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Abstract; Despite lack of efficient physical protection in the highly competitive and hostile environment, the marine
invertebrates including soft corals and gorgonians can survive mainly relying on their chemical defensive system by a series
of secondary metabolites accumulating in their bodies or releasing to their surroundings. The chemical defensive functions of
these secondary metabolites were found to serve as antifeedant, antimicrobial, antifouling agents as well as
allelopathicsubstances. Chemical study on the defensive substances from corals and gorgonians is one of the most important
topics in marine chemical ecology. The research results could help us to understand the chemical ecology relationships
between corals and their surrounding organisms. The research strategy and methodology played an edificatory role in the

bioactive natural products discovery and new drug lead compound generation from marine sources. The research progress on
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chemical defensive substances from soft corals and gorgonians was reviewed. This review focused on the structures of these

secondary metabolites as well as their functions including antipredatory, allelopathic, and antifouling activities.

Key Words: soft corals; gorgonians; chemical defense; marine chemical ecology
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Frh, RIRMBIA 6100 56, REA 496 7' . TN HLIE 4> 38k B 4320 /A BB 1N 5 a0 75
A, /49 v A A S R B R AR B 2y M S R R AR R 2

BHAY, SRS IS, RSP, R SR, W SR, R 53 E, LR B YA
AR USRI ER BT, IR RSB R EAYRA BRME  BE R 25 F MR %
K=Y, IREpLE DY o BELeYEPE T HE SIS, (0 BB TS, B B A K, R R R Bk Z
B LR TR, I 5 T 5 R B, MR R B B E R D RR LR, ERKE KB K
"7, Coll F 1992 4E 45 T /N BIMBA B b Ak e A B e B YT, %/ U B R G AR = R Ho k2
HEBFAERHAT T REMGE, 30 BILINIE Plexaura homomalla FIAKIH Sinularia flexibilis J31), Bi& T\
IR G A = 1R & B TS R R AP BT A LA SR T AE R . XHE T LR BB
BB BN, NN o SRR T — BT & B & Se A DU S B E AL 89,
BERAHYITRES . A3EE T IR+ LR AR b L= B E Y R S e, HRET &
PGP F A T R R B IR G R AT W BT R
1 EEsA A1 265 4 R

20 #4260 4EK , Weinheimer 255 Y MMSNE =+ & B T HT5IMR Z24b49 (15 R)-PGA,"™ BT A
TIx T L BT AR R SR . LT , FERE A XS 3 A AR R AR 7= AL = ST B ER A, X AR 7S
FHIBIR B RIT , — RINVEB Y5, RIS AR R 28 A Se B —mh 28 FE w828 | M 2R S M Ak gt R B
T HLAE SR, B R BEME A YIS, XA BRT Xenicane B 52 Decalin I —fi5# 2 Briarane HI — 7§ 555 24A
HLEB LA Y. XA (R Y) AR N SRR 305 b, AL B SR s = Bk A
AR SURREY S E SN ES T H.

1.1 #EHEE

HR AN O [ A AR T B JOR RS, B R E AR A B R b, BT E N EE B H R sk
B, Bk RAEH S BB AR, TER AR B I S S T BRI A AR, IR B B R R B R T Y B
PR R, EHAZHEENHEE.

1994 & | Alstyne S5 AT K BR , B 8B Sinularia Polydactyla F1 Sinularia sp. WJHHIRYIXT P& A E
BAEREMRA" . 1999 48 Kelman % H4S T 40 53 Parerythropodium fulvum fulvum B8 K REAHIE
Bt Thalassoma klunzingeri F1 T. lunare B EVER .. SR TN, WM P. £ fulvum BYLIRBIIE
EREEEHERETEH" . 2000 45, Koh % A%} 3R B # N MBI 5 Fb Ellisellidae JEHITHEF 3 Fi
Plexauridae JENIRH KR YA B B 2 BIBEAT T 1EE R TSR BISE , R I/ RIS oL R Yy I £
BA R B AR R 1 o, AU BIfh Ellisellidae JRWIIING B 3 ik 0 A Mm%
REFF=Y R IE A XM ENFETR, LTI, T, SRS et g C e BHe, 2L
B T PN R R R % A T Wy B 2 B B R, T B PR R A B SR 45, SRR R S B AT B o
2002 4,0’ Neal % NBIBTFABIER T BA 1b2F BV AT B9 R G AT 7= Y R i L33 Prerogorgia citrina
F Briareum asbestinum A5 Skt Thalassoma bifasciatum FHE K EBEFE" ) XL, Lt
ISR SR MR HE T B AR R BEAT T RS, RIRIILE B AL B9
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W R B AN BE A RGPk IR B O Iwagawa XK Sarcophyton sp.
HTTHE NP 2ER 3 ANBAEAFEMTERLE 05/ 51 sarcotol (1) sarcotol acetate (2) . sarcotal
acetate (3) , %} H A#if (XU H) Oryzia latipes BB B AETE S, Miyamoto 25 MK HH Xenia
elongata FIRE—FPPH Xenicane B —HF A T IE M5 Deoxyxeniolide B (4) ,XFE M4 O. latipes 7E1 h
PEIBFEHE N 15 mg/ml™ , Yamada ZERFATEHSBER M B, XHKIE Lobophytum schoedei WyBEAN5y B3
FEPEAT A B M 50 R BOSETE M R B, A BB B A AR W TGS 54L& Lobophynin C (5)1,
2003 4F , Gavagnin 55 \EGARAN B o 0 B B 3 NERMERIREEREILEY (6 ~8) , Hp kB 7 M8 &
Gambusia affinis #a BRI PRI HIBEIEMIER"

1 R;=0, R, =CH,0H
2 R] = O, Rz = CHzoAC
3 R, =p-OAc, R, = CHO 4 5

x x = ! |/ |/

6 7 8

TP O AR R, R R R EWIEM R E LAY, 1999 4E, Maia #2315 10 3} 34
Heterogorgia uatumani FJWFMCIE =4, —75(6 E)-2 R, 9 R-epoxyeunicella-6, 11 (12)-dien-3-ol (9) FIfF2f
1% heterogorgiolide (10) 7 B 4R ¥R 3 p B A #0400 Py & H MBI A% A & A9 FE A" . Epifanio 25 M1 3B
Phyllogorgia dilatata H 5y B3 SEE T — KRG TG A Be B — M5 B RAL-B ) 11,12-epoxypukalide (11) , BPFhLEs
TEBI AL A ) B SR S0 10 (K 38 P9 i A R O TS M1 5 2000 4F, AT XU B FE I B Lophogorgia
violacea F143B5H] Lophotoxin (12) 45 5 BRI PE AR — #5454, H, Lophotoxin ZEVEEE % 1.5 mg/cm’
R EEARGEHEEE, X—RERAEY THREKMATAETER 0.7%; 7554 MLEY
(13 ~16) MBI ASHREREE WBEEMIER" .

KRR B bR O I R B 2 IR R WL 5, 2007 47, Epifanio S5 M) LY
BB 3 9,11-secogorgosterol (17) F19,11-secodinosterol (18) BN S EEL- G4, I HIEAT THHME
TR, SPRERW, PN YRS AR ARRA Y B EH S, TE RS ER LR
B, W BA BENIERE T, BT L3R ss R, Epifanio 553 I 40 S5 KR Py i K BE 2R 4L B W B4
NFFER B, e B DR AR,

BRAMTRE , AR AR AL R R T B AR A AR G b RO A X A R S R R A B LB B
SR . —MER AR BB Y, R AN B E B E AL S R F E SRR M FE
A= WAL AN B AR , AR DL A R e — 4R
1.2 PURIRBEY

W, SR AR R EREYTAALE ., BHnERREERSY—, B THEk L0,
BEYREAE R EYEE XA O, R e ZRE M REY RS, EEANES AT B SNER
T 7= 42 KB BP0 Y, RS R A i R 28

2000 4F,Kim £ A XK B85 BB E) 20 AR FEF R EST TR EEEE LR, 2 15 Fhis
BRI YITR R B Aspergillus sydowii BFMHIVER , BN HNNE/NTF 15 mg/ml, ] Pseudoplexaura
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Pseudopterogorgia. Ti-1™J& FON 3B 10 BL 18 75 Pk 3, BRAR MBI M B /N TF 10 mg/ml™, Aceret %5 B 5K 3
Sinularia flexibilis P BEHBH 5 N EE RIS flexibilide (19) . dihydroflexibilide (20) . sinulariolide
(21) . epi-sinulariolide (22) .epi-sinulariolide acetate (23) ] BA BE WP EEH, fr 3 2889 A Rl A5 E
FHRAE S RAHERES 15 R RAEERAR, HbhhaY 19 3¢ 58 AR % BRE A B0 E TR
%5 ppm'™ , Kelman 5, R £ B9 6 FSCINA SLECHIRHGRE AT ST-1 FLA IR, 20
i, Xenia macrospiculata BITEERR, NF 3B B4k S5 desoxyhavannahine (24) , BRI HIMR B N 48 pg/
ml'?! Ospina F1 Rodriguez M Briareum polyanthes BE G- F MR P B L EW 9 N5 S
B (25 ~33) SRR AU Wt SR VB R ™ . 2007 4, Shapo % )M Leptogorgia virgulata )7
PE SR HEAT T HIR S M, SR B, B SR BIX 3 2 [REA B Escherichia coli, Vibrio harveyii, % 2= IX FH i
B Micrococcus luteus F1—Ff 7358 B A W Acropora cervicornis B 28 Bacillus sp. BERBRBAFZHHE
EHE,

2007 4F,Yao S NTEF R E H BRI A B L B h R, WM Lemnalia sp. W R A5-H B2 48 B Xt
Streptomyces WXL M BAMBEM . EX—EERF T, ARV B8 B U FH) Decalin 2 35—
MEHH4LEY Lemnalosides A-D, HH, Lemnaloside A (34) 7 o Z 40 75 M, G E K 20 pg/disk,
Lemnaloside B (35) JUJ B /R3&INHITEH:, BIEEWRIEIRE 2.5 pey/disk BHaL A MHIER,

1.3 mAESHHE

BHEYZFEERNNEFE KRS, ERFESRESD, —MEYES —MEYRERESE
KETA/ERNER, EMESFAEFIAEREAYREMAR B AR B EFFEHES, K
MM 5 R EAYFEEXN S YMEFTRKREES . AW, RN AR R E REA YK
& , R R A A B A B A Y B A KRR . ARSI, SR At 33 40 ok i —
R G, B BLR W KRS A Y, 7R YRR A A S A AR P R E T A EE R
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"!OCH; "IOCH;

KA FOMN I o ARG B RAR B 15 7 WA — Le 3L [R) B ThRE BE AT , ANk i3 A Y R 30 2 26 B V5 = M Y
SERBASAE ™ o Slattery SEBFSE T 3 7 B AR 5K B B0 By B 35 05 4, R BRI Alcyonium paessleri May 1
Gersemia Antarctica Kukenthal BB BRI GEEAE RS BAMRIER A ER MG LA B, X PP
B S O IR BUER BA B L AR A AR RO TE ™ . Michalek 1 Bowden X 3B Sinularia flexibilis fAEL4R
YIARAL S IR BB =W HAT T L= KBNS A3, Ceramium codii 5 NI S. flexibilis
HFABERE 6 SRS YL RIS, K, BRI KA IIETE R EY) epi-sinulariolide (22) [FJ#FER
BB M, HARGIE N 1.8 mg/L, HAERTHRER Sinulariolide (21) (HRINEIKE 4.4 mg/L) I
WM 2.5 457", Epi-sinulariolide (22) HYEFAMNIZ I WIE B %L & VBRI L R I R R 155
2006 4F ,Maida S5X4 3B Sinularia flexibilis FARYIHIBE 5 AT LR B, 78 31d BB BIP, ORI Y15
¥ Ectocarpus sp. FIPPREEMESTIKIMBN S. flexibilis HIFHE B> 50% ', Epifanio ZHBFsRM , RATERT

hitp : //www. ecologica. cn



58 ERE & MBI B Y R BT A R 2325

FESOALA 9 11, 12-cpoxypukalide (11) X} HE# Balanidae EL75 708 600 57 857, M B 4/ b3
Dendronephthya sp. FABEBH) 4 8 254L-54) Isogosterones A-D (36 ~39) Xt BEaF Balanus amphitrite 41 H)
FHEEARBAMHIE, R ECHH N 2.2 pg/ mlB M Dendronephthya sp. 1 Alcyonium gracillimum W43 8
H B PO AR A1 (40 ~43) , HFIRIAF] 100 pg/ml W 3$BETF Balanus amphitrite B4 P RA BFEIE
PP Qi ) E B WIS Junceella juncea H4YESE) 10 N HiR —H524LA Y Juncins R-Z (44 ~52) fl
Juncin ZI (53) , %t /EF Balanus amphitrite 41 PRR9 B 570 %5 A 40 BA R IE AR SROMHIE 1",

ZHER s WM R A S H PR SCEEM. W0, Fleury 35 A XK Sarcophyton ehrenbergi
FXERE A H Pocillopora damicornis #E4T T SR B 77 L5 , S FIWIE WU B R R VR NN IR, SERP ST
3PP EE AL, [F] BT N I AR 7 A B — PP VS AR e — W58 4L-B ¥ sarcophytoxide (54) HIMRE, BISR
B, L [E TR, B 53 WA HY sarcophytoxide (54) ¥} BRI RMRE, laJ5, HEFHKAWHE
S ey A i

44 R, =R; =Ry =Ac, R; = Cl, Rs = C,1,CO
45 R, =Ry =Rs=Ac, R, = Cl, R; = C,H,CO
46 R = (CH;),CHCH,CH,COOCH,CO
R, =OH, R; =R, =Rs=Ac
47 R, =R;=R;s =Ac, R, = OCH;, R, = C,H,CO
48 Ry =Ry=Ac, R, =OCH;, Ry =Rs=H
49 R;=Ry=Ac, R, =0Ac, R;=Rs=H
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XTEA A S B E A Y TR, BOREA RN SRER AR B 2SR S B R R A T R AA W
ISR IE R EAEMARKMER, XM EEFRRFPENMEBRRAREHE L,
2 RYE

WA B4 B Y R X B BEENAFADIFENL, MABR T RFHIUMNE BUE FimREs L R
WEGHEIER, EAERMBIFRE , NEHH FIMIREI o2 2515 B R R S 4R FE A e B — a2k A P R
BRSBTS EE G0, 4A Y 19 XIS 41 HepA FISC R EKB41H EAC BA
TR BN HIFERT ;4L % 21 Xt HepA 1 EAC JE40 M B th 438 B mo B/ ™ 54k &9 26 3 A LR
CCRF-CEM 41 B WHAER,ICH N 8.9 pg/ml, IR ZIN, LY 25 SPERER W2 BB REH
HIVEE, B ICH{H A 3 pg/ml; kA4 28, 30, 32, 33 SPERH Plasmodium falciparum B PEMHITE M, IC,,
{E53H1% 18 pg/ml 14 pg/ml9 pg/ml f 8 pg/m™ . MitkE4 26 MEBKE Hy-Rv BARMEIER, 1
HIFRE 1% ™, ik BB B E AR LAY, R TR E U AN EERR, b
B4 & It B R R AR B AR

WAL E B YR R A B T IR S AR e S e R RIS AT EMR
HEENEZ —, BHEAFERENTRE RS EE Y IR E P e — B %R , R R
WA YA E DT AL, SR FEDT YR, BB A YR L, FT AR EER, B e E Y S HAFER
B EEEY(AESEMEY) MK ERERYENLEAD . AW E RIS N S e
RRTHIR TEEFNRIR, DA R S5 RAR =R IR #RIE, SRR ALY, BRIET 2H MR
B8 BRI T R, AT B RAR P WA B BT, R EB AR
PR,
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