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ABSTRACT 
Soft corals and gorgonians live in an extreme and competitive area, giving them the ability to survive by utilizing 
chemical defense systems in the form of secondary metabolites. These secondary metabolites with various types can 
be used to develop a new drug substance. This review article summarizes the types of gorgonian corals, secondary 
metabolites' content, and pharmacological activities. It certainly provides the latest insights about the source of 
medicinal ingredients from the marine. Types of gorgonian corals include Junceella fragilis, Heteroxenia 
fuscescens, Briareum violaceum, Briareum excavatum, Echinomuricea sp., Rumphella antipathies, 
Pseudopterogorgia acerosa, Eunicella singularis, Pseudopterogorgia elisabethae, Rumphella sp., Verrucella 
corona, Pseudopterogorgia americana, Pinnigorgia sp., Subergorgia suberosa, Subergorgia rubra, 
Dendronephthya griffini, and Paramuricea clavata. All gorgonian corals contain terpenoids, steroids, and alkaloids 
(rare) with activities as an anti-inflammatory, anti-cancer, analgesic, gastroprotective, anti-viral, anti-bacterial, and 
anti-fouling agents. That is due to the structural relationship to the activity, which includes the stereochemical 
influence of the hydroxy group, the presence of an epoxide group, a methoxy group, the configuration of the 
methylenecychlohexane ring, and changes in the side chain on the carbonyl group.    
Keywords: Marine, Gorgonian, Secondary Metabolites, Pharmacological Activities. 
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INTRODUCTION 
Gorgonians are a type of coral found in shallow to deep-sea waters.1 In the last ten years, it has been 
reporting that soft coral and gorgonian octacorallia derived from marine natural resources can become 
novel bioactive natural products as lead compounds in drug development.2 Soft corals and gorgonians live 
in very extreme and competitive ecosystems but can defend themselves very well from predators. It is due 
to a chemical defense system, namely secondary metabolites.2,3 These metabolites become weapons to 
attack or fight other organisms, not to grow or die if they are in the same place.4  
Each type of gorgonian has various secondary metabolites and has medicinal potencies, including anti-
inflammatory, analgesic, gastroprotective, anti-bacterial, and anti-fouling agents.2,5 Many studies have 
reported that gorgonian corals contain a wide variety of cyclic terpenes, namely sesquiterpenes, steroids, 
prostanoids, and very rare alkaloids.6 The terpenes' highly variable structure provides various biological 
activities, namely anti-cancer7, anti-inflammatory, immunomodulators, and anti-diabetic.8 This review 
was conducted to determine each type of gorgonian coral's secondary metabolites, thus providing various 
pharmacological activities. 

 
Gorgonian Coral’s Secondary Metabolites 
Terpenoids 
Junceella fragilis 
This gorgonian (Fig.-1)9 has been investigating to contain the secondary metabolite of two 11,20-
epoxibriaranes, namely juncenolide K (1) and fragilide X (2) (Fig.-2). The secondary metabolite has 
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extracted with a mixture of methanol–dichloromethane, a ratio of 1:1, to obtain crude extract. Then the 
partition was carried out with ethyl acetate and water.10 
  

 
Fig.-1: J. fragilis9  

 

  
Fig.-2: The Structure of juncenolide K (1) and fragilide X (2)10  

 
Heteroxenia fuscescens 
This gorgonian (Fig.-3)11 contains a new hydroperoxy sesquiterpene, heterofusceterpene A (3) (Fig.-4), 
extracted using 90% methanol. The extract has separated by Diaion HP-20 chromatography and eluted 
using 100% distilled water and 100% methanol to obtain distilled water and methanol fractions.12  
 

 
Fig.-3: H. fuscescens11 

 

 
Fig.-4: The Structure of Heterofusceterpene A (3)12  

Briareum violaceum 
Research conducted by Xu et al. on the gorgonian coral B. violaceum (Fig.-5) contains a new secondary 
metabolite briarane diterpenoid, namely briaviolides K–N (4–7) (Fig.-6) extracted using a mixture of 
methanol–dichloromethane solvents (1:1). Then, to elucidate secondary metabolites' structure with IR, 1H, 
13C-NMR, ESIMS, and HRESIMS.13  
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Fig.-5: B. violaceum13 

 
 

Fig.-6: The structure of briaviolide K–N (4–7)13  
Briareum excavatum 
This type of coral (Fig.-7)14 has extracted with methanol–dichloromethane (1:1) solvent, then partitioned 
with distilled water and ethyl acetate. Furthermore, re-purification has been carrying out with normal 
phase silica gel eluted using n-hexane–ethyl acetate (80:1) to obtain a pure isolate, namely excavatolide B 
(8) (Fig.-8).15  

 
Fig.-7: B. excavatum14 

 

 
Fig.-8: The Structure of excavatolide B (8)15  

Echinomuricea sp.  
This gorgonian (Fig.-9)16 contains a new labdane type diterpenoid, namely echinolabdane A (9) (Fig.-10), 
which has extracted using methanol–dichloromethane (1:1) solvent and fractionated with silica gel using 
eluent in the form of n-hexane–ethanol–methanol.17  
 
Rumphella antipathies 
Chung et al. reported that this gorgonian (Fig.-11) contains two new caryophyllene derivatives of the 
sesquiterpenoid type, namely rumphellol A (10) and B (11) (Fig.-12), which were extracted using a 



 
 Vol. 14 | No. 3 |1773-1789| July - September | 2021 

1776 
BIOACTIVE COMPOUNDS PROFILE OF GORGONIAN CORALS                                                                                           F. J. Kelutur et al. 

combination of solvents from methanol–dichloromethane and analyzed by IR, 1D and 2D NMR 
spectroscopy, and HR–ESIMS.18  
 

 
Fig.-9: Echinomuricea sp.16 

 
Fig.-10: The Structure of echinolabdane A (9)17  

 

 
Fig.-11: R. Antipathies18 

   
Fig.-12: The Structure of rumphellol A (10) dan B (11)18  

 

Pseudopterogorgia acerosa.  
The P. acerosa (Fig.-13)19 contains pseudopteran diterpenes, pseudopterolides (12) (Fig.-14), which have 
extracted using methanol and dichloromethane.20  

 
Fig.-13: P. acerosa19 
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Fig.-14: The Structure of pseudopterolide (12)20  

Eunicella singularis.  
This gorgonian (Fig.-15)21 contains a diterpenoid type eunicellin, palmonine F (13) (Fig.-16), which is 
extracted by maceration using methanol–dichloromethane (1:1) for 48 hours and repeated three times. 
The extract has then fractionated with C18 cartridges subjected to gradient elution with 10, 50, and 80% 
methanol to obtain three fractions.5 The same research was carried out with gradient elution using organic 
solvents in ethanol, acetone, and methanol–dichloromethane (1:1) to obtain three semi-purified fractions, 
namely ethanol, acetone, and methanol–dichloromethane.22  
 

 
Fig.-15: E. singularis21  

 
Fig.-16: The structure of palmonine F (13)5 

 

Pseudopterogorgia elisabethae.  
The P. elisabethae extract (Fig.-17)23 was fractionated with silica gel to produce F-1 [pseudopterosins 
PsQ (14), PsS (15), and PsU (16)], F-2 [amphilectosins A (17) and B (18), PsG (19), PsK (20), PsP (21), 
and PsT (22) as well as seco-pseudopterosins seco-PsJ (23) and seco-PsK (24)], and F-3 [elisabethatrienol 
(25), 10-acetoxy-9-hydroxy- (26) and 9-acetoxy-10-hydroxy-amphilecta-8,10,12,14-tetraenes (27) and 
amphilecta-8(13)-11,14- triene-9,10-dione (28)] (Fig.-18).24  
 

 
Fig.-17: P. elisabethae23 



 
 Vol. 14 | No. 3 |1773-1789| July - September | 2021 

1778 
BIOACTIVE COMPOUNDS PROFILE OF GORGONIAN CORALS                                                                                           F. J. Kelutur et al. 

 

 
 
Fig.-18: The Structure of pseudopterosins PsQ (14), PsS (15), PsU(16), amphilectosins A (17) and B (18), PsG (19), 

PsK (20), PsP (21), PsT (22), seco-pseudopterosins seco-PsJ (23) and seco-PsK (24), elisabethatrienol (25), 10-
acetoxy-9-hydroxy- (26) and  9-acetoxy-10-hydroxy-amphilecta-8,10,12,14-tetraenes (27), as well as amphilecta-

8(13)-11,14-triene-9,10-dione (28)24 
Steroids 
Heteroxenia fuscescens.  
This gorgonian contains secondary metabolites of new sterol types, heterofuscesterols A (29) and B (30), 
and 3β,5α,6β-trihydroxyandrosta-17-one (31) (Fig.-19).12  

 
Fig.-19: The Structure of heterofuscesterols A (29) and B (30) as well as 3β,5α,6β-trihydroxyandrosta-17-one (31)12 

 
Rumphella sp.  
Yin et al. reported that the gorgonian coral Rumphella sp.25 (Fig.-20)15,26 extracted using acetone as a 
solvent containing new hydroperoxy steroids called xidaosteroids A (32) and B (33) 5α,8α-
epidioxyergosta-6,9(11)-diene-3β-ol (34), 5α,8α-epidioxyergosta-6,9(11)-diene-3β-ol (35), 3β-hydroxy-
5α,6α-epoxy-7-megastigmen-9-one (36), grasshopper 3 ketone (37), (3R)-4-[(2R,4S)-4-acetoxy-2-
hydroxy-2,6,6-trimethylcyclohexylidene] but-3-en-2-one (38) (Fig.-21). 25  
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Fig.-20: Rumphella sp.15,26  

 
Fig.-21: The structure of xidaosteroid (32 and 33), 5α,8α- epidioxyergosta-6,9(11)-diene-3β-ol (34), 5α,8α-

epidioxyergosta-6,9(11)-diene-3β-ol (35), 3β-hydroxy-5α,6α-epoxy-7-megastigmen-9-one (36), grasshopper 3 
ketone (37), (3R)-4-[(2R,4S)-4-acetoxy-2-hydroxy-2,6,6-trimethylcyclohexylidene] but-3-en-2-one (38)25 

 

Verrucella corona.  
The type of gorgonian coral V. corona (Fig.-22)27 studied by Nam et al. contains secondary metabolites of 
steroids, namely verrucorosteroid A–F (41–46), verrucorosteron (47), 3β-acetyl-20R-hydroxycholest-
5,22-dien-24-oic acid -lactone (48), 3β,20R-dihydroxycholest-5,22-dien-24-oic acid -lactone (49), 
suberoretisteroids A–C (50–52), (22E)-3β,25-dihydroxycholest-5,22-dien-24-one (53), 5,6α-epoxy-3β-
hydroxy-(22E)-ergosta-8,22-dien-7-one (54), 5,6α-epoxy-3β-hydroxy-(22E)-ergosta-8(14),22-dien-7-one 
(55), (22E,24S)-24-methyl-5α-cholesta-7,22-diene-3β,5,6β,9-tetraol (56), and (22E,24S)-24-methyl-5α-
cholesta-7,22-diene-3β,5,6β-triol (57) (Fig.-23).28  
 

 
Fig.-22: V. corona27 
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Fig.-23: The structure of verrucorosteroid A–F (41–46), verrucorosteron (47), 3β-acetyl-20R-hydroxycholest-5,22-
dien-24-oic acid ɤ-lactone (48), 3β,20R-dihydroxycholest-5,22-dien-24-oic acid ɤ-lactone (49), suberoretisteroids 
A–C (50–52), (22E)-3β,25-dihydroxycholest-5,22-dien-24-one (53), 5,6α-epoxy-3β-hydroxy-(22E)-ergosta-8,22-

dien-7-one (54), 5,6α-epoxy-3β-hydroxy-(22E)-ergosta-8(14),22-dien-7-one (55), (22E,24S)-24-methyl-5α-cholesta-
7,22-diene-3β,5,6β,9-tetraol (56), and (22E,24S)-24-methyl-5α-cholesta-7,22-diene-3β,5,6β-triol (57)28 

 
Pseudopterogorgia americana.  
The P. americana (Fig.-24)29 has extracted using methanol, which produced two types of sterols that have 
rarely found, namely ameristerenol A (58) and B (59), both 9,11-secosterol, which have a cyclic enol-
ether with seven members on the ring C, and 58 are natural examples of 9,11-secosterol containing 
gorgosterol side chains with a C-24 double bond. 58 is converted to a sterol derivative of 61–63, while the 
structure of compounds 58–63 with three analogs is 64–66 (Fig.-25).30  
 

 
Fig.-24: P. americana29 
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Fig.-25: The Structure of ameristerenol A (58), sterols derived from 61–63, and 3 analogs (64–66)30  

 
Pinnigorgia sp.  
This gorgonian (Fig.-26)31 was extracted with ethyl acetate, then partitioned with n-hexane and methanol. 
The methanol layer was separated using a Sephadex LH-20 column and eluted with a mixture of 
dichloromethane–methanol (1:1). Each fraction was separated by silica gel column chromatography and 
purified with NP (Normal Phase) and RP (Reverse Phase)–HPLC, then elucidated using 1H-NMR and 
13C-NMR spectroscopy and HR–ESIMS to obtain 11-acetoxy-9,11-secosterol, pinnisterol D–J (67–73), 
sterol (74), and pinnisterol A (75) (Fig.-27).32  
 

 
Fig.-26: Pinnigorgia sp.31   

 

 
 

Fig.-27: The structure of pinnisterol D–J (67–73), sterol (74), and pinnisterol A (75)32   
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Subergorgia suberosa.  
This coral (Fig.-28)33, based on research by Cheng et al. has reported containing five new pregnan steroid 
types called subergol T–X (76–80) and three others known as analogs (81–83) (Fig.-29).34  

 

 
Fig.-28: S. suberosa33  

  
Fig.-29: The Structure of Subergorgol T-X (76–80) and three analogs (81–83)34   

 

Subergorgia rubra.  
The S. rubra (Fig.-30)35 was extracted by an ultrasonic technique using ethanol solvent. The extract was 
partitioned with ethyl acetate and distilled water, then fractionated by column chromatography using a 
mixture of petroleum ether–ethyl acetate to produce four fractions. The second fraction was purified by 
column chromatography using a combination of petroleum ether–ethyl acetate, 90:10, and re-purified by 
semi-preparative HPLC (methanol–H2O, 90:10). Characterization of isolates using IR, 1H and 13C-NMR 
spectrometry, and HR-ESI-MS. This gorgonian has reported containing a new 3Δ1-3-ketosteroid 
characterized by 9-OH, subergosterone A–C (84–86) together with five steroids, namely 9α-
hydroxycholest-1-en-3-one (87), pregna-1,4,20-trien-3-one (88), cholesta-1,4-dien-3-one (89), 
dendronesterone C (90), and ergosta-1,4-dien-3-one (91) (Fig.-31) determined using comprehensive 
spectroscopic methods and ECD (Electronic Circular Dichroism).36  

 

 
Fig.-30: S. rubra35  

 
Fig.-31: The structure of subergosteron A–C (84-86), 9a-hydroxycholest-1-en-3-one (87), pregna-1,4,20-trien-3-one 

(88), cholesta-1,4-dien-3-one (89), dendronesterone C (90), and ergosta-1,4-dien-3-one (91)36 
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Eunicella singularis.  
The E. singularis has been studied to contain sterols, namely cholest-5-ene-3β,7α-diol (92); (22E)-
cholesta-5,22-diene-3β,7α-diol (93); ergosta-5,24(28) diene-3β,7α-diol (94); and cholesta-5, 22-diene-3β-
ol (95) (Fig.-32).22  

   
Fig.-32: The structure of cholest-5-ene-3β,7α-diol (92), (22E)-cholesta-5,22-diene-3β,7α-diol (93), ergosta-5,24(28) 

diene-3β,7α-diol (94), and cholesta-5, 22-diene-3β-ol (95)22 

Echinomuricea sp.  
This gorgonian contains a new sterol, namely 6-epi-yonarasterol B (96) (Fig.-33), which has extracted 
using methanol–dichloromethane (1:1).17  

 
Fig.-33: The structure of 6-epi-yonarasterol B (96)17  

 

Dendronephthya griffini.  
The D. griffini (Fig.-34)37 was extracted with ethanol, then partitioned with ethyl acetate and distilled 
water. The ethyl acetate fraction was fractionating by column chromatography on silica gel, a mixture of 
n-hexane–ethyl acetate and ethyl acetate–methanol, so that 10 fractions were obtained. The fraction has 
purified by HPLC (CH3CN–H2O, 82:18) YMC Pack Pro C18 reverse-phase Dynamax variant, namely Si-
60 with normal phase column, 250 × 21,4 mm, 100 Å, 5 µm. The purification results contained two new 
sterol compounds, namely griffiniteron F–I (97–100) and griffinipregnon (101) (Fig.-35), whose 
structures were analyzed using IR, 1H- and 13C-NMR spectroscopy, ESIMS, and HR-ESIMS.38  

 
Fig.-34: D. griffini37  

 

 
Fig.-35: The structure of griffiniteron F-I (97–100) and griffinipregnon (101)38  
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Alkaloids 
Paramuricea clavata.  
Research conducted by Pénez et al. on this gorgonian coral (Fig.-36) and reported that it contains two 
new alkaloids, namely 2-bromo-N-methyltryptamine (102), 3-bromo-N-methyltyramine (103), and eight 
other components (104–111) (Fig.-37) obtained by extraction using a mixture of dichloromethane-
methanol (1:1,3), while purification using semi-preparative HPLC with a flow rate of 3 mL/minute.6  

 
Fig.-36: P. clavata6 

 

        

                   
Fig.-37: The structure of  2-bromo-N-methyltryptamine (102), 3-bromo-N-methyltyramine (103), and nine known 

components (104–111)6 
Pharmacological Activities 
Anti-inflammatory 
11,20 terpenoids epoxibriarane, juncenolide K (1) and fragilide X (2) (Fig.-2) with anti-inflammatory 
activity. In-vitro testing of anti-inflammatory activity targets COX-2 and iNOS from lipopolysaccharide 
(LPS) stimulated by RAW 264.7 macrophage cells. The results showed that fragilide X had an LPS 
expression value of 113.65% on COX-2 and iNOS targets 122.87%, which indicated that the compound 
was not active in reducing the two's expression pro-inflammatory enzymes, in contrast to juncenolide K 
obtained COX-2 89.59% and iNOS 94.81%. It is due to the hydroxy group's stereochemical effect on the 
C-8 of the secondary metabolite fragilide X compared to juncenolide K, which only has an epoxide group 
on the C-11 and -20.10 

  

Terpenoid briarane 
Briaviolide K–N (4–7) (Fig.-6) contained in gorgonian B. violaceum was helpful as a pro-inflammatory 
inhibitor in iNOS targets with values 118.02±10.81; 46.68±4.56; 92.49±14.67; 71.49±3.78% LPS as well 
as COX-2, 112.77±20.69; 61.81±12.14; 101.95±8.22; 104.51±4.22% LPS when stimulated using RAW 
264.7 macrophage cells. Briaviolide L effectively reduced iNOS and COX-2 with values of 46.68 and 
61.81%, respectively. However, it is different from briaviolide K, which is inactive in reducing the two 
pro-inflammatory enzymes' expression due to the hydroxy groups' stereochemistry on the C-11.13 Even 
though the hydroxy group is very crucial because it plays an important role in providing biological 
activity.39  
 

Excavatolide B.  
This metabolite (Fig.-8) was isolated from B. excavatum gorgonian coral, which has significant activity in 
inhibiting iNOS protein expression at doses of 1, 10, 25, and 50 µM. These secondary metabolites are 
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also administered via subcutaneous injection at a 15 or 60 mg/kg dose, significantly eliminating hind limb 
weight distribution changes after 2–24 hours.15  
 
Echinolabdane A and 6-epi-yonarasterol B.  
Echinolabdane A (9) secondary metabolite (Fig.-10) have found in Echinomuricea sp. which can inhibit 
superoxide anion derivatives with IC50 values >10 µg/mL and 2.98±0.29 µg/mL with inhibition values of 
2.52±3.02% and 89.76±5.63% and the release of elastase by neutrophils in humans with inhibition values 
of 1.83±3.46% and 95.54±6.17%, so that the IC50 values >10 µg/mL and 1.13±0.55 µg/mL have obtained. 
The secondary metabolite 6-epi-yonarasterol B (96) (Fig.-33) exhibits a significant inhibitory effect on 
the superoxide anion derivative and elastase release by human neutrophils.17  
 
Caryophyllene sesquiterpenoids.  
The gorgonian coral of R. antipathies showed that the caryophyllene derivatives of the sesquiterpenoid 
type, rumphellol A (10) and B (11) (Fig.-12), had anti-inflammatory effects when tested in-vitro. These 
secondary metabolites showed inhibitory activity on superoxide anions of 31.95 and 42.22%. Also, it 
inhibits the release of 51.64 and 42.10% elastase by human neutrophils with concentrations of 42.4 and 
37.6 µM (10 µg/mL for each of these secondary metabolites).18  
 
Pseudopteran diterpene.  
Pseudopterolide (12) (Fig.-14) can inhibit the production of inflammatory mediators NO, TNF-α, IL-6, 
IL-1β, and IP-10 induced by LPS with IC50 values from 2.75±0.68 µM to 12.25±0.40 µM. It is due to a 
methoxy functional group at C-9.20  
 
Diterpenoid type eunicellin.  
Secondary metabolite palmonine F (13) (Fig.-16) sourced from gorgonian E. singularis has anti-
inflammatory activity when tested using the carrageenan-induced rat paw edema model and acetic acid 
writhing test mice. Organic extracts have a very high edema reduction for 3 hours with 45, 60, and 65% 
inhibition given at an average dose of 50, 100, and 200 mg/kg, with ED50 of 63.34 mg/kg. Polar fractions 
(F2 and F3), where F3 activity at a dose of 25 and 50 mg/kg i.p at the 3rd time after carrageenan injection 
showed inhibition of 54.5 and 66% reduction in paw volume with ED50 of 19.2 mg/kg whereas, in F2, the 
edema inhibition was 59% at time three at a dose of 50 mg/kg.5  
 
Pseudopterosins PsQ, PsS, PsU, amphilectosins A and B, PsG, PsK, PsP, PsT, seco-pseudopterosins 
seco-PsJ and seco-PsK, elisabethatrienol, 10-acetoxy-9-hydroxy- and 9-acetoxy-10-hydroxy-
amphilecta-8,10,12,14-tetraenes, and amphilecta-8(13)-11,14-triene-9,10-dione.  
This metabolite (Fig.-18) has anti-inflammatory activity by in-vivo assay extracts and fractions using the 
12-O-tetradecanoyl-phorbol-acetate(TPA)-inducing rat ear edema model. Anti-inflammatory activity was 
also carried out in-vitro from isolates using in-vitro myeloperoxidase (MPO) assay by human 
polymorphonuclear neutrophils (PMNs) inhibition of 62±3, 65±4, and 40±3%. These secondary 
metabolites also inhibit NO, 52–58% or 10 µM, and 38–50% or 1 µM. Secondary metabolite activity in 
NO scavengers also provides inhibition with a percentage of 42±3, 31±6, and 38±4%.24 

 
Secosterol consists of pinnisterol D–J (67–73), sterol (74), and pinnisterol A (75 (Fig.-27). These 
secondary metabolites, when carried out by anti-inflammatory tests, showed that secosterol E, H, and J 
had an inhibitory effect on elastase release with IC50 values of 2.33; 2.59; and 3.89 µM while for 
secosterol F, H, and J showed an inhibitory effect on human neutrophils in superoxide anion with IC50 of 
5.52; 3.26; and 3.71 µM.31  
 
Sterol. Cholest-5-ene-3β,7α-diol (92), (22E)-cholesta-5,22-diene-3β,7α-diol (93), ergosta-5,24(28) diene-
3β,7α-diol (94), and cholesta-5, 22-diene-3β-ol (95) (Fig.-32) have anti-inflammatory activity on the 
ethanol fraction. The organic extract at a 200 mg/kg dose effectively inhibited edema of 64.75%. In 
comparison, the ethanol fraction had a very high activity at a dose of 50 mg/kg, which effectively 
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inhibited edema by 66.9%. Simultaneously, the acetone and methanol/dichloromethane fractions at a dose 
of 50 mg/kg can eliminate edema with an average of 49 and 54%.22 

 
Sterol. The secondary metabolites griffiniteron F-I (97–100) and griffinipregnon (101) (Fig.-35) have 
anti-inflammatory activity. Griffiniterone F–I significantly inhibited the accumulation of the pro-
inflammatory protein iNOS LPS-stimulated RAW 264.7 macrophage cells of 10 µM. Whereas the 
griffiniterone G inhibited the proliferation of pro-inflammatory COX-2 protein, which was analyzed using 
Westren's blot analysis, Lowry's method, and SDS-PAGE.38      
                      
Anti-cancer 
Hydroperoxy Sesquiterpene.  
Secondary metabolites H. fuscescens have cytotoxic activity in colorimetric MTT assay [3-(4,5-
dimethylazol-2-il)-2,5-diphenyltetrazolium bromide] with cancer cell lines MCF-7 (human breast 
adenocarcinoma) and OVK-18 (endometrioid ovarian carcinoma). Heterofusceterpene A (3) (Fig.-4) 
shows cytotoxic activity on MCF-7 and OVK-18 with IC50 values of 23.2±3.22 and 38.01±2.63 µg/mL.12  
 
Sterol. Heterofuscesterols A (29) showed excellent activity on cancer cell lines with IC50 values of 
35.9±5.98 µg/mL (MCF-7) and 46.9±3.93 µg/mL (OVK-18). While the heterofuscesterols B (30) and 
3β,5α,6β-trihydroxyandrosta-17-one (31) did not show any cytotoxic activity on cancer cell lines with 
concentrations >100 μg/ml. It can be seen from the relationship between the sterol activity structure of the 
isolated compounds (Fig.-19), which shows a decrease in polyhydroxylation cytotoxic activity due to the 
replacement of side chains with carbonyl groups.12   
 
Diterpene Pseudopteran.  
This secondary metabolite pseudopterolide (12) (Fig.-14) did not affect cell viability cytotoxicity when 
tested using the MTT assay method with concentrations of 12.5 and 25 µM.20  
 
Hydroperoxy Steroids.  
Secondary metabolites of xidaosteroid A (32) and B (33) and five other types of compounds (Fig.-21) 
have screened using cancer cell lines, namely A-549 (lung adenocarcinoma), HT-29 (colonic carcinoma), 
SNU-398 (hepatocellullar carcinoma), and Capan-1 (pancreatic carcinoma) showed component 5α,8α- 
epidioxyergosta-6,9(11)-diene-3β-ol (34) inhibits SNU-398 and Capan-1 cells with IC50 values of 35.93–
37.18 µM.25  
 
Steroid. Secondary metabolites of the steroid class, namely verrucorosteroid A–F (41–46), 
verrucorosteron (47), 3β-acetyl-20R-hydroxycholest-5,22-dien-24-oic acid ɤ-lactone (48), 3β,20R-
dihydroxycholest-5,22-dien-24-oic acid ɤ-lactone (49), suberoretisteroids A–C (50–52), (22E)-3β,25-
dihydroxycholest-5,22-dien-24-one (53), 5,6α-epoxy-3β-hydroxy-(22E)-ergosta-8,22-dien-7-one (54), 
5,6α-epoxy-3β-hydroxy-(22E)-ergosta-8(14),22-dien-7-one (55), (22E,24S)-24-methyl-5α-cholesta-7,22-
diene-3β,5,6β,9-tetraol (56), and (22E,24S)-24-methyl-5α-cholesta-7,22-diene-3β,5,6β-triol (57) (Fig.-23) 
has cytotoxic activity against 8 cancer cell lines (LNCaP, HepG2, KB, MCF-7, SK-Mel2, HL-60, LU-1, 
and SW480). The results showed that secondary metabolites verrucorosteron (47), 5,6α-epoxy-3β-
hydroxy-(22E)-ergosta-8,22-dien-7-one (54), and 5,6α-epoxy-3β-hydroxy-(22E)-ergosta-8(14),22-dien-7-
one (55) were significant for all cancer cell lines (IC50 from a value of 12.32±1.47–33.77±1.28 µM) as 
well as component 13 on the HepG2 cell lines (IC50 of 35.13±3.84 µM), SK-Mel2 (IC50 of 32.56±4.88 
µM), and HL-60 (IC50 of 28.66±2.40 µM).28  
 
Ameristerenol A and Derivatives.  
Component ameristerenol A (58) has converted into sterol derivatives (61–63) and three analogs (64–66) 
(Fig.-25), with the results showing component 63 has anti-cancer activity in inhibiting the growth of 
breast cancer cell lines in humans (MDA-MB-231).30  
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Secosterol, namely pinnisterol D–J (67–73) (Fig.-27), has a cytotoxic effect on HSC-T6 (Hepatic stellate 
cell line) cells with IC50 of 3.93 µM.31  
  
Analgesic 
Diterpenoid Type eunicellin.  
The secondary metabolite palmonine F (13) (Fig.-16) has reported having analgesic activity administered 
subcutaneously at doses of 100, 200, and 400 mg/kg resulting in a significant reduction in abdominal 
narrowing with a value of 16.57; 40.44; and 64.35% in the acetic acid writhing test in mice (ED50 of 
295.66 mg/kg).5 Also, it has reported that writhes of inhibition in the methanol–dichloromethane fraction 
of 31.42 (63.46%) and ethanol fraction of 32.56 (62%) at a dose of 100 mg/kg had a very high analgesic 
activity when compared to the acetone fraction of 57.53 (56.36%).22  
    
Gastroprotective 
Diterpenoid type eunicellin.  
Palmonine F (13) (Fig.-16) is also useful as a gastroprotective. Polar fraction (F2 and F3), were at a dose 
of 100 mg/kg, effectively inhibited gastric lesions for F2 (75 and 80.46%) and F3 (87.5%), the same as 
the percentage of the drug omeprazole which has been using as a drug reference.5 Meanwhile, research 
from Deghrigue et al. reported that organic extracts could inhibit gastric lesions (46.7 and 68.8%) at doses 
of 25 and 100 mg/kg, ethanol fraction (45, 53, 70, 78, and 80%) at doses of 5, 10, 25, 50, and 100 mg/kg, 
and methanol/dichloromethane fraction (65, 68, and 73%) at doses of 25, 50, and 100 mg/kg. Meanwhile, 
the acetone fraction was unable to eliminate ethanol/HCl-induced gastric lesions.22  
 
Anti-viral 
Steroid type pregnan.  
Subergorgol T–X (76–80) and three analogs (81–83) (Fig.-29) have potential as inhibitors in the influenza 
A/WSN/33 (H1N1) virus strain by propagating them on MCDK cells through cytopathic effect reduction 
(CPE) and CellTiter-Glo, where the IC50 is 35.64–50.95 µM.34  
 
Anti-bacterial 
3Δ1-3-ketosteroid.  
Subergosterone A–C (84-86) and the steroid group, namely 9a-hydroxycholest-1-en-3-one (87), pregna-
1,4,20-trien-3-one (88), cholesta-1,4-dien-3-one (89), dendronesterone C (90), and ergosta-1,4-dien-3-one 
(91) (Fig.-31), have antibacterial activity against Staphylococcus aureus, Staphylococcus albus, Bacillus 
cereus, Escherichia coli, Tetragenococcus halophilus, Pseudomonas putida, Vibrio parahaemolyticus, 
and Nocardia brasiliensis with a MIC value of 1.56–12.5 µM.36   
 
Alkaloid.  
2-bromo-N-methyltryptamine (102), 3-bromo-N-methyltyramine (103), and eight other components (104–
111) (Fig.-37) to have anti-bacterial activity. All Components have 70% inhibitory activity of bacterial 
adhesion for one strain, but at 2-bromo-N-methyltryptamine (102) shows the highest activity.6  
 
Anti-fouling 
Alkaloid. The components 106 and 111 give EC50 are 95 and 90 µM, while the toxicity effect is EC50 of 
>1000 mg/L or 5000 µM (106) and 55 mg/L or 284 µM (111).6    
 

CONCLUSION 
Gorgonian corals contain secondary metabolites of terpenoids, steroids, and alkaloids with 
pharmacological activities including anti-inflammatory, anti-cancer, analgesic, gastroprotective, anti-
viral, anti-bacterial, and anti-fouling agents. That is due to the structural relationship to activity, including 
the stereochemical effect of hydroxy groups, epoxide groups, methoxy groups, methylenecychlohexane 
ring configuration, and the effect of side-chain replacement on carbonyl groups. 
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