st H

L
-6

0
 can

cer cell lin
e th

ro
u

g
h

 ap
o

p
to

sis m
ech

a-

n
ism

 th
a
t in

v
o

lv
e
d

 th
e
 u

p
-re

g
u

la
tio

n
 o

f B
a
x

, th
e
 d

o
w

n
-

reg
u

latio
n

 o
f B

cl-x
L

, an
d

 th
e activ

atio
n

 o
f casp

ase-3
 [5

6
]. 

W
u

 et al. iso
lated

 7
 cem

b
ran

o
id

s, 1
8

4
–

1
9

0
, fro

m
 S

in
u

la
ria

 

fl
exib

ilis w
h
ereas fo

u
r o

f th
em

 (1
8
7
–
1
9
0
) ex

h
ib

ited
 an

ti-p
ro

-

liferatio
n

 activ
ity. C

o
m

p
o

u
n

d
 1

8
7

 sh
o
w

ed
 an

ti-p
ro

liferatio
n

 

activ
ity

 ag
ain

st P
3

8
8

 m
o

u
se leu

k
im

ia cells, K
5

6
2

, H
T

-2
9
 

h
u

m
an

 co
lo

n
 can

cer cell lin
es, w

ith
  IC

5
0  v

alu
es o

f 9
.3

, 2
3

.4
, 

an
d

 1
5

.9
 μ

M
, resp

ectiv
ely. C

o
m

p
o

u
n

d
 1

8
8

 ex
h

ib
ited

 an
ti-

p
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 an
d
 8

6
.4

%
, resp

ectiv
ely. A

t th
e sam

e tim
e, in

h
ib

i-

tio
n

 o
f L

P
S

 in
d

u
ced

 N
O

 release b
y

 D
C

 o
f th

ese fi
v
e co

m
-

p
o

u
n

d
s (2

4
5

–
2

4
9

) w
ere reco

rd
ed

 at v
alu

es o
f 9

3
.5

%
 w

ith
 

D
C

 su
rv

iv
al at 7

6
.0

%
, 9

5
.9

%
 w

ith
 D

C
 su

rv
iv

al at 5
2

.0
%

, 

8
6

.1
%

 w
ith

 D
C

 su
rv

iv
al at 7

5
.0

%
, 5

4
.9

%
 w

ith
 D

C
 su

rv
iv

al 

at 8
5

.0
%

, an
d

 8
6

.1
%

 w
ith

 D
C

 su
rv

iv
al at 8

5
.0

%
 [ 1

1
]. C

em
-

b
ran

o
id

s 2
6

2
, 2

6
3

 an
d

 2
6

4
 fro

m
 th

e O
k

in
aw

an
 so

ft co
ral 

L
o
b
o
p

h
ytu

m
 sp

. d
isp

lay
ed

 an
ti-in

fl
am

m
ato

ry
 eff

ects th
ro

u
g
h
 

th
e su

p
p
ressio

n
 o

f N
O

 p
ro

d
u
ctio

n
 in

 a d
o
se-d

ep
en

d
en

t m
an

-

n
er w

ith
  IC

5
0  o

f 1
0

.6
7

, 1
3

.9
2

, an
d

 1
4

.0
2

 µ
M

, resp
ectiv

ely
 

after 2
4

 h
 in

 L
P

S
-stim

u
lated

 R
A

W
 2

6
4

.7
 m

acro
p

h
ag

e cells, 

at n
o

n
-cy

to
to

x
ic co

n
cen

tratio
n

s [ 6
9

].



3
0

1
C

em
b

ran
o

id
s o

f So
ft C

o
rals: R

ecen
t U

p
d

ates an
d

 Th
eir B

io
lo

g
ical

1
 3

T
w

o
 n

ew
 co

m
p

o
u

n
d

s iso
lated

 fro
m

 B
ria

re
u

m
 sp

. (2
7

9
 

an
d

 2
8

3
) d

isp
lay

ed
 an

ti-in
fl

am
m

ato
ry

 activ
ity

 b
y

 red
u

cin
g

 

iN
O

S
 lev

el to
 4

7
.2

%
 an

d
 5

5
.7

%
, resp

ectiv
ely, at a co

n
cen

tra-

tio
n

 o
f 1

0
 μ

M
 [7

4
]. F

ro
m

 a co
llectio

n
 o

f H
ain

an
 J

u
n

c
e
e
lla

 

fra
g

ilis, fi
v
e cem

b
ran

o
id

s (2
8

7
, 2

8
8

, 2
8

9
, 2

9
0

, 2
9

1
) w

ere 

iso
lated

 th
at ex

erted
 an

ti-in
fl

am
m

ato
ry

 activ
ity

 th
ro

u
g

h
 th

e 

in
h

ib
itio

n
 o

f N
O

 p
ro

d
u

c
tio

n
 b

y
 3

9
.4

, 4
2

.7
 (2

8
8

 a
n

d
 2

8
9

 

w
ere tested

 to
g
eth

er) an
d

 3
6

.3
%

 (2
9

0
 an

d
 2

9
1

 w
ere tested

 

to
g
eth

er), resp
ectiv

ely
 (at 5

0
 μ

M
) in

 R
A

W
 2

6
4

.7
 cells [7

6
]. 

T
en

 cem
b

ran
o

id
s (2

9
2

–
3

0
1

) iso
lated

 in
 2

0
1

7
 fro

m
 K

ly
x
u

m
 

fl
a

c
c
id

u
m

, o
f w

h
ich

 8
 (2

9
2

, 2
9

4
–

2
9

7
, 2

9
9

, 3
0

0
, 3

0
1

) p
o

s-

sessed
 v

ario
u

s an
ti-in

fl
am

m
ato

ry
 activ

ities. 2
9

2
, 2

9
4

, 2
9

9
, 

3
0

1
 sh

o
w

ed
 w

eak
 N

O
 in

h
ib

ito
ry

 activ
ity

 w
ith

 2
5

, 1
2

, 2
0

, 

1
5

%
 in

h
ib

itio
n

, resp
ectiv

ely
, w

h
ile 2

9
5

 ex
erted

 m
o

d
erate 

N
O

 in
h
ib

itio
n
 u

p
 to

 6
5
%

  (IC
5
0  o

f 4
6
.7

 μ
g
/m

L
) an

d
 2

9
7
 u

p
 to

 

6
4

%
  (IC

5
0  v

alu
e o

f 4
7

.0
 μ

g
/m

L
). F

u
rth

erm
o

re, 2
9

6
 an

d
 3

0
0
 

stro
n

g
ly

 in
h

ib
ited

 8
8

%
 an

d
 8

7
%

 o
f N

O
 p

ro
d

u
ctio

n
 at 5

0
 µ

g
/

m
l, resp

ectiv
ely

 [7
7

].

A
 n

o
v

e
l c

e
m

b
ra

n
o

id
 fro

m
 C

h
ic

o
re

u
s ra

m
o

su
s, 3

0
2

, 

sh
o
w

ed
 an

ti-in
fl

am
m

ato
ry

 activ
ity

 th
ro

u
g

h
 th

e in
h

ib
itio

n
 

o
f 5

-lip
o

o
x

y
g

en
ase, w

ith
  IC

5
0  o

f 0
.7

6
 m

g
/m

L
 [ 7

8
]. A

n
ti-

in
fl

am
m

ato
ry

 activ
ity

 w
as ev

id
en

t in
 3

2
3

 iso
lated

 fro
m

 K
. 

fl
a

c
c
id

u
m

, p
re

d
ic

te
d

 to
 o

c
c
u

r b
y

 a
 re

d
u

c
tio

n
 in

 th
e
 lev

e
l 

o
f e

la
sta

se
 re

le
a
se

 to
 5

9
.6

6
%

, w
ith

  IC
5

0  o
f 7

.2
2

 µ
M

 a
t a 

co
n

cen
tratio

n
 o

f 1
0

 µ
M

 relativ
e to

 th
e co

n
tro

l g
ro

u
p

 [8
3

]. 

T
h

ree o
u

t o
f fo

u
r n

ew
 cem

b
ran

o
id

s (3
2

6
, 3

2
8

, 3
2

9
) iso

lated
 

fro
m

 c
u

ltu
re

d
 ty

p
e
 B

ria
re

u
m

 v
io

la
c
e
u

m
 p

o
sse

sse
d

 a
n

ti-

in
fl

a
m

m
a
to

ry
 a

c
tiv

ity
 in

 L
P

S
-in

d
u

c
e
d

 R
A

W
 2

6
4

.7
 m

a
c
-

ro
p

h
ag

e cells b
y

 sig
n

ifi
can

tly
 in

h
ib

itin
g

 th
e ex

p
ressio

n
 o

f 

iN
O

S
 p

ro
tein

 to
 4

3
, 6

1
, 4

6
%

, resp
ectiv

ely
 [8

5
]. F

o
u

r n
ew

 

c
o

m
p

o
u

n
d

s (3
4

1
–

3
4

4
) iso

la
te

d
 in

 2
0

1
9

 d
isp

lay
e
d

 v
a
ri-

o
u

s an
ti-in

fl
am

m
ato

ry
 activ

ities. C
o

m
p

o
u

n
d

s 3
4

1
 an

d
 3

4
3

 

d
e
c
re

a
se

d
 th

e
 re

le
a
se

 o
f e

la
sta

se
 w

ith
 in

h
ib

itio
n

 ra
te

s o
f 

1
2

.0
1

%
 an

d
 1

1
.3

5
%

, resp
ectiv

ely, w
h

ile 3
4

2
 d

ecreased
 th

e 

g
en

eratio
n

 o
f su

p
ero

x
id

e an
io

n
s b

y
 h

u
m

an
 n

eu
tro

p
h

ils w
ith

 

th
e in

h
ib

itio
n

 rate o
f 1

3
.4

3
%

, an
d

 3
4

4
 h

ad
 an

 in
h

ib
itio

n
 rate 

o
f 2

8
.1

2
%

. A
d

d
itio

n
ally, 3

4
4

 also
 d

ecreased
 th

e release o
f 

elastase w
ith

 th
e in

h
ib

itio
n

 rate o
f 1

6
.3

7
%

 [8
8

]. T
h

ree n
ew

 

cem
b

ran
o

id
s (3

4
6

–
3

4
8

) iso
lated

 fro
m

 aq
u

acu
ltu

red
 B

. v
io

-

la
c
e
u

m
 p

o
ssessed

 an
ti-in

fl
am

m
ato

ry
 activ

ity
 b

y
 su

p
p

ress-

in
g

 th
e release o

f in
d

u
cib

le n
itric o

x
id

e sy
n

th
ase (iN

O
S

) in
 

L
P

S
-stim

u
lated

 R
A

W
 2

6
4

.7
 cells w

ith
 v

alu
es o

f 6
7

.7
, 7

9
.5

, 

an
d

 6
1

.9
%

, resp
ectiv

ely, co
m

p
ared

 to
 th

e resu
lts o

f th
e cells 

stim
u

lated
 w

ith
 o

n
ly

 L
P

S
 at a co

n
cen

tratio
n

 o
f 1

0
 μ

M
 [8

9
]. 

A
n

ti-in
fl

am
m

ato
ry

 activ
ity

 w
as also

 sh
o
w

n
 b

y
 th

e A
rab

ian
 

so
ft co

ral S
to

m
o

p
n

e
u

ste
s v

a
rio

la
ris, w

h
ich

 p
ro

d
u

ced
 th

e 

n
o
v
e
l c

o
m

p
o

u
n

d
 3

5
2

 th
a
t in

h
ib

ite
d

 5
-lip

o
x

y
g

e
n

a
se

 w
ith

 

 IC
5

0  o
f 2

.0
1

 m
M

, as co
m

p
ared

 to
 p

o
sitiv

e co
n

tro
l ib

u
p

ro
fen

 

 (IC
5

0  4
.5

0
 m

M
). T

h
e selectiv

ity
 ratio

 o
f cy

clo
o
x

y
g
en

ase-1
 

(C
O

X
-1

) to
 C

O
X

-2
 fo

r th
e stu

d
ied

 co
m

p
o

u
n

d
 w

as fo
u

n
d

 to
 

b
e g

reater (1
.2

5
) th

an
 th

at o
f ib

u
p

ro
fen

 (0
.4

3
) [9

1
]. T

w
o
 

k
n

o
w

n
 co

m
p

o
u

n
d

s iso
lated

 fro
m

 B
ria

re
u

m
 ex

c
a

va
tu

m
, 3

5
3

 

an
d

 3
5

4
, d

isp
lay

ed
 an

 an
ti-in

fl
am

m
ato

ry
 eff

ect, w
h

ere 3
5

3
 

sig
n

ifi
c
a
n

tly
 re

d
u

c
e
d

 th
e
 re

le
a
se

 o
f C

O
X

-2
 to

 6
5

.3
0

%
 a

t 

1
0

 µ
M

 in
 R

A
W

 2
6

4
.7

 m
acro

p
h

ag
es stim

u
lated

 b
y

 L
P

S
. In

 

co
m

p
ariso

n
, 3

5
4
 sh

o
w

ed
 an

ti-in
fl

am
m

ato
ry

 activ
ity

 th
ro

u
g
h
 

sig
n

ifi
c
a
n

tly
 re

d
u

c
in

g
 th

e
 re

le
a
se

 o
f iN

O
S

 to
 6

0
.2

9
%

 a
t 

1
0

 µ
M

 u
sin

g
 th

e sam
e m

o
d

el [9
2

].

K
n

o
w

n
 cem

b
ran

o
id

 1
4

5
 an

d
 1

4
7

 iso
lated

 fro
m

 S
a

rc
o

-

p
h
yto

n
 d

ig
ita

tu
m

 sh
o
w

ed
 an

ti-in
fl

am
m

ato
ry

 activ
ity

 th
ro

u
g
h

 

in
h

ib
itin

g
 th

e p
ro

d
u

ctio
n

 o
f IL

-1
β

 to
 6

8
 ±

 1
 an

d
 5

6
 ±

 1
%

, 

re
sp

e
c
tiv

e
ly

 
in

 
L

P
S

-stim
u

la
te

d
 
m

u
rin

e
 
m

a
c
ro

p
h

a
g

e
s 

J7
7

4
A

.1
 at a co

n
cen

tratio
n

 o
f 1

0
 µ

g
/m

L
 w

ith
  IC

5
0  v

alu
es 

o
f 1

0
.7

 ±
 2

.7
 an

d
 1

4
.9

 ±
 5

.1
 µ

g
/m

L
.[4

5
]. In

 ad
d

itio
n

, S
a

r-

c
o

p
h

y
to

n
 te

n
u

isp
ic

u
la

tu
m

 co
n

tain
ed

 1
5

6
 w

h
ich

 p
o

ssessed
 

an
ti-in

fl
am

m
ato

ry
 activ

ity
 th

ro
u
g
h
 in

h
ib

itin
g
 th

e p
ro

d
u
ctio

n
 

o
f IL

-1
β

 to
 5

6
 ±

 1
%

 in
 L

P
S

-stim
u

lated
 m

u
rin

e m
acro

p
h

ag
e 

J7
7
4
A

.1
 cell at a co

n
cen

tratio
n
 o

f 3
0
 µ

m
 [4

6
]. N

ew
 b

riaran
es 

3
5
7
 an

d
 3

6
0
 ex

h
ib

ited
 an

ti-in
fl

am
m

ato
ry

 activ
ity

 b
y
 en

h
an

c-

in
g

 th
e release o

f iN
O

S
 (1

4
2

.0
3

 an
d

 1
3

4
.1

1
%

, resp
ectiv

ely
) 

a
n

d
 C

O
X

-2
 (1

5
9

.2
1

 a
n

d
 1

9
6

.0
3

%
, re

sp
e
c
tiv

e
ly

) in
 L

P
S

-

stim
u
lated

 R
A

W
 2

6
4
.7

 m
acro

p
h
ag

e cells at co
n
cen

tratio
n
 o

f 

1
0

 µ
M

 [ 9
3

]. S
a

rco
p

h
yto

n
 ro

seu
m

 co
llected

 fro
m

 E
g

y
p
t co

n
-

tain
ed

 1
5

8
 w

h
ich

 p
o

ssessed
 an

ti-in
fl

am
m

ato
ry

 activ
ity

 v
ia 

iN
O

S
 in

h
ib

itio
n

 w
ith

  IC
5

0  o
f 5

0
 µ

M
. W

h
ilst, fro

m
 th

e sam
e 

sp
e
c
ie

s, 1
6

1
 w

a
s iso

la
te

d
 a

n
d

 sh
o
w

e
d

 a
n

ti-in
fl

a
m

m
a
to

ry
 

activ
ity

 v
ia N

rf-2
 in

d
u

ctio
n

 at 1
0

0
 μ

M
 (2

.1
-fo

ld
), 5

0
 μ

M
 

(1
.4

-fo
ld

), an
d
 2

5
 μ

M
 (0

.9
-fo

ld
). F

u
rth

erm
o
re, 1

6
2
 ex

h
ib

ited
 

an
ti-in

fl
am

m
ato

ry
 activ

ity
 v

ia iN
O

S
 in

h
ib

itio
n

 w
ith

  IC
5

0  o
f 

3
9

 µ
M

 an
d

 N
rf-2

 in
d

u
ctio

n
 at 1

0
0

 μ
M

 (1
.8

-fo
ld

), 5
0

 μ
M

 

(1
.5

-fo
ld

), an
d

 2
5

 μ
M

 (1
.5

-fo
ld

) [4
7

].

S
a

rc
o

p
h
y
to

n
 ch

e
rb

o
n

n
ie

ri co
n

tain
ed

 cem
b

ran
o

id
s w

h
ich

 

p
o

sse
sse

d
 a

n
ti-in

fla
m

m
a
to

ry
 a

c
tiv

ity
 n

a
m

e
ly

 1
6

3
–

1
6

9
. 

C
o

m
p

o
u

n
d

 1
6

3
–

1
6

9
 sh

o
w

ed
 in

h
ib

itio
n

 o
n

 su
p

ero
x

id
e an

io
n

 

g
en

eratio
n

 to
 1

1
.0

 ±
 8

.7
; 2

9
.8

 ±
 9

.8
; 4

4
.5

 ±
 7

.9
; 6

.4
 ±

 7
.3

; 

6
.2

 ±
 5

.5
; 1

2
.9

 ±
 1

1
.4

; an
d
 1

7
.1

 ±
 1

1
.6

%
, resp

ectiv
ely, at co

n
-

cen
tratio

n
 o

f 3
0

 µ
M

. F
u

rth
erm

o
re, th

o
se co

m
p

o
u

n
d

s also
 

in
h

ib
ited

 th
e release o

f elastase to
 3

5
.1

 ±
 1

0
.6

; 4
8

.2
 ±

 1
2

.5
; 

3
5

.6
 ±

 1
0

.7
; 2

7
.6

 ±
 1

2
.8

; 2
9

.7
 ±

 1
1

.1
; 1

6
.7

 ±
 1

0
.2

; a
n

d
 

2
7

.6
 ±

 1
2

.0
%

, resp
ectiv

ely, at co
n

cen
tratio

n
 o

f 3
0

 µ
M

 [4
8

]. 

L
a
stly

, d
ite

rp
e
n

o
id

 2
2

2
 iso

la
te

d
 fro

m
 S

in
u

la
ria

 h
u

m
ilis 

co
llected

 in
 X

im
ao

 Islan
d

s h
av

e sig
n

ifi
can

t an
ti-in

fl
am

m
a-

to
ry

 eff
ects in

 L
P

S
-stim

u
lated

 B
V

-2
 m

icro
g

lial cells w
ith

 

8
3

.9
6

%
 ±

 2
.0

2
%

 an
d

 6
5

.7
0

%
 ±

 2
.7

6
%

 N
O

 lev
el d

ecrease at 

1
0

 an
d

 2
0

 μ
M

, resp
ectiv

ely
 [6

2
].

3
.4

 
 O

th
e

r B
io

lo
g

ica
l A

ctiv
itie

s

O
th

er rep
o

rted
 b

io
lo

g
ical activ

ities o
f cem

b
ran

o
id

s in
clu

d
e 

in
d

u
ctio

n
 o

f T
 ly

m
p

h
o

cy
te p

ro
liferatio

n
. T

h
ree n

ew
 co

m
-

p
o

u
n

d
s an

d
 a k

n
o
w

n
 co

m
p

o
u

n
d

 iso
lated

 fro
m

 S
a

rc
o

p
h

y
to

n
 

tro
ch

e
lio

p
h

o
ru

m
, 8

6
–

8
9

, w
ere rep

o
rted

 to
 b

e activ
e o

n
 T

 

ly
m

p
h

o
cy

te cells fro
m

 m
ice sp

len
o

cy
tes. C

o
m

p
o

u
n

d
s 8

6
, 

8
8

, an
d

 8
9

 sig
n

ifi
can

tly
 in

d
u

ced
 clu

ster o
f d

iff
eren

tiatio
n

 3
 

 (C
D

3
+
) T

 ly
m

p
h

o
cy

te cells p
ro

liferatio
n

 at 3
 μ

M
. In

 ad
d

i-

tio
n

, 8
6

 in
creased

 th
e  C

D
4

+
/C

D
8

+
 T

 ly
m

p
h

o
cy

te cells ratio
 



3
0

2
 

M
. Y. N

u
rrach

m
a et al.

1
 3

o
n

 m
ice sp

len
o

cy
tes. In

 co
n

trast, co
m

p
o
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p
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ro
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