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Suma:ry 

I. Title 

Development of screening System for Bioactive Substances from Marine 

Microorganisms 

II. Objectives and significance 

This study is initiated in the hope of finding many new antiviral and 

an~icancer compounds from marine microorganisms. 

Recently inciding of cancer 1 ike AJDS and viral diseases has been 

incresing. However non-toxic drugs for treating the above diseases 

are still not available. During last decades many leading countries 

have put great efforts and have found numerous biologically active and 

structually unique compounds from marine resouces. Despite its 

relatively short history, structures of over 3,000 novel secondary 

metabol ~ tes have been determined, and ca 70 compounds from these 

natural. products showed anticancer and/or antiviral activity. Some 

lead compounds are expected to appear in the market in near future. 

Base upon the analysis of current activities in foreign countries and 

upon the expectation of future trends, research for develoµnent of 

novel compounds from marine organisms should be started immediately by 

domestic scientists. 
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III. Contents and Scope 

The· first year of the project waE; performed with the scope and area 

of the study as below. 

1. Isolation and preservation of marine microorganisms from various 

marine samples. 

2. Isolation of coumpounds appearing antiviral and anticancer activity 

3. Estabishment of database of reported marine natural products and 

installation of instruments for isolation and st,uctural analysis of 

biologicaly actie compounds. 

IV. Results and Suggestions 

1. Over 3,000 strains of maine bacteria and 2,000 strains of 

actinomycete including marine actinomycete and Antarctic actinomycete 

isolated from sea water, sea sediment, marine animals and Antarctic 

samples were collected and stalked with 20% glycerol solution at 

-80°C. Crude extracts were prepared from 1,000 strains of marine 

bacteria extracted with Felch sotution. Ca 1,000 strains of marine 

actinomycete were cultivated and the mycelia were extracted with 

methanol and broth was separated as ethylacetate phase and waterphase. 

2. Antiviral and anticancer assay systems were established. Reverse 

transcriptase inhibitor assay test and human simplex virus inhibitor 
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assay test were selected as antiviral assay system. Cytotoxicity 

measument method and Topoisomerase I inhibitor assay were installed as 

anti tumor screeing system. Marine actinomycetes strain Al318 showed 

cytotoxic activity against colon and leukemia cell line, and inhibited 

Topo I. Some microorganisms producing extra polysaccharide were 

isolated and one strain produced sul}itated polysaccharide showing 

antitumor activity against Sarcoma cell line. 

3. Two HPLC (one analytical and one preparative) with various detector 

systems and 500 MHz Fi-rf.ffi with probEis and softwares were installed . . 
This would be very helpful to isolate bioactive fractions and to 

identify novel structures. To isolate active compounds appearing 

anticancer activity, fermentation broth from strain Al318 was 

fractionated and its antitumor activities were investigated. 

4. Database of marine bioactive substances were made on the basis of 

biological classifications and bioactivities. Based upon frequency of 

isolation, structural uniqueness and bioactivi ty including antiviral 

activity, represantative metabolite :from marine microorganisms were 

selected and analyzed for isolation methods, structural 

characteristics, bioactivities, and biosynthesis. This would be 

essential for identification of new bioactive compounds. 

In conclusion, the first year of the project established foundations 

for effective screening system ir.cluding collection of marine 

microorganisms, antiviral and an·:icancer assay systems, and 

installation of equipments and database essential for identification 

of novel compounds. 
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marinactano]a}-e c}cJ"ff"7} {E-a]3:l5:ltc•l o]~~~ '8"J~E:i} -\!-Ill o}L-]al­

'l:! ~~1711.;. 7J~A]~t:l-2 tt~ ~cl-(Okami, 1986). Imada(l985).:2ffl ~ 

Alteromonas sp. Of]A-j ~~~~ ~'3~~1~ marinostatin:i} monastatin..£ ~ 

Zl~l-~-ec-fl monastatin~ glycoporotein~ ~¾~ oJ ~-& %1'1Jiil-t 

Aeromonas hydo]iJila.2.j- Vibrio angu;"llarum~ proteaseotl cff~ ~t.ff~-§-o] 

~4'-iil-t:l-2 tt~~t:l-. 

o]AJ~ ofl.2.j- {J:-01 ~~Oil-"--! t t.8°Jn' ~~.£-¥-sf J.ff.£¾ ~a]~"'ci~~9.j ~ 

~~~o] ~~Uc-fl l:l]iil-o:J ~t.ll ~~~t.fl9.j t.ff 0J~~ At~-& o]-§-~ -tl~~ 

~* 7-19.1 ~-¥-U ~Efl 0]cl-. ~i:-]t..}a}~ -lsfl~~ u~ ~~:it 1.-fflll.Q...£. 

-,1-"c}o] 3:lol ~ol ~,tl"c}o] i'i"2 ~i:¾o] ¾-¥-ii}o:j t.ff OJ~~~ 7ff~7}38-AJ 

~ AJcJiil ½t.Q..n:f .ljl-~A}~o] ~~ 4:,a]9.j 1l~Oil-"--l ~ u:Jl t.ff oJAl-~~ 7ff 

~~ -l1lii] ..Q.-,1-~t:l-. 3&0J~ff'~~ott ~~~Of]A-j.£ ~7]~;,,j]o]E...£. 

~~~Oil 9-jt;fl A}~o]-§-o] ~~CJ-ii};']~ ~~u ~~~ Al~. ~¾~ Jr-Al-

1}! ~-i1-~7'11Al-~ ,x_~_Q_.£ ,~ "'ci~-~ ~ct:l-1\1 ~~~ cff~Oil tg-CJiil .:s:. 

't)\l" "f- ~t:}2 A}.li~C}. 

1:1}0]~'6.otl ~~ ~~~ of]1'1J1do]t..} :.'k.].li1d~ ~~~ 4- ~cl-. of]1'1J1d ~ 

f-.£. ~-tlc>il ~u 1?!'4A1d~ o:je:7}Al l:1}0]~..A. ~~Oil cff~ ~-tl 0 1 7ff 

~3:loi ~2 U~ E~ .!i!.0}~ct. 7~1-]- killed virust .!i!.% 'l:!'47]:{! 

o] 7.lA]~2 of]1'1J1llo] 7}38-\l" 4- ~·:.tt ~~o] ~.Q..~ rhinovirus.2.j- {lo] 

~=,J~o] c}0Jii}7-l1-} influenzavirus.2.J- {lo] '8"J~l9.J irto]7} !~ 7J? c 1l 

%~ 01Al *iil-t:l-. ~-2-0ilt B~ :{!~~ l:1}0]~'6- ~{!Oil ~~ ~~1rt0] if-?-

~ ¾~.£ .!i!.2~t:l-. ~~fl :.'k.]ji.~].£.A-j tromantadine (Virus-Merz), 

lysozyme (Murazyme), moroxydine(Assur, Virustat), protamide, 

isoprinosine%9.J ~~it0l ~-¥- ~-71-0fl ft3:l<>i ~2 J.i]7'!]~.Q...£. .:g-~{! 

;i;].li~]7l- l}!7}Al ~.Q..1-} ~,&7] ~~. herpesvirus.2.j- retrovirus ~ ~Of] i::.fl 
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'U- Q..J=-i:'il ~o]ct. Idoxuridine, Trifluridine, Vidarabine, Acyclovir% 

~ Q..J=-i:0 1 human herpes virusofl t:R1St°'1 *l.It:Afl.s;. M- 0 ].:il AIIEit %1tl"llt~ 

Human immunodeficiency virus<>!] c.),U- <!.}~£~ Retrovir, Dideoxyinosine 

% 0 1 il.~4 °1-i- Q..J=liil i.x. :All'U-¥! Q..J=.:ft:~ ~71 Jil--8-,q~ -¥-~%2-1- Yl-"8~ 

f-~ ¾~%~£- ~"8"t°'1 AR£¾ ~~~ 7ff~o] .2.,.,Z.~ct. o}~ *lit~7} 

~~ papillomavirus, adenovirus, Z}~ virus, epstein-barr virus, 

rhinovirus, rotavirus%~ *litAJl 7ff ~~r.. A]if-titct. 

Virusofl 7]~-U- ~ofl -ff--8-'U- ~i!-& screeningllt~cfl~ 1:1}0 lafc ~%~ 

Ii fe-cycleofl it oi Ai oi~ 1c!7-ll'ff" -!t0 l ~I~ *t"'c!ll}-e ~~oj l:lt'f:t~ ti}cL 

AIIE~ -1:!~ l:l}o]afc~ HIV.£ Retrovirus<>!] 4j-ti}~t:i] oj~ DNA~ ¾Z!-~1£ 

ti}O:] ~:Afl-6"}-e RNA virus£. oj ~ retrovirus~ ¾~ofl ~'?-~ ~ <!]~,q.:n:± 

(reverse transcriptase:RT)~ e;(W7t 1970\::!t:ffofl li!...:i!.~~~a:j "'~ 

retrovirus~ ~~At.:ft:&::.~ -"B~o] %-'·H1 ~~ 't!"af~ct. Retrovirus 

~ ¾~~ ~AJ]ti}-e l:IJ1d~ O:]af 1c!7'117~ .:ila!ll '?- il.Al1tl 7t~ .:ft:2-j-~~ 

1c!7-11~ <!J~At.:ft:&::.~ ~'3fftil--e, ~ 1:1t0 1 ale~ RNA7t £NA£- -at-AJl~ ~~~ 

l:IJ;(ltit~ ~7]1c!7-11£ Zl-f-~2 iJ.cL tc}c};.-J <!}~A}.:ft:±~ ~11.JI~~ ~ 

'3fflll--e ~i!~ ~4-U- 3J1:1t0 lafc-"8 !HJ-~.s;_ 7]c.ff~2 EE'U- AIIB<>!l c.ff,U­

.t}~.2.1dAJl£.x. A}%~ 4 it-& ~ojc}. 

~Z!<>ll7il {!~tit~ human herpesvirus(HHV) ~ 77tAl7t 't!"a!~ il.2 ct0JU 

~~-£ %~,U-ct( 0 ]. 1992). 0 JAJl~}Al ii~~¥! *lit:AIJ~ ~;(fl lf~llj 7fl~0 1 

~'!J~2 it~ J:l"U~ ¾ Idoxuridine (Stoxil, IdUrd)2-j- trifluridine 

(Viroptic, TIT-Ophtiol, TIT)~ -i- c} DNA~~l~ ~At( transcription)~ ~ 

'3fl1St.:il herpes keratitis ~&::.*lit:Al1£ o]-S-~ ~t:i] TIT~ .:ft:15"0 1 Ci ii".:il, 

~-'8 EE'U- 3.C}. Bromovinyldeoxyuridine(BVDU)~ HSV-12-j- VZV~ *]itAJ]£ 

Ai ~-c<>ll 7}~ % 0J,U- J:l"U-li!l-¾~ lltq.s;_ .:ft:15"~ acyclovir(ACV).!i!.c} ii" 
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(Zovirax, Aciclovir, ACV)~ ACV(9-(2-hydroxyethoxymethyl)guanine),e 

keratis, encei:nalitis, primary genital herpes, nepnatal herpes, 

prophylaxis, zoster %2} ~t o:lc-17};,.] herpes ~~o{I t:flt!- 7};g lf'lo-J1d 

;t.]j~_;.,f1..£. o]-S-5:l.::i!. ~c.}. GCV(9-(1, 3-dihydroxy-2-ropoxymethyl )guanine, 

2' -nor-2' -deoxyguanosine),e ACV~ ~ol HSV-1, 2~ VZVSI TK<>Jl Sf ~ff 

GCV-monoi:nosphate7} 5:ln:J ACV~t:.l, in vitro, in vivo.:A:.~ol 7J'6'}c.}. 

Sulfated polysaccharide!:: zt¾sJ ;~ ~<>11 t:ff~ff.A-f ~Eff~, 0J~ ~:§:}-7} ~ 

711 ~o-Jl.-} ~~~el-e:t~ ~ 0 teilA-J f.Ji}tM-.::i!. ~c.}. -!it'6'l. dextran sulfate, 

pentosan polysul fate, fucaidan, carrageenan, heparin2} ~ t sulfated 

polysaccharide!:: herpes simple:< virus, human cytomegalovirus, 

vesicular stomatis virus, sindbis virus, human immunodeficiency virus 

type I(HIV-l)Sf replication,&- in vitroOilA-f 7J'6'}.7ll ~~fl'6'}.::i!. ~!:: ~~ 

~Bf~ sulfated polysaccharide7} DNA, RNA virusOiJ t:fftl- growth 

inhibitor..£.~ ~tM-.::i!. ~c.} (Baba et al.,1988a,b). ~~flJJ};r.l n]~~..£. 

-¥-&1 ~1!-5:l !:: sulfated polysaccharideeil t:flt!- ~.,Z-!:: .;+'6'j ~o-J 

ClostridiUJD welchi i7} ~{!'6'}!::· dermatan sulfate-like polymer 

(Nakoshima et al., 1988), HalobacteriUID spp. sJ cell envelopeei] €-~fl'6'}!:: 

sulfated polymer(Darby et al. 1979), Halococcus spp. sJ major cell wall 

component~ heteroglycan (Koncewic:a, 1972) 38-oj ~aj;;t} ~~ ~o]c.}. ttj­

e}A-f nl~*..£.-¥-&1 ~o-J;r.l !:: sulfated polysaccharidesJ :§:J--e:t~. ~*-e:t~ 
'f:1--Y}~ nfl~ -&%\t ~~ ~::z.t{!c.t. 

Retrovirusl..-} herpes simplex virus<>ll t:flt!- ;t.]EA"J]..£.,e ~Oil ~.:a-t!- ~~~ 

<>J1 -¥-~-S-o] ~.::i!. ~2}7} *tl- ~~Sf 7ff~o] ~.,Z-5:l !::t:·I] n]~sJ Sea 

Pharm o{IA-f !:: ~8°Jnl~*Sl t:flA~ihi t:ff~~..£. HSV 1, A59(coronavirus), 
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PR 8(influenza virus type A)%~ 1:l}o]cj60il cfftl- ~cl~~ol ~~ ¾j--l} 

~~o}l.-ja} &-J¾oJ, &-Jc]~~. ;':!~~7-1] 7J.it~'ll-& ~,!Jl-6-}2 9).c}. cj~~ 

Natinal Cancer Ins ti tute(NCI )<>llAi ~ 1959\1.-¥-6-J 1985\:!. 7/}.Al ~ ~%-& t:ff 

AJ~ ~c]~AJ~~-& ~,!,!fii}~~t:il iiff\':!-W-~ ={J-zt-W-3r..-¥-"Bl didemnin-B, 

bryostatino] ztzt ~:z!~\':!Ai ~~olt-L .£ 0J1,1J1!'1f.!;!.c} tsfl 0J~~3r..-¥-"Bl 

{1~~~ 1,1J-:z!~ 7}~~oj ~C}.:.l ~ztt:}O:f 19861d_Jjt°Bj ~ 1ift 0J,& t:ff~~ 

~a]~~~~ ~-Yl~'d-& ~c]2 ~c.}. tt}c}A1 ~"L-HOilAl5:. tsff 0Jcl~~-& 

t:fl~.Q..3r._ &-Jt:1}o] cj6~-l}-& ~-Yl-& A]~1>ffot tl°t:}. 

DNA topoi somerase( topo) ~ Af¥. DNAt:ff ;.} zj~ ¾Oil ¾ A tl- ~ ll"-& ~cJt;} 2 

~~ ~±3r..Ai zt¾ ~~Oil ~o-JAi topo<>!lc -¥-7}.Al ~ topo I. 117} €.Afl 

tl-t:}. l~~ 1c!eJ~]~Ai, II&'J~ 2i!J~l3r..Ai 7 ~AJ-£ 7t.Al2 ~r:}. 

Topo l, II~ ~nQ~%~ DNA~ ~~. DNA7ft;;t ~Tc:. INA 7}1cf- ¾zj, a,.JA 

.AHHJ-~ 41<l7-1]~ T~~oi ~.Q..ol topoc DNA~ conformation ~~ 

topology~ ~t!-£ ¾.x.tl-r:}2 ~zt~oi.Al2 ~r:}. ~.AQ 7J~tl- 3J~~I~ 

~~~ ~C epocide, anthracycline, adremycin %.g. topo ~ ~tsff~~~ 

~ &-J~~~ 1.-}E}\!c},:;i .!;!.2~9:lr:}. o]~~.C: ~~ 7-Jl7]3r.. tsffA1 ~t: 

topo* ~tsQ~l-e ~-ll-£ ~c ~,!,!Jo] zt l,IJ\':!<>!lA1 7ff~. ~8'~ ¾Oil ~c.} 

(D'Arpa and Liu,1989). ~.AH 'll"'"JOil A}%~2 ~c cff-¥-~~ &-J~~lc 

topo Ili} ~tsnt~~~ ::1 :t!~-£ 1.-}E}'~c}. tl-1?! topo l,& ~tiff~~~ 

&-J~~;!f~ 1.-}E}\..ftc ~~ Camptothecine(CAM) tl- ¾"ff-7} .!;!..:.l~o-} ~r:} 

(Dalica and Franco,1988). ::Lcjl-} CAM;~ ~AJo] 7JtsffAi AJ~l 'll"'"JOil ~o-J 

Ai~ 1?J ~ -¥-~%-& %-~ti}2 ~o-J ~.AR 7 %.5:.~]7} 7ff1,1J- ¾o]r:}. n:}a}A1 

topo I~ target§..~}O:f &-J~~]~ ~,!,!fl)"}:,\l ~c.}ia_ -tl"Tt"~ 3J~~~-& ~:z! 

"O't7f]i!l ~ifO] ~C}.:.l ~Zf~C}. 
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~ ~fl 0Jol~.;-ofl t:fltl- ~cl. !t W 1M st..,e ~l~l~ ~2-1-~ ~ 1tl--Yl system-& 

7fl~~t2 ot-&el ,tl,;-~,& 7r:J-YJ~ 4' ~!: data base system,& .,Z.~~}2;,.} 

~l~t:l. 
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2.1. ia -,Li-ff% 

-afl«j:-, -afl 0J~il½. -afl 0JffAlli, 'el'.;+Alli 18-0ilAi ~ell! Ail-it:i} -afl 0J~J 

-tl-rr. '9"Al~J--tl-rr-& .¥.'YU ~J--tl-rr-& ~el .!i!.~-e-}-2 c:ffeJ~ ~ii tifl 0J-e-}-

ol 3:4¾~ AJ]3:~J'd-& :tf-~Ut:r. 1Icll!-'B {l~~J'd~~:= reverse 

transcriptase~ topoisomerase I ~~ff:;;~]Oil c.ff,U- {l~~l~l~ DLD-l(human 

Herpes simplex virus (HSV-1, HSV-2)ofl c.ffU 'E!-~~17'11~ 1lell!...,J-& l-}-Ej­

i-ff := sulfated polysaccharide 1H~}!J-1d·i -7-~Ut:r. 0JclU olcl ~ell! 

.Jg {I~ }!J-1d-& ¾%1-oi ~ell!AJ~~-& 1l-tl%}:: aJ~~~ -tl~"6"]-2 .=l~ 

.,Z-3:~~-& J?-115'1-oi c.ft~t1ff 0J~-& ~cl 1~115"1-2 i ~.Jg,& ~A}-Ur:1-. -tl~ 

~~ ol "t ii ~AJ-'!l7l.!?-l~8 Al-li4'-~~ ~~-e-tol ~~~ N. ~~~ .,Z-3:AJ 

~ ~;g 1M 1Iell!AJ.£otl tq-c]- ~ w--e-}ol t:il01E} lfiloJ.6-& ttlct:}. ~2}~ 

~ ~-7-4'-~-& .!?-}15']-oi HSV-1, HSV-20il t:]f,U- 3Jt1]-o) cl.6 ~~{l~..g. 'U~J:} 

~ia-,1-~0ll .!?-]~"6"}2 3Jt1]-0J cl.6-'8 sul fate\1-% polysaccharide\t~ ~ -¥--tl 

«j:-,tlt:ff ~:.u!.Oll Ai «j:-~ l!t:l-. 
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~¾~t°'l 20°Coj]Ai 5~ l-QA] 6~<} 1!~]J:1ffOJ'~}9it:}. tifl~~ ~OJ', ,gflOJ'~ 

~¾. 1a".;+~0J %Oil Ai~~}~ };JJ-~~-~ SZl3flAl 5mlotl ~¾~}cl 25°Coj]Ai 6 

<tI 1-J1A1 s<tI:n :~r~J-1:1ff 0J~t9i1:t. ~-'3~ ,gft-til \l<>l A}%~ PYG 13flA1.2.1- sz 

l:lflAJ-2.j ~-'g ~ o}i!l).2.j- ~c.}. 

* PYG medium * SZ medium 

peptone 10.0 g glucose 20.0 g 

yeast extract 5.0 g polypeptone 5.0 g 

glucose 20.0 g yeast extract l.0g 

aged sea water 500 ml ferric phosphte 0.1 g 

dest.water 500 ml aged sea water 75Q ml 

pH 7.2 dest. water 250 ml 

pH 7.4 

A]li-2.} ~~].;. ~!ff PGY13ff;t}of}Ai ~;~}»ff 0J0 } ~\:!- '3ff 0J.kf}-ir llff 0J~~ ~11 

~el~};t} ~.:i!. .kf].£7} ~\t5:l 0 1 9.l.~ "'c1-cflot]Ai 3. 5ml~ Folch 

solution(CHC}a:Me0H=2:l)~ ~7}~}•:,:J ..:l'tl 2-1:i} :y-0 ] ~~~}°'l Folch 

solution layer.2.1- water phase-2.} A}.a~ z.tz.t ~c]3:~]~}~t::}. SZ l:lflAlotl 

1:1ff 0J~ t;JJ~-ir~ ..:l'tl 2-2.2.j- ~o] ir~l ~ methanol~ ~~~}.:i!. 13ft 0J~ ~ 

ethyacetate ¾:i} water phase~ ~cl ~t::}. Folch soluble phase.2.1-

ethyacetate soluble phase~ sp:ied vac ..Q....£ ~~}2 z.t A]li~ 

eppendorf tubeot]c.} \j<>j 4°CO!] .!l~t~}~t:}. ~~~ Felch soluble phase 

.2.j- ethyacetate soluble phase-2.} ~-!!t~ A]li~ ~~ ~ z.tz.t 350ul, 450ul 

~ methanol~ \j<>j A}-8-~}9;!,t:}. 
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cell + broth 

I 
Folch solution( OICb: MeOH=2: 1) 3. 5ml 

concentration 

sample I 

(add MeOH 350ul 

before assay) 

sample 2 

Fig. 2-1. Extraction and fractionation of marine bacteria culture 
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culture 

centrifuge(3000rpm, 20min) 

ce 1 

I 
MeOH 2.5ml 

I 
centrifuge(3000rpm,20min) 

I 
supernatant 

sample 1 

7 
broth 

ethy acetate 4.5ml 

~ater phase 

concentration 

sample 2 

(add MeOH 450ul 

before assay) 

sample 3 

Fig.2-2. Extraction and fractionation of marine actinomycetes culture 
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AJtl<>fl A}%~ .A-tl~-e ~~ .Ail£~~ .g.$J<>flA• ~0J~~ Human 

adenocarcinoma ~ DLD-1~ Mouse Lympo:ld neoplasm ~ P388D1-£ Ar-8-~c:t. 

Gibco 

3-(4, 5-dimethyl thiazol-2-yl-2, 5-diphenyl tetrazol ium bromide(ITTI')::: 

Sigma ~l¾-&-. culture flask-e Falcon ~]¾. 96 well plate:= Nunc~]¾-& 

A}%'l5"}~..Q_nf, ,;-jj~ tiff 0J7]::: RevcoA}~ CO:! incubator~ J.}%'!5"}~ t:}. .A-j] 

~<?- ~~ ~ Hemaytometerii A}%'l5"}~ct . 

.A-!]~t1Q 0J-&- -¥-]-!ffJ.•::: 11tl<>fl J.}%!t! .A-J]le'li DLD-1, P388D1 ~ 1°'6FBS(Fetal 

Bovine Serum)~ kanamycin 20µg/mlo] lto-f ~::: RPMI 1640 1:1Q 0J~~ J.}% 

ti}o:l 25cm2 flask<>fl '4o-f 31'C, 5% COii~ %Al5:l::: 1iJ-~7]<>fl.>.• l'lff 0Jtit~c:t . 

.A-j]~-lit"B~ ~~Al P388Dl ~ t:ff<?-7]~ J<fl~~ I. 500rpm_Q_.s;_ ~ %~ -1:!1:l 

~cl-6"}2, PBS(-).£ Ilti washing~ ..'.f<>I] ;.q.s;.,&- l'lff 0J~<>fl 2x104cells/ml£ 

,¥--f¾-J.17'1 A}%'l5"}9;J,~nf DLD-1~ 7a~::: t:ff4'-7l0ll monolayer¾ 0 1-ir-£~ llff 
0J A]9lt::}7} 0. 25'6 trypsin-EITTA solution_Q_.£ .A-!]~¾ ,¥-%A]9]2 1, 500rpm 

_Q_.s;_ 5~%~ -'t!1JA]i{! ..:f RPMI 1641) l:lflA].£ llti washing ~ .:foj] 

4x104cel ls/ml.£ 1t ft A]~ J.}%ti}~t:t. 

.A-tl~-St-'8'~~ ~~ ~ Carmicheal%~ MTT(methyl tetrazolium bromide) ~ 

~ ~-& modi fication'6"to:l A}% '6-}~t:}. J.j,it~ ~.A-!]~ -lit"S 'g ~ ~~ti}7l 

~-!ff 96well plateoj] t:ff9-7]0ll .5:.tglJ P388D1 cell (2x1o•cells/ml).:i} 

DLD-1 (4x104cells/ml )~ 100µ1~ ~¾'6"]-2 ~~~~ A].it~ ztzt lOl'lff ~ 

4r~~~}o:l 100µ1~ ~¾ti}o:f ~¾ volwne0 ] 200µ17} ~Jll ~ 4 37°CojJ;.• 

5% COi~.£~ $J~7]0l] 5~ Z! 11ff 0J'6"}~rl 11Q 0J0 ] ¥\:!- ..:foj] ¾ff-4-<>fl ~ 

'li ITT!'%~ (1. lmg/ml )~ 50µ1~ ztzt~ well<>(] ~o-f'f'-2 4;.• ~~1ti% 4 

-'-] Z! %~ 37°C~ CQi$J~7]<>fl c• 11Q 0J-'-l ~t:}. , ..:f AJ%~-&- l:fi c]2 150 
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µIS] dimethyl sulfoxide-1- 1'2 5~~~ ~ ~o-J formazon crystal,£ ~ -% 

-!flA]=tl !r'] 1tJ-,!,Jf-1}.5:.~ ~~~lot ,t,J]~~"S~-& 1tl1t!-~}9it:}. 0 ] ttll opjt~a] 

-6-}Al ~-2:- ~ff 0J!H~Sl 1:1J,!,!f-£ c.ff~~~£ t1].;ito·}9it:}. 

2.2.3. Topoisomerase I inhibitor assay 

DNA topoisomerase I(topo I) ~ single straind DNA.s] ~~2} ¾:4 .::I.a] 

2 :.tff~,Y-6-}e 7]:&t-& 7}Al2 negative supercoil-& ~17-Jt>}~ :&t-8--& ~t:l. 

3J~~l \t,!,!f¾ot]Ai topoisomrase irhibi tor.s] '£;,!,If,£ ~ t>}oj screeningof] 

~-9..U topo I,£ 4f-o}Al -!--tl O !;!_ -¥-&I ~af-6"}2 7··· 7]~£ A}-%~ 

supercoiled DNA~ E.coli£ -¥-&I pBR 322-& ~cl~l9it:l. ¾ 0J.Ai]~otl t.ff~l 

ol .Ai]~-lit"S~-& i..t~l~ A]Jlojf t.fl-!~J.i Topo I relaxation ~~ 4~-& -i! 

A]°Y.Q.£~ 1~}."!l.Q.£ Topo I ;x.f-!ff7]· ~o-J ;;.t~Al~ 0:1-¥-~ ~Al~l9itl. 

2. 2. 3. 1. Supercoi led DNA.s] ~,~ 

Topo IS] 7]~£ A}-%~ supercoiled DNA-e Sambrook %(1989).sj 1:1J1d-& o] 

-§--a-}cij E.coli£ -¥-&I pBR 322~t {E-a]~}cij ,.q.g.~}9it:}. LB broth 

(tryptone 10 g, yeast extract 5 g, NaCl 10 g, pH 7.2, D.W 1000 ml) 50 

mlotl "itf°¾ ~¾~lO:J 37toJ]Ai 0. D. (540 nm) 7} 0. 6 oj ~.5:.~ ~»ff 0J-& 

U --,. LB broth 500 ml of] &7-f 3,.q Z! op-J »H 0J=ti}O:j 0. D. 7} 0. 4 oj"'Joj ~ 

-&ttff chloramphenicol (34 mg/ml) 2.5 ml ~ ~7}~lot 12A]:{!- %~ Hff 0J=~l 

91 t:}. 

»ff 0Jo] ~0--,. »H 0J='i!j~ 6,000 rp:n.Q.£ ~~~a]t>}cij cell,£ i:J4-U 4 

cold SfE solution ( 0.1 M NaCl, 10 mM Tris-HCl(pH 8.0). 1 mM EDTA (pH 

8.0) ) 100 mlotl ~~Al=tl --,. 4t01lA• 6,000 rpm.Q.5!. 20~:{!- ~~~a]~lot 

.Ai}~ti}9ic-}. 0:]7}of] 10 ml~ solution I (50 mM sucrose, 25 mM Tris-HCl 

--26-



(pH 8.0), 10 mM EDTA (pH 8.0) hi- ~7}ir}oi ~-qA]{! -l- 1 ml~ lysozyme 

solution (10 mg/ml in 10 mM Tris-HCl (pH 8.0) hi· ~7}ir}~c}. oi7]of] 

20 ml~ solution II ( 0.2 N NaOH, 1% SDS )~ ~7}tr}oi ~ -q:l~ -f- AJ~ 

of]Ai lO~Z! lalJ-'-]'ll}~c}. 15 ml~ ice-,::olded solution III (5 M potassium 

acetate 60 ml, glacial acetic acid 11.5 ml, D.W 28.5 ml)*~]~ %Q!Jof] 

~7}ll}oi ~ -q:l ~ -l- ~ g ~of]Ai 10~-Z! lalJ-'-ltr}~c}. oJ %QJJ* 6,000 

rpm oflAi 4t.£. 15 ~Z! !H1l~cl~ .:,; ~~QJJ* ~4'-ll}oi 0.6 volume~ 

isopropanol-&- •J.::;i ~ -q:l~ -l- 11~ofl)~ IO~z! lalJ-'-]'ll}~c}. o]-1- 6,000 

rpm of]Ai 4-C.£. 15 ~Z! !H1J~t!.]U 4 \:l-0 }9.l~ ~71~ ~H!trl ~17-lir}.'.il 

70% ethanol.£. ~ofl-J19it:L Ethanol* ~~trl Aj)7-l~ 4 [X\/A pellet* 5 

ml~ TE buffer ( pH 8. 0 )of] ~~c}. 0 1 %QJJ,&- 50 ml ~}t!.l !H1J~t!.]% 

tubeofl \i~ 4 5 M ~ ice colded LiCl solution 3 ml * ~7}tr}oi ~ -q:l 

.'.il 4top; 10,000 r~.£. 10~%~ !H1l~cl~ -l- ~~~~ ~4'-ll}oi % 

i!J~ isopropanol,&- ~7}~}9:lt:}. oJ• 4 tof]Ai 10,000 r~.£. 10~%~ 

!H1J~cll! 4 ~~ QJJ~ ~.7-l°ll}.'.il ~~i:~ 70% ethanol.£. ~of l-J19it:}. 

Ethanol,& ~~'Ill ~l:rl~ 11-JA pellet,& 500 µl ~ TE buffer (containing 

RNase A (20 µg/ml, 80°C heat treated for 3 min ) )ofl ~oiAi 11~of]Ai 

30~:{! lalJ-'-lll}.'.il 500 µl ~ 1.6 M l~aCl (containing 13% (w/v) PEG 

8000)solution,i- ~7}ir}oi ~ -q:l ~ -l- micro-centrifugeoflAi 20~:{! !H-11~ 

t!.] (10,000 rpm) -o-}~c}. AJ~ QJJ,&- ~]:rj-o-}.'.il DNA pellet* 400 µ1~ TE 

buffer ( pH 8.0 )ofl ~o].::;i chloroform:isoamylalcohol (24:1) solution,i-

600 µ1 ~7}'ll}oi ~-q:l~ -l-micro-centrifugeof]Ai 20~:{! ~1}~c]-o-}~c}. 

~¾QJJ-£ c}~ tubeoJl -&Zl -l- 100 µl .q 10 M ammonium acetate~ ~7}ir} 

oi ~ -q:l.::;i 2 volume~ ice-colded ethanol-& ~7}U .:f 11~oflAi 10~Z! 

l3J-'-ltr}oi micro-centri fugeoJJAi 20~:{! ~1J~aJ-o-}~c}. c}A] 200 µ1 ~ 

ethanol.£. ~of1i!! 4 DNA pellet-& 100 J!l ~ TE buffer ( pH 8.0 )ofl ~~ 

-l- -20°C of]Ai .s!.~'ll}oi 7]~5:. A},S-°ll}~C}. 
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2. 2. 3. 2. Topoisomerase~ ~cl 

*ofAl .:g.-tl.££-¥-~ 0 ](1992)~ ~titl-& ~85"!"}0:f topo* ~i:!]15"}9:J_c}. 

Deep freezerofl.A-J -80°C£ !i!.=t!"¾~ *o}Al .:g.-tl lOOg,& -20-Cofl.A-J l 'MZ! 

l,IJ;i:}ii} 2 o] t>l .A-J 4 "Cc>l].A-J 2'M Z! l,IJ;i:] ii}O:f ~~ ~ ~~ ii) -a;-9:l c}. o] ~ ,& 

Jf.~611 e;tfliil-~ l!f:lt cfl7J~ Al},IJ·il~ AJ171~ .:f 100 mM phosphate 

buffer( p-1 7. 0 )£ :?'fl~o] .A•}-~iil-2 -1l7!l ~zt-&- 1.-fl9ic}. 0 1 ~zt'fi"-i­

Waming blenderofl '=8-2 NW buffer ( 5 mM potassium phosphate, 100 mM 

NaCl, 10 ni-4 2-mercaptoethanol, 1 m'<I PMSF ) ~ 100 ml~7}~ .:f Q{ 30¾ 

Z!2i!.££ 5;1:}1'11 oJ~ ~9.J:cl-. 4-Cc>II.A-J 3~Z! },IJ;i:J~ 4 ~l~ %<llJ-& 27i;J 

~ 7}o}AJ!it -'8-ii}O:f 71~ .:f c}.A] 30-!f-Z! },IJ:>.]ii}-9:lt:}. o]u:J] ~"8~ 11~~ 

~ hand homogenizer£ ~sff~ -f- 27i;)~ 7}o}:.Efl~ J.}%ii}O:f t:}.A] O:f .2f15"} 

9i t:}. 

o] oi:l}<ll] ~ & .£~ .:f 1°" polymin P~ ~~.£7} 0. 35% £}.£~ ~7}-6"}2 

Q{ l~Z! .i?.~"!"}O:f 8,000 rpmoJ].A-J ~!1l~c]-6"}9:lc}. o] 1l~~ofl PR buffer 

( 20 mM potassium phosphate, 10% glycerol, 10 ni-1 NaHS03, 500 ni-1 EGTA, 

lODM 2-mercaptoethanol, 1 mM PMSF ) 50 ml-&, '=8-2 ~~~ .:f 5 M ~ NaCl 

,a. ~~.£7} 0. 55 Mo] xj.£~ ~7--~ .:f 2~ii};1.A-j 30~.z! },IJ:>.Jt>}-9:lt::}. 

0 1-a- 8,000 rpmofl.A-J 20~.z! -'t!1l~:cliil-O:f ~~ <llJ-& ~4-~ t:}% 0:{7]611 

ammonium sulfate¾ 0. 4 g/ml~ ~.£7} £].£~ ~7}~ .:f Q:f J.] 30~.z! },IJ:>.] 

~ .:f c}.A] 10,000 rpmofl.A-j 30~Z! -'t!1l~aJ11t2 :J. ~~~-& dialysis 

tubec>I] -&Zl .:f %'M~ buffer 2 L£ Jf~ii}-9:J_c}. 

Jf~.:fc>ll ~ 11~-i-fr 10,000 rpmc>l]J.-j 30~.z! -'t!1l~c]ii}O:f ~]7!-a-}2 ~~ <ll] 

* Bio-Rex 70 ,& 0 ]%t>}O:f ~cjl5"}~lt:}. Sample %<l1Jfr Bio-Rex 70 resin 

0 ] ~~ columnc>ll loading ii}.:.!. 200 mM~ phosphate buffer %<llJ 1 1£ -5'! 

t>l~ .:f 200 mMoJ];.-J 1 Mofl 0 ]E--e ~5".£ 7]~7] %~ti~£ ~7fl~ ii]-9:J.2 
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-8-~£,e I. 8 ml/min ..Q...s;. &::~-o-J-~:c}. -¥-it-~:.11]~ topo,e ±~~ tt}-..s;. 

deep freezer oJ] ~~-a-J-9;1.r:t. 

2. 2. 3. 3. Topo I ~~ff-\5-~~ 

Ai]~~~~ L-t~h!! A].liofl ~H~ffA-l Top:> I 7<]~871- 'llo-J ,;J:~;,r.j~ of-¥-* 1 

~J-~..Q...s;. &::AJ--o-}7]~~8 Topo I relaxation ~~ ~~-&- AJA]-a-J-9;1.r:}. Topo 

I ~~ ~~1tl{P'fl~ &::~ ~ t::}%.:if ~ct. 

* Topo I reaction kit 

5x stock solution ( 25mM Tris-HCl pH 7.5, 

500mM KCl, 2.5mM Dithiothreitol, 2.5mM EDTA) 4 µ1 

0. 3 mg/ml of BSA 2 µl 

100 mM of MgClz 2 µl 

c!H20 9 µ1 

pLlC 118 :£.t..}1! DNA (0. 3µglµl) 1 µl 

Enzyme solution (lunit/µl) 1 µI 

Sample(A].li) 1 µl 

Total 20 µ1 

~] ~ 1U:%~ 20µ1 ~ 37°C, 30it-<r itl-% -f- stop buffer ( 5% SDS, 50mM 

EDTA, 2~ Ficoll, O.lmg/ml~ xylene cyanol, O.lmg/ml~ Bromophenol 

blue ) 5µ1~ ~7}'6'}0:j itl-%-&- ¾;,r.] A]~l -f- :£.L-H:-! DNA7} oj~£l ~ ~£* 

1~ ag&rose gel ~7] ~%-oJ] ~~ff l{!~'6'}9;1.t::L Positive control.£.~ topo I 

~ ;;r.J~ffAJJ..s;. 1¾1-"oi~ camptothecin-&- AH~'6'}9;1.r:}. jt±~~~ I unit~ :£.q 

1! ~~ 0. 3µg~ DNA~ 30it-%~ 'li%'6'}oj ~~-a-] 0 ]~~ ~Efl.5:. ~~Aj:1] ~ 

.:it± eJ ..Q...s;. ~ '6'}9;1. r:J-. 
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2.2.4. Reverse transcriptase inhioitor assay 

Nakl:lmura( o] %, 1992)0!] ,g,j U 1o1J1tJir ~*cf'!"}e:j 96 wel I plate* o]-8-is}O:j 

C}"?_g,j A]Jt* ±~~~~ "? ~,e ~J'tJ,i- A}-8-is}~c}. 

'!ij 0Jn]~~,g,J :£.4"-¾ A]Jt 20µ10!] enzyme solution 10µ1 .2..j- reaction 

buffer 10µ1 ~ 7}1l}e:j ir~"'ll}J'!l ~ 1U-U .f- 37°CoJ).Ai 60~-t! incubationt!­

.f- ice bathoflA-l ~%-& ¾A]A]7']2 40 ul,g,j reaction mixture~ Nunc 

cell harvester filtration system..2..£ DEAE-FilterpaperoJl .a-~A]~c}. 

Fi I ter paper~ 5~ NazHP()i12H20-8-·~~ 31tl ~2 ojo-J.A-l ~£ 21tl, 

ethanol£ 1 iti J.-11 ~ U c}% ~~ "'Ill ~:£. t!- .f- 1Ef-o}~ ~ radioactivity~ 

LumacA} ~]¾,g,j Lumagel scintillation cocktailoJ] 1'o-JA1 B-counter£ 1o1J 

A'o-& ~~'6"}9:lc:t_ 1!lloJl A}-8-t!- reaction buffer~ enzyme solution,g,j 

:£."8~ c}%.:ij- {J-c}. 

* Reaction buffer 

content volume(ul) final cone. 

1. 0 M Tris-HCI (pH 8.3) 100 50 mM 

0.3 M MgCh 40 6 mM 

1.0 M Dithiothreitol 2 1 mM 

1. 0 M KCl 80 40 mM 

10 mM TTP 20 0.1 mM 

0.5 mg/ml poly(rA) 20 5.0 µg/ml 

1. 0 U/ml oligo(dTh2-1s 40 0.02 U/ml 
[3H]TTP(lmCi/ml) 12.5 6. 25µCi/ml 

0.5mg/ml BSA 4 1.0 mg/ml 

l½O 181. 5 

Total 500 µl 
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* Enzyme solution 

content 

MW Reverse Transcriptase 

Dilution Buffer 

HzO 

Total 

volume 

1. t'. 

46.f. 

452 

500 ttl 

final cone. 

4.5 U/ml 

Positive control£,e ~~ff .!}~ ~,i A}%-g-}9:t2 negative control~ 

¾ TT -f 30µ1 Oil react ion buffer 10µ1 ii 7}-g-tol t:~ AJ ~~.:zt ~ ~ ~~-& 

:ij~t:t. RTase ~"8-5"~ Al£~~£!: ddTIP~ A}%-g-}9:t~a:j ~t>fftf.>.J ~ 

inhibition ercentage£ 71H!-g-}9:tt:}. 

CPM/PC-CPM/SAMPLE 
~ Inhibition = -------- X 100 

CPM/PC-C~I/NC. 

2. 2. 5. Herpes simplex virus ~-'8:tl"S ~~ 

Human herpes simplex virus inhibitor assay system~ t!~:lt~<t!-,1-&::. ~ 

~-?.A-fl.¥.!: American Type Culture Collection ( ATCC ).s;.Jj!-tj -,i.c~H! Vero 

J.-f]..¥. ( African green monkey kidney ce: 1 hi At%-g-t9:t~a:j A] t} Oil At%~ 
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human herpesvirus-i-~ Herpes simplex virus type I (HSV-1): strain F 

(ATCC VR 733)2\- Herpes simplex virus type 2 (HSV-2): strain MS (ATCC 

VR-540)o]c}. 

&-J herpes simplex virus ~.11:.~-Y}~ virus-induced cytopathic 

effect(CPE)~tiff~-& 0J-S--a}9it:}. .i~ 96-well plateoJl Vero .Ail£.~ ¾~ 

A]~ 4 1:1ff 0J~~ !.]~~ l:l}o] ~.6~ zt wello{I ~¾eJo] 100 CCIDoo(50% 

cell culture inhibitory dose)7} ~l.5:.~ lOOul~ ~¾'6"}.::i!. t! A]Z! %-<ll 

37°Co{JA-] ¼~ A]tj 4 l:lflOJ'~-i- ~7{'6"}9it:}_ zJ- ~.£..£. ~~~ ~~-& 

duplicate..£. zt wello{I IOOul~ :iM7}tsl2 37°C COi 1:1ff 0J7]o{IA-] 3ql 1:1ffoJt! 

-f- Ai]£.~ .::i!.~A]tj t:J-% MIT~-Y}~~?_.s;_ 5()%~ Af£7} 1{o}'J.£~ ~ ~~ 

~ ~.£-i- ECso (50% effective concentration}..£. ~~'6"}9;1.t:}. 

t:1}0]~.6~~{1-Y}A] ~~~ ~..ig:,.]7} &-J-t:1}0]~.:6.~~0l] 7.l]*l ~ ~3J-£ OJ-71-• 

~]tiffA-] ..ig;goJ ¥I¾ .Ai]£.~ ~oJ~ ~t-'S{cell viability test) ~~Of]A-] ;t:. 

A}'6"}9;lt:}. tt}c}A-] 3Jl:l}o] ~ A~jt~ .Ai]£.~-'8 ~ ~ ~ plateoJ]A-] ~ 

mock-infected..£. 4-~~9:lt:}. l:l}o]:~A ¼~A] t:1}0]~.6 t.Hlofl l:lffAlttl-& 

:iM7}t! t:}% t!A].zl lfijOJ -f- lfijA]~ AJ]7{-ff}2 ~~~ ~~,& 100ul~ :iM7} 

'6"}9;1.t:}. 3qJ %<tl 1:1ff 0Jt! 4 ¾~~ Ail£.~ 4-~ MIT{I-Y}~.Q.£ ~~ t;}9;J. 

~t.i] ~~o] :iM7}~Al ~~we112}- t:1].i!:!}°'l 5°"~ ¼~.5:. ~±~ %~~ ~ 

~~ ~.£~ CCso(5°" cytotoxic concentration).£. 7'!]{!-ff}9ic}. 

:tg~% c}~* ~-tlR~ ~~. :tg1tJ-% c}~*~ {E-aj lj! .::r~ ~clt!.-AJ.5:. 

A]~~ ljt{!-4'-{!t.ff~.nloJ]A-] ~J~2}-;;1i]£ 4-a-~"8"}9it:}( ~l ~~-,1-1Lil.A-] &-Ju}oJ 

~A..lg sulfate~% polysahharide 1i:l"-Y} 1}-;t:.). 
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-ii-f~ ¾cl~ -¥--tl- ~ff¾t:ff, °'14- ~%3J, ~ ct'iJ-.£ ~.£. ~;t.].£ -2-~ff.£.-ljl­

&l 1iff4'~ t:.}A]a}, a]~ %~ -!-~-W-U ~ff,+1'8"}°'1 1iff4'~ Difeo marine 

mediumo{l .£1i['8"}°'1 n ¾c]'8"}2 c.}A]al, a]~ %~ -¥-~]~.£. ~~"t!.:f ~ 

-ii-~ ;t.}~~84-ofl 1J;t.]A]~ 25°C incubat.oro{JA-j 2-3A].'.{! shakingA]{l c.}% 

marine medium plateo{] .£"if~ .:f 25°C incubatoro{]A-j 3~.'.{! '11ff 0J'8"}~c.}. 

¾cl"t! -ii-f ¾ 2~]t1ff;t.Jo{]A-j ~~AJ ~-~~ ~AJ1r}~ -ii--& 1~} 1! ~1r}2 

oJ.;. c}&J-W- ~-'Jt1ff;t.]o{] ~~]t1ff OJ'8"}°'1 liffOJ~~ ~.£7} lOcp o]AJ ~%~ 

7J~ exopolysaccharide~ ~AJ'8"}~ -ii-.£~.£. .'.{!f'8"}°'1 ¾c]'8"}~c.}. ¾cl"t! 

-ii-~ Difeo Marine Medium~ 7]~t1ff;t.].£ '8"}°'1 A}~llff;t.]o{]A-j 28°C, 72Aj.'.{! 

'11ff 0J"t!.:f 4°C l-J;g.:;io{] .!i!.~'8-}o:], 4fD}C:} l~~ 7'l]t:flt1ff 0JA]7]~A-j A}%'8"} 

~c}. Exopolysaccharide~ ~AJ'8"}-e ~~ t:ffeJt1ff 0Jotl ~ 5L Jar Fermenter 

~ A}%'8"}°'1 working volume 3. 01, aerELtion lvvm, temp. 30°C, stirring 

speed 150rpm~ ~~-&-}ofl A-j 72A] .'.{! t1ff 0Jti}~ c}. 

¾cl% lll~I l}! .!i!.e%t1ff;t.].£. A}%~ marine medium2j- c.}&J-tt~-t!-t1ff;t.]~ ~ 

"ci ~ c}%21- ~9.l:c}. 

* Marine Medium(Difco2210E) 

Peptone 

Yeast extract 

Ferric citrate 

5.0 

1.0 

0.1 

g 

g 

g 

Ammonium nitrate 0.0016 g 

Sodium phosphate [dibasic] 0.008 g 

sea water 1000 ml 

pH 7.8 
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Peptone 

Glucose 

5.0 g 

10.0 g 

Ammonium nitrate 0.0016 g 

Sodium phosphate [dibasic] 0.008 g 

sea water 1000 ml 

pH 7.8 

Glucose~ "lt.5:.£ w~·!'}o} 1¥-'it~~ ~7}-6lo} A}%-a-}9:lt:}. 

{l-cl~Sl ~Et ~cl~~ 1},1 ~J}~~ ~"8~ Bergey's Manual of 

Systematic Bacteriology(Sneath et al., 1984)0!1 ¾-a-}o} 1}AJ-&-}9:lc:}. {l-cl 

~Sl ~Eff~ ~~~ ~~t!o]~(xl, 000, Zeiss MC63, Germany)~£ :tt~-a-} 

912 ~:t}~~ test~ rapid multi test system~ API ZOE kit-!- o]%-6"}o} 

~ -6"}9:l t:}. 

t1ff 0JQJJ~£-¥-"Si ~cl~ ::£.t:}tg-(crude polysaccharide)-£ %~Z!::£.-&-}o:J 1Jtl 

Oil A}%-a-}9:l ~ t-Jl .:2 ¾"g ~ ~-'-J A}%5:J ~ oJ ci 71-Al \:IJ-!.!f 1tl% ~ oJI Sl t>ff ¾ 

~"a-}912 7}-j-~tsffA]{l A]li~ Dodgson(l961)oJl tt}c} 500nmoJJA~ ¼~£~ 

~~-o-}o} sulfateY0J~ -?--6'}9:lr:}. ::£.t:}cJ ~ KBr ~~lit} (Chaplin and 

Kennedy,1986)~ ¾~J~-f IR sp3ctrometer(Shimadzu, model 27K-01077) 

~ A}%-o-}o} IR spectrum~ ~~-6"}~:i,t:}. 
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~el~ t:}-cJ"ff-~ ~ell[~.£~ Sarcon1a-l80(o]ts} S-180)-& t:ff~.£5?­

anti tumor activity~ ~~ts}9;lt:]-. ~i~l~ ~t:}-cJ-&- 1l!-it~ PBSOI] ~O:j 

-'-l.li5?- A}%ts}9;l t:]-. S-180 cell~ BALB/c: mice~ .Jt7JOI] 1 X 106cel 1/mouse 

5?- f-A}ts}O:j 10-15'M 7J2} -f- ~'?-7} ~}~ .Jil-7J<>l1Ai S-180 cell~ ;tff+Jts}O:j 

culture plate£ -&Zl -f- 20% Fetal calf serum-& ~7}'l! RPMI 1640 J:lff;l.lotl 

Ai 1:1q 0J'l! -f- cell ~.£,I- 2.5Xl05 cell/ml£ ts}O:j AJ-S-ts}9;lc-}. 1:1qoJ~ 

S-180 cell-,& 24 well 1M 64 well culture plateot] 2.5XI05cell/ml~ ~ 

.5:..£ ts}O:j 2. 5ml~ ~f-'l!-f- zt ~c}-cJ~ ~.£~ ztzt lOOµg/ml, 300µg/ml, 

600µg/ml5?- ts}O:j ~7}'l! -f- CXh lncubatoroflAi 96A] Z! %~ 1:1ff 0Jts}~Ai 1:1ff 

0JA] Zl-~5?- eel 1 counter 5?- -Ai.!!?* ~1 -o-}O:j t:ff~~2} BJ .u!.ll}9;l ct . 

.Af,!!~~~~ ~-tl~ ~'l! ~~~ 1:1ff 0JA]ZJ.-,& 'll-0}1-l].:J.;l.} l:IJ,tl-it Al318 -it 

1'" ~ 1:1ft 0J1>}0:j A] ZJ.-~5?- ~ ;;g-.5:..~ ~ el~-~.£.;. ~ .. q-a-}9;1.c}. 

250ml ~tel 11.zt flaskotl SZ broth 50ml ~hi "i2 ~~'l! -f- 500 u1 E-1 

Al318.!!A}%<!!j,& ~¾ts}O:j 25°COl]Ai ~EJ-aff 0J-o-}9;lt:}. ISP4 agar plateAJotl 

Ai .¥_;l.}~~o] ~ Al318<>1] 1l!~~ ¾ft'? 10ml ~ "&2 loop 5?- ,!!A~ ~ 

<>f ~ .if- o 1-1- ':l ~~ cap tubeofl -ir 7-1 1il" ::il vortexi ng 'l! -f- 5mm ~ .£ -¥-~I 

~ ~.£.£. ~el\!! ,!!A~ t:}A] 101:lff !l~lts}O:j ~¾% .¥_;1.}-8-<!!j.£.£. AJ-%-S-} 

9;l t:]-. 

A]liE.l ;tff+J ~ 7~Zl- off~ ~E..oi ztzt~I t1ff 0J=Qijot] t:ff~ffAi ~ 560 nmoJ]Ai~ 

0. D. ~21- pHil ~~ts}9;lt:]-. 1:1q 0J<!!J2l- -~~I~ u:}5?_ ~e]ts]-0:j t1ff 0J=Qij 10ml 

<>I] ethylacetate 5ml ,-& 'l<>f ~ff-ii-~ ~~]ts]-9;l2 ~~] ~ methanol£ 
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4'--~'!"}9ic}. ~Ail~ A]Jt{=- ztzt DLl)-1 :i} P388D1 celloJ] t:fl~flA-l .kl].£~-"<} 

~~ 1J ~ -a-}9i c}. 

%71-i-ilSl 4'---i- 'il {eelofl At-8-t!- 2r..-€- -8-0 8.9.t ,,_l~~ GR%ihi ,,_}-8-ii}?f 

1.-t EP"i½-& 4-{f-AilJ'J ~ ;{fl¾-W--o-}oj ,,_}%-6"}9.:lc}. 

HPLC!:: Spectra physics.A}~ SP-8810 isocratic pump.9f SP-8800 ternary 

gradient pum~ .£~}.£. ii}oj ~ 1a.11J oJl-"i A}~) ~ iel t!- AjHh} A}%-o-}9i 

c}. ¾Jl -¥-%~ injector(Rheodyne 7825).9.t detector(Shodex RI.9-t spectra 

100 lN) ~ 2-pen recorder(Linear)£ .,Z.A~5:l9;l.c}. {ec]O!l A}%t!- HPLC 

column~ YMC ODS semi-preparative column(} cm x 25 cm).9-t ODS guard 

column cartridge(Alltech)o]9;l,c}. Vacuum flash chro'!18tographyoJ] A}%t!­

adsorbants !:: TLC grade si l i ca~ chromatography% ODS s i l i ca o l 9;!. c}. 

NMR~~ ~ Varian.A}~ Unity-500-& c]%ii}9ic}. Proton NMR~ 500 MHzoJ]A-l 

CDCla¾ -S-nfl.s;., ..:J.c]2 TMS( tetramethyl silane)-& internal standard.s;. 

o l -s--e-}oJ ~~ ii} 9i c}. 

~J-tl-ir ~ A1318-& AJ-2:-oJ]A-l 2 J,g.l SZ mediaoJ] lf~ %~ llff 0Jt!- -f- ~ 

1:l~e]-o-}oj -ir~l.9-t AJ%~(supernatant)£ ~clii}9ic}. -ir~l !:: distilled 

MeOH(500 ml x 3,!l )£ 4~ii}9i..Q.nj "cJ-%~..g. ethylacetate(2 1 x 3,!l )£ 

~~-o-}9,:lc}. ~c]-6"}2 'J ~ "'cJ-%~-~ rotavapor~ freeze dryer~ o]%ii} 

oj t:ff,¥-~~ ~~ Aj]?ft!- -f- ethylacetate(500 ml x 2§;1 )£ *ii}9ic}. 

Methanol::;?.} ethyl acetate%~-& t}-1t} -'i-] rotavapor¾ o]-§-ii}oj 4~-8-nfl¾ 

~~-o-j Ai]J'Jt!- -f- \4..g. ~~½ ethyl acetate(lOO ml x 2.!l )£ "?~"3"}9i2 

ethyl acetateoJl *%-"<1 ~ ~~ ~ 1:}Al methanol( 100 ml x 2,!l )£ *t!­

-'i-1 inorganic salt£ ~zt5:l !:: 1Ef ~- ~~..g. l:Jl ~t:}(3. 7. 2. Sl ..:J.'f:l 3-6 11" 

~). Ethyl acetate¾oJl 7Jii}Jl] l.,t"E-t\! non-polar compounds~ ~c)i;}7] 
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~l~}oi silica vacuum flash chromatography-I- ll}9:l,t:}. -¥-~~;If]~ 'i-il.Sl 

~-'8~ zt fraction~.£. HPLC'-1- NMR~ A%~}oi ~~~}9:l,..2.o:j 7 -'ilc]~->-~ 

££ ~.A}~}9it:}. 
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t_~t;ffOJ~-,1-,±0j)A1 ~~ -e'c!~ tiflQ:j~ 1>fl?, t;flOJ?<J~%, t;ffOJ'%~A].li 

( {l %. 1992a), 'if~A}.li %0flA1 ~cl~ .A-!J~ 3, 000-=r~ 3ff 0Jla!J,t!~. ~;i.J 

la!J,t!~,& £.~'U lc!J,t!~ 5, 000-=r( ~ %. 1992b)-& ~.!i!.:~}c,:j oJ~ glycerol 

20% -8-Q!JoJ) 1"<>1 °J'6'} 80 °CoJl Y..~-o-}c,:j ~cl~-'cl~~ {1-!.!foJl 0 1%'6'}9:lc.}. 

~cl~-=r ¾ Q.} 2.000:r-~ -(r~'c!..,z.71~~ A-Jl~A-Jl~oJl A-JJ.:g--o-}c,:j 

phospholipase A2 ~tiffA-Jl 1H-!.!f0fl AJ-8-\t 1'- 9.l.5:.-i\- '6'}9:lc.}. 

~cl~ 1sff 0J.Ail~ ¾ 1,007~f; activationAl~ oJ ¾ PYGllff;tJojJA-l ;i.}~ 

8207ff .A-fl~llff 0J~~ -¥-&l Folch-8-Q!J~ J/!,-~t;}o:f Folch solution layer 

~ water phase A}.li~ .ztzJ- 8207ff~i ~aJ ~A"Jlt>}9:lc.}. 1>ff 0Jl3J,t!~ 980"1'­

,£ 4-'cl~ 1>ff?7} ~7}¥1 ~'&J ZoBell llfl;tl(SZ media)oJlA1 activation ~ ~ 

¾ * -'c];g,& Y..~ 882 7fl~ ~1•oJJA-l "il-~l~ methanol£ ff-6"}.::i!. l!ff 0J 

Q!J ::_ ethyl acetate ¾2.f- waterphasu %..Q.£ ~ajt>}o:f ¾ 2, 66178~ AJ.st~ 

.;t;A')jt;}o:f t.J~.::i!.Of) ]i!_~t;}9ic.}. 

¾0JJ.-!1£. Human adenocarcinoma t. DLD-1~ Mouse Lympoide neoplasm ~ 

P388D1-& A}-8-'8'}.::i!. AJ.li~ lc!J,t!"il-~ ~~~ ethylacetate ¾::. 200µ1~ 

methanol oJl %1>ffAJ7J.::il. J.-!l"il-~ ~~~ Folch solution ¾::. 100µ1~ 

methanoloJl %1sffAl~ J.-11£-!if--'g{IA},>jj A}-8-'8'}9:lc.}. 

1,506 sampleoJl c.ff1>ffA-i DLD-12}- p388D1oJJ t:.Q,U MIT assay~ AJAJ'U ~2} 1 
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:,.} AllloflA-f ~ 218 7fl~ Al.li(ll67fl~ ~?)oflA-f l);AJo] .!;!.9;J..2 A]Ji.~ ~ 

~l:lfl4it ~6} ~flA]~~ ~2-}- l);"cjo] ~ ·rt-?~ 247ft§.. ~~~~t:}. o] ¾ 

~J-t!it A1318, A89, A4406 it?~ sampJe..g. 7J~ ;.-f].£~-'ci-& 1.-f-t::li..ff~t:t 

(Fig. 3-1). Ji 2-lof]A-f 1..f-Et1d 1:1t~ ~-o] '-~%.!;!.~~ ~cliPr-i- ~~11ft 

;,.]oj] activation~ ~~ t>fl 0J~J-t!~~ ~h~ii-~ 92 %§.. 78.3%~ -'§~i:i 

1.-f-Et\!! tiff 0J.A-l)-it..!it:}-e -'§~t0 1 if~ ~ ..Q_§.. 1.-f-t=:r ~~a:f Ji~ 0 ] "?~ l3"tt:t 

.2 A}Ji.~t:t. 1tl~ ~1tlaff 0J.A-f]~~ 1iftOJt1J~itoJl 1:1]3) '-~%.!;!.~Al .::1. -'§~ 

-1-01 ~~;,.]a:j Al].£~-'ci~ 1.-f-Eti..ff ..s!..~ i~?7} ~~ ~~t:t. J.-f].£~-'cilt"ci 

oJ ~~~ AJJi.-{i-ofl t:fft>ffA-f !::: topo IoJJ cff~ ~tiff~~ AJ~~t9;!.r:t. 
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Fig. 3-1. Antitumor activity of isolated Actinomycetes strains: 

A-4406, A89, and Al318 tested with DLD-1 and p388 cells. 

E:ethylacetate P1ase(culture broth), W:waterphase(culture 

broth), M; methanol ex ti-act P'lase(mycel ium) 
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Table 3-1. Cytotoxicity of isolated ma.rine microorganisms. 

Number of 

activated strains 

Number of 

tested sample 

Survival rate 

by cultivation(%) 

Number of strains 

shown cytotoxicity 

with dilution rate 

10° 

10-1 

10~2 

10-3 

10-4 

bacteria 

1,007 

820 X 2 = 

1,640 

78.3 

DLD-1 p388 

8 

-41-· 

actinimycetes 

980 

887 X 3 = 

2,661 

92.0 

DLD-1 

4 

18 

8 

4 

p388 

2 

129 

29 

25 

18 



""113!~-'SW L,tE}~ ,.i.J-Eof) t:fl1>fl,,1,H:- Topo I relaxation ~-'8 ~~~ 1l,.i.J 

\r~~ 1~}~..Q..£ Topo I ~1sfl7} '¾Jo-} ;;t::;1.J~ o:f-¥-.;. ¾0};1.J-!-~~ 

-¥-El {eel~ topoisomerase~ E.coli.£. -¥-El pBR 322.;. {eel '6}0:j 71 ~.s;. 

super-coiled DNA.£. Al-8-ll}of ~,.i.}'6}~ c}. 

J.-113!~"8~ 7Jti}7JJ l-}E}'i!! Al31.8, A89 ~ A4406,.i.)-EofJA• Topo I 

relaxation tti-%-& ~1iflti}2 9.1.%* 41;.}1.-fl9ic}(Fig. 3-2). .:Iclt.} o]~ 

A]li~ crudetl- '?}tafloJE,..s;. ~o]~~~.s;_ Topo I,& ~1>fl\[..Q..£~ .1.-j].£~-'-J,& 

1.-}E}'i!!t:}2 ~ ~ ~r:}. Al318~ 0] ~"'?-§- ¾ .1.-j].£~-'8.£ 7}~ 7J-o-}71] 4 

E-}t-Jl9i..Q..~ A1318,& cfleJ=llfl 0Jtlof 7 ~~~ ~"8-& ~A}-0-}2;1.} ti}9;tc}. 

1tJ=-f- topo I ~tiff~~-& ~~n.;. 1>flt-l-7}~A• .!i!..¾1lll~ ethidiumbromide 

solution ..Q...s;. ~~-o-}of cleavable complex '&J-'8-£ ~~ti}2 ~l~ ~~ 1l 

'1{i2-J-ofl ~1iflA• ,.i.]li7} topo.;, ~!fl-o-}:: ~oJ ~1l-o-}c}~ in vivo test.;. 

~ ofl~ojc}. In vivo J.]1{1 ~ Alli-~ ~!fl:&f-S-oJ cleavage complexoll :&l-% 

-o-}:: ;1.J o}\:!;1.J-a- .kl].£ t-JlojJ;.• 1f~-o-~ ~..Q..£ 3H- thymidine¾ llfl;1.Jt..Jlofl 

3!\I-AJ7'f .1.-jJ.£~ Hfl 0J=tl- c}% log phaseofJJ.• llfl;1.J~ .nI.t!ti}2 L.}nf;1.J~ 

3H-thymidine,& ~?ltl- -f- A]li-& ~ c]tl-c}. oJ 1I!l ttl'tl A].E7} topo~ 

cleavage complexofl :&l-%-&- tl-t::}~ A-JJ.£1.-fl~ cleavage complex7} ~~~ ~ 

0J2 oj-{¼ lysis buffer.£ J.-fJ.£-1 lysis-0-}2 KCl.:i} SilS~ ~c]-a-}i;1 of 

cleavage complex7} ~~~2 o]~ scintillation counter~ J.}%-o-}O:j l,!JJ.} 

ifeJ-,& ~~~ ? 9.J.-£ ~olt}. 
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Fig. 3-2. 

1234~,6 

Topoisomerase I 

1. only ~A 

2. DNA+ Topo I 

3. DNA+ Topo I 

4. DNA+ Topo I 

5. DNA+ Topo I 

6. DNA+ Topo I 

inbition 

(1 unit) 

• REL 

• SC 

patterns on agarose gel 

+ Camptothecin(0.2 ug/ml) 

+ A4406E 

+ A89\i 

+ A13L8M 
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3. 4. Reverse transcriptase ~3fl:tl·;~ ~ ... q 

Reverse transcriptase(RTase) ;,;.j3ff~I 'H~ttJ't;J ~ Nak.amuraoJJ ~H.! ttJ't;J,& 

~~-o-J-oj 96well plate~ o]-S--o-J-oj r:taJ~ A].li~ {J~\l- 4 91~ ttJ~ 

(2.2.4. ~±)Oil tqi:!j- AMV(Avian Myeloblastosis virus) RTaseoJl c.fl~ ;,;.Jt.ff 

~AJ-£ ±At-o-J-9:ir:J-. ;,;JJ!~~ !::: dc:ITPP~ J.!--S--o-J-oj ;,;.jt.ff~o] 1 ug/ml dc:ITPP 

li!.r:t ,W:~ A].li~ ~~-ol9;J.~1...j- ;,;.jt.ff!:::o] *~ ~~~ oj-~ ~Z10J 't!:5:1 

9i~o:J ~~~.£. ;,;J4j-~~ {J~~~o· .Q...,Z-~r:J-. 

3. 5. HSV-1 2} HSV-2 ;,;.Jt.fl~"'S ~At 

-e-J herpes simplex virus ~.:ft:~~~ CPE~3ff~-j- o]-S-~}9;f.r:}. .£.!: A].li . 
Oil t:.flt.fl HSV-1 strain F~ HSV-2 strain MS~ A•]..¥,~AJ~~ cytocidal 

effect~ ±A}~}9;J.c.J-. 1l~tfJ~ 2.2.S...Ol]Ai 7]½~ 1:1t.2.} ~o] 96-well 

plateoJl llfloJ~ Vero A-j)£of) l:l}o]~jA~ zt welloJl ~¾eJo] 100 CCIDso 

(50% cell culture inhibitory dose)7}- !i:j.£.~ lOOul-'i,J ~¾-6"}2 ~ ,q{! 

%'t! 37°Cofl).i ¼~ ).1 {l c.}-% zt -'8-~ ~~~ A].li~ duplicate~ Zr 

welloJ] IOOul-lt,) ~7}"6"}9;f.c.}. nff 1l•t}a}r:} ACV.2.} Ara-C~ .E¾Q.J'~~ o]-8-

~j-9;f.c.}. 37 °C CC½ llfl 0J7]oJ]Ai 3~ t1floJ~ 4 Al].¥.~ 2~A]{! c.j-g MTI~ 

~~~~ 5()%~ A7J.¥_7}- 1!oJ-1el".£.~ ~ Ill'~~ ~.£.~ ECoo (50% effective 

concentration )~ ~~-o-}9;f.!:::t:.i] o] ~o] ':..!--&~ ¾~ Ill'~~ {!f~t:}. 

Mock-infected cellof]Ai Ai].¥.~"'8-& ±At~ ~:;!} Q.}'~o] Ail.¥.~ ~oJ !::: ~ 

AJo] 'al-& ?J~ cell control2} {lo! 100% survival-& 1.-j-t::}1-ff,2 ~AJoJ 7J 

-o-j-oj .£.!: A-jJ.¥_7} ~9i-& ?J~ ()% survival~ 1.-j-E}~ ~o]r:}. A-j].¥.~ 50% 

~ ~~ 4 91!::: Ill'~~ ~.£.~ CCoo(5()% cytotoxic concentration)~~ .E 

A]~J-et:.-1] o] ~o] W 4~ Al].¥.~"so] ~ ~ ~-& ~-o-J-o:j ¾~ 11}'~~ :z! 

f~t:J-. CCoo~ ECoo ~-£ l:1]2'd'}oj SI (Selectivity index = CCoo/ECoo)~ ..,Z-
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-6-}~,ec-Jl 01 ~ 01 ii"& 4-.it ~---S~ ~.:il Q..]=.E7} ff ~"6"},e-c-11 °1 ~ 01 ~ 

ol.£. 10°P·J~ 7J4oflitl 0 1~} {l~~.illl.£. ~~~ 7}~17} 9lr:}. 

¾ 2157ff ~£-¥-&l :.lfla:,~ 5507ff~ ;.lli.;. {l,i.}~ ~21- Fig. 3-32-l­

Table 3-2 Oil '-l-~t1<l ~l~ {l-0 1 c~~ EC50 {I: 1M s1~1.;. -,1-·e-}~..Q..4 978~ 

-A]liOiP·-l HSV-121- HSV-20il cffis}o:j Q.}{!~ Q.}.E.;. 1.-}~}yj9;i..Q..oi 147ff~ -A]li 

Oi]-Ai VERO A-ll.£0i] c.JI~ ~---S~ 1.-}~}4l9ic}. SI ~o] 100]~0] ~-e ~&~ 
~-& ~71 ~JtiffJ-l,e ~..Q..§..£ Al4r~~ '.{l~oJ oJ.ip-o-j~o]: ~ ~oJt:}. 
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Antiviral activity report 

Virus Information Host ce,11 information 
Virus Bacth No. Cell Vero (CCL 81) 

HSV-1{F) 920809 # 7 
HSV-2(MS) 920917 Conditicn good 

lnoc.size 100 CCIDSO Medium DMEM 

Com ound Cone. VN% MOCK F MS 
10 84.7% 35.6% 21.2% 

A1363-A 3.3 82.0% 10.3% 2.8% 
1.1 81.2% 2.8% 0.5% 

0.36 80.4% 2.4% 0.5% 
0.12 82.6% 5.1% 0.5% 

0.7% 
A1363-C 82.2% 3.7% 0.2% 

1.1 90.4% 2.5% 0.2% 
0.36 92.5% 0.4% 0.1% 
0.12 91.9% 3.4% -0.0% 

87.3% 9.3% 0.0% 
A1363-E 90.2% 9.8% 0.0% 

1.1 91.7% 8.0% 0.2% 
0.36 92.2% 4.0% 0.1% 
0.12 95.5% 7.6% -0.0% 

CC50&EC50 >10 >10 >10 
-- -- - - --- - ~- - ------

Assav information 
Assy CPE/MTT 
day 3 

Exp.No 93H05J 
Date 

' . . .. 
f :. 
3 .. .. .. .. 

' . .. 
f :; .. 
3 •• .. .. .. 

I 

•-• •-• .C' 07 
jj •-• 
~ .. 
~ g; 

02 0, 

93/02/17 

M363-A 

.. .. .. .. 
~ ................ ., 

A1363-C 

•• .o,~ o;r o• 
C..-..a.,nef,....,..._.fc,eN•) 

A13e3-E 

0
., -01 -02 02 oe 

./ 

Conc•nbatk:ln r:I ~poi.md (loQ ICMI) 

1- Mock - HSY-I - HSV-2 I 

Fig. 3-3. Anti-herpes simplex virus activity report. 
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Table 3-2. Anti-herpes simplex virus activity report. 

~lilllllt.ll \ 
Exp.No : 93H05 Source : KORDI-LHG 
Virus : Herpes simplex type 1, type2 Host cell : Vero (ATCC CCL81) 

No # Code CC50(V/V %) EC50 V/V%l SI Remark 
F MS F MS 

1 20 A1-A >10 >11) >10 NC NC 
2 21 A1-C 1.7 >1.7 >1.7 <1 <1 
3 22 A1-E 0.23 >0.:!3 >0.23 <1 <1 
4 23 AS-A >10 >10 >10 NC NC 
5 24 AS·C >10 >10 >10 NC NC 
6 25 A8-E >10 >10 >10 NC NC 
7 26 A10·A >10 >10 >10 NC NC 
8 27 A10-C 5.6 >5.6 >5.6 <1 <1 
9 28 A10-E <0.12 <0:2 <0.12 NC NC 

10 29 A621-A >10 >10 >10 NC NC 
11 30 A621-C 1.4 >1.4 >1.4 <1 <1 
12 31 A621-E >10 >10 >10 NC NC 
13 32 A652-A 8.8 >8.8 >8.8 <1 <1 
14 33 A652-C 5.6 >5.6 >5.6 <1 <1 
15 34 A652-E >10 >10 >10 NC NC 
16 35 A654-A >10 >10 >10 NC NC 
17 36 A654-C >10 >10 >10 NC NC 
18 37 A654-E >10 >10 >10 NC NC 
19 38 A655-A >10 >10 >10 NC NC 
20 39 A655-C >10 >10 >10 NC NC 
21 40 A655-E >10 >10 >10 NC NC 
22 41 A832·A >10 >10 >10 NC NC 
23 42 A832-C >10 >10 >10 NC NC 
24 43 A832-E >10 >10 >10 NC NC 
25 44 A1363-A >10 >10 >10 NC NC 
26 45 A1363-C >10 >10 >10 NC NC 
27 46 A1363-E >10 >10 >10 NC NC 
28 47 A3814-A 10 >10 >10 <1 <1 
29 48 A3814-C >10 >10 >10 NC NC 
30 49 A3814-E >10 >10 >10 NC NC 
31 ACV(1st) >250 0.€ 5 >416.6 >50 STD 
32 Ara-C(1st) 5 o.:: 2.5 16.66 2 STD 
33 ACV(2nd) >250 0.47 3.7 >531.9 >67.5 STD 
34 Ara-C(2nd) 6.7 0.3:2 2.3 20.9 2.9 STD 
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3.6. sulfated polysaccharide ~,!,!} 

3. 6.1. Sul fated polysaccharide-'A-tl o]-'A~~ ~cl I}! ~"a 

Sul fated polysaccharide~ -'§-tlirH:: '!fl 0Jo]-'§~,& ~71 ~l ir}o:j ~HH:l-& 

lgcj-3"}~ 1g2J-a-H=, '!fl 0J..Q..s;. -¥-&J °"f 1,500f~ oJ-'§~£ screeningt} ~;!} 

Q.} l0o:j f~ oJ-'§-i-oJ cp:g--ff--i- -'§-tlir}9,ic}. 7 7}¾t-iJ 1 f7l sul fate-i­

'Y-%tl- polysaccharide-8- -'§,tl'6"}9,i t:1·. 0 1 -rrf~ ~ .... a~ ~-q:ztAJl .!i!..2A-l 

Table IOI] .!i!..2~ "tJ}~ ~o] .:Z.tj- ·&-,._J~ :tl-rr~ glucose~ 1t!1r.A]'1]2 

ni trateit ~~A]:YJo:f gelatinase~, alginine dihydrogenase~ -'§,tl'6"}2 

indole,& ~"a~ "?- ~.Q.t..} ureaS•9"fi" -'§,tlir}AJ ~ *~t:}. 'il±~..Q..£ 

glucose~ o]-8-~ '?- ~.Q.t.} arabinose, mannose, manni tol, N-acetyl 

glucosamine, maltose, gluconate, caprate, adipate, malate, citrate, 

phenylacetate¾ o]-S-~ "?- ~~c}. 

3. 6. 2. Sul fated polysaccharide~ ~~ 

"tJ],!,!}'t)otJ ~'!fl t..}E}1d ~;!} crude polysaccharide~ ±_eJ~ protein,& ,Y-% 

-3"}2 ~,e- !:iJt!~"a~ hexose.£ -;1-~~ol~ ~..Q.nj ~ !r ~ ,Y¾ir}2 ~Al 

u~ ~..Q__s;. l-}-E}xlt:L Hexoseamine~ -e,:..tff-o-}AI u~ ~~ L-}E}x!..Q.oj 

uronic acidi} ,Y-R,'6"}2 ~cl. ~tJ(total sugar)~ ~~~21- t::J~ ,YeJ~ 

46. 4%(w/w)o] ~..Q.nj 53. 65%(w/w)~ nonsugar compound.£. -;1-,._a~ ol~ ~~ 

~..Q.~ L-}E},;lt:l. ~li!Jil ,YaJ~ I.86%(w/w)o]nj sulfate~ ,YeJ~ 4.28% 

9i c}. IR spectrum..Q..£. ~~ tl- ~~;!} -cJ-W. I}! ~li!J il Ol]A-l ~o) ~ ..Q..s;. l-}E} 

l-}~ 3400cm-161]A-j~ 7Jt} ¼"?-7} ~7J-5:1~..Q.nj 2880-2980cm-1 -¥--2-~ C-H 

stretching, carboxyl7] -R-l!l~ 1400 I}! 1600cm-1 -¥--c<>IJA-j~ ¼"?7} -=t!7J­

~ ~2 f .£. uronic acid~ ¼1'-~ t.}-E}t.fl ~ carbon{! zaJ~l~ C=0~ {:1-sr, 
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~%_Q_£ 2al£1:: 1725cm-1 -¥-"2-~ ¼4T'-£ ~l!-£1':d:c:}. S-0~ ~%..Q...£. 

~~~:: 1240cm-10llAi~ ¼4-7} ~l!-£1Si..Q..nj sulfate ester~ e~H~ q 

E}1.-fl:: 830cm-10lP.·i~ ¼4-£ =t!lf~':d,c} (~~4~1 .!i!..:J.Ai ;g~). 

~cl~ sulfated polysaccharide~ "§c.J:'1-~-& ~~'6'}71 ~l,gff Sarcoma-180 

kl]:£.;. t:fl-'cJ-..Q...!i. -8J¾0Jt!~£~ ~Al'6'}9ic}. Mouse ~7Je>l]Ai 7]¾ 

Sarcoma-180 J.i]:£.;. 96 well plateofl ~ ¾Al:{! .:f- ~cl{! t:}t::J--W-~ ~7}"0"} 

o:j l3fl 0J~ ~4 sulfated polysaccharide.;. ~7}~ ~~ Sarcome celle>l]Ai 

.1.i]:£~~0] ~,gfl£1':d.%& t..}E}l.-Jl':d,c}. 

~tl-% t:}t:J-W-~ herpes simplex virus, HIV-I%~ replication~ in vitro 

Ol]Ai ~,gfl'6'}2 9.1.:: ~..Q...£. .!i!.2~':d.::r.i] (Baba et al . . 1988a, b) ~..Q...£. 

01 t:}l=·J-W-~ ~cl ~~J,gff t..}7}~Ai l:l}o] c}.6. ~tiff~ofl t:ff~ ~A}7} ~..Q.."O"} 

t:}. 

A1318~ SZl!flAle>il l3ff 0J"O"}oi nff '¾J A].li~ ~ff~-o-}o:j ~~]i!J~ ¾7}. ~±tgAJ 

4 pH~ ~~~ ~A}-o-}2 ~~¾~~ ~A}-o-}o:j J.i]£~AJ~ ~A}-0-}9:lt:}. 

Sample ~ l!AJ ~ ~¾Ol]Ai:: 4<ll o].:f-<>l] ~20l] c}1iJ"'-2 ethyl acetate 

¾Ol]Ai:: J'¾J o].:f-Oll ~20l] 1iJ-o-}9it:}. 7~ 3-40!] t..}E}td l:l}.2.j- ~o] ~¾ 

pH:: 7. 7 '1}£0ll £1iJ-o-}9ic}. ~~l~ "ci~ ~ 1 <ll 7/}Al ~4;-~l 0 ]1r-<>l Al 

nj o]~~ Al318 ~"'r'-~ AJ~~ ~J,gff SZ l3ffA]7} ~~-o-}c}:: ~~ ~tiff~:: 
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~oJ c} --§zJ-ol ~cl, .:1~ ~ cff-¥-~~ a}--§-i ~ olu;}t! iiffAlo:flA-J -"8~* 

~u:Jl 7 iiffAlo:fl .7!1%-& ~}~ -R-x.71:;,} -e~ff~}~t:-,tl A1318 -rr-f~ %£.717} 

off~ ti~ ~,E_..s;_ Y,E}xtt:}. 

A1318 il-4~ -"811-~}~ %<ti ~ ~ ~~ ir~l~ ~{!15"}n:l EE"tl *~ ~E-1 ~± 

~ ~l:llVt:}. a}--§-i-611 9.J.olA-J t:ff-¥-~iE.J ~± --§~'%~ ol~}cffA}~ ~~!i:l 

oi 9.J..E..E-£ A1318 ir4E.J :ti"~-i-~ -~1!:'%~2.f ~± --§-tl-%0 1 ~~0 1 9.J.~ 

Al~ of-¥-~ '¾l-"? 9.l.E..el e} ~zt!i:loi ~A}~}~c}. .:1 ~4 llR 0J~~ 560 

nmoJlA-j~ O.D. il~ l'H ol.:fo:tl ,e- ~-.E..£ ¾7}"6"}.2 t:}AJ 5<l! .:fo:tl EE ¾7} 

15"}~ 0J.AJ-& y-t:.}\!JcH.:1~ 3-5). :tJ~{}Ateu A•l£.~AJ'%2t l:IJ_;i_-o-tof .!ii..9..1: 

~ u:Jlo{J~ 1~.JtR-'f-'f:J t!"AJoJ 1-}E}l.-};;'J A]:&t-o-}~t:}. .:1~1...]- sample AJ]±Al 

ethyl acetate£ ~½V ~½~o:fJAH::- 2~ oJff"Bl ~~ "?~IE.I tl"AJ~ q 

E}\!! 1tl~ -i-¾OllA-J ~ 2~.Jtff~};tl.5:. ~!~6flA-J1tl ti-~-& .!ii_~~ ~olt:}. =Et! 

pHE.} ~i:1-o:tl 9.lolA-1.5:. 1 ~ oJ.:fo:tl ol~ -e- ~.E....s;. pH7} ¾7} -o-}~t:}. n:}e} 

A-j I <l!2-f- 2~ A}o]oJlA-j pH ~ 0. D. ~ ¾7}, .:le}.2 2~ o].:fE.} A-11£.~-"gif 

~ ¾7}~ ~~ ~~ .!ii_~ Al£.~AJ -i-~E.J ~Z:J~eu ~-tl~ 1~.:zt 2~ 

A}0 16fl 0 1-¥-oiAI~ ~~ 1ti1t!0 l ~!t:}. .:le}.2 iiff 0J~E.J pH~ O.D. il~ 

~71 1 ~.:it 2~ At0 Jofl ~ 0 1 -e- ~.E'....£. ¾7t15"}of =tI-~oJ 9.l~ ~~ ~zj-

01 ~.E..1-} 5~ 0 1.:fo:fl 0.D. il~ ~7}~}~ 1tl~6fl ll8°J~~ pH~ ~~~}7-11 

%Al!9E-£ =tI-~ol ~~ ~~ --§Zlol ~t:}. 

01~ i[~ ~.:zt_s;_ aJ-¥-oi l!fA-J Ail~e.~AJ-i-~E-1 i:ffi!J~-tl~ ~v ll8°J'Al.z! 

~ Q.} 4~6flA-J 5~ ~£.Ill llff 0J~ ~fl£. %-~ ~ ~oJ ~}2 A}Ji.~t:}. 
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Fig. 3-5. Growth of Al318 on SZ medium. 
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Fig. 3-6. Growth of A1318 on SZ medium and change of OD at 560 nm. 
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3. 7. 2. A13189.l ~cl ~~l 

~ <ti..,Z.Ol]Ai ~ -8-rr"i!~ll-~*~~ ~~ 1M ..,z.~~~* ~ltt ~'ti 7]7]~ 

1:l~l~ ~Jl-a-}~:c:}. Semi-preparative~+ preparative% HPLC~ zt 1 i:ff 1:l 

~]-a-}9l:iL 500 MHz superconducting FT-1.JMR system9.l 1l~l~ ~Jl'6"}~c-}. 

NMR systemoJ]~ ~~ 2-D NMR ~~~J~j'll COSY, OOCOSY, TOCSY, HMBC, 

HMQC, HEfCOR, lH-Selective INEPT, INADEQUATE, NOESY%o] ~~ ~Jl!g ~ 

2, ~ ~,1-~oj]A-J 4"$J¾'ll ~~~.,Z-2-j-~]'ll ~ff 0J%~oJ]A-J ~¾~ °'lei 7} 

~1 -tl~~Oll~ ~%-& ~-a-toi 0 1~ ~~ ~~~J1tl-& ~-a-t~r:t. 

,%7]~~ ~¾-& ~]~ff A1318-& AJ~oj]A-J 2 19.l mediaO!] lf-~%~ llff 0Jt!­

-f- ~~~cl~ 0 ]%'6"}°'1 ~~]~ ..AJ%Qlf(supernatant).:s:. ~c]~t~r:]-. ~~l 

~ ·distilled MeOH( 500 ml x 3:!j ).5:. ~~-a-}~_Q_nf AJ%Qlf ,'.:'._ ethyl acetate 

(2 1 x 3:!j).:s:. ~~-a-}~r:}. ~c]~}2 \:I",'.:'._ AJ%Qlf,'.:'._ rotavapor~ freeze 

dryer~ o]-S--a-}°'1 i:ff-¥-~~ ff ~l.7-lt!- -f- ethylacetate(500 ml x 2:!J ).5:. 

~¾-a-}~c.}. Methanol2-j- ethyl acetate%Qlf-& tl-U.!r-1 rotavapor~ o]-S--a-t 

°'1 ff%ofl~ ~~-a-] ~l.7-lU -f- \:I",'.:'._ ii-~-& ethyl acetate(lOO ml x 2~) 

.5:. ~¾'6"}~2 ethyl acetateO!] ~%AJ ~- ~~ ,'.:'._ t:}A] methanol (100 ml x 2 

i:j).:s:. ~¾t!- .!r-1 inorganic salt.:£ "i!zt~~ 'El-,'.:'._~~,'.:'._ l¼i~r:t. ~¾~ 

_Q_.5:. %off~ ~l.7-l U .!r-1 4'-711~ ~ ~2-j- ethyl acetate~ methanol Oil %¾~ 

~~~ 0J,'.:'._ ztzt 443.0 mg2-j- 710.0 mgo·1~r:}. ~¾2-1-~~ Zl-~t!- diagram 

_Q_.5:. ]fi-]-a-};:! 7 ~ 3-62-j- ~r:t. {¾-7]~~~ ,e;;tff~ ~'ll-a-}7] ~-a-tO:J 

TLC(silica PF24s, 100 % ethyl ether)~ ~~t!- ~2-j- Rf 0.6, 0.5, O.OOl]A-J 

"1]7ff~ UVO!] acti vet!- spotso] ethyl acetate~ methanol ¾oJ]A-J Y~l ~~ 

!g ~r:]-. 
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I 
supernatant 

Culture(2 t) 

centrifuge 

I 
EtOAc sol. 

I 
condense 

I 
EtOAc sol. 

combine 

I 
EtOAc sol. 

(443.0 mg) 

I 

I 
mycelia 

I 
MeOH sol. 

EtOA) insol. 

I 
MeOH sol. MeOH insol. 

(710. 9 mg) 

Fig. 3-6. Procedure for extraction of organic material from the 

culture of marine Actinomycetes strain Al318. 
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Ethyl acetate¾otl :1J-a-}J1l L.}E}\:! non-polar compounds~ iE-c]-a-}71 ~l-c-}°'1 

silica vacuum flash chromatography~ ir}9:l,t:}. -S-nfl£-A• ~ 20 % ethyl 

acetate/n-hexne..Q..£-¥-51 A]~-a-}°'1 30, 40, 50, 70, 100 11.7,7},;1.] ethyl 

acetateE.l 0J~ ¾7}A]3rr ~ acetone:if, methanol~ o]-S,.-a-}°'1 '9"-"8~~~ % 

~A]~t:}. ztztE.l fractionE.l -¥-711~ t:H~:if- ~t:}. 

fr. 1 2 3 4 5 6 7 8 

solvent 20 11. 30 11. 40 % 50 % 70 11. 100 11. 100 11. 100 % 

EtOAc/ EtOAc/ EtOAc/ EtOAc/ EtOAc/ EtOAc acetone MeOH 

n-hex. n-hex. n-hex. n-hex. n-hex. 

dry 

weight 145 50 29 35 22 23 38 101 
( mg ) 

zt fractionoll c.H} proton NMR~~ ~2} 7l9.l 2c.~ fractionoll 9J.<>1Ai N:. 

J:-l- ~ *N:.J:-l- ;r.Jl,!Jo] -?..Q."siE-o]~~q 1•7fl9.j fractionol]Ai ±_i:!J9.J .:g:.o]9J. 

~ ~~oJ ~%5:1<>1 11.~~-,& ~~'6"}9;1.t:l. .:Lail..} cytotoxici ty~~ ~:if-

9.t ~:'-]-c-}Al ~o};.• o]~ li].:;;;i--"8 fractionol] t:H} ~ 7 C ¾1tl-a-}9J,t:}. 

t!1E methanol 4"-~ti!l~ '9"-"B~~o] Jj,-..Q. .,1--"8'1liE-~ ~zt!i:l<>l ODS 

reversed-phase vacuum flash chromatography£. iE-c]-a-}9J.c.}. zt fraction 

otl t:flt! #Qlf:if- ~~9.l 0J~ t:}%:4 ~c:}. 
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fr. 1 2 3 4 5 

solvent 30 " "20/ 20 " HtO/ 10 " H20/ MeOH EtOAc 

MeOH MeOH MeOH 

dry weight 196 mg 49 mg 63 mg 37 mg 55 mg 

~l~ .£of]A• 1-]-E}\:! l:l}-2.J- ~ol ~;:~l 710. 9 mg~ methanol extract¾ ~ 45 

"~ ¾½ilo] column packing materialo-JJ ¼.:!J--¥1 .:f-o-Jl %¾5:J;t] ?J-~r::t. oj 

{i:-:41]~ ~87.!~l-7] ~l~flA• ~£4'-E:l ci-hexaneofl o]g~ °'icJ7]-;t] ~Ac3~ -@-nfl 

£ J.-fl~-&-]-~..Q.1-]- 47}~~ %it~ *71--\5-~l-~t:]-. 'M~~..Q.:s;. ODS 

reversed-phase chromatographyo-JJ)• ~ t:]- 0JU ~~~ .S,.nff~ Al-%~ ~~ 

7-1~ .£~ ~i}o] %¾~-e ~o] ~~~~t:11 A1318~ extractoflA• 1-]-E]-\:! 

0 ]~ ti~~ ~all~ ~<>l\:! ~..Q.£A-j 7 41~~ ~ '?- ~t:]-. 

000 chromatography fractiono-Jl t:ffU- proton »AH~ ~1}U .:f- cytotoxicity 

~~ 7.!2l.2.f- 1:11_;,_~]-~t:]-. :J.. 7-!:il fraction 32} 4o-Jl ~clll~ ~ilol ~¾ 

~<>l ~~ ~~ 4~~ 9it:l-(Fig. 3-7, 3-8). 0 1 ~~~ ~cl-o-]-71 ~l~l-0:J 

ODS reversed-phase HPLC~ t:]-0J-U .;::t::~o-JJA• A).£-o-]-~t:}. 7 cjy- column 

chromatography-2.f- %'ti~ t!AJol ~~<>lJlt:l-. ~ HPLCoflAlt-1- 7 ~'c!7'1l ~t?j 

~ reversed-phase maxi-clean cartridge(Alltech)ofl ~'U washingof]A• .£ 

7-1~ .£~ ~~ol parcking materialof] ¼~-¥! -,. ~"6'1 %¾ol ~;t] ?J-~ 

t:}. ±~~ %¾~ ~ii~ proton NMR£ ~1}~ 7-!2} :{!-'c!~ ~.£:§:1- ;i.ph1-

~1ll €-.Aft~}-e ~ 0 1 ~Z1~9it:}. A-1318~ ~R 0J 4-½~o-JlA• 1-]-E]-\:! olci~ 

t!AJ~ 41~~ ~ '?- ~..Q.nj .!;!_t:} ~~~ 3::At7t ~~~ ~~ ~Zf~t:}. 
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c::::- -- ---~--- -- -

Fig. 3-7. Proton NMR spectrum of Fraction 9-3 from strain Al318. 
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Fig. 3-8. Proron NMR spectrum of Fraction 9-4 from strain Al318. 
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~-i-~9-J 7ff~-£ ~Jtiff-"1 ~ 71€- ~~~otl cfft!- data search7t llJ-?~ojo:J 

oj ~ iu-~ 7cl~ ~~~ ..;z.~~~otl 9lo-1A-l ~~~..2..s;_ ¾.a:o-ti::t. ~J.:fotl 

{l-e]ii ~e]l!AJ*~*otl cfft!- ~*~ 0:J~r-9-J ~~~ ~*~~ 7cl~ 7]€-* 

~.:zts] -i1-~~ ¾-"P·J-£ 4~'d"}7j ~'d"to:f chemical abstractsot! ~~ ~-2-

01 7}~~ STN express software-I- .£i}, 1l;l.l ~.li'd"t9it:}. o}-i-al ~.::<ff 

~l<l]7-ll %-?9-J ~8°J aJ~* ~T~~ a]-~ Scripps tiff 0J~-i1-~9-J Fenical 

group.:zfs] ~7-1)-o-}o:f .:1~0 1 !i.%-ol::.?. 9H:- !;!.r::} ~~-?-]~ Database~ ~~ 

z!~ searchllJ !Ell" 0 1%0 1 7}18--o-}:Jil 5:l~:lt:}. t>ff 0J~g ft~ ~elli-'8*~ 

otl ~tiff -?~~ ~-i1-A}.li~ ~*Sl ¾ft, *~Sl -i1-~--Js] ~~ 1.;J ~ell! 

-'8.£otl tt}c} {l-ft:£l~2 cff.R:~~ -i-~oJI ~tiff.Ai~ {l-aj1:1J~ . ..;z.~~ ~~. 

~ell!AJ.£, ~~-'8 1}.l ~~-'8. ~~~ 01-S- 1:1J"tl Jg-o] {l-'3!f :£l~r::}. 

3. a. 1. 1. ~ -i1-Sl c1ff 7cl 

~.::<ff7J}Aj -i1-~7t ~~~ t;ff OJ~ ~-i-9-J •t ~ 3, 000~ ~~ AJ!l'd"}2_ 9lt:}. 

0 1 ¾oJ]A-j tiff 0Jal~*Sl ~~*~ ~~~ tt!otl-"1 cff1(!i>] aja]l! -?-J;l.l~ 7-} 

Aj-e-}2 9lt:}. Bacteria.2.}- fungi% tiff 0Jal~~(cyanobacteria~ ;IJ]9-j~).s;_ 

-¥-&! {l-c]~ *~ ~ 85\:!.£77}Ajsj Jg-7-l]ofi 9-]-o-}tt! ~~ 300:j1ff.s;_.A7 ol ~ ~ 

tiff 0J~~-i-9-J 1%0!] ~~l! ~o]t:}(Ireland et al., 1988). ~-2- tiff 0JaJ~ 

*Sl cff"'l*~Sl ¾~ 1tl.£7} --JcJ-o-1 ¾:7}-o-}~ 7cl~J-£ !i.0 12 91..2.q ~.::<ff 

7J}7.l ~~ls] 5%ot].£ a]7.lAl ~-o-}2 9lc}. 

~AJ~~*otl-"-l al~~ol ;l.};{.]"6°}~ ¾~~~ -f-17-].2.}- ~J2-o-}o:f ~ ttfl tiffOJaj~ 

*Sl ~~*otl t:ffl! ~-i1-7} 0 1~~ 1tl~~J~ ~ct¾ ~o]t:}. 0 ] 5c!~otl t:ff 
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3fl A-1 !:: ~ el 7}:x-1 7} ~E..1-} 1tl cl 'Y" at;~ ~Hi-& _g_ ~-&-l ia ~ ~ 3ff 0Jo l ~~oil 

cff~ <a-,Z.2}~ 0 1 uff~ .Jit-~'6"}t:}. nl-'l§-i-.2.l ~<a-i--& 'a_-,Z.'6"}71 ~3ffA-} !:: o] 

~~.2-1 ~cl, %~ . .!i!.-e, AJlf11ff 0J 1M cffaJ11ff 0J% uff~ .Jit-~'6"}2 Z! :it~ 

-& 7l~ 0 l= ~}ot ~~ ~~2} 'a_-,Z.l:ll;'} ±Jli!t:}. .:i~c-Jl ~~ff 3ff 0Joj]A-l!:: 

3fl~-fr-,2} ~A• -~~H% 'a_-,Z.cff"J --'§,£.2.j ~-~2} ¾7]~~.2-1 ~¾0 1 ~~ 

.g.oJ~ cff!a ~-i-£-¥-5f iHJ~oJ -!if-·!lit~ -,Z.~,2} 7J~~ ~cl~~.£~ 7}~ 

{l~~o} ~cl:!92 ~E..E...£. 3ffOJo]~l~ 'a_-,Z..2.j A]"E"AJo] ~ cl ~~!9;,.] * 

'6"}2 ~cl-. c}-e ~~~ 3ff 0Jol~i-Oll i:fl~ ~~~-~'f.•~~ ~.!i!..2-1 -¥-iir 
ojJ ~t:}. t;ff<lJ:t!7JoJI .A-}~-o-}!:: -¥-1=~ 0 1~~ ¾ 1aHJOll-"i llff 0JoJI AJ.:g­

~ ¾-fr-!:: 10%0!1£ nllg~}ot t:l-~71 ~ 'fl~ 'd-,Z.oJJ ¾~~ ~£.2.j cffaJ llff 

oJ~ t:1~ op~t:}. t:]4.2.J 3ffoJal~!~o] ~~l~~ 11ffoJ~zj_oj]A1 ~-e-e-}Al 

*-o-J-e ~~£ ~~»~}Al :1aj-1l-6"}AJ '?l:i!. ~2}~~ l:lff 0Jl:lHAJ.2.j 7ff~.x. 0 ].ir-o-J 

A1A1 u~ 1l~E-.£. 1!~1.£. 3ff 0J:t!7JoJl-"1 18-%~E-.£. 1tl~-o-l-!:: =H~~ 3ff 0J 

nl~~0 l ~cl-¥! 7J~!:: ~Al Ut:l-. 

Okami7} ~'E"~ H},2} ,UoJ tiff 0J:t!;~oJJ!:: t:}0J~ ¾-fr-.2.J 2¾~ a]~~ 

(obligate marine microorganisms) 0 1 A-l~-6"}2 ~2 2~} cffA~~.2-1 ~-"8 ~ 

species-speci fico] o}l-] i!.} strain-speci fic'6"}a:j, %~ ~ strain£ J.1 ~ ~ 

z!oj] n:}c.} t:.}~ ~'fl~~ 'UAJ-a-}!:: 0 1]7} 1?.l"E..E..£. .JtAJol~~.x. t;ff 0J:t!7JO!l 

J.1~'6"}!:: ¾( facul tative marine microorganisms)~ 7]-e~ ~ 'd~:i}-e ~ 

~ t:}~ -,Z.~.2.j ~i!.]~AJ ~~~ -U~~~ 7l18-AJo] uff~ ~t:}(Okami, 1986). 

~-2- t;fl 0Jo]~~~ ~'a_~oj .!i!.2-¥! O:JJ7} ~14r~E...£. ¾7}-a-}2 ~2 oJ~ 

AJ-c.J9-!:: ~-6'} ).ff£¾ ~±iiF=l:4 7J~~ A~c]~AJ£~ ;Q2 ~goJ 1M"oi~ 

c.}. :E~ ¾7]~~¾~0!1 cff~ ~cl~-'8£ ~~ ~2}£ o]~o] ~'fl~ 'a_ 

-,Z.cffAJ.Q...£.A-1.2.J 7}~]7} uff~ -!art~ ~..Q..£. 1M"oi~c.l-(Shin, 1989). 7c.J-a-}~ 

~-2- t;ff 0J 0 l~~ojj cff~ 'a_-,Z.7} ~~t ~~t;ff;,.J !:: 7J~J~ .!i!.0 ]2 ~E..a:j 'fl 

-,Z.±,2} cfl~~'tl o}l-]c} Bristol-MyEirs% cff7]~oj]J.-l.x. ~-z!{j..Q..£. ~'fl~ 

.2.J 7ff~ojJ ~~'6"}!:: 78~7} i!i2 ~Ct(Newman et al., 1989). oj cl~ ~.Ai] 
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-e o]'eJlot].£.. ;i!Jl4r\l ~o]CJi 7}'7]-¾ ~~o~ -aqoJo]~*o] ,tl7]~ ~~l!~-i­

~~ .!l~A-l ¥1 cl ~~ \l ~..Q.~ 71 c.Q~lcJ-. 

3. 8.1. 2. -aq 0J bacteria~ c.Q,1-}-i-~ 

t!;tQ'Jj-7.] ~~~ -aq 0J bacteria~ c.q,q~~~ 1"!:: 40-& ~15" AJ~~t:J-. 

o]ii-~ .,Z.~~ nff~ t:j- 0J"O"j-o:] l~l- c.ffAl*~2-I- .,Z.~~..Q.£ ¾AJ-U ±~~ 

aromatics£Jj!-t:-; c.ff~~ macrol ides'lj-7.] ~~71] if:",£~t:J-. o]~~ ~~~ 

~ 7]~ =E.U t:j-0J"O"j-o:] polyketides, shikimic acid, amino acids%..Q.,s;.Jj!­

E-l 7]~U *~~o] t:J-4~ o].ir-2 9.lt:J-. 7cj1-]- '3ff 0J~~*¾ 7j-~ ~'ti 

"O"] ¾t!l5'J-!:: terpenoids~ mevalonate.s;.,¥-1::J 71.!t!U *~ ~ t!;tff'Jj-7.] lc!J<! 

5:l Al u 9J:t:J-. 

-aq 0J bacteria~ c.ff.Aj-*~-& ~~otlA-l ~-cl{! ~2-j- Bl.2."0"j-\1 .,Z.~~ ~J-ol7J­

Er-~"O"j-7.l UcJ-. %'i:IU 1il±~Z:!~ ,s!-2 9.1!:: 7J~7l- 1?12 1};,.lol !:: %'i:l 

~ *~ol A-l~t!7Jotl =8-7-fl~ol ff5q ~ 7J~£ 9lt:J-. 7 cjl-j- ~-2-

octalactinsl-]- macrolactins% ~~ bacteriB£-¥-'f::J ~,g,:J ~¾{! Bj-7j- ~!:: 

.Aff£¾ 1il±;i!Jl~~ *~ol ~~l- iy7.15q2 9.lcj-. n:j-cJ-A-l ~AJ.7-j- ,gqoJ 

bacteria{!~ c.ffAl-*~~ .,Z.~~ ~~~ Bl2!:: ..!;!.t:j- '?J'~ '3ff 0J ~~*~ 

.,Z.~7j- 7-f ~{! .:fotl 7~\r ~olt:J-. 

ol~~£ t:~ ~*2-1- oj-~7J-7.l£ %'i:ltt7JoJl A-l~-o-J--e ~*2-1- Z:!1IU ~~ 

7J;tJ-& "O"j-CJi 7 ?~..Q.,s;.A-l 3J~E2-j-~ 7j-~ c.ffAI-*~-& ~~-o-J-!:: ~ ~ ~ 

AJol~*~ oJl~-¥-1::J ~ ~oi~ 9.lt:J-. ·~~2-j- aj-~7j-7.]~ '3ff 0J bacteria.£.. 

3J~*~-& ~AJUt:J-. ol~~ %~t!7JoJl A-l~l5'J-!:: t:J-!: nl~*~ AJ~-& 

~AJl\r ~ oj-1-] cl- 7.}71 ;r.j-,tl~ AJ~ =E.tt ~AJl"O"J-!:: (autotoxi fication)~.7-j­

~ 1-j-Ej-'Jt:J-. '3ff 0J bacteria£-¥-'f::J ~o-1~ !l~~ 3J~*~ ~ Pseudomonas 

bromou t iii s£ -¥-1::J ~ o-Hl aromatic compound~ pen tabromopseud i 1 ino l t:j-. 

7J~U 3J~ E.7-j-~ 7}~ oj *~~ .,Z.3:!:: if:~7-tli '3ff~oj] ~l5'j-o:] 7.f 15:l 
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9:1.~~ ~tOil ~tl--"8-&- ¾trl-°'1 -=t-~~~Oil -"B~trJ-9;lcl-. 0 1 ~~ ~ !Ett 

Chromobacter sp.£-,¥-&1 ~c]!i:19:J.ci:•l ol 7J~Oilc tetrabromopyrrole, 

hexabromo-2, 2' -bipyrrole, p-hydroxybenzaldehyde%o] -Y~l ~c]!i:19:J.t:t. o] 

~ ~~SI aromatics~ 11ff 0Jqi}Oi] ~l~~ tryptophan2} tyrosine%E-J amino 

acids7} bacteriaSj ~l~Oi]Ai Z!~t! -'tJtl"AJ.aj 1tl%0il sJ-o-to:j -'tJAJ~ ~.Q.. 

..£ ~'1}~t:l-. ~~SI aromatics~ .~AJE-j bacterial-} fungi%~-¥-&'!.£. 

~ti] ~¾5:lt..l PseudoJDOnas~ Chromobacter..£-¥-'fi ~cl~ o]fi" bromine-& 

-Y¾"O"l C ~'1!~~ bromineo] '?J-~ ti( 4-611,,_i ,,_i ~"O"j-~ aJ-'.!l~o:f],1,i 1ll ¾5:f 

~ ~ £.£.Ai 2-fH! tiff 0J ~CZ!~..£ Zlf-~ ct. ~l Oil Ai ~ ~ t! &:: ~ ~ 

aromatics~ -Y~l medium size chain~ ~.2 9l c quinol inols7l­

psedomonid bacterium strai~..£-¥-51 ~cl!i:19:1.t::l-. 

75~]-a:j~..£ 7};i.J9lc t.fl 0J -¥-~~%i:E-I 0J~oJl 9.l•;A-l -e- ~0HA±c t.fl 0J 

fungio:f] Sit! egg~ larvaesJ ~].,i.J-0 ]t::l-. Lower fungiOi] E-jtiJ-o:j f-..£ ~1} 

-o-J-~ 0 1 ~~ ~ 0 Jt!-£2} ;;t;J,1,J--£0 1 D'l~ -iY0 l- 0J~{l«?J6fl ,e- Jilt.ff~ 7)-~..2. 

~ 75-9-7} '?J-t::l. ~t:- n]~Sj Fenical 7*0!1Ai c shrimp Palaemon 

mocrodactylusE-1 egg.£-¥-&'! AlteromcnasOil 4rt>lc strain~ ~cl 11ff 0JtiJ-o:j 

2, 3-indolidione ~ isatin~ ~cl-6"}9;lt::J-. oj ~~ ~ P. macrodactylusOil 

~ ~-&- '¾J.Q..?'l c lower fungus Lagenidium call inectesOi] c.ff'8"J-o:j ~~t! -&-J 

~'tr -E.:4~ ~.2 9.l.Q..l-} ~f-~ P. macrodactylusOil c.flt.ffAi C Ji!-t.ff-Y0 1 ~ 

mocrodactylusZ!E-1 ¾-1~7-1171- -n-"~P99:J.ct. oJ CZ!-=t-~2l-c 4-1! 0J~ 1!«?J 

Oil ,e- .£.%0 1 5:19:1.-&- ~ 0 1-1.-Jcl- ..2.~~7]{! 7r~..£Tli -e~fl-o-J-9;1~ t.fl 0J.2%% 

~2} t1l~~ZJ:E-j if~~7Jl6fl c.fltJ: ~~~~fl %7-J£Ai ~Efl~-a:j~ ~oJlAi ,e­

E-jE-j7} 9.lc ~.Q....£ ~7j-5:l9:l.t:.}. ~-2- Fenical 1 -g-oJ],1,ic lobsterE-J egg.£ 

-¥-&1 bacteria strain-£ ~cl llfl 0J-o-}-o:j ¾AJ-tt -&-J~ir.E2}~ ~2 9.l~ ~ 

~-£ ~¾'6"J-9;l~c.•l 0 1 75~ -$J-'il~~J ~ ubiquinone7-!l~E-J ~~..£ ~"iii ~.Q.. 

q APHtt ~f~* }i!_..i/..~Al '?.l-9Jcl-. 
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Diketopiperazines ~ -¥- ~Al-~ amino acids7} 6-membered ring,& ol.Jf.2 

9l~ ~~~ ~"'c}-:i.j- tiff 0J-& ~~l-°'1 O:Jt!l ~~.s;.Jj!-&J ~cl~c.t. tiff';:! 

Tedania ignis.s;.-¥-&J ~r-J~~-g ;.i] 7ff2J diketopiperazines7} %qJt! Alli 

.s;.-lj!-&J ~cl· l3ff 0J~ Micrococcus sp . .s;.Jj!-'Bj ~~~ ~ t:}. ol Al-1,l ~ tiff 'i:!:i.J­

nl 11~<1~ *11~7-11~ Al Al~ {!/!: 0 }t..l cl- .2.!g-tiff 0JH~-¥-&I ~~~ ~ ~ 

~~ .AJta-4'-7} *11 nl~~oJ] ~~}°'1 11~~~ ~ol c}~ 7H;}C>!l t:ff~ ¾~ 

~ ¾7-Jolt:}. 

{l'!ff !!l~~.s;.1~&1 ~cl~ Bacillus sp . .s;.-¥-&J ~al~ ~c1-11~~cu 

3-amino-3-deoxy-D-glucose7} ~cl~~t:}. Aromatic acids'tl rubrenoic 

acids A-C7} Alteromonas rubr~-¥-&I ~i!]~~t:}. o]~~ -,2-~~ ~;;gA} 

li '!ff~C>!l ~~l-0:J i/l~~~~o:J ~tl--'aoJl ~~l-°'1 :tl"CU~~t:}. Rubrenoic 

acids~ in vitro testi/l:i.J- 7l~Al:tl"~(bronchodi lator)~:i.j-7} 9l g 01 ~~ 

~t:}. 

~71~ diketopiperazines 0 l~ofl.£ .21g-'!ff 0J11~.s;.Jj!-&J ~cl~ ~~~oJ 

~ofl '!ff 0Jnl11~.s;.-¥-&J ;tff~} ~cl~oi 11U-'B~ 11-tl-f-~17} 11~°"1~ 7J 

~7} 1l!7}Al 9J.t:}. ~%~ '!ff 0J%~o] {tA}7] ~,._J~ ~Jll ~ ltij o] ~ t:ff 

-¥-~ n111~4 ~;.il.£ ~.ff-%0 1 11-'Bt! ~-~~~01 %~~ ~11-floffA1 18~~ 

~olc-}. ~~~ Suruga Bayof]A-l ~fl~~ <1:J.~1%~ Babylonia jap:>nica~ ± 

~,tl~.s;.Jj!-&J c.Jl~<)"l Ji\--~'1- -,2-~it 7}~ alkaloid surugatoxino] ~cl~~ 

~a:J 7 T~~ X,tl iil1 ~~611 ~"6}0:] :tl-<tl~~t:]-. 711~<)"]-0:] t:~ Alli 

.s;.Jj!-&J %.£.~l<tl neosurugatoxin:i.]- prosurugatoxinoj ~cl~ ~~a:J o]~~ 

~tl--'aoJl ~"6]-0:] -,2-~7]- :tl"'?.!~~t:}. Su.rugatoxins~ -,2-~i/l1.1.J- ~~l o] 

~ 0 1 B. jap:mica~ ~l\...ffof]A1 f-7]~~.£ ~Z!~t:]-~ .Aj-.AJ~ surugatoxins 

~ 11-tl-~~17} nl11~qJ ~oJc}~ f-~-~ ~91:t:}. ~-2:- B. jap:mica~ 

digestive gland.s;.Jj!-&J ~cl~ Coryneform baterium~ l3ij 0J~~£-¥-&I 

surugatoxinsoJ ~Z!~°"l oj 7}.A.:J-& 1}-i:g a-}~t:}. 

.J.4-°"1~ -tl7J~CU tetrodotoxin~ tsff 0J~~!~¾ 7}~ \llcl ~al~ ~~olt:}. 
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0 1 -i-i!Sl 7J~~ ~~~ ~.It~ f~~ ~ 1tl%7l~~ U-~ ~f-i- %~Al~ 

.."il t!;tQ~ ~7J~~Sl ~f.;- ~1~ ~1-,1-% Al~~ 0 1%~.."il ~c.}. •cl 

t..} 01 -i-il ~ Ji\-o-f 0 1 ~ Oil.x.. of cl t;ff 0J%-i-£-¥-El ~el~ 9;1...Q.oj {l;,:lo-f-e 

~~-9.l 0JAi.ff-.s;.-¥-El.x.. ~el!9 9ic.}. ~-2- tetrodotoxin~ %.x..~Jii-ol 

Pseudomonas, AlteroIDOnas, Vibrio% of cl¾-W--9.l -!Q 0J bacteria£-¥-El ~al 

!99i..Q.oj ~'6-1 .Jto-f Fugu JX)OCilonotusSl ll]Jjt.s;.-lj!-El ~el~ Pseudomonas.s;. 

-¥-El ~el!99it:}. oJ A}-11£Ai tetr:>dotoxinsol of cl -!Q 0J%~£-¥-'61 ~Z:! 

!9 9i~ ~ <tlol -rttg!9 9ic.}. 

Prodigiosin~ bacteria£-lj!-tj ~'6-l ~Z:!!9 ~ *~ ~tl-Sl $J~~i! 0 ]c.}. 

o] 7-Jl'€!.ofl ~-6"}-e 6-membered ring~ 7}~ ~i!o] AlteroIDOnas rubra~ 

Beneckea gazogene~-¥-'61 ~el!99i~~n:j .:1 f~~ ~~;,:}_s. -!Q".:iOil .9."1'6-}oj 

~~~ 9ic.}. 

Bacterial...} t:.}~ nl~~ii~ -a-~0 1 -"-a~Oil ~"r~'il 7d~7} vJ-c.}. 0 ]ii­

-a-d; ~ free ion-9.1 ~ Eff.s;. A-ll~util~ ~2-1-~ "r ~..Q.E...s;. n]"il~~ metal 

ion2} chelationo] 7H5=-~ %7l~~i~ ~"<]ti}oJ ol~~ AiJ~ll}- ti}~~ llff 

¾ti}oJ metal2}.9."l complex~ ~"SAP'.! ~ • complex~ l<J]~ll}-~ -!-ti}oJ ¼ 

-?~t:.}. olcl~ %71-i-~-& ion:>phoresc}.."il '6-}oj ~t;] ironOil c.Q~ 

chelation,&- ~~~ ~"8¥! -i-;~-& siderophoresc} -¥-~c.}. ol¾i­

ionophores~ oJcl7};,:l ~Efl7} ~..Q.l--} ~cl ~61~ ~~ polycyclic ethers 

~ aromatic peptidesolt:.}. -!Q 0J bacteria.s;.Jjltj.5:. '?¾-9.l siderophores7} 

~Z:!~9ic.}. <>l-W-Oil ~~~ ~J..Q.'1} !::: Vibrio anguilJartm]...Q_.s;.Jjltj 

anguibactinol ~cl!99it:.}. 0] -i-~l~ f~!::: %£~1~ 01%~ X{i ~~f 

~ ~".:iOil .9."1'6-}oJ ~~~9it:.}. !E~ Alteromonas haloplankis.s;.-¥-El 

siderophore~ bisucaberino] ~apq9ic.}. t:Q1ti"t;] ~o]~ c.fl~~ -,2-~~ 

7}~ cyclic peptide'll o] ~~Sl -=jL~!::: ~~;,:}.li ~fl~Oil _g_jt;}oJ ~~~9i 

..Q. nJ ~ ~"8 Oil Sl t;}oJ :tt ~ £19i c}. 

..£i-~OilAi soil actinomycetes7} ~ii~ ~is"l ~cll!-"-a ~~Sl ~.."il~~ ~ 
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;r.l~ ,q1!oJt:}. -aft 0JoflAf£. actinomycetes.£.-¥-'&i J.ff.£.¾ ~e]lt"S -i-i!_o] 

;r.J4j-~~~ 1!l"Z1~2 ~c}. tiff 0J actinomycetes~ t-flA}~~ofl cfft! 't! 7 :::= 

-?~ 'i!~~ Okami.:L-5-2.} a]~~ Fenical 7-i-ofl ~-o-}O:j -?.5:.~2.. ~::::c-fl o] 

it~ t:}\1.Z!-~ x.~ofl ~if}O:j ~<?t! ~7aofl A• ~-o-}:::= bacteria~ ~lt! J.ff 

~¾ 1iff 0J~:d~ 1ff1M--o-}2.. ~-o:l ;.ff~¾ B±~~~ 7}~ ~el:tf"S ~~~ 

t1JZ1tr}:::= % tiff 0J bacteria~ 't!-7-ofl 7]<:i:Jt! 1:3}7} nff~ .3.t:}. $J.:f.£..£ o] 

if-¥- .:L¾ol AJ-cJ7]{! tiff 0Ja]~-i-~ ~'t!-i-ofl cfft! 't!-7-~ ~.£\t ~~.£. 

~~~t:}. 

Okami.:LM ~ ~tiff~ !!I~~~-¥-'&! ~e]~l actinomycete Chainia sp.£-¥-'&i 

$J~.:§:.2.}7} ~:::= polyketide7-ll aromatic compound'il SS-228Y~ ~e]-o-}~t:}. 

o] ~~~ ~o]l-} ~of] cfft! ~~AJol <!f"6"}0:j 'illil naphthacene quinone't! 

SS-228R~ 1t!t!t:}. ~7l;r.}li~ tiff~of] ~-o-}O:j ;\]% Af]A]~9i\1 -7-~:::: -f­

of] 4'~~912.. Zl":z.J- c}-e -¥,7};r.l 7J.s;..~ JS--o-}O:j 1tf--'8ofl ,._J;g-·o"}~r:}. 

Sagami Bay~ !!l~~oflA• {\!:-e]t! actinomycete Streptomyces griseus~ 

marine strain ss-20.s;..-¥-"&1 ~~~ 't!~ boromycin2.} ¾A}t! -7-~~ 7}~ 

boron-containing macrolide ionophore't! aplasmomycins A-C7} {\!:-e]~9it:}. 

Aplasmomycin A~ -7-~:::= %5:.~lofl cff~ X~ ~~-7-~ {\!:-~of! ~-o-}O:j ~~ 

!i:l~.2. B~ c:::= A~~ {\!:-7l;r.}li 1:3].i!.of] ~if}O:j ~~!i:-]~t:}. o]it~ gram 

positive bacteriaof] cfft! $J~A.2.l-:::= alkali metal2.}~ ionophore~ ~it}­

ofl ~u ·~o]el-e- A}1J_oj ~-o:j~t:}. o] 't!-7-~ ~,a-o-}O:j t1JZ1~ ~o]t! A} 

11~ Okami 7-i-of]A• t:} 0Jt! 1ifl 0J~:d~ o]-§-if}O:j aplasmomycins~ ~{!~:d 

~ 't!-7-t! ~2-} tiff<?~ ~'ti~.£~ salt\1'~2-} tiff~~ 1ifl 0J~ofl .£\J'-o-1-e­

~o] aplasmomycins~ ~{!of] ~~~:do]el-e- ~~ 1!l"Z1t! f:Jo]r:}. tiff 0Ja] 

~~~ liQ 0Jofl tiff~7} ¾~ media~ o]-§-~c}:::= A}A.J ~ ~~fl7,1};r.J tiff 0Jaj~ 

~of] cff t! 't!-7-ofl -e, ~off.Q.±.~\1 media~ 7ff1!l"ofl ¾~ 7}38-AJ~ \1~¾ 

t:}. 

Streptomyces tenjimariensis SS-939.s;..-¥-"&t aminoglycoside7-ll $J~~~ 't! 
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istamycins A~ B7} {t-i!.J!i:l 9;:l.c}. Gram positive~ negative bacteriaOil t:.Q 

~ ~~-?-1 3J~~2l-a- ~2 9.1.::: oJii~~ -,2-~::: it:-~7-}li tift,!,:JOil ~"6-l-o:J ~ 

~ !i:l 9:J.2 'UAJ of] ~-6"}0:f ~~5:l 9:J...Q..1.-} AJAill!: 'c!-i2-~ * .s!.25:l 7-J U~c}. 

Fenical.:J.it~ ~c.q~ ,tl~.lj!-'f:l if:c]~ Streptomyces sp. (strain PG-19) 

..Q..£.!j!-'f:l 8-membered ring lactone~- 7}~ octalactins A~ B~ ~c]-6"}~ 

ct. Octalactin A~ -,2-~::: X-{i ~ ~-,2-~ {t-~ofl ~"6-}o:j 7 c]2 BE-} -,2-~ 

::: A~~ {t-~7-}E t1]2ofl ~"6-}o:j ~~5:l 9;:l.c}. ~c]~AJ.£ ~1 ~2} 

octalactin A::: 7J~l!: ~~~2}7} ~igo1 1Mt,,:J~c}. 7?JL-} A~ epoxide 

7} double bond£ ;;;l~~ a::: 3J~.:ft:2}7} ~t,,:J ~9;:l.c}. .!El!: ~-ff-!i:l7-J U 

~ actinomycete strain..Q..£.lj!-'f:l C1s linear butenolide~ ~c]tl~t:}. o] 

~~E-l -=r-~::: it:-~7-}E 1,q~ ofl E-l "6-l-cii ~ 1 !i:l 9J.2 ~ ~~ ofl E-1"6-l-o:J :tt~!i:l 

9;:l.t:}. 

Fenical.:J.-i"~ ~t deep-sea sediment core.¥..,¥-E:-j {t-c]~ gram posi-tive 

bacterium(strain C237)~,¥-E:l macrolides~ macrolactins A~F~ 

macrolactic acid ~ isomacrolactic acid~ ~cl-6"}~c}. c};: a]~~'.£.4, 

E:l ~~~ 1:3}7} ~::: 24-membered lactone~ ~2 9.1.::: oJ~~ -,2-~::: ~~ 

7-}li t;Q~ofl E-l-6"}0:f ~]A]5:l9:J.2 1:3] t:Q~B±E-l ~t:Qllij~~ .lj!-~~AJofl ~"6-l­

o:j ~~5:l9;:l.c}. -"cYcl~AJ.£ ~1~:;,} ? t:.QA}~~~ macrolactin A::: ~Jal 

~~ 111 3J~~:i}~ 'Y'-111 HSV-1, -II, HIV%~ virusofl t:.Qt!- 7J~~ Q:J~l~ 

:i}7l- -llgo] 1Mt,,:J~t:l-. Bacteria strainE-l {t-c]~Z:!:i} -,2-~E-l ~oJAJ 111 

7J~l!: ~cl~~.£ %~ ~-o-l-o:J macrolactins::: ,e- ?~~ ~2 9J.t:l-. 

-?-lofl.Ai ~il-'U ~~~ ol.2.Jof].£ ll!7}7-l 'c!-i2-A}a)]7} .s!.2!i:j9;:l...Q..L-} ¾it:-~ 7-} 

E7} ~lAJ!i:j7-J '?J-~7il-} tifl"t~J ~~c,] t!'c!~E-l ~?~ ~oil-}::: ~olc>lAi 

:z}~-6") ~iJ--6"}7)£ ~c}. ~;t,j ¾~OilAi ~ell!: Streptomyces rugresensis 

gulangyunensis£,¥-&l ~~-?-] 3J~1r:i}~ L-}El-1..-ff::: antibiotic 8510-Io) ~ 

cl!i:l9;:l.t:l-. •?JL-]- kasugamycin7-1)~~£ ~ai~ o] ~~~ AJA•)~ -,2-~~ -,2-

~~~ 1:1J1d ~ .s!.2.!i:l7-] U~t:}. Sagami Bayol) Af~-]"6-l-::: aij.:1'.:£.lj!-'f:l ~cl 
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~ FlavobacteriUJD uliginosU111(strain MP-55)~.£.-lj!-&j heteroglycan7-ll~ 

polysaccharide<tl marinatanoJ ~cl!i:193.t+. oJ ~11~ 3J~:§.2}-.2} ~~¾ 

~ ~.2}-7} nfl~ ~~ol ~~~t:1-. ~~<>llA1 {f;-c]~ Streptomyces(strain 

KMM 9BS12A).£.-lj!-&j if:'At~Ol 85kDa<>ll ~6'}c protein complex7} {f;-c]!i:l ~ 

t:}. Palmorocin~.£. 18~~ 0 ] 7lLff~11-g. gram positive bacteria<>l] Lff~ 

tsJ~:§.2}-7} 9J.%oj ~~~t:}. 

3. 8.1. 3. t>flOc} fungi~ LffA}~11 

Marine fungi<>ll Lff~ ~~~~~~ ~-11-~~ marine bacteria<>ll 13]'6"}0:J ~ ~ 

~"6"}t:}. ~~~ ~11~ 1'-£ 30<>ll oJ~'6"}o:j ~cl~~ ~1l~ ¾ti~££ 

~~ ~t:}. o] ~<tl~ ~71 3.8.1.1. ~!-11-~ 11ff7J<>lJA1 AJ~tr 13}9.} ~oj 

Lff 1r ~~ ~-=jl-7} ~~~ ~¼ff-~ fungi -~ lignicolous fungi<>ll tff"6"}0:f ~ 

¾5:le>l ~2 ~~4;-£7} ~~]2 enzyme ac:tivity7} ';.!-~ 0 1 ¾"ff"~ fungi c 
Lff ~11ff 0Jo] °'1~2 2~} LffA}~11-& ~-tl~:s-}Al ~c 7J~7} JU7] tqj~oJt:}. 

7 all-} o]ii- lignicolous fungi£ 3J~·U11% ~cl~~~11~ ~,tl~t:}c 

ZMJ~ <tl ¾7l7} .!Li!.5:l9J.2(Table 3-3, Shin, 1989) ~toll phomactins% 

~~1~~ ~11°1 ~~!i:l c % t>ff 0J fungi£~~~~~~ ~-l1-7t ~~t ~~ 

-o-}0:J 11 ~ oJo] t:}. 

Marine fungi~ tfl.A}~11¾ 7}~ 1tl~ ~{! ~ ~ ascomycete 

Leptosr.lJaeria oraemaris.£.-ljf-&j {f;-cl~ ~r.g. lactone-amide leptospaerinoJ 

t:}. 0 1 *11~ -11-a:.c x~ ~~-11-a:. {t~l<>ll ~"6"}0:f :.1il.AJ!i:l~.2..l-} ~~~<>ll 

~tf}O:} 1'-~5:19;}.t:}. Leptosphaerin~ C6·~~ ~ 11ff 0J~<>ll ~~{! glucose7} 

{t-gff5:lo-j ~~{! ~.2...£. '}~~t:}. ~~~ L. oraemaris~ t:t~ strain.2.. 

.£.-lj!-&j ~AJ fungi~ tffAr*11.£. ~~ ~ sesqui terpene culmorino] {tcJ!i:l 

9;}.t}. Deuteromycete Asteromyces cruciatus.£.-¥-&I ~AJ~ Penicillium~ 

tflAr*11.£. ~~~ gl iovictin°] nff-¥- ~,§:- ?~.£. ~oi~t:}. GI iotoxin7-ll 
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Table 3-3. Antimicrobial and cytotoxicity of marine fungal extract. 

exttacts antimicrobial activitya,b cytotoxicity<=.d 

2 3 4 5 

facultativc AC 65 30 71 63 37 41 
fungi + 8 28 2 4 17 

++ 2 11 2 6 10 6 
+++ 6 2 II I 
total 75 75 75 75 75 48 

nc 33 25 37 34 30 NT 
+ 3 10 3 4 

++ 1 2 2 
+++ I 
total 37 37 37 37 37 

lignicolous AC 33 12 30 23 13 29 
fungi + 4 26 8 15 22 

++ 1 3 7 
+++ 
total 38 38 38 38 38 36 

BC 38 34 38 35 37 NT 
+ 3 3 1 

++ 
+++ 1 
total 38 38 38 38 38 

a 1 - 5 arc test organisms (1 = Candida alhicans, 2 = Bacillus subtilis, 3 = Escherichia coli, 4 = 
Streptococcus sp., 5 • Staphylococcus aureus). b - - +++ arc activities of 20µg of extracts (-
inactive,+ < 5 mm, ++ 5 - 10 mm, and + H- > 10 mm of inhibition zone, respectively). 
c Cytotoxicity were measured by ED50- EDso < 5 µg of extract were considered to be active 

( ++ 0.1 - 5 µg, +++ < 0.1 µg). d NT were not tested. e A and B arc extracts from media and 
mycelia, respectively. 

(Shin, 1989). 
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diketopiperazine'tl o] *~Sl ..,Z.~i= {~~At.ii..Sl tl].2.ofl S}irte:J ~~£19;1. 

ct. Ascomycete Helicascus kanaloanus.£.--'f-&j helicascolides A~ B .:le] 

2 (S )-( + )-ochracin% J1.i]1ff S} lactones<>] ~oi ~tt. 

MexicoS} ~'!ff sediment.£.--¥-&! ~ rr £IA] ?1~ fungal straino] ~c]5;} 9;1.~ 

t.i] o] strain.Q...£,¥-&j ~~ fungiS} ~,.,SW~.£ -f!-~t! trichothecene,flS} 

macrolides7t cff.g:(600mg/l}E...£ ~c]5;}9;1.ct. o]~ ¾ ~SL c.HAHi~'tl 

verrucarins A~ J, roridins H~ K acetate%~ ..,Z.~~ 7],e ;;ttJi..~S} ~ 

~c-floJe-t tl].2.of] S}irte:J ~~£19;1.ct_ VEirrucarins~ roridins~ 7J~t! 11 

cll!~.x..£ 'tltrte:J <t!..,Z.% A]~~ o]-S-£12 9.l~ -~~o]ct. ~7]t! 

gliovintino]q trichothecenea~ {fo] u]~ ~cf~ w~o]c}.x. -!H 0Jt!~ofl 

A1 ~cl~ n]1J~Sl strainO] nH~ !fl~ 1=-&-£ ~ <t!w~ ~{1-t!ct~ A}AJ 

~ ·-&'ff 0Jn]1J~Sl ~<t!wofl cfft! 't!..,Z-7} ,::J..~Sl 7ff~ 0 1.2.lofl.x. ¾-8-w~Sl 

cffeJ 11-tl-Sl ~\l!of]A1.x. cff'(!-6"] e 'fl-=jl-:1t'-l7t 9.1%~ A]Att!ct. 

~;tff.?JtAl -&'ff 0J fungi¾ -tlw~ 0 l 7};g- u-0 1 {'-¾~ ~~ deuteromyceteofl 

4j-i;H::- Dendry[X)iella salinao]ct. 'tl;;t-l ~~~ !::l ~ steroid'li 

(22E)-ergosta-4, 6, 8(14), 22 -tetraen-3--oneo] ~cl5;} 9;1.ct. FungiS} c.H.£ 

~cu steroids'tl ergosterol7-f]~ofl 4j-i;}~ o] -~~ ergosterolo] -tl-~£1 

~ 2l-~of]A1 2¾ ~~Sl .<t-l'-]7t klt't:!~~-.£ {,-~~ct. 

Dendryphiell in A~ eremophilane7-f]Sl trisnorsesqui terpene2.l- C9 fatty 

acid cha:ino] ~ ~£1 oi ~~ ~ -~ o] ct. Eremophi lanel-!]Sl sesqui terpene 

~ 2%~w0 1L-t 38-wofl.kJ ~ ~-a-] ~~:iqq fungiof]A1 ~ cff'(!ir] E.wJil ~ 

~5;Ja:j ~if] rearranged skeleton~! eremophi lane~~Sl terminal 

isopropyl7] 7t ~cl£loi ~~~ trinoreremorphi lane~~~ ct~ A!~-£--'f­

&j ~~~ klt7t ~ct. 7-f]4j-'6-te:J dendryphiel 1 ins B-G~ A1, E1• E2%Sl %.£. 

)lj]7t ~c]5;}9;1.ct. o]~ ¾ dendryphiellins E.E1, E2, F ~ G~ ~~t! 

eremophilane~~~ ~2 9loiA1 o]~o] trinoreremophilaneS} ~~h~~ ~ 

..,Z.~~ ~~ t.le-}\!ct. .!f.~ glycer-1- dendrypl iel late, dendryphiel 1 ic 
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acids A~ B% linear carboxyl ic acids7} ~~1 ~cl~~~ t:il 0 ] §-0 1 

eremorphilane:z} ~1t}-ti}oij dendryphi,ellins-& ~-'cf-q:! ~-2-£ 4~~c.}. 0 1 

§- ·v. salina~ cffA}~~~ .,Z.~!:: iE:".:.g-A}.li 1i'ff~c>Jl ~'d'}oij ~~~~-2-o:l 

~ cl ~-'cf.£~ &2~ Al U 9J:c.}. 

1i'ff 0J fungi~ cffA}~~¾ 7}~ -:S:,n]~~¾ ~~ ~t<>!l .!i!...2~ phomactins0 l 

c.}. ~~ t1i'ffc>Jl -'-• ~'d'f-e 711 Ch1noecetes opili~ ~~£-¥-"S-f ~cl-q:! 

fungus Phoma sp. £-¥-"S-f rearranged di terpenoid«li phomactin A7} ~cl~~ 

c.}. phomactin A~ .,Z.~~ ~~A}.li ~~:z} X,tl ~~~~Oil ~'d'}oij ~~~ 

~c.}. ol ~~~ 3¾2cl ~~°#:z:f"i~ Aji}:?}Aj %. ~~o]L-} oj~~oJl-'-• ~ 

~~ li}7} ~~ J.ff£¾ ~o]c.}. ~cl~-'8.5:. ~~~:z} phomactin A~ cff1t]: 

ti] 7J-~-qj PAF(platelet activating factor) antagonistic activity~ ,s!-2 

91-2-of :i -6f%7l-6fo] r:}~ PAF antagonists~ ~~ c.}¾o) 1¾t-o=]~c}. ~ 

t %~ -qj Phoma sp. £-¥-"S-f phomactin A~ .,Z.~~-2-£ ~7'117} ~ ~ 

bicyclic di terpenoid phomactin B71· ~cl~~c.}. Phomactin B~ A.!i!..c.} 10 

11ff 0]1:1" 7J~t!- PAF antagonistic activi ty7} 9l g oJ 1¾t~~c}. ~t 

phomactin B~ ~~~"Bi~ %.x.~-&l~i ~~t>}9ic}. 

Alir~}Al '?~~ cffJf.~ ~ 1iff 0Jn]~~i%cff cffA}~~~ .,Z.~~ t:}%:4- ~c.}. 
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Br 
Br 

Br 

pentabromopscudilin 
(Pseudomonas bromoutilis) 

CHO 

¢ 
OH 

p-hydroxy bcnzaldehyde 
(P. bromoutilis) 

(6=a 
H 

isalin 
(Alteromonas sp.) 

Br Br 

.,))~., 
H 

tctrabromopyrrole 
(P. brorrwu, ilis) 

CHO 

~~ 
x~r-r 

H 

(X = Br) and (X = H) 
(Pseudomona.; sp.) 

(R = t-Bu, i-Pr, and Me) 
(Micrococcu.s sp.) 

Br 

hcxabromo-2,2'-bipynolc 
(P. brorrwutilis) 

OH 

~R 

(R = CsH11) and (R = C1H11) 
(Pseudomonas sp.) 

~:'----OH 
H~--

OH 

3-amino-3-dcoxy-D-glucosc 
(Bacillus sp.) 

rub,enoic acids A (upper left), B (upper right) 
and C (left) (Alteromonas rubra) 
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OH 

OH 

~,,,,OH 

HQ )f'1'oH 

HO~: 0 H 0 O H N-< 
HO ·•,,o N-< ~ 

HO H .K 
...,,,N 0 

.,-Q"" 
N 
H 

cyclic prodigiosin 
(Alterorrwnas rubra and Beneckea gazogenes) 

OH cc; H 
H N 

,_N,,1~~) 
SJ OH 

anguibactin 
(Vibrio anguillarum) 
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OH 

OH 

0 
H~ OH 

HO : 0 

HO~O O 

HO r\, 
Br~, ... 

N 
H 

surugaloxin (upper left), ncosurugatoxin 
(upper right) and prosurugatoxin (left) 

(a Coryncform bacterium) 

HO., + ,, 
HzN"-. H. 

,N· 
HN 

HO 

o-

OH 

OH 
tctrodotoxin 

(Pseudorrwnas, Alterorrwnas, 
and Vibrio spp.) 

bisucabcrin 
(A/terof1wnas ha/op/ankis) 



OH 0 

antibiotic SS-228Y 
(Chainia sp.) 

H 

aplasmomycin A : R 1 = R2 = H 

B : R 1 = Ac, R2 = H 

C: R 1 = H, R2 = Ac 
(Streptomyces griseus) 

0 

HO,,,.r-(0 0 ~H 

,,,···U··,,, A~~/ I I·,,0 - 1 
octalactin A 

(Streptomyces sp.) 

0 OH 

OH 0 

SS-228R 

OH 

istamycin A: R 1 = NH2, R2 = H 

B : R 1 = H, R2 = NH2 

(Streptomyces tcnjimariensis) 

;:>°..,,~ 
OH OH 

(unknown actinomycctc) 

0 

HO,,,,r-(0 0 ~H , .... u----~ 
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octalactin B 
(Strepiomyces sp.) 



OR1 

0 0 

macrolactin A: R 1 = R2 = H 

B: R1 =a,R2 = H 

C: R1 = H,R2 =a 

D: R1 = b,R2=H 

a=H~~/ 

HO 

b= HOOC~i~1 
0 HO 

OH OH 

macrolactin E 

OH R OH 

macrolactic ac,d (R = H, OH) 
and isomacrola~Lic acid (R = 0) 

macrolactin F 

OH 

COOH 

4-

rnacrolactins from a gram positive bacterium (C237) isolated from a deep sea 
sediment core 
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lcptosphacrin 
(Leptosphaeria oraemaris) 

OH 0 

obioninA 
(Leptosphaeria obiones) 

0 

vcrrucarin A 
(unidentified fungus) 

0 

OMc 
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~ 
OH 

culmorin 
(Leptosphacria oraemaris) 

0 
MS Mc 

N" OH 

Mc 
SMe 

0 
gliovictin 

(Asteromyces cruciatus) 

vcrrucarin J 
(unidentified fungus) 



0 

roridin H 
(unidentified fungus) 

0 

helicascolide A : R 1 = H, R2 = OH 

B : R 1 = OH, R2 = H 

(Helicascus kana/oanus) 

(22£}-ergosta-4,6,8( 14 ),22-tetraen-3-one 

roridin K acetate 
(unidentified fungus) 

OH 0 

m 
(S)-( + )-ochracin 
(II. kilnaloanus) 

(Dendryphiella salina) HO)~O 

0 ~ 0 

dcndryphicllin A: R1 = R2 = H, R3 = OH 

B: R1 =R3 =H, R2 = OH 

C: R1 = R2 = R3 = H (* = S) 

D : R 1 = OH, R2 = R3 = H 

(D. salina) 
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HO,, .. ~O)""~COOH 

0~ 0 

dcndryphicllin Al 

0~ 

0 

OR 

dendryphicllins E (R = H) and F (R = Et) 

),.~a~ 

OH 
dcndryphiellin G 

0 

0~ 0 

dond,ypb;clUnEI ~O~ 
o~l_;U o 

OH 

HO~O~ 

0 

glycer-1-dcndryphicllatc 

HOOC~ 

dcndryphicllic acid A 

dcndryphiellin E2 

HOOC~OH 

dcndryphicllic acid B 

dcndryphicllins from the marine dcutcromycctc Dendryphiella salina 

phomactin A 
(Plwma sp.) 
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HO 

phomactin B 
(Plwma Sp.) 



3. 8. 2.1. ~.,Z.Sj llfl~ 

J.fl,s;.~ 3Jt:1}0] alL::.~]Sj 7fl~-& ~H! -e!:- ~.,Z.Sj t:ff"d- ~-i-.g. 3fl 0Jo]~-i-O1 

t:l .:Z.al£.s;. t:fl~ 3ff~*q -¥-~~!,. %ii% ~;.tfl~}Al -t;ff 0(H!~-i- ~.,Z.Sj 

~SL cfl"d-O19.i1(! cff~ ~-i-.g. -e!:- ~.:r-~ cff"d-O!P·i ~11.2.p{!c:}. 7 iMOil.£ ~ 

.,Z."O"}.i!. cfl~ t>ff 0J~~Sj ~ ~~Oil t:fl~ .i!.1l":z} {l-~ O1 t>fl 0Jo]~~,s;.Jj!-tj ~ 

cl~~ {1~iJ21 7H~ ~-,1-~ .!i-J"O"}o:j ~-<r~.E...s;. ..fl.-,1-5:l ci:•J 7 O1-R-c t>fl 

oJa]~~:z} t:fl~ ~~Z!~ .:g-~~7-ll l}1 o] :z}~oj]A-l ~ ct!~.E...£. "?1tl5:J c 
t:flA~iJSj o]% l}1 ~~o]c:}. ~ :!;flOJ %~~.£.-¥-1:o] {'-¾~ ~ct!H AJ 

1::J-f~ .:z. -•~HJ--18~ ~-tl~~J7} %~/~oJ 0}1..Jc} o]~O!l .:g-~"O"}~ t>flOJ o] 

~~~ ~~ ~!fit:}• .:Z. al£.:s;. ~el~ 3Jt:1}o] al L::_AJ t>fl OJ~ ct! ~¾Si 

"d-cJ<?.£ 1>ff 0Ja]~~O!l Sj"6"}o:j ~{}:sq 9.i~ 7}ifAJo] 3.t:}. 

'!fl~ %~~.£.-¥-'&} ~el~ '!fl~a]~·~O!l Si~ ~elll--'8~iJSj ~{}:~ A]Al 

"O"}~ ~~~~ ¾7-l~ ~.£. JUA] ~~o}A-f ~o-jsJ {11~~ tetrodotoxins, 

ct!~]%~ Babylonia jap:mica~ ~~~il ~ surugatoxins, '!fllfl~-¥-1:ol {,­

¾!fl diketopiperazines%(3. 8.1. f>·~oJ a]~~Sj t:flA}~~ ~~)~ ~]9..l-0-} 

.i!.~ ~el~ 0!}7} £~t:}. 7 iMof]~r. ~-,1-"6"}2 °] 0 ]!~ ~~~. ~:!}~ 

l}1 ~ct!~:!}~~ ~IBO!]A-f ¾*U ~:-a]~ -c7i.2.l- c:}oJ~ :{!~~ ¾7-l~ ~ 

2 ~o-jA-f ~.:.tfl ~~~ot~ ~7-l]O!]kl :~MH·J~ AJA]~ ~2 ~t:}. 0 ]~ ~ 

7-l.2.l- ¾7-l¾ t:flJf.~~ ~-& ..fl.~-o-}~l c:}~:z} ~c:}. 

~Ai ~ct!~sJ ¾~ 1tl£.2.} -,1-~~ ·::.}0J1UO!l ~oiA-f 1tl'M ~~~(phylum).2. 

.£.Ai~ ~ '!fl 0J~H ~t:fl~ ~}A]-6"}~ t>fllfl%~Si 1~ l!J-Eilc]o}% .:g-~a] 

~~o] t>fllfl ~~~ AJcJ-¥-~~ ~}-~]-o-}2 ~c:}. Aplysina cavernicolaSj 

1? ~ .:g-~n]~~o] ~~] ~~~ 38%t.l ~}A]-6"}2 ~c:t(Bergquist and 

Wells, 1983). 7 al~ ~HJ~ t>fl~.2..£.-¥,1:o] %7]~~Sj {'-¾o] AJ~].£.~ 
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&-ffia_,&, culture media.£. o]-S-U"}ol llff 0J~! n]~-&-!i..-'f-~ %71-£~,i- 4--¾~ 

~~ ~"?$ff.5:. -¥-}IJ~ ;,JJj!-7} £-i-;r;J ~~c}. 

'c!.,Z-t.ll~ ~~Oil u:\-~-e $11°J ~<a*Sl ,'-~~ t:.}0J~2l- ~\t~~ 7l~Sl 

c}0J-"8 ~ t.11~ ~-i-Sl o]~-£21-Sl .:g-~~-'f-9.l- 1Y~~ ~~~7-1],;. ~2 91!::: 

~~ $ft~i:12 91ct. ~ &-8~. ~~if-i-21- 0 ]7J]1tl~l% o]~~.:i} itJ~~ 

.:g-~~7-ll~ ~2 91!::: ~~Sl ~ 'a~~ -i'-~~-9..!i.. nff~ t:.}0J~ ~lli o}q 

c} ~\t-"8~ 7)~£ mevalonate, shikimic acid, polyketides, amino 

acids, bases, JLixed biogenesis.lg-~ Jff~ r:} 0Jti}t:}. 7 all-} t:ff-tg &-83: 

"ff"4 7J~H% nl~-i-21- %~'6"}-e Oil7l .s~ ~~Sl ~'cl~~ ~. -¥-7\-;t.J 

S1 ~\1-AJ~ 7]~,i- 7Hl ~~o] ~<a.i:Sl 7-!Sl ~ff ;i:};r;J-Uc}(Ireland 

et al .. 1988). 0 1 ).HJ~ $ftia_o]4 ~;~HO!l).1 {E-c]¥! t:}0J"U ~\t-"8~ 

71~-& 7}~ ~~¾Sl ~tr:: 4f-t:ff-tl .:g-~nl~~oil Sltrfol ~1!i:19irl4 

n]~~ofl S]U"}oi ~1!¥! ~V-"8~ ~-7-~~ 0 1 44'=-!i.. 0 ]%i:lo-l irt:t!-¥! ~-9.. 

!i.. ~~t:.}. ~-o-] ~ <a.~Sl .,Z-3:a] t:}(~\1--9..!i.. ~ ~aj~ Dysidea4r tiff~ 

Sl 7J Y !:: linear polyketides, linear peptides, polybrominated anisols, 

terpenoids.lg- ~V-"8~ 7],t!o] 1tlo]~ ~~ito] %~~ Alli!i..-'f-~ 'Y~l f 

¾i:l:: of!7} ~-o-1 ~~~r:}. .:l~t:il 78Y8Sl ~ <a. g_ & ~1!-o-t::-c•Jofl-e ~t.H 
~ energy7} ±t:1l~2 ~.iL~ -E±~l7-ll;•} ~ .. 8:ll}~ %~~ ~~o] ~"oi 

t:}~ ~\t-"8~ 7]~--& 7\-"H t:ft).}~il-& \1-~l ~1!ti}!::: ~ ~ energy~clSl 

~ ia_ ofl ).l 3..Jl] -?-] llfl i:l !:: ~ ~).1 ° 1 al lt t:I l E -£~ 't! energy~ cl !:: .:1 ~ 

~Sl ~e-& -?-]~ti}!:: Jl.±7} ¥!t:}. .:li~E.!i.. o] A}1,l~ Dysidea!i..-'f-~ {E­

e)~ ~ <a.H r:}4'-:: ~"6i r:}~ -E±~.~11.;. 7}"H ~~ ~. oJ~~O!l Slti} 

ol ~1!~9ic}:: Aj-1,l~ ).l).}tf}2 9,lcJ-. 

o]~~~ ltJ~~ _:g-~~7-lj,;. {};,;jtf}!:: t:ijJf.~'t! tiflOJ -¥-~~%~~ t>fl~.:i} 

~~%~~ .:litSl t:ffA}~ilSl .,Z-3:7} nfl~ {}A}~ ;,J~7} ~r:}. ~-o-] 

polycyclic heteroaromatics, cyclic peptides, small aromatic compounds 

%Sl 7J~:: t:flA}~ilSl .,Z.3:ttl-9...s:.!::: oj;:. %~Sl t:fl).}~il 't!7}~ ~"6i .,Z. 
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~\l" ~ 'al-&- ~.x.olt:.}. !£.l!" o],;JitI,~l(bryozoans)~ ~,!,.!J%~(tunicates) 

Z!Oll.x. t:ff,q~~01 %~"6"}7-l'--1- off~ -H-A}l!- 1~7} ~~7-] ~ct. 7 el2 
01-it ~'dH ~t:J---j-c ~AJ-op~~Sl t:ffA}~~:i} %~ ~~ %All! .:;:z.~.;. 
:s):2 9.lt:}_ o]~~o] ~~~,"!f.Q_.s;_ ;~~ t:j-~ ~~~o) %Arl!- ~ 'd~~ 

ct* \l-%"6"t2 9.1.c ~~ 01~ ~<d~:~ ~-tlf~l7t ¾-!-~ ~137-H¾~nl~ 

~)oJ er~ Aj-1J~ Sl nJUct. 

oj-7-JTJ.t.Q..s;. tsff 0J~'d~¾ ~t:J-?~ ~:~JLJIS] ~.x.7} off~ 1.io]- ~ 'd~Sl ~» 
~~ ~~Oll t:ffU ~.x.7} 10-6°1"6-l-~ 1~71- ~"6-l 9.1..Q.n:l %-i:gl!- 0],;JitI~l 

Sl 1S"J-<tJ"-i-~ ~ bryostatins~ 1~~- 10·901"6-to]t:j-, ~it!0 t1..-J er ~ 'd~~ 

~.x.c ~~si A-J~~±'--1- ;tff~Al7l0ll sJ-6"toi.x. ~1ll!- lfl~t.;. l.-}El-Y!c 1 

~71- 7-}f9J.t:l. 0 1~~0 1 ~_±i!JS) tffA~~~ ~-tl-6"}7] ~-g-1-0:f .J.1-{l-U ~ 

±~17'11~ %7-l~trl'--l- ~el-"!f ~1S! rrJoJU ~~Oll '{17tJ"-g-l ~%"6-l-~ ~~l 

7'11~ :sl:29.l~ ~ ~ ~~Sl energy~clsJ ~~OilA-J t:ff'r!-8"1 ~clU ~ 0Jt:}. 

7c-1E..s;. 0 lc-1U ~Cd~Sl 1-i~ "8-5:.L-r ;1-J~=dsJ 2:f1IU lfl~t EEU ~Cd~ 

Sl ~-tlf~l7r t:~ 1J~ - nl1J~ - 0 lat~ ~-& sJnlUt:t. 

tff~ tsfl 0J1J~£-¥-1::l *~ ~ ~~.!:!l Cr4"7r "3fl 0Jol1J~Oll S]'6'}0:f 1J-tl!i:l 

CJit:H::- AHJ ~ ;.ff.s;_¾ 1Jcli!l"'S ~~!Sl 7ff itl"Oll ~-tl~~ ~~f-2 9.1..Q.oi 

tiff 0Jol~~Sl ~~~- -tl'd~ ¾.Q.AJ-& t:-I~ ¾7rA]{lc}. tsHJ:oJ1J~Sl t:} 

?7r 7J-~U 1Jcli!l"'S£.;. :sJ:2 9.1.g :>il.x. ~-,z.~t.2 ~Sl<4'%Sl 7flitl"-& ~U 

1!£~~.s;_ 0 1%5:l.7-J *'6'rc 7]-1}- -e· 0J%7r AJliSl ct~ ~.!i!..Sl o-J a:f %~ 

~ 7t:}-~~ n:ff ~-9-Bj- t:]-o]t1d 0 1l.-} ~<'>.~SI 01%% o-Ja:J¾ 2]-~0ll sJU A]li 

~ _±i!J ~.!i!..t:H-tl tiff 0J1J~£-¥-&I ~:ell! o]~~~ t:ffi!J tiff 0J-& -!-U ~~ 

~~ t:ff i!J ~.!i!..~ ~JB}0l cl~~l~ ~:\I"~ O:f cl ~eli!l"'S ~£~~ ~ -tlSl 

<J..l'¾sJ 7ff1:1J 7]-Jg-..>.J~ :l}7]~.Q..s;. %71-Al~ ~oJt:J-. 
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~:.tij'ltAl -,2-~7t ~aj,zl t.ij 0J~~~~ 4-::: 3.000~ ~~ AJJ'.ltit2 9.l..Q..4 

o]~¾ $Jt1}0] ale. E.:i.}-~ 7},zl ~..Q_.s;_ ..s!.2~ ~~~ -"JCJti] E.~<>l ~ ~ 

T~ ~.,q ~.:i.J- Q..}' 70 ~ ~~611 ~.:i.J-titui 01 !:: ~~l ~ij 0J~~~~ 3%ojJ.£ 

a] igtit!:: 1l ~ 01 t:}. 01:: t;Jl!l-Eil cl 0}, 3c'-zl-ii-. .A-j].£~AJ % t:} ~ 11 cl llAJ 

.£~ 7t-zl ~~~ 4-~Al ~611 t.fcJtit!:: 11Jal\! ~..Q...£.A7 °1 4-~]'il~ 2al 

tit~ t;ij 0J11~o] $Jt1to]alc.AJ ~~~~ -g.-¥-U ~~o] ~7]61]!:: -"JC.Jtil a] 

¼tit-ct. .:J.al4 °]:: t'-t1}0] ale. E2}7t .!i!..2~ ~~ Ill~ cijAJ~U 4-*l 
0]E..£. 1IAJ1~ t;Jt1to] ale. ~~~ ¾~~.'r..!:: ~~ t:-j ?ii~ ~.2..£. .!i!..!:: ~ 

oj ~7-11~ ~1ll=!f ~ ~t;ijo]t:t. oJ ~~ 7J~til AlAltit!:: ¾it\! ¾7l.£.!:: 

-ctcJU t.ij 0J11~.£.-¥-~ ~<>l-zl %7l~+t~oJl cij\! 1lc]~AJ.£~ t1]2U 

~olt:t(Table 4, 5, 6., Rinehart, 1988, 1992). ~. %7]~~*~ t;Jt1to] 

ale. E.:i.J-!:: .Ai].£~AJ,& Afl~ U t:}~ 11 cl ~AJ.£( t;Jl!l-Eil c] 0 t. t;J-zl-ii-. ~ Q:f 

Q:JAJ]. ~Q:ft;J~ %)<>ll t!Jtit~ %%t-flAH::- t:-j.J+ -3J-~ ¾~1ti.£~ t.t~tt-flni 

0lal\! 7J 3J~ 11~~ ¾-W-. Alflt~ ~t0 1 ~ 4-11611 .!j!-~titt:t. 

~voJ~~~ $Jt1to] ale. ~~oJ .!i!..2~ :,fl7} ~ ~ ¾.8.\! oJ ft!:: $Jt1t0Jcf 

A E.:i.}- ~~~ <>Jaj%.:i.J- t.ijoJ~~~ ~-=f,zl~ ~~ ~-,2-lfJt;JoJ 1lclll"8.£ 

.2-1- .!j!-~tit~~ ~ .:J.cl2 t;Jt1t0 1 alc.Afl~ 7H!01 ~ ~~.!i!..t:}!:: ~"8~~611 

~1¾~ ~~~ %0 Jt:t. 01~~ T~~..Q..~~ ~nl.!i!..~ 1tl7<l cij 1t ~~ ~ ~~ 

't!-,2--zlojfA-j !:: t;Jt1t01 alc.E.:i.}- ~~~ <>l aJ%.2..£. ~tit~ 01~ 71 l1]ti}!:: 7J 

J?-7t U-t:t. ~-,LcijAJ 11~.£.-¥-~ ~~~~ ~cl, ~~ltit~ -,2-~~ ~~tit 

2 ...., -§--§-lfJ~~ ~-,2-ti}!:: ~ ol ~ ~~,}~~ '1:!1ll=!f CU ~-,2-2}~ CU c-j] .2..ilt 

\t ~~~~ cijJf~CU -§--§-lfJ~o] ~~Q..}'~~ 7ijlfJ-o]E..£. oJ ~ Jtltit~ ~cl 

ll"c}.£~ ~~ol ~4-~..Q...s;_ .8.-,2-~ni U ~-,2-.:i.}-~oj]A-j ~cl1c!J!!]Oil tt}c} % 

~u 1lc]llAJ.£~ ~al*t~l ~~t>H::- ~ 0 1 '1:!1ll~ 0]r:t . 

.:J.itlt:il %%\! 1lclll"ci.£!:: ...., ¾-W-7} 1.i.!j!-4 r:}0J-Y~ 7ff7H~ ~-,2--zJ.0] 
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Table 3-4. Antimicrobial and antivi::-al activities and cytooxicity in 

Phyla assay during the al[iia Helix Carribean Expedition. 

% spccic.s acti vea (number of species examincd)b 

Overall 
anti-

Phylum microbial E.c. B.s. S.c. P.a. HSV-lC CV-ld 

Porifera (187) 14 41 19 11 (138) 14 (180) 62 (186) 

Cnidaria (70) 4 26 7 2 (66) 17 (69) 56 (70) 

F.ctoproca (1) 100 100 0 0 0 (1) 0 (I) 

Mollusca (20) 5 1·· ., 0 0 (17) 0 (21) 33 (21) 

Annelida (3) 33 0 0 0 0 (3) 0 (3) 

Arthropoda (6) 0 I) 0 0 0 (6) 0 (6) 

Echinodermata (36) 0 3 50 26 (27) 16 (36) 72 (36) 

Chordata (27) 15 37 15 14 (22) 23 (26) 70 (27) 

Cyanophyta (5) 20 6) 20 0 (4) 100 (5) .80 (5) 

Chlorophyta (42) 7 55 10 5 (41) 7 (42) 36 (42) 

Phaeophyta (19) 0 37 0 0(18) 25 (19) 50 (19) 

Rhodophyta (43) 10 35 7 0 17 (42) 43 (42) 

Tracheophyta (3) 0 0 0 0 33 (3) 0 (3) 

8 E.c. • Escherichia coli, B.s. • Bacillus subli/us, S.,:. • Saccharomyus cerevisia,,, P.a.• 
Penicil/ium atrovenetum. 

b Number of species examined same as overall antimicrobial cxccpl as noted. 
c lnhibilin& llerpes simp/e:x virus, type I, at s 200 µg/disk. 
d CylOIOxic IO monkey kidney cell at s 200 µg/disk. 

(From Rinehart, 1988). 
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-,l 
l) 
0--(0 

AV AT AB AF ID IS w 
I 

?' 

Dcpth,m Tstd Act % Tstd Act % Tstd Act % Tsui Act % Tstd Act % Tstd Act % ti:, ..... 
0 

Galapagos Q) 
n 

>600 147 22 15 150 13 9 150 10 7 150 4 3 150 13 9 150 4 3 <+ .... 
600-450 74 8 11 78 13 17 78 10 13 78 3 4 78 22 28 78 4 5 < 
450.300 190 24 13 193 24 12 193 16 8 193 5 3 193 22 11 193 1 1 

..... 
<+ 

300-150 56 7 13 62 13 21 62 4 6 62 5 8 62 8 13 62 0 0 '< 
<150 22 5 23 30 9 30 30 1 3 30 4 13 30 6 20 30 0 0 'O 

SCUBA 287 41 14 328 75 23 328 23 7 328 20 6 328 60 18 328 4 1 
., 
0 

Snoke! 112 14 11 123 21 17 123 6 5 123 11 9 123 7 6 123 0 0 ..... ..... 
Total 888 119 13 964 168 17 964 60 6 964 52 5 964 138 14 964 13 1 -(0 

I Cocos 0 ..... 
co >600 49 6 12 49 7 14 49 8 16 49 4 8 49 6 12 49 1 2 ffl (,J 600-450 15 1 7 28 2 7 28 4 14 28 0 0 28 4 14 28 0 0 I ., 

450.300 20 1 5 35 2 6 35 4 11 35 4 11 35 10 29 35 1 3 ..... 
300-150 14 2 14 15 2 13 15 2 13 15 0 0 15 0 0 15 0 0 ffi 
<150 13 0 0 16 1 7 16 0 0 16 1 7 16 1 6 16 0 0 c-
SCUBA 38 11 29 50 18 36 50 9 18 50 8 16 50 10 20 50 0 0 (0 

Snoke! 11 1 9 12 2 17 12 2 17 12 0 0 12 1 8 12 0 0 
::, 
<+ 

Total 160 22 14 205 34 17 205 29 14 205 17 8 205 32 16 205 2 1 '::J" .... 
n 

Perlas 0 

<150 37 9 24 19 14 74 37 9 24 37 1 3 37 10 27 37 1 3 
., 

SCUBN 88 18 20 74 24 32 84 18 21 84 8 10 88 21 24 88 0 0 § 
Snoke! .... 

{/l 

Total 125 27 22 93 38 41 121 27 22 121 9 7 125 31 25 125 1 1 a 
.oo 

Tool 1,173 168 14 1,262 240 19 1,290 116 9 1,290 78 6 1,294 201 16 1,294 16 

AV= antiviral, AT= antitumor, AB = antibacterial, AF= antifungal, ID= immunodc,pressant, IS = immunostimulatory. 

(from Rinehart, 1988). 



Table 3-6. Cbmparison of bioactivities observed from major expeditions. 

No. (%) active, preliminary results 

Dcpth,m 
No. of 
samples Cytotoxic Antiviral Antibacterial 

SeaPhann Spanish Expedition, March 1986 

3-30 174/491 (35) 26/266 (10) 

University of Illinois, Maine Collection, July 1985 

0-3 58 

3-30 96 

16 (28) 

25 (26) 

University of Canterbury, New Zealand Collections, 1982-19853 

3-30 1533 
30-130 

>130 
216 

54 

• Numbers and percentage approQmale. 

259 (28) 146(16) 
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14/454 (3) 

0/28 (0) 

4/46 (9) 

Antifungal 

12/454 (3) 

2/28 (7) 

4/48 (9) 



O:je-j -'i}elll-"8.5:.~ ~~'6-j-t: ~~ ~~op.,t 't!-,1-Hl~ -£-%~ ~7j-i5'"'6"j-of Jf 

~ol 1-2 ¾-W-~ -'i}elll-"8.5:.'il ~~-c"t7-l1..-j-, ~~ -'i}clll-"8.5:.~ ~ii=:al-2-.£. 

't! -,1-is} t: ~ -a_ {'f-o ~~ 't! -,1-~ Oil ~ .sJ iiH:· ~ 0 l t:fl-¥-{'f-0 1 t:j-. 0 l ::2-\-~ Oll A-l U 

~ 't!-,L~~ol -£-%-c-J-7171- t).2 ~~~:Jl~ A]~~ ..,z.oJ:4- ¾Al7)- -S,o]~ 

-'i}e]ll-"8.5:.~ ,tl~iil-t: ~~ cJ't!-o-J-i::J-. 7cJ-o-J-of -aJ-tr, -aJ{l-tr, -aJcy 

(P388, KB%). J.11.¥.~"8%~ ~cl~AJ.5:_1)Jl H]is}O:j cell line~ %A]7)- o-\~ 

2 ¾%7JH]7j- 1?J-oJ E.t: 3JHJ-ol e-]A.£.-e AJt:fl:a].2..£. E.{½Jll ~~~o-\ ~ 

~ olt:J-. 

t;ffoJ~'t!~o\J t-fl~ 3JHj-oJe-]c. ~:i.\-7)- .:-:1-f- ~~~Al ~t: t:]-~ o]%t: ~ 

~fl7Jj-AJ 3JHJ-ole-JAAJJ~ 7fl~~ ~u ~~~ol ~'t!~.!i!.t:l-t: ~Aa{½~o\l ~l-¾ 

~~71 n:fl{E-o]t:}. Ara-Aii Hl*U modified nucleosides7)- ? 1-U 3JHJ-o] 

cl.6. .E.:4--i- 7}Al2 9.I.%~ "'f"Al~ AHJolcl, oHi- nucleosides1..-J- basesit 

~ ~AJo] HJ.;!.~ -S-o]t;}EJr. 3JHJ-ol cl.::~"8 {!~ Q{¾~ 7fl~ ~ ~ 't!~.!i!.t:} 

t: ~AJ~~Oll t:flisj-0:j t:f~ ~~'6-J 0 J"T"•>i74 ~.2.o:f (AZf, cyclovir%) 0 10ll 

a:}aj- ~'t!{½Oll t:fl~ 3JHJ-o]cl.6. .E.2.\-e ;~J-"'r' ~~~Al ~9,l:t:J-. 

'!flOJ~'t!{½-¾ 3JHj-o]clA"8 {½~o] .!;!.2~ 0!171- :aj~ .!£ U7}A] o]%t: '!fl 

oJ~'t!{½ 't!-,L~ol .2..'U!7l :tl .z1Al"6"}of ~~ 't!-,1-~J-aJol -'i}el~AJ.£.~ -¥-~is} 

9171 n:fl{E-0 lt:J-. tifl 0J~'t!{½ 't!-,1-7} 601;:!t:fl ~Oil {:-24~.2..£. AJ~~ 0 1.:f 

~~~ 't!* -c-J-9itct .:1~~ ~ 7-l~7j- ·&71:§:l-~~ ~iaoJlA-l't! ~ 't!{½o\l ~ 

~"6"}9it:J-. ~ 0 Hi~ ~'t!~~ -,1-~:aj -~oJAa::z\- 0 10ll 4-1tl-c-J-t: ¾71:§:l-~~ 

~l ~,._J-~ '!fl~Oll't! ~1l-& ~¾-c-l-9i&~~ ~cl~,._Js.~ H]*U ~'t!{½~ % 

%7l-J8-AJoJlt: off~ %U-o-J-9it:J-. .:1cl'6"J-•>=l 801;:!t:fl J:.7/j-AJ -,1-~71- ~~~ '!fl 

OJ~'t!~ ~i'.lll-"8.£~ ~~% <2l'~~~ 1aoJlA-J 't!-,1-7} Al.£.~~tct ~~ 

~ 5%D] 't!Oll ~::z\--c-J-t:J-. 7 e-]EJr. -,1-~~t .!i!.2~ tiff oJ~ 't!~o] .2.. ~ 7] :tlo] 

Al\! .:fOll ~fl--r,-¾~o-\ ~4-U -'i}cl:;J-"B~c:.~ 7)-{1 ~ 0 1 :i;.J~Jll ~J.zi~o-\ ~» 
~1:g ~t: 7J~7)- ~"O"l 9.lt:)-. {:- ~~ 3. 8. 2. 3. 3JH)-ol cj.6. ~::z\-~ 7)-{1 

'!fl 0J~'t!~Ol]A-j AJ,1,~]-c-l <tl"El-~ tifl1a~ ~~Hj-o]e-J.6."8 ~'t!~ avarols~ 78~ 
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!:: nff4 ~ ~61~ oj}o}c}. 

~loJP-• ~.:a-u °'1cl o]%£ <tl-B-1-°'1 ~qoJ~~~,s;..Jj!-E:1 3JB}o]clA~ ~~~ 

7ff~~ ~£ :ff!~-8-}Al *U ~ 01 ~1to]c}. 7cll-} ~~ AII:S~ j;j-~38-.Q. 

£ ;.ff,s;..-&, 3JB}0l clc.~J~ 7fl~oj] ~H:l 0l .:a-¾\foJl tt}c} ~ ~~oJl cflU ~J 

B}0lclc. ~~ !EU 1ti1t!'6"] ~~!i:l2 9J..Q_.:e__s;_ 3JB}0lclA~ ~fl 0J~~~~ 

4- !EU 'il-:l4-B-l ~<>-l\!" ~uJo]c}. 

~;(fl'7}Al .!Lil~ 70°'1 3JB}01 clc.~ •~ff 0J~ ~~~ ~~oj] tt}~ ~~~ 1!-Itf 

.s!.Tt! -tsflra. 7J;;g- ~ ~-YJHO!l ~¾~~ ~ 4- 9J:c}. t:.}~ ~fl 0J%~0ll.-} 

a]~~,s;..Jj!-E:1 !:: nff~ c:~.111 ~~5:l.;i ~ij 0J~~,s;..Jj!-E:1 !:: ~~~ oj]7} ~t:}. 

7 ell.-} ol~ ~ f>ijOJ~~o] 3JB}ol cl:~AJ ~~-& ~'6i ~AJ-8-}A] U!:: ~-& 

~al~l-Al !:: U!::c}. r:}4-~ ~»~-ff-1~ ~*~ol 3JB}ol clc. ~~~ L}E} 

l-Jla:j ~13-j c:odiU111, Hyp,ea, Ulva% 4- ¾~ "4r.Q.,s;..-¥,E:1 ~cl~ 

polysaccharides,2..J- fatty acid amides7} 3JB}o]clA ~~~ :s!-2 9J.go1 1¾.\" 

'6i~t:}. 7clL} ol-i- ~~~ .:I. -,1-,~7} l_j.} cflA}~~~ nfl~ %A-ol°'1 ~ 

~~£ <V.~~ 4- ~.Q.E.,s;.. ~ f~~ 1MAl !:: *l)"}~t:l 

~fl 0J~~£-¥-E:l ~JBl-01 clc.~ ~ ~~·01 ~Zl!i:lAl u~ ~ ~ ~»oJ~~o] f 

,s;.. ~-=r-!i:l 9:J.1ii -'-171.2.l- -¥-=H-'6"1-Al u~~ ~.Q..s:. ~~~ct. "9" ~fl 0J~ ~~ ~fl 

OJ~~~ ~-,1-~ ~7]0]9:J.1(:} 60\1t:ij~-fc:l 70\1t:ffoj] 7.il~ {/¾~.Q..s:_ ~-,1-

7} !i:l 9:J.2 80\:!t:fl o] .:foj] !:: =fi1Jo] ;~~} o.i<>-J 7-J ~~~ ol E.~.11] ~~ ~ t:} . 

.:i.~c•] 701;:!cfl,;,}7-l!:: -tsfl 0J~~~E-] 1clll~£ ~-o-1 3JB}0lclA .E~oJl cfl 

~ft-'-• !: =fi1}oJ nff~ ~9:}_.Q.E..s:. o] A]7JojJ -,1-~7} ~Jf~ ~»oJ~~~ ~~ 

~~ ~JB}o]clA .E~E-] ~~o] oPf-<>-jA]7-] U9J:1?1 ~o]t:}. 7clE..s:. ~4-

U 3JB}olclc. ~~ol A};;g-5:l9:J.-& 7Po'-~o] off~ 3.:c}. 

~~IE-1 ~J1:1}0J clc.~ ~»oJ~ ~~¾ ~ 1tl4-7l- ~»ra%~.s:.-¥-E:1 ~cl!i:l 9:J.r:}. 
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o] ~ tsfl 1?1.9-1 ~ '(! ~ 0 1 .:J.. 4-ofl 91 °"1 A• ~ 1sfl 0J ~ '(!~.9-] 35'6°] "ct,& ;l;}Al ~l-

2 9.l..Q..E.£ ~£ i1fc~ ~o] o]-1.-]t:H "J :i.} ~, 1993). -2..i!"\r ~ tsfl 0J~ 

~¾ tsfll?:!ofl r.flll- ~-,l-7} 7}~ lt}lJ~l-2 °1 ell! 7J 3J,<: a] c-Jlof].5:. ;t]4j-~ ~ 

o]E.£ tsfll?:!..Q..£-lj!-°B} 4"-~~ &Jl:l]-o] cl6-'E ~~.9-] 4- !f.tl- 7-l]4j-~..Q..£ ¾7} 

-y ~o]t:]-. tsfll?:!.9-J &Jl:l]-o] cJ6AJ ~~~'~ r.fl1r}~] t:]-OJtl- ~UAJ~ 7]~-& 

~.:il 9.lt:]-. ~ polyketides, amino adds, terpenoids, bases, mixed 

biogenetic products% ~~~..Q..£ ~~1( .£.~ ~UAJ~ 7]~~ 7}~ ~~ 

~ PJct<5"t.:il 9.lt-J-. 

Homospermidine:i.} 37Q.9.] carboxyl ic acid amides7]- ~ U{1 acarnidines7]­

tsfl1?1 Acarnus erithacus£-¥-°Bl ~c]£19it:r. Guanidine7]~ 7}~ o] ~ ,': t:]­

oJtl- &Jc]~% 1i.:i.}.2} &Jl:l]-o] cl6 1i.~ 1-}E]-'Jt:l-. o] ~ ,': ~t ~~~ Ctl 

7J£of] .9.J-o-]-0:} ~U"so] ~E£!9it:l-. 

Guanidine7]~ 7}~ ~~ t:• ~~ll- t:H~2c] ~tl-%Ctl ptilomycalin A7]-

7}c].!:!.1sQof] A• ~<5"1-e Ptilomycale Spiculifera.2.1- ¾tsflof] A• ~-o-]-~ 

Hemimycale sp. £-¥-°Bl 'Y~l ~cl£! 9:lt:]-. Guanidiun sal t.9-1 ~Efl£ ~cl{1 

ol %~.': ~~c.-J]o]E]- ~~of] .9.]<5"]-0:} -,1-~~7]- ~~£19:l..Q..a:j &J¾oJ, &Jl:l]-o] 

ci6 1l1 3J~'tr% t:]- 0Jll- ~cllt,._J 1i.~~ ~2 91%0 1 1¾f-O'j~c.]-. ~t tsQ 

1?1 Crambe crambe£-¥-°Bl 47fl.9.] %Al-tl- ~-~~Ctl crambescidins7]- ~c]£19i 

t:]-. o]ii.': ptilomycalin A.9-] spermidineo] hydroxy spermidine..Q..£ ;l;]t! 

{1 -,l-3:.~ ~~~ ~29.lt:]-. o]iii-¾ crambescidins 816, 830 1M 800,': 

1.25µg/well.9.] ~.5:.of]A• Herpessimplex·,irus, typel (HSV-1).9.] AJ~~ ~ 

~ -o-] ~~]ll-t:l-. 

New Zealandof]A7 ~fl{1{1 Mycale4j-:i.} ~~-of]A• ~fl~{1 TheoneJJa4j-..Q..£-¥-c:-1 

z.tz.t mycalamides A.2} B 1l1 onnamide A71· ~c]5:j9ic.]-. ~o]tl- acylaminal 

7]~ 7}~ o] %1l~,': r.Q1r}-o-] 7J~ll- &Jt:i]-o]cJ6.2.j- &J~ 1i.:i.}~ ~29.lt:]-. 

~t o]~ ,': %7] ~~~ }lJ~ of] .9.]-o-]-0:} ~ UAJ 5:J 9:l ~ c.-j] o] :i.}~ of]A• -,l-3:. 

~£A]of] ~~-O-j-;t] ?J~~ ~~]~~~ »fl ~o] ~~£19:lt:}. 
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Bromotyrosinel'fl 7-l c.ff-i-~ ~ fi stul ari n 3.2.}- 11-ketofi stularin 37t 

Aplysina archeri£-.!jl-tj ii':-cl~ 9;}.ct. o] if~ feline leukemia virusoJl c.ff 

~to:T zfz.t EDso 22µM4 42Ji,f~ ~.£.ojJJ.i ~-"8~4~ L.}E}t-fl9;lc}. 0 J~~ 

~-cJ~ 3Jl:lt0 1 cl6 ~4oJl£ ~-7-~t.:J.. -Ail~~-"8 °1 ~ g 0 1 ~-O'j~ AIDS% l:lt 

olcl6-"8 ~t!:oJl c.ff~ oJ%7P&=--"ao] ~%~ ;.J;.}~}9ic}. o]~~ isJl:lto]cl 

65:..!:::: c.ff£~~ llJAIDSJ.jQ..j'~ 3'-azido-3'- deoxythymidine(AZT)ol] BJ'!5"}ta_ 

AJ-cJl5'] 1;,l-.£.4 H~ -i-~~ 2', 3' -dideoxy cytidine(ddCyd).2-}-!:::: %J.t~ 

-1J£o]c}. Bromotyrosine;,:f] -i-~ ~ isffra_¾ Verongida~~ c.ff£~ ~ ~~o] 

of ~~l fistularin 3.2.}- ~ ~ 3if:"A~~ bromotyrosineo] ~~~ ~~ ~ 7 

¾-W-.2.J- "'r7t c.fftJ~] c}0J~tct. .:J.i:fP£ fistularin 3~ isJB}o] cJ A ~4 

!:::: Verongida£,¥-tj o!l~oJl 4"-~~tl~ %;.}~ ~~oJl c.fft;flJ.l£ tsJB} 0 Jcl,,._ 

_u.~ ~~~ ~.Q.-"ao] ~g~ ;.J-'-}~c}. 

A]¾tiffoJ] ;.;~~}!:::: tiffra_ Topsentia genitrix£-.!jl-tj 37ff~ bisindolel'fl 

alkaloids~ Tosentin-A, -B14 -B27~ ii':-c]!i:j 9:lcl-(Bartik et al., 1987). o] 

ii~ .£.Jr- 3J~. 3Jti}oJ cl6 ~2~it 4E}1--ff9:lc}-. 3:lt topsentinsoJ 

decarbonylation~o-1 ~"a~ ~~ ~~ !:::: nortopsentins7} ?'}c].!:!.tiff~ 

t>ffra_ Sp:mgosorites.2-}- Halichondria'§!..-.!jl-tj ii':-c]~ 9;}.c}. o]~~ l:l]~ 3Jl:l} 

0 ]clA ~4~ ~~1-}- 7Jr:;f~ isJ~1~4£ ~'!5"}0:j ~~~-&)~ :fl~-o-}9ic}. 

Derci tin~ 1}-t>ffoJl ;.;~-o-}!:::: Dercitus4,-~£-.!jl-tj ii':-cl~ 7J~ .!i!.c}~ ~~ 

~ L.}E-}1.-ff ~ polycyclic heteroaromatics;,:f]~ ~~o]c}. Acridinel'fl 

alkaloid~ o] ~~ ~ in vitro testoj}J.i 7J~~ 3J¾oJ, tsJl:l}ojcj.A 1lJ ra_ 

~ ~JEil( iuununomodulatory)~4~ L.}Et1--ff 9:lc}. ~oj]J.i ~it~ fistularins 

.2-}- ot~7}A]£ dercitin.!E~ U-~ analogs7t O:jcj tiffra_.£..£.-.!j!-B] ii':-cl~9i.£. 

E.£ 0 l~oJl c.ff~ ~ll'fl~ ~ isJl:lt0 J ci~ ~'11 ~ -Aff£¾ tiJtf}oJ cj6;Ej}~ ~ 

~~ ~~ 7}~AJoj 3.C}. 

Terpenoids ~ mevalonateoj]J.i 7]-'H ~ ~~~~ isff 0J~ ~~¾ ~~l:/.l.5:.7t 

7}~ i'f~of tsffra.~ c.ffJ.t~~¾oJJAi.5:. 7}~ l:l.ltt!-o-l ~Z:!~t:}. tsffra.~ 
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di terpenoids2I cl°ctU ~Z:f¾oJlAi spongian~Z:f ~ 7}~ ~~}2 .!El! '!ff~ 

0 1.2-121 %·~-i-oJJA,j ~"6i ~~xlAl ~_Q_]=._£ ~a~21 t:fl,E~ ~ 't!-i-£ ~al 

,&-c.}. spongian~Z:f-& 7}~ .kl]7fl21 %:i:.~J spongiadiol, epispongiadiol 

1M i sospongiadiol o] ~}a]l:!.tiff 21 {J tiff "c! ( )200m)'!ff ~.Q..£-¥-~ ~a] xl 9;J. c.}. 

0 1~21 -i1-~!::: ~af ~ spongians.2-1-21 ~~?t:~ 0]~ ti].n!.oj] 21~}0:] 7J~xl9:J..e.. 

o:J .5'..f "!Jti}01 clc.2-1- "!J¾0J ~:z}i} L.}1:}1.-U9:J.c.}. 

Spongian.1-f- ~"6i c.}!: ring-reduced azulene~-7-4~ 7}~ diterpenoids 

reiswigins A.2-1- B7} Venezuela21 {JtifloJl-'-'l ~»~!fl tiff~ Epipolas reiswigi 

£-¥-tj ~aJxl 9;}.c.}. 0 1~21 -i1-~!::: 2D-N\.1R~ "i"-£ 0 1-S-t! ~~Atli tiU~otl 

21~}°'1 7J~xl9:J.c.}. Reiswigins A.2-1- B!::: 2µg/mloJlA1 HSV-1.1.f- vesicular 

stoma ti tis virus(VSV)21 "g ~~ ~~~] ~AJl~}~.Q..o:j ~ ~ ~.5:.oj]A,j host 

~ · CV-1 monkey kidney celloJl t:ffl! ~AJol ~!::: ~~ .!i!.2xl9:J.c.}. 

(-)-Reiswigin A!: ~-2- %71U"<:!~ ~Ji::).Q..£ ~UAJ xl9:J..Q..o:j ol .1-f-~O!l-'-i 

-i1-~7J~ t;JAloJl ~°c!J~-6'}~1t! side-chain21 ~t:ff 1Jol ~t:Uaff~o] 7J~xl9:J. 

c.}. 

tifl~21 "!Jti}o]cjc"g ~'t!ff ~-2-otl 7}~ ~-& t!2 91!::: ~~ avarol­

avarone.7'11~21 mixed biosynthetic productsolc.}. o] ~ ~ mevalonateoJlA1 

71~-U sesqui terpene part.2-1- shiki111ic acidoJlA1 7l~t! quinone 

(hydroquinone)o] 7JUU -i-~~o]c.}. <>] 7'11~21 -i-~~~ tiff 0J~~-i- ~ 

-i1-21 ~71 't.! 70\:!t:ff ~-¥-E-f ~n~.1-1- 1!~-fr-21 -!ff~-¥-E-f 7'114r~.Q..£ ~alxl 

o-J~.e..q ..2..'i!!71Zr e =H{J-& ~-"-1 *'6'}C.}7} ~-2-ofl 0]~01 7J~l! &-J~. 

&-Jti}o]cj"'- ~.:if-¾ ~2 91~ol ~"6i~ olfi"21 "l!Jcl~"B ~%7]~0!1 t:ffU 

21· ~~~ 't!.;1-7} ~¾xl2 91c}. olfi"-i~ .;1-~7} l:l].n!.~ Z!:1c!-~}oj %7]U 

"8 ~ ~Ji::) otl 21 l! t:ff eJ"l!J-tl0 l %0 l ~} E..3i. &-Jti}o l cl cAJl £21 7ff ~ 7}"%'-"8 ° l 
½cc.}. o] 7'11~0!1 4r~}!::: t:ff£~ -i-~'t.! :tvarol.1-f- avaroneol Dysidea avara 

£-¥-E-f ~elxl9:J.!:::i::•l in vitro test7J.1.f- HIVO!l t:QU 7J~t! ~AJl~.1.f-7} 91 

%0] ~"6i~c.}. -18-~U -!Q~.Q..£-¥-cl avarol21 hydroquirore ringoJ ,tl:2'.} 
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-'fl diactylavaro12j- 6'-hydroxy-5'- ac:etylavaroio] ~e]5:l~c:t. Avarone 

.!i!. t:l ~ el lt-"8 ~:it 7} t:-l !i ~ ¾ £~1 ~ 7fl l:IJ-o-} 71 ~ t;}o:J o:J cl 7ff ~ 

avarone-amino-R-£~)7} V->-J5:l~..Q.1-} <>lit~ .£...!j=- avarone.!i!.t:} ~cll!-AJ.£ 

7} t!~-g-J '5,!%oJ 1¾1""6-:f~c:}. 

Avarol:i} ;z.a:,~~ ~~~ ~>Bol 9.1.t: aromatic ether~ aureolo) 

Smenospongia aur~.lj!-c:j ~e]5:l~c:}. ol ~~~ -,Z.a:.t: .!=!.~~~ %.5:.~l 

~ X-tl ~~-,Z.~ ~~<>ll ~"ll}o:j ~~~ ~t:}. Aureol ~ P-388 tumor cell:i} 

influnza type-A virus strain PR-8<>11 t:flt;}o:j ztzt ICoo 9µg/ml~ 11. 6µM~ 

~ el lt-"8 ~:i}~ 1-} E} 4] ~..Q. ail ~ t:<>11 tiff rt! Strongy loµiora har tman ii£ .lj!­

c:l ~el~ {!-A}~~ strongylin A !El! til~~ ~ellt->-J ~~ .!i!.o:jf~ 

t:}. Aureol:i} strongylin AtJl {!-.5:.~~~ ~t: -,Z.~~ ~ellr-"8.5:. ~ ol% 

l:IJ11<>1l =t!-~ i¾~~-&l~ ~~t;}~t:}. 

~t: Bahama<>!lA-f ~fl~~ Petrosia weinbergi£.lj!-c:J "8°Jtl}ol ~.:6. ~~ 

monitor£ 0 1%~ ~l~~ ~el2'-~-& 7i~A7 sterol~ side chainol ~~~ 

37fl~ orthoesterol disulfates A-C7} ~e]5:l~t:}. oli½~ feline 

leukemia virus(FeLV)<>ll t:flt;}o:j ECoo 1.0-l.3µg/ml~ "8"Jtl}o]cl.:6. ~:i}~ 1-} 

E}L-Jl~c:}. .!Et!" Af~~ .2...!j=- in vitro test~2} 20µg/well~ ~x.<>!lA-f 

influenza virus PR-8~ -"8~-& ~~t;] ~:-1-)]t;}~..Q.til murine coronavirus 

A59<>1l t:ff-o-}o:j t: %~~ ~£<>J]A7 50-70%~ ~A-Jl~2}~ 1-}E}4]~t:}. 

~~-'fl nucleosides7} ~"'r~ 3J-tl}o)i:~A ~21-fi" ~2 9.1.~~ ~ 'il"al~ A} 

~olt:}. on~~ .,Z.2f:7} tll.ii!.~ {!1t!lr}o:j '1°-"8<>11 ~~ t:ij~~,tlo] -S,o]t;}.:;i 

%.5:.~1£~ .,Z.a:.'tl.t! .!E.~ nijJr- -S,o] ~}c}. .:Lelir}o:j t!;tfl "8"Jl:l}o] cl.:6.:-1-Jl~ 

7H~~~~ ?£ unusual nucleosides<>!l ~¾!rl2 9.1...Q.tii ~t: AJDS;k.l.li:-1-J] 

£ .:g.~~ AZTt: 7 t-ffJf.~~ otlo]t:}. 

o] cl~ nucleosides7} 3H 0J~~ ~t;] tiflJt!..Q.£.lj!-c:j 7'1]4;-~..Q.£ ~cl!rl2 9.1. 

..Q.o:l -e-Jl:1}0 1~.:6.~l~ 7H~Oil 3../JJ 7)•'1t;}.:;i 9.1.c:}. ~~)7) 50\:!t:H<>Jl ?'}el.!=!. 

tiff~ of cl tiff ~..Q.£ .lj!-E:f ~ 0 ] t! nucl eos ides~ spongouri dine( Ara-U) 2} 
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spongothymidine(Ara-T)ol ~cl~ ~~o:J c>l~~ 3Jl:i}ol clc. ~2}-.2.} 1:il~AJ 

~ modified nucleosides§..lj!-tj~ 3Jl:i}ol;~c.AJ1 7ff1'1Jofl t:QU ,e- -t!-1!--& 'ti 

~~c.t. .::Lcl"O"}oj spongouridineoly- sp:mgothymidine:i} .,Z.~~~.£. -tr~ 

01 ~!:: O:Jcl7rAl nucleosides7t ~~~~~o:1 01 .x~~ ara-A(adenine 

aeabinose, Vidarabine):i} ara-C(cytosine arabinose, Cytarabine)~ ~1} 

~.£.A• ,e- ~1l-& ~71J ~ ~c.}. Ara-Ac 3Jti}01 cl A~l.£. Ar-8-*<tl-& ~9.l 

~o:1 ara-Cc -Stlf.U 3Jti}0lclc. ~2}-c ~tst9i~4 ~~U 3J~~2}-§.. <tl 

is}O:j 3J~;c.JJ§.. ·o>-<li-& ~9.lc.t. t:Ff-71 ,~-coll!:: ara-C~ sugar7} 1rt~~ 

~l3Ai]t:ff ~~<li acyclovir7r ~~~~~o:J 3Jl:i}o]clAAJ]§.. o]-S-~2 ~C.r, 

Spongouridine (spongothymidine)otJA• ara-A 1ll ara-C~ 71~ acyclovir~ 

~~ofl 01E-!:: 'tlic!~ 'd-,t:i.}-1 ~ ~'dl~'d-,t7t ~~~~ 1ff~2t ~-~~ 

'd-=t-otl n];t.] !:: ¾JL~-& °cJ~tsl £cll.-Jl~·::t. ~. -3ff 0J1}~oflA• ;\Jg ~cl 

~~1ti ~'fl~ 2 At~lc ~~~~ AH~0l 7}~~ 'll% ¾~U 1}cl~~ 

~2}--e ~~2 t:fl~~§.. ~cltstc~ E:.U *7~tst9i~4 o]~~ ~o]-,t~ 

.2.} 1}cl~~£. ~AJ 1ll <tl-1~ ~ -,t~-~§a]~AJ£, -,t~-~~{l-~ '1]-~~ 

7-iloJl t:QU 'fl.,Z.~ %~Al~2 °1 ~AJl{iir "3fl~tstaJ !:: .x~Oll ~-o-toJ oj cl 

7rAl irt~~ %£~]7t ~~~~~n:1 2 :~2}- AZT\-}- acyclovir%~ ~1=-U 

~~¾~ 7fl~-& 7r~~c.t. 01.2.}~01 "3fl(:J'~'fl~~ ~'fl~ 2 At~l~ ~~ 

¾~ 0]%7r~~2}- c.• *°"1 ~~ ~¾~ ;,fl~~ ~lU lead compound.£.~ 7] 

oj£7r ufl~ ½t~E.§.. 3Jlir0]clc.~l4 7]q~ ~~~¾~ 7fl~-& ~]-o-toJ -3fl 

0J~'fl~ofl t:flU 'fl.,Z.-e t:l~- c.• ~~~ ~~°"1°t ~ ~o]c.t. 

Soft corals, gorgonians, hard corals .lg- 7J-~%~(coelenterates) ~ "3fl 0J 

~'fl~Oll ~°"1A• "3fl~%~ofl tti"B"7rc ¾~a.~-& ~2 ~r:t(Ireland et al .. 

1988) .. ..:J..cl4 1:i]~ ~ afl 0J ~ <a.~~ 25%oJ'1]-o] 7J~%~§.. -¥-"Bl ~cl~ 

~~1..-t ~;(ff7JrAl ~'oi~ 3Jl¾r0l cl AAJ ~;~ ~ ufl~ E.~c.t. 01%§..c 0:J cl 

7}A]7} ~~~q ~'a_~~ -=jL~.2.}.£ ~J.i]7r ,e- ~~.£_ ~~~C.r. ~ 7J~ 

%~~ ~<a.~~. tiff~o]q ~,!,!j%~2}-c ~at 1}~AJ~ 7]~01 c.t0J-o-tAl 
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terpenoids~ c.fl Y ![_~ l:11"9"-'S(nonpolar) ~~ ¾~.£ "9"-'S(moderately 

polar)*~ol.!:!.£ '!J l:l}oJclA E2}~ ~~-0-}7J7} -s-oJ-o-}Al ~t:}. 

7J~%-i-~ -8Jt1}0] cl6--S .g.~.£.5:. ~ 'l!-ai ~ ~ ~ briarane7-fl~ 

di terpenoidsoJt:L 6-10-5 3¾ 2i!l .:;t~~ 7}~ briarane~ 7J~%~oJ]..1.7 

~ ~~xi!:::: ~~U 1B-± ~2:f 0Jct. 01 7-fl'€ioJl 4;--g-}!:::: ~&.E-1 ~~ ~ 
briarein A7} :Y}cJ.!!-!fl~ gorgonian Briareum asbestin~-¥-Sl ~cl~ 

Jr-l O:j cl soft corals2} gorgonians.£-¥-Sl %~~2:f ~ ~~¥0] 7-f]4r~.Q...5?.. 

~clxlo-J Al-a-~ 7J~%~E.1 ~~~oJJ..1.-l c.fft!-g-J ¾,kl! ~l~l~ ~l-Al"l5"}2 91 

r:}. oj ~24~ 7}~ ~~~~ 8J1i~oJclA. ±~. -8Jo]~~. 1.;]~~"'S. -¥­

~~.g.),)JAJ1% t:}OJt! ~cltl""'S.5:.~ L}t::}1-fl!::::ci] o]~~ o] 7-Jl'€loJ] 4;--8"}!:::: .g. 

~¥E.1 .:g-¾.a}~ ~~~ 1c!-± ~-2:j•>J 1.r~xl°1 ~AJ~ cfft!-"8-j U°~ ~%7} 

oJl , ~~ol 91!:::: ~~..£ ~~t:~. Briarein A7} ~cJxl9;!.1?:! %~U B. 

asbestinUlll.2-..£.ljLsj -R,..1.}t! ~~ ~ brianthein V7} ~clxl 9;!.~nj -8JB}ol cl 

c.~ 1.-0~~"'S ~2}7} 9J.%o} ~-51~r:}. 1;ff3M 0J<>!l ..1.-j~~}!:::: gorgonia 

Solenopodium sp. £1f-'5J solenol idEis 7} *xi 9;1,~nj .:1 .:;t~!:::: ~~A}.li 

~ -!fl~2} :tl-~~ ~:tl-ofl ~~}O:j 7J~x19it:}. 01¥¾ solenolides A, D 1}l 

E!:::: ± ~2-1- '!Jl:l}oj clc. .E2}7} 91~rOl m~ ~t:}. .!Et! 'fJ-Al L}-!floj) ..l.7 ~ ~} 

!:::: Junceella fragil i~ Plexaureides peaelonga..£.ljLsj -R,..1.}t! briareins 

oj ~clxl 9;!.t:}. oJ¥¾ junceellol ide B~ praeolide!:::: Zj-Zj- 272} 52µg/ml 

oJj..1.1 3Jli}o] clc. ,E2f~ L}E}1-ff 9;l_t:]·. 

soft corals, gorgoniars% 

alcyonariansoJl ~¾xlo-l 912 har-d corals, hydrozoan, sea anemones % 

r:} ~ ~ rr ii= .Q...5?.. -¥-E:J ~ o-l :z! ~ ,g_.. nff ~ E.. .g. c}. ~ ~-2--!ff Oil ..1.-J ~» ~ ~ 
stony coral Tubastrea aurea..£-¥-E:I ~cl~ amino acidoJ]..1.-j 7] ~ t! 

aromatic guanidine ~ tubastrine•>l -8-~t! 8J1i}oJclAAJ ~~o]r:}. 

-!ff~%.g.2} t:-j~o-l 3Jl:l}o] cl6-'S ~H!.g.o] ~o] ~~~ %*~ ~~%*o] 
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c-}. o],j-~ ~al~ ~'?1,i,o] 0J~'tl \!!<>flA-l,e- n]nl~}l..-J-(~ tiff 0J ~'?1-i-SI 

5!16D]'i!-). ~cltf"B -i-ilSI ¼t! 'tl.£7} til 0J ~ '?1-i-¾ 7}~ ~ 0t t!~ff '?1-,Z. 

7} ~¾~2 9.J..£o:j n] ~SI -!W 0J~ '?:!~ ~1-,Z.SI ~1}~ ctl ~l~J.;. ~}Al\!- ~ 

.££ ~~~t:}. 

~-YJ%~£-\!-6l ~cllf"B ~ilSI ~-i-'tl~i:.7} ½t~ 01¾::: O:jc]7}Al7} 9.1.~ 

.£t.j- -?~~ A}1:lo] -'!j=-7}Al 9.J.t:}. 'ti~ o]~ ~<t!~SI ~~"8~ 7]~:i}- 't! 

± ~~SI ~"8 71~01 off~ c}0J~}O:j .:1 ~:;!.}- ~'?1-i-SI -,Z.~4 ~%71SI 

** !£~ off~ c}0J~}ct::: ~ 0ltL ~•ti~.££ :lt~~ilSI ~cllf-'811:..:4 

::: 't!± ~ ~ of1 SI~ 3~}~ ~ ctl -,Z.~SI ~f EQ .2.1- ~% 71 SI 'tl-%"8 oJl 71 ctl ~t E.. 

£ ~-Yf%~SI cffA~ilSI ct0J~ ~cl lfAJ.£::: 0l~SI -,Z.~.2.j- ~%7lSI 

ct0J"80l] SI~ ~~ 7tif-"8°] ifCt. !£ ~7tAl 01 ft::: ~-YJHSI cff,q~ 

ilo] c~ 3qoJ~'?:!'i- ..!i!.tt ~~ ~~~ili ~cl~AJ.£.SI ~~-& ~9.l:~ 7t 

-'8=-"8 ° l ct. ~-YI%~ SI ~ <t! ~oJl cff ~ ~--,Z.::: c~ tiff 0J ~ ~ofl t:1] ~t°'l ~ 

~ ;c~ 80\:!cffoJl ii-<>lA-l ~~~.££ A]~t~9;lct. ,c]E..£., ~cl:W-'8.£.0ll 

cff~ ~7'11SI :t!-11°1 'it0t~ 01-f-oJl ~~~~ <t!-,Z.~ ~-YI%~£ -¥-6lSI 

~cllf"B~ilSI ff 'tl.£7t ct!: -!ff 0J '~-i-..!i!.tt ii-& ~ ~ cJ<t!~tct. 01 

-?~-& AlAl~t::: -e-7i£c t!~oJlAi ~~·HoJl cff~ ~cltf"B.£.SI ~~~ 

:il-iit t:1].2-!B *ttll ~-Yf%~SI ~cllf"B ~!.x.7t c~ ~~oJl t:1l~t0:J .=1..711 ½t 

Al ~~ ~o]r:HTable 4). <>l~ 0]¾oJ])i !: t!~ff ~-Yf%-i-~ ~cllf"B~il 

~ ¾t! · 'tl.x.7t off~ i!'.£o:J ~ ~% .£.s;. 7ff iti¾oJl 9l::: ~il .:E ~ r:~ tiff 
0J ~-i-~tt ~ot ~ ~,& ~2 9.J.ct. 

Aplidium sp,£-\1-tj 2,3-threo-13,14-erythro-aplidiasphingosineo] {f-cl~ 

9;i.£til '&'Jo]~~. '&'J~ ~ '&'Jt:1to]cjA ~~:i}-7t 9.1.go] 1¾t-3'J ~r:t, o] 'i-il 

~ ~cflllff~ ~ ~~"BoJl ~~}O:j -it~~9;lct. 

Tunicates£ -¥-6l {f-c]~ small alkaloids ¾ ':!!cl ~al~ ~~ (3 

-carbol ine 7'1] ¾.x.~]ctl eudistomins 011:t. ol~~ -,Z.~7t t:1].2~ .z.!"t!~} 

2 ~cllf"B.x. ~~l '&'Jt:1t01 c].6.£7} off~ § 0t {!~ ~%.££~ 7ff ~¾oJl 9.1. 
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c.}. ~AUJJ};,.1 20oi -f!-.£~7} EU~ 0J 'll 7}cl!!.:~Uofl f.£ A-l~-6"~ 

Eudistoma spp . .2-}- Ritterella sigillinoides.£.JfE:l ~cl~9f..Q.o:] ,114r 4s;_ 

¾ -~~ol &2~.::i:!.. 9J.c.L oJ~ 2i:.f (3-carbol ine heteroaromatic ring 

~ ~.::i:!.. 9.l..Q.o:l pyrrole, pyrrol ine, benzene, oxathiazepine %~ ring~ 

~.::i:!.. 9.l-e %.£~1.£ uc.}. ~~'1- -,L±.2f 7J-~'1- ~J-~}0 le]61D.j-.£ 'tl-6"}oi 

oJ§.g -f!-7l"U"B~ 'Cfflc!"lll off~~'tl~~~ 'tl~~.::i:!.. 9J...Q.o:] {l~Q,~..Q..£~ 

'CfleJ1J-'J- !r..'1- -f!-71'1-"B~ \3J~of1 ~ltr}oi 1;Hf~ ~..Q..£ ~ 0J~c.}. 71~ 

.£~ eudistominso] ~'U"8~9fc.}. l!~UJJ};:i.l ~al~ '1-AJ \3J~.5:. lOoi 7} 

;,.J of] o] _§_~..Q.o:] 7ff ,tl~ \3Jtdo] 7"]4;· &2~.::i:!.. 9.lc.]-. oj :i}~of]A-l ~ ~..Q. 

.£!::: -eAfltr};,.] ?.kt 'U"B-f!-.5:.~l !r..'1- C.}? ~o-J~t'C~] debromoeudistomin D 

t 'Cff.if.~ 'tl ~J-~}0 1 ei6"8 '1-"8-f!-.£~1] 0 lc.}. 

~-Yl%~ L-}0}7}AH:: ~ 3ff OJ~ ~1}i:!}tf"B ~~¾ 7}~ ¾~ '1- ~ ~ 

cyclicdepsipeptides'tl didemnins~ ~ojt:}. 7}c]!!.3fl~ ~1;flofl A-l~-6"}!::: 

Trididemnum spp . .s:.Jf"f;j ~o-]~ didemninst 7~~ 7J~-6"}.::i:!.. ~~~1'1- ~J 

~}0 1 elc. ~J-~ 'll It!~ ~AJl ~:il-~ ~"6"}oi ~ ~l¾..Q..s;.. 7ff ~ ¾c>ll 9J...Q.o:l 

~-6"] lead compound'tl didemnin Bt ?\11.-ffofl A]lll~ O!]~o]t:}. Didemnins 

t .:lif~ 7J~'1- ~cltf"B.£ ~~ 0 }1..-]c} .,Z.± ~~~ o-Jal-&-..Q..5:. .f}~-6"} 

c}. ~aJ~~:il- ~~;,.}Jl~~ofl ~6"}oi ?~}ail .,Z.±7} i-t!7J~9:i..Q.o:l ~¾ 

~..Q..s:. ~'1-"Bc>ll ~"6"}oi ~~'1- .,Z-3':]} ~~~9:lt:L Didemnins~ ~o].,Z.± 

.2-t c}0J'1- ~cl:tt"8.£t oiel ~~~-0t~ ~T~ ~~Al~ ~AR 0 1~~ 3~} 

~ .,Z.±. 1Jcllt"B 7]~. i-t!~¾.£.:~J~ ~"8. ~;;,.}~~ 'll ~;,.}¾%~ % 

~. ~~:i} -f!-71:l}-~~ oi el ~otof].kl didemninsofl 'Cfl'1- ~.,Z-7} nff1f- lf~tr} 

t:}. 

Linear peptides'tl halocyanines ASt B7} tunicate Halocynthia roretzi.s:. 

Jf"f;j ~cl ~9:ic.}. ~,!,!)%~~ ~ti! :tf-~"8 ,!,!J±.'tl tunichrome:i} .,Z.±~..Q. 

.s:. -fl-A}'1- oJ § ~ .£,¥- '8Jnl~~ ~-il-.2.l- fish RNA virusesofl t:fl'1- "B~~AJ] 

~~ l.-}E}1.-ff 9:ic}. 
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~oJP•• ~il-t! "11 ¾-W-~ 3ff 0J -¥-~~ i~-~~ AJl~t! 7]t::}~ -aff 0J"iJ~.£-¥­

tj li!_2{! 3Jl:1}0 ]ci~"8 ~~~~ 7]~ ~lit:}. E-~ ~].£-"• ~-2- pulmoante 

mollusc ~ Onchidium sp . .£-ljl-tj {E-c]{! polypropionate71l~ bispyrones~ 

onchi triols7} ~o-I~-ec-11 (10S, 13R)~ 7]~}llfl~-& 7}~ onchi triolo] 20 

µg/ml~ ~.£0!]-"• 3Jl:l}ol c-1~"8 ~~~ ;•}~?!~ ~c'j~c}. 

~-2- 1:l~H ~~~Oil-"• {E-c]{! n]:tt~1"~ 7tj 0JAcl bacterium~-¥-t:,J 

macrolactins.Q...£ ~~{! ~le!~ C24 mac.rolides7} ~c]S:}~t:}. o]W cff 

£~~~ macrc,lactin A::: 7J~t! -!Jl:l}o]c-j~-'8 ~~7} 9.J.%o] 1¾1-~~t:L 

Macrolactins~ -,Z.~~ ~~~ -,Z.~ ~1 x.~ ~ ~ ~-,Z.~ 3. 8.1. ~H 0J n] 

"il~~ cflA} ~~Oil-"• AJ,\-11~1 ~il-~}~t:l. 

n}Al~_Q__s;_ ~ii-~ ?! ~ '9'l1]%~(echin:>derms)o]c:}. ~7}-"}cl. 7]n]~7} 

-"lcl. ~H1J-% '9'11]%~~ ~~~~ 7]~ t:fl'j'~ 0 1 steroid(triterpene)7ll~ 

saponinso]7Jq sapogeninso]c}. o]it·t· ~ci 7}Al "iJcllt"ci.£~ 'S!-2 9.1 

_Q_uj ~-¥-::: -!Jl:l}o]c-j~"ci ~~~ ·qt::}1.-fll-} .:l ~.£7} nj~"G}~ 11~~{½.Q_ 

_£~ 7ff ~7}"3'""8 ~ ~::: ?!~ ~c'j~t:l. 

Al1½'1}Al "?{l{! t:flJI~~ -affoJ"iJ~¾~ -!Jl:l}o]c-j~ ~~~ -,z.~::: t:}%~ 

i[C:}. 
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I ?i NH 
~ ,. [CH21JN[CH2ls-,... )l_ 

N I N NH2 
H R H 

(139) : R = COC11H:o 
(140) : R = COC13H:n 
(141) : R = CO[CH2hCtt=CHCJI13 

(sponge Acarnus erithacus) 

ptilomycalin A (144): R1 = R2 = H, n = 13 

(sponges Ptilomycale spic~:lifera and Hemimycale sp.) 

crambescidine 816: R 1 = R2 = OH, n = 13 

830: R1 = R2 = OH, n= 14 

844 : R 1 = R2 = OH, n = 15 

800 : R 1 = H, R2 = OH, n = 13 
(sponge Crambt~ crambe) 

OH 

'i,J'h~''·· H 

~ V 0...........,0 

mycalamide A (103) : R 1 = R2 = OH 

B : R 1 = OMc, R2 = OH 

(sponge Mycale sp.) 0 COOH 

- - II -= H 
onnamidc A (104): R1 = OH, R2 = .\~~N~NHNH2 

(sponge Theonella sp.) H NH · 
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OMe OMe 

Br Br 

H fi )\_ __ ?H H 

N~O_-)~N 

OH 

0 & 0 

fistularin 3 (R = H, OH) and 11-ketofistularin 3 (R = O) 
(sponge Aplysiru.i archeri) 

N 
H 

H 
N 

topsentin-A (167): RI= R2 = H 

-Bl (168): R1 = OH, R2 = H 

-B2 (169): RI= OH, R2 = Br 

(sponge Topsenlia genilrix) 

spongiadiol (R 1 = H, R2 = OH) and 

epispongiadiol (RI = OH, R2 = H) 

(sponge Spongia sp.) 

rciswigins A and B (didchydro) (424) 
(sponge Epipolasis reiswigi) 
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N 

' s 

NM~ 
dcrcitin (202) 

(sponge Dercitus sp.) 

isospongiadiol 
(sponge Spongia sp.) 

HOY) 

~OH 

avarol 
(sponge Dysidca avara) 



avaronc 
(spongeDysidea avara) 

('(OMe 

HO~ 

rf1y 
~ 

strongylin A 
(sponge Strongylophora hartmanil) 

diacctylavarol (R 1 = H, R2 == Ac) 

and 6'-hydroxy-5'-acctylavarol 

(R 1 ==. OH, R:i = H) 

(sponge Dysidea avara) 

OH 

~ 
w 
aurcol 

(sponge Smenospongia aurea) 

R 

onhocsterol disulfatcs A - C (from left to ri.ght) 
(sponge P etrosia weinber g1) · 

0 

HN=rCH, 
0)-__N 

HOCHi ~a.___ I 
\5 
HO 

ara-T (spongolhymidine) 
(various sponges) 
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0 

HN~ 

O~NJ 
HCX::Hi ---O..___ I 

\-l1 
HO 

ara-U (spongouridinc) 
(various sponges) 



AcO 

0 

briarein A (760) 
(gorgonian Briareum asbestinum) 

0 
OAcf-:... 

0 

solcnolidc A 
(gorgonian Solenopodium sp.) 

0 

solcnolidc E 
· (Solenopodium sp.) 

0 
pracolidc (771) 

(gorgonian P/exaureides praelonga 
andJ./ragilis) 

0 
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0 

brianlhcin V 
(B. asbestinum) 

OAc 

0 

solenolidc D 
(Solenopodium sp.) 

0 
juncccllolidc R (770) 

(gorgonian Junceellafragilis) 

lubasuinc 
(stony coral Tubastrea aurea) 



aplicliasphingosine (1243) 
(tunicatc Aplidium sp.) 

RI 

R20::J()' R31 # I N 
N .& 

H 

eudistomin D (1274) : R 1 = Br, R2 = OH, R3 = H 

J (1275) : R 1 = H, R2 = OH, R3 = Br 

N (1276): R1 = R3 = H, R2 = Br 

0 (1277): R1 = R2 = H, R3 = Br 

7-bromo D (1292): R 1 = R3 = Br, R2 = OH 

cudisLomin A (1283) : R = Br 
M (1284) : R = H 

Ph 

cudistomin R (1289): R1 = H, R2 = Br 

S (1290): R1 = Br, R2 = H 

T(l291):R1 =R2 =H 

cudistomin G (1278) : R 1 = H, R2 = Br 

H (1279): R1 = Br, R2 = H 

I (1280) : R 1 = R2 = H 

P (1281) : R 1 = OH, R2 = Br 

Q (1282) : R 1 = OH, R2 = H 

cudistomin C (1285) : R 1 = H, R2 = OH, R3 = Br 

E (1286): R1 = Br, R2 = OH,R3 = H 

K (1287): R 1 = R2 = H, R3 = Br 

L (1288) : R 1 = R3 = H, R2 = Br 

dcbromo-K (1294): R 1 = R2 = R3 = H 

cudisLOmin F (1293) 

cudistomins from tunicatcs Eudistoma spp. and Rittereila sigiliinoides. 
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... 
0 ... 

H•U.,!-. 1:( ! 0 

ox:sl/~ ~)~~o~ 
~ei)O L o'(o o o 

R'N D ~ ~ r~?tN, 
' QM, 

OMe 

didemnin A (1315) : R = H 
O OH 

0 L }-j\ 
B(1316):R= -cu 

0 OH 
U I 

C (1317): R = -C-CHCH3 L 

0 o~o~CONH2 

" N HN\0 D (1318): R = -C-<[_J L 

H HN 

O..r: ro CONH2 

I ~ l 
~NH CONH2 

0 

0 o~o~CONH2 

" N HN\0 E (1319): R = -C-<[_J L 

H HN o<ro CONH2 

didemnins A - C (1315 - 1317) (Trididemnum spp.) and D - E 
(1318 - 1319) (Trididemnum solidum) 



... 
0 
N 
l 

H 

~',/"N 0 
AAN) w II H 

B, H O ; j 
~1:> 

HO' '1 
OH 

halocyamine A 
(tunicate Halocynthia roretzi) 

Me Me Me 

0 

0 

0 

onchitriols I (lOS. 13R) and Il (lOR, 13S) 
(pulmonate mollusc Onchidium sp.) 

~ 
AA~,) HN 

Br N 
H 

OH 

halocyamine B 
,.,,, ,_ ·~ ,._,,_."\ VI. I (..11 t:::J~I,) 

OH 

macrolactin A 

' 
o· 

~ IOH 
'('NH2 

0 

~ 

(deep sea gram positive bacterium) 



~-2- -5!.2~ 1iff 0Jal~~~ ~cllt"ci ~~ ¾ "cJ-cJ'?-7} ~-8:1 .Aff£¾ 'cl-&:.~ 

Z:j;!} 7J~~ ~cllf .... Js..ii- ~.:il ~%0 1 \lt-8:1.:go:iJtt}c} .Aff£¾ ~Q.}'{½~ :~+~ 
..Q.£J..-j 1iff OJa]~~~ ¾AAJ ~ t:-j~ 9-JAl :;J. ~..Q.a:j 1iflOJ~~ AH~~ o]%~ 

~~~ 7ff1tt0 1 J..]if-o-1 A-,1-~2 ~t:}. 01~ ~tiff ~ 'tl.-,1-;!}AJlc>!lJ..-l t>ff 0J 

a]~~-& t:ff"cJ-..Q.~ -&-Jti}o] ~61-} tiJ¾oJ ~~~ ~-Y}~'f) ~ 4-~-0-}~t:}. 

t;flOJ.Ai]-it~!:: ~fl'?-, ~flOJ~~¾, oiff-9} ~J..7%~~ t.fl~, 'Et~J..)li %611 

J..-j {tel~ .Afit· 3, 000~~ 1ifl 0J"'J-tl-it . .;tAl "'J-tl-it-& .¥.-Y~ "'J-tl-it 5,000 

~~ ~ ~-o-}o:J -so 0 cc>11 ~ e ti}~ c:}. 

1ifl 0J.Ail-it 1, OO0o:]~~ ~fl 0J"'J-tl-it 1, 000(•~~ llfl 0Jti}o:J .=!. llfl 0J~ ~ %71 

%t1fl£ ffti}o:J t>fl 0J.Ai]it-J..]li 1, 6407fl. t>fl 0J"'J-tlit-J..]li 2, 6617fl~ ~AJ]-o-} 

~t:}. 

~ cllf"ci 7cl-Yf "'J~..Q.£ !:: reverse transcri ptase~ topoi somerase I ~ 1iflAJl 

ofl t:fl~ 7cl-YJ~7-ll~ Herpes simplex virus (HSV-1, HSV-2)<>11 t:fl~ 7ci-Yf "'J~ 

o] ~~~~t:}. DLD-l(human colon)~ p388 .Ail.¥.~ cff~..Q.£~ -&-J¾0J~~ 

~-Yf"'Ji::1£ ~~ti}~t:}. 1ifl 0J.A-0-itoflA-j {~cl~ sulfated polysaccharide ~ 

~cllf"ci:£!:: Sarcoma-180 .A-0.¥.~ A}%ti]·o:J 7ci-Yft;}~t:}. -8J¾0J 7cl-YJ~l7-ll 

it o]%tito:J 1, 500°'1 A]li~ ~ c]tir.:il .Ail.¥.~AJ-& L.}Eh!! ~ ¾ 

Topoisomerase I ~t;fl~~ L.}E}t.Jl !:: i-~-& -tl ~-o-}~tl Q.}' 5007fl Alli 

<>11 cflt;}<>=l 3Jti}0 1 ~6 ll"ci~ 7ci-Yf"O"}~t:}. 

~¾~~l[AJ~~~ ~AJl 1M -,1-~{t~~i- -?-1~ 500 MHz superconducting 

Fi-NMR system% AJJ~7l7l~ 11~1~ ~jt"O"}~t:}. t!~ff .Ai].¥.1ipJ-&, L.}Eh!! 
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~J~-ir -it-2r'- AI318~ -it~ ~ llH}'Q!JOllA• 1}cl~-'8•~-& ~cP~Afl ¾ 0 1 
t:}. 3J¾0J.12}~ t-}-E}Ylt t:}t;J"ff"il 1},tl-o-}-e -it-2r'- 12r'-~ ~.!i!.-6"}~..Q.a:l 

$J¾0J-'8-& '-lE}l--fl t sulfated polysaccharide• ~? ~cl ~Afl¾0 Jc}. 

~fl 0J1}•%ell 1Jcl~-'8•~0ll ~~ff "'f''=fil~ 'B.-i1-;;•ttlit 11•~ ¾"ff", -~~ 

-i1-~~~ -!l-;g ~ 1lcl~-'8£0ll ltj-2'- ~-lT-5:1~2 l:lJo]-e} lflJoJ67} ~-§-<>j 

~..Q.a:1~£~~-~~~ti4li•~~~~~~~~ 

~~~..Q.§. ~ l;(}\1.£ 'B.-i1-* ¾-o-}ci ~Z:j~~ 11-n- 1}cj~AJ•~ 7ff1!f~ 

~H1 ~fl 0Jnl1J-~ ~cJ·]i!_~ ~ ±i;JllQ 0Jl,IJ1d ~~. 1lcr~·AJ.£ ~~l3J1d 

~ .£ ~ , -1! ~ 7l 7] ~ AJ ~l. 71 ~7-}jt Oil cfl ti ~ cl, ~~ ~ Da tabase,1-~ 

% 7f ~ .£.:: hard ~ soft wares.sq ¾l:IJ7} ~li!i:} ~t:}. t!;;l:fl reverse 

transcriptase inhibitor, topoisome1~ase inhibitor, Herpes simplex virus 

I, II ~ DLD-1, p388, Sarcoma cel1%0ll ~-'8~ 1..-}E}t.llt -~~ 1H~. 

~ ~ ~'tf o] t!"1!f-6-J ?-a-.Y!i:l2 ~c}. 
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!"ffoJo]--§~~ -¥-l::-J -¥-~-S-o] ~2 ;~]4;-~~ ;;l:]%1I..2l¾ 7}Al~ frJl:l}o]c]c. 

~~--&- ~Z!"0"}7] ~]"0"}°'1 cfleJ-=a,!,!Jo] 7J--!8,~ herpes simplex virus type P-l­

type 2of] t:fl~ in vitro frJl:1}0lcl~:1I..49.J- A].liA}~l~ Ail.£of] t:fl~ ~AJ--&­

,Y7.)J] ±A},Y-& ~~..Q..£ ~t:}. o]-~~~ ti~ A] Z!ofl t:} 0J~ A].liit AfHf 

~ '?- ~2 ~~~2.]~ .g-o]AJ tJ.1 t:fleJ--§~7}-'8-AJo] i't~ ~~~ .!i!_o} 7ijlclJ 

~ ;;l:).liAf!-?-9.J- ;;l:].li1I..47} 3..A] ~.H:- l:1}0] cjc_;;l:].!r_Af] 7ff ~'tl--,1-of] ,e- :g.~--&­

-0-}2.] 2.} °'1;,:J~t:}. ~'0"] frJl:l}o]cl,,._. t:ffeJ 4l'1I..-=a,!,!Jo] l:l].2~ ~~of]o~ 7}-'8-

"0"}°'1~~E3.. !"ff 0Jo]--§~of] t:ff~ 3d-t:1}0] c]c.Af] 7ff~~-=jl-~ .;i-Af]7J;(Ja:f 0] 3.. 

t:} ~}3!l2. !=£.~ .1t-2.]1..}2.} .!i!.%A}-t:l~ --§2.]ll'-"8~~ .!i!.% °'1-¥-ofl t:ff~ ~]i!_ 

~~ o] ill ~ of] A-j .£ ~ ~ 7} 3.. t:} '0"}~:i t:}. 

!"ff 0Jo]--§~~-¥-t:,J ~2.]~ ~~~.£. -¥-l::-J Ai].£llff 0J~17l1~ 0)%-o-}O:j ~;;l:}~ 

simplex virus type 12} type 2of] c:ff~ 3J1:1}0J c]c.1I..2}9.J- A].li A}~]~ Ai]~ 

of] t:fl~ ~AJ-& ,Y7.}J] ±A}~t:t. .at-"80] ~~1aA-j frJl:l}o] cjc_ 1f..47} ,e- A] 

.£.!ii~ 4"-7}~ varicella virus9.J- cytomegalovirusof] t:fl~ Q.f1I..~ -=a,!,!}~}°'1 

human herpesvirusof] t:ff!"fl 76~~1 Jr.;!}~ 1 .. f~}1.-Q,e ~~--&- ~Z!~}~ ~i:}. 
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llJ~'tr~ .¥.\l"t!- ¾ 21578~ -!fl 0Jnl~~ "trf-611Ai ~ell!- 55078611 Lflt!- 3J 

herpes simplex virus ~~ ~-YJol Vero~il.¥.~l~l61]Ai 0 ]-¥-ol~!::::Li] ~-"8~ 

1.-}~}t.fl.7.] Uc ~.£61]Ai ~~{!- 3Jt1}0 ]c-l.6~~~ 1.-}~tt.llc A]1i.7} ~<15:l 

.7-] U9Jc:t. 2el1.-} ~~-,1-61] ~~to:t ~1::-1 1?.l~ A]E7} f.l~A]<!61l ~,!,!]5:l 

°'l~ ""r-9.J.C A]~~~o] 7J~5:l<)i%.£..£. ;it]4j-~~ ~~~-Yjo] Jl-,1-~t:}_ 
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~'ti-¥-. -!-~, _±o}o}l:l]%~ l:l}o] ~6 ~~ff~ 1!Hl~¾otl ~l! 1?J. ~A 

~..Q...£ OjjlalJo] "Bif~..Q...£ o].rr-o-JA]2 ~.Q.t.} 3J~~ ~it!.l! ~'d~o]. t:} 

0Jt! 3J~~ 7}A]2 il!::: l:l}oJ ~6~. 3::!::: ~~7iJ-~o]l-} ~~.£¾ viremia 

(l:l}o]~67} ~~..Q..£ JJlA]!::: t!-'·J)7} it l-}E}1-ff;i.] ~!::: l:l}o]~6ot] cffl! 

til}~7ff~ ~ o}~ o-j BJ¾ ~lflo]r:}. (1) {f:A}~~~. ~~~%~ -2-cff2}~~ 

~ ~~of] ~~o-j l:l}o]~6~~~ ~1t!o] .g-o]tsffAJ.:;:!. ¾~7]~ 1}I ~~7]~ 

o]tsffotl --e-4l! ~~o] il9;l.2 ~~"81?!•~~~¾ (AIIE: acquired immune 

de~iciency syndrome) %~ l:l}oJ ~6~ ~ ~ ~=ill£ ~'ll}oi 1:1}0] ~6~].li~] 

7ff~'fl-l1-7l- ~t VE:l ~lalJ'lll ~ 3~5:lo-J ~tr:t. .:::1~4 o}~ .:g-~{l ~].li.:.lll 

4,"-7} -:!}2 .::J.l-}o} -'-].li7} ~%{1 1:1}0] ~~~¾ff-.£ f £ AUS 1:1}0] ~ A (HIV: 

human immunodeficiency virus), herpes simplex virus (HSV)~ 

cytomegalovirus (CMV)ot] *2t'll}2 ~~~ ¾ff-!:: cff-¥-~ ~11"%.£~]~0] 

r:}. (2.3) ~-2-otl l:1}0]~6¾~7]~otl :at: ..\ff£¾ Aj~2} 1}.!i!. :g ";Jot] tl~ 

o-j l:l}o]~6~0J7]~ ~tiff~ .il--:!}..Q...£ -t}!::: ~~7ff~otl cfft! A].£7} 1?J-o}~ 

2, t:}~ -11-~~ 7]~~ 7}~ ~~7ff~otl cffl! :a1Jo] ~o}Al2 il..Q..t.-} ol 

~7}Al 1:3}0]~6~otl cfftsff ~~~]'ll}Jll Q.f.:§:~ 7}~ ~~7ff~7~Ac3~ ~~ 

JBO]t:}. . tt}i!}A-l o}~.£ -¥-~~] cff~ {}-!,!Jot] ~l! ..\ff£¾ ~~~{! 7~Ac3 

oJ t:-l ~ lfl o] r:}. 

A}~otlJ!l 7i}'€}'6"}!::: HHV!::: t!~Q 77}Al7} ~J-BJ;;tj il!:::c,]. 7}~ ~-2-otl 'iti>i~ 

HHV type 7~(~.s) ~]~'ll}2!::: .£.¥ t:} 0Jt! ~~~ ¾1MJ0] ~BJ;;tj ilt:}. 

oJ~¾ HSV-12} HSV-2~ VZV~ Epstein-Barr virus~ CMV!::: .£.f AIDS ~Al­

~ l:l}o]~6ot] ~l! 7]J'.l7i}'€}~ f-~~~:~£ ~B};;tj il2, CMV!::: ~;i.} ~ 

%~ ~~~~ ~~o] 5:l7].£ l!t:}. 16
•

71 ~o]~~ ~~~..Q..£ ~-2-otl 'iti>'l 

~ HHV type 6!::: AIDS ~Al-~ ~~~· 4f~A]:1]!::: ~\hi -6")-e human 

-113--



immunodeficiency virus (HIV)g,j cofator'Y 7}~-'go] -e- ~2...£. ~al;,;] 9J. 

ct. ca> u}c}Ai HHV::: 1:1}0] cl Alll!~l.ii..AJ]g,j 7ff~t:ff~..Q.s;.A; -e- ~--J-& ~2 

9J.c}. HHVlll! ~].ii.AJJs;.-e- HSV.9.} VZV.9.} OO~].ii.~]~0l ~~5:l"i 9J.:::i:i] ~ 

1f..9.} .ai-"8 ~ Of] Ai 7}~ ~~ U ~~ .£.Ai ~ ~ ~ ::: acyc 1 ov i r ( AC'V) ~ 7J ~Of] 

.5:. HSV type 1 (HSV-1)2} HSV type 2 (HSV-2).9.} varicella-zoster 

virus(VZV)~~Ofl'-I! o]%~29J.2 ~'2:-0f] o]~ 1:1}0J cl AOfJ ~ U oj_;i;}~~~ 

AIOOl!°A}~~ 1½¾..Q.s;. 14~1.-ff"clR·¾~.x. 1½¾-6"}2 9.J.t:}. .=!.c]2 Q.1V ~l 

.ii.:.lf]s;. ~~~ Foscarnet (phosphonoformic acid, sodium sal t)l-} 

Ganciclovir~ 7J~ .lit-'8 irJl{t-Ofl AJL\Sl-} ~ <J:l~-6"} t!-A}ojJ7JJ~ ~I.ii.ti}.£~ 

"617}~°"1 9.l.2 ~I.ii. 1f.2}£. <yAJ~il ~o]t:}. a:}c}Ai -¥-~%0] ~2 Al4i­

~ ~ ~].ii.1f.2}~ Al 1d ~~~ ~~o1 AJ1½"6"}c}. n]~~s;_ -¥-BJ -!J-1:1}0] cl6 

~~~ ~cl 7ff~t;}al::: AJ.£!:: ti~- -·i.J .zl-Ofl -el~ -"].ii.~ :.lf]~~ ~ 9J.r:}!:: 

~4 ~~~ ~cl~ % 0 1 .... a 011..} t:ffi;} ~,tl7}~ .... aOflAi ~~ V .... a 0 11..} %. ~ 

~ A}~~,!J}.!i!.t:} t:i ¾cl~ ~ 9.J.c} -S-}~c}. tiff 0J o]~~ i:ffA},tl~Ofl t:ff~ 

-!J-1:1}0] cl A~1f.::: ~'2:-oJ]Ai o}: 7}.lg-tiff ~ t:ij aJ~1f.~~tt} 2...£. <ll "6-}o:j ~:.lfl7J 

~~~.£ 9J.c} ~ ~ 9.l.2 ~cJl..}c} .!i~¾A}~~ ~cl~ .... a~1l .!i!.¾ ~£Oil t:ff 

U ~.!;!_~~o];u ~ojJAi ~~7} 3..t::~ ~ ~ 9J.~t::}. ~ .!i!..:J..Ai0f]A7 C tiflOJ 

o]~~s;_ -¥-E-1 HHV~].ii.Aj} 7ff~-&- -9-}U 'Y~}{J~~ ~ llff 0J~~ ~¾~~ 
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1. J.-j].£ 

J.~.£,e Amer:can Type Culture Collection (ATCC).Q.£-¥-61 -,2-~ 'U Vero 

J.il.£ (African green monkey kidney eel: ) (ATCC CCL 81 )~ A}-%"6"}9;l.t:l. 

2. J:J}o]c-f~ 

A]tl<>!l A}%-¥! human herpesvirus ~~ ATCC.£ -¥-'BJ -=j!-~"0"}9j,~o:j c}g 

21-- ~ct. 

Herpes simplex virus type 1 (HSV--1) strain F (ATCC VR-733) 

Herpes simplex virus type 2 (HSV·-2) strain MS (ATCC VR-540) 

3. A]tl~~ 1jl £¾~~ 

Alt!~~~ ~~aH 0J~-,2-±<>!lA• ~cH! aff 0Jn]~~ !ifl 0Jaj/~ ~~~Hii 01 

9:lc}. AJ.li~ ¾rr ~ ~~l:IJ~O!l -~"O"}O:f 47}Al ff.£ ~-fi-5:l 9:lc} 

(Fig. 6-1). ~. 5 ml~ if llfl 0Jaj/,& 4!1l~cl"O"}O:f ~.:g ~~~ 0. 5 ml 

methyl alcohol (M-0H)O!l -a;-~ ~2}- (AJ.~oj ii~£ ~fit!~ Jr-10!1 1 !E~ C 

c} .:;I ~~), AJ%~¾ 0. 5 ml~ -,2-~ 3..71 0. 25 um~ oi 21- ~Oil 18-21- Aj ~ ~ 

(AJ.lio]~. 2)iioJ 9.l.9;J,"c}. AJ%~~ qoJAl~ %-eJ~ ethyl acetate (EA) 

~ ~7}"6"}0:f ~¾21- EA¾~.£ ~c]"0"}9;J.+:-~-ll. ~-%' ~ .::1.~H.£ (A].lio]~. 4, 

A !E~ W). EA¾~ zj_~ Aj ~ .:f 0. 45 ml M-0HO!J -a;-9;l,t:} (A]lio]{t, 3 !E~ 

E). £¾~~.£Ai 1l~clAJl~O!lAi 7H~~ acyclovir (ACV).2..j- cytosine-~ 

-D- arabinofuranoside (Ara-C) (sigma)-~ 100% dimethyl sulfoxide (D,tS0) 

O!l 20 mg/me.£ -a;-0:j A}-%"0"}9j_c} (~~-,2-.~ Fig. 6-2). 
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Cell pellets 

Resuspend with 

0.5 ml of methyl alcohol 

* 10-fold concentrated 

(Sample name: 1 or C) 

5 ml c,f culure 

I 
4. 5 ml 

Add 4.5 j of 

ethyl acetate 

Supernatant 

I 
0.5 ml 

I 
Filter through 

0.25 um-membrane 

(Sample name: 2) 

I 
4. 5 ml of Water 

(Sample name: 4, A or W) 

Dry 

I 
Resuspend with 

0.45 ml methyl alcohol 

* 10 fold concentrated 

(Sample name: 3 or £> 

Fig. 6-1. Fractionation scheme of microbial culture broth 

and preparation of samp .. es for antiviral testing 
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HO 

Acyclovir 

Fig. 6-2. Structural formulae of acyclovir and 

cytosine-~-D-arabinofuranoside (Ara-C) 
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1. J..Jl.£llfl OJ 

VeroAil.£ii- -~H} 10 cm petri dis:10)] 4 µg/m£ gentamycin (Gm)(Sigma).2} 

5%~ ~~cl~ fetal bovine serum (FBS) (Gibco)o] ~7}~ Dulbecco's 

modified Eagle (Uv!E) (Gibco)llflAl (Dl1E/5 % FBS)Oj]Ai Ail.£1t!-¾01 ~,..,J~ u:}j 

7,/}Al 37 'C, 5 % CO2 llfl 0J7]oJ]Ai ¾~Al ~t:J-. {:}¾ 4 3 -4 'M a}t:} 

trypsin~cl~ ti}O:j Ai].£~ 1:4.£. ~7flo-j 7-l]r:flti}9;lt:J-. 

2. l:!}0]~6~ ¾~ 

HSV-12} HSV-2~ VeroAi).£0j]Ai i~~A]i!!lt:}. ~. T75-flask (llfl 0J't!~ 

75 cui')oJ] VeroAi].£1t!-%-oj ~"8£l't! llij 0J~~ AJJ7{"6"j-9it:J-. 1:1)-oJ ci6~ 

Uv!E/2 % FBS oJ] ~~"6")-0:j 1.5 ml t1}0]~6 ~~~Oil Ai].£ tl-7fla}t:} 0.1 

M. 0. I (multiplicity of infection)•)] £}.£.~ {:}¾ti}9;!.t:J-. 37 t, COi llff 

0J7JoJJl,i 1 A]:{!%~ ¼~,q={! -f- 1:fl 0J~~ AJ17{~.Q..£.Ai AiJ.£0!1 ¼~~Al 

*tl- 1:1)-o]clA~~ Af]7lti}9it:}. M/2 % FBS ~ 6 ml ~7}tl- -f- 70 %~ Ail 

.£7} CPE (cytopathic effect)~ q·q¾l} u:}j,;,}Al 7-114i- t1ff 0J-6"}9it:}. A-j].£~ 

t1ij 0J~~ ~4-"6"t0:j AJ~~ofl ~~t:l-. -70 toJJAi ~ c].:i!.. 37 toJJAi ¾ol t: 
~~~ ~~ 7{~ 4 4 t. 5000 rpm.:~.£. 20~:{! ~1l~c]"6"j-9;lt:}. AJ%~~ 

±1:r ~ %7]0!] ~?tl- -f- -70 'COi] l:!}o]~A ¾~QlJ.Q.__s!_ ..!i!.~"6"}2 1J~oJ] 

oJ%£}7] ~~Oil 1:1}0Jcl6~ 37'CoJJ ✓-i ~4i-~l ¾o:f A}%"d-}9ir:}. 

3. l:!}0]ci6 Q!J7}~1 

Btoj~A¾~~E.j (!:j7~ ~7]~j"d"j-O:j LME/2% FBS 11ff 0JQ1J.Q..£ 1:10.Q..£ 

~4i-~~tl- -f- Vero Ai].£~ ~~tl- ~_!%-o] ~,..,J!B 96-well plateoJ] wellt:-J 

100 ul~ {:J¾tl- 4 1 A]<!%~ llfl•~ 4 ¼~£JAi *tl- 1:1}0]ci6~~ ~17{ 

ti}9;!.t:}. .Aff.£.0] 100 u}E.j 11ff 0JQJJ~ ~7}tl- -3f- 3~:{! 37 "C~ COi llflOJ7J<>IJ 
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Ai »fl 0JU 4 ~o] M1T(3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl 

-tetrazoliumbromide)"'J1t:J (1I~ lc!J-1t:J. 53J ~~)-& o]-§-,~}o:j ~7}.;. ~~ 

i;}~tl-. 

4. 3Jherpes simplex virus ~.E{l~ 

~,:§:_~~ ~ virus-induced cytopathic effect (CPE) ;.r.{t.ff 1t)~ ol-§-ist~ 

t}. ~. 96-well plateoJ] Ver0Ai]~~ ~ 0 ~A]{! 4 J:ME/2 % FBS llfl 0J~~ 

~~~ 1:1]-o]aj~~ zt welloJ] ~¾eJc•] 100 CCIDoo (50% cell culture 

inhibitory dose)7]- ~£~ 100 µt~ ~¾-6l.~- lA] Z!%'li 37toJ]Ai ¼-~P-1 

{! 4 llfl 0J~-& ~]7lis]-~t]-. zt -18-£~ ~~~ ~~-& duplicate~ zt 
welloJ] 100 ul~ ~7}'6"]-2 37t COi llfl 0d'7]oJ]Ai 3QJ llfl 0JU c:]-g M1T{l~1t) 

(1l~"'J1t:J. 53J 1:l~)~~ 50%21 Ail~ii AJo]-'4.£.~ t! ~~21 -18-£ii ECso 

(50% effective concentraion)~ ~~-~"]-~c:]-. ~£~7]-A] ~~21 ~.JgoJ] 

21U ~3J-& ~ 4- ~£.:t 1:1]-o]aj.c. ~1•A] 1:1]-o]aj.c.7]- ~7]-~::1-] u~ llflOJ 

~-& A-fl~Ol] t:it>H! c:]-% (mock-infected) 1:lto]ajA.£ ~¾~ A-11~~ ~~ 

"'J1d~.£ ~cl~~-c]-. ~. t!A]Z! llfl(~ 4 llflA]7]- Afl7l~~2 t1fl 0J~Oll 

~~~ ~~o] duplicate.£ ~7]-~~t:]-. 3QJ llft 0J 4 M1T{l~1t).Q..£ ~~ 

o] ~7]-~ zJ- well~ ~o]-'4~ Al~•ril- ~~o] ~7]-~Al u~ Ail~ 

control well.:zj- 1:1]2'6"]-o:f 50 %~ Ail~it -&r-£~ t! ~~~ -18-£~ CCso 

(50% cytotoxic concentraion).£ ~~is]-~d,r:]-. 

o] {I~ 1t) ~ ~o ]-14 ~ J.-jJ .£~ mitochondrial dehydrogense7]- .x. \:!~ -& 

~ MlT~ .s!.c]-~-& ;;1.JiJ formazan.Q..£ t):~A]?'].2, o] ~,._c3~-& %7]-§-ufl.£ 

~o:f ¼~£~ ~~is]-o:j ~oJ-~::: A-j].£.2} ~~ Ai].£~ 4-~ AJcff~.Q..£ l:I] 

.:;;J."6"}::: -3!0]-c}. <
9
l llfl 0Jo] 1t1d VeroAi]3!:~ llfl 0J~~ Af]7lis]-2 ™E/2% FBS 

Ol] 3 mg/ml.£ ~ ~ ~ M1T (Sigma)~-£ 96-well plate~ well cJ 50 ul ~ ~ 
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isopropanol/6'6 triton X-100~,& 100 ul -¥,J zt welloJl 1:lol¾ .:f 2~71~ 

oJ-S-~}oi.A• formazan~~~ol ~~'6"1 ~.£-it ~}~c.}. Microplate reader 

(Vmax,Molecular Devices)it oj-S,.~}ccf 540 nm~ 690 nmoJJ.A•~ ¼~.£~ ~ 

9it:}. A540;!} Amo~ ¼~~_j,}oJJ.A-j blanki,I;,&- ~ t:}% cell control;!} virus 

control;!} 1:1).:;;1:t}~c.}. 

~. &-J1:1}0Jefc..:A".;!}~ 

(Ar)IEV -(Ac)IIIV 

( Ac) aock -( Ac )HSV 

1 -(Ar)-=1< 

(Ac)aac1,. 

X 100 (%).£..A• 

(Ar)IEV: l:l}ojefc.~ ~~oJ ~~7}~ well~ ¼~.£ 

(Ac)IEV: l:1}0 1 efc.1tl ~7}~ \liel I~ ¼~.£ (virus control) 

(Ac)acx:k: t1fl 0J~1tlo] ~~o] ~7}~ well~ ¼~.£ (cell control) 

(Ar)acx:k: ~~o] ~7}~ well~ ¼~.£ 

3JHSVi,I;~.£. -¥-t::l ECso~ J.~3~~AJ i,I;~ -¥-t::l CC00~ -i1-U .:f 

selectivity index (SI) (CCso, EC50) ~ -,1-~}~t:}. 
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1l~~flli I}! i-iJ~9.l Fig. 6-lOil 7]½\! 1:1}.2.}- ~ 0 1 4¾2-1-~0il tt}c}Ai 47} 

7-]..£ ~'ff":i.Ji:':" A].s_5 ~ ~~,i ~ * ~u_,e t::}OJ~ i:-~-& ~-R,"6"}2 ~t::}: 

1) M-OHOil l01Jfl-18-~:i.l<>l .at°'l~ ~~A].li(-"J.lioJ~~ ~""rtt!.~ lr-lofl 1 

.!E!:: Cc}2 ~~): 2) il-~17} ~l?l~ )i%~ (-"}.lioJ~ - 2): 3) Z!~:i.l 

9;lt::}7} t::}A] M-OHofl lOlifl~!i:l<>J ~oj~ EA * -"]9-l EA ¾ (-"]Ro]~ 

- 3, .!E!:: E): 4) EA4¾ A]9.l i:-¾ (-"]lio]~ - 4, A .!E!:: W). t:fleJ~~ 

~ -?,]'6"}°'1 zt A]li~ 1l~-'8-£ 7};;t.]~· ~±..£ '6"}\':!Ai£ ~AJ,& l..-}E}4l;;t.] 

U~ ~-?-lOil-"i 3J1:1}0 1cl~2-I-~ ~t:8.s\ ~11-~ * ~!:: 1J~-'8-.:s:.~~ 0 l 

¾SL-c-}~t::}. °'l cltt!.~ A]~-& ?l~~~ AJ%Q.!j 7 t:fl.s!.. (A].li 2).2.}- EA4¾ 

A] i:-¾ (A].li 4, A .!E!:: W)~ 5 %.2.}- 1.25 ,i,9-l 2 -18-£..£ 1..-}o-j;;r.]!:: 5 "1, 

1.25 ,i;.2-J- 0.31 % (~~ofl t:fl~ -18-£..£!::· 50 "· 12.5 "'· 3.1 %)~ .Ai]-'8-.5:..5!.. 

4tl~} ~-YJ-c-}7].5!.. ~ ~'t}~t::}. 

¾ 2157fl ~OilA-l ~i!]~ 550780il t:fl~ Vero1,i]~~l~l0i]-"i9.l 3JHSV-12.} 

3J HSV-2 ~.:A:.~-Y}oj o]Jyl-<>J~et:i] o] !:: i-iJ,tl~9.l ~f- ~""rt::J C, E, W9.l 

1,f¾-W-9.l A].li7} 1..-}o-j;;t.] ~""r~ ~f- ~~1,a- ~l.21~ AJ%~4*.£.-¥-E:l ~ 

"'§-t}-e ~.2.j- W H-n-9.l A].li7} .!i!.'-ll<>l :~7] n:Jl{t-o]c}. t:fl-¥-~9-l A].li-i-o] 

4tl~}~-Y}A] ¢{.:A:_.!i!.-R,°'l-'f-7} J{!-~5:l9i..Q.q n:Jl.£.!:: 79-'8-.5:.0i]Ai 1..-}E}l..}!::: ~AJ 

n:Jl{t-OlJ AJ~-'8-.5:.~ 15!4<>l 0 t '6"}~ct. -~-11~~~-& l..-}E}1..fl !:: -'8-.5:.0l]Ai 3Jl:I} 

o]cJ~.:A:.~ 1..-}E}'-ll!:: A].li~o] ~9:l;;r.J'll ~*~cl 2-}~o] llliL~ ~.5:...£ 

~.:A:.7} ¾~ -"]R!:: ~.z1:i.J;;r.] U~c} (.;;1}.k)J~ ~2-1- .!i!.2-o-};;r.]U%). tqc}-"i 

1flJe1J7},j.J7} ~!:: i:-~-& ~.z1-t}7] -?-J-6"}cic] ;,.J4t-~ ~ ~.:A:.=?l~~-,Z.7} o]J¥-<>J 

74 ot -t}~t:}. 
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~ff 0Jnl~~.£. -¥-&J -¥-~%0 1 ,aJ2 Al4i-.aJ ~ ~1-R-Jr.:i}~ 7tAl ~ llJ-tit0 l c-1 

.6.~~,& 1t!"~~t7l ~J-e-tcj r.fl;J'{l-Yf ol 7t~~ herpes simplex virus type 1 

:i} type 20l] t:fl~ in vitro llJ-tit0 l ~i.6.1r.:i}~ -"l-liAt~l~ J..Jl£0ll t:ff~ ~1} 

0 1 VeroJ.•]£~17-f]Ol]-"-l 3:.AfS:}9;}.t:t. }lJ-~ir-& £\!"~ ¾ 2157fl ir~Oll-"-l ~ 

cl~ 5507fl0ll r.ff~ {l-YJ 0 1 °1-T"oi3:J.~r.~ ~11°1 q1q1..ffAl u~ {5-.£.0l]-"-l !¥­

~~ llJtito]c-J.6.Q{Jr.~ '-t~tt-ll~ -"]Ji.7t 1t!-~5:lAl U~r:t. a:tct-"-l Al4.al 

~ 'cl .,z- 'fJ-~ 0 1 .8.-,Z--¥! r:t. 
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9. Pauwels R, Balzarini J, Baba M, Snoeck R, Schols D, Herdewijn 

· P,Desmyter J, De Clercq E: Rapid and automated tetrazolium-based 

colorimetric assay for the detection of anti HIV compounds. J 

Viral Methods 20:309-321, 1988. 

-123--



6. 2. 3J1:t}ol cf L::..>g sulfate\!-% polysaccharide 'H'-Yf 

~.,1-7] :z! : 1992.12.5. - 1993. 8. :30 
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1tJ-Ul-ol t!l~-'ci sul fate\l"-R- polysaccharide ~-Yj 

~fl 0J..Q...£.-lj!-tj ~~5:l t ct-cJ ~ ~].£.-¥-"Bl -<r-~ 1M0 l-.2.l- o:j t!l ~J~ Oil.Ai ol t!l 

71-:X.] '&JEfl.£. ~{!~ltOil 0 1%5:Jo, ~t:l-. t!;;tfl7Jl-Al 1tJ¾0J,'ci t:l--cJff-.£..A-l t 
hyaluronic acid.£. t:flJf5:}:: mucopolysaccharide7l- ~ c]~~ ~otOl]A-l 

herpes simplex virusOil ~2}71- 91:: ~-~.£. ~aj;;i;j 91..Q..oj, ~fl 0J1.il-it~ t:l­

-cJ.W-Oil ~t! ~ 7:: -<r-.£. Vivrio, Pseudomonas, FlavobacteriUID%0ilA-l ~ 

~'l5"l-t polysaccharide~ 1tJ-¾OJ'AJOl] ~t! ~ol ~t:l-. ~fl~-W- %t!Jl~ 

sufate \l"-R- polysaccharide~ dextrin sulfate, pentosan polysul fate, 

carrageenan, heparin%~ herpes simplex virus, cytomegalovirus, HIV-I 

%Oil ~2}71- 91:: ~_Q_.£. ~aj;;i;j ~..Q..q ~fl 0Jol~~ %t!Jl~ sulfate\}"% 

polysaccharidet t!;;tfl7Jl-Al.5:. Clostridi1JJD, HalobacteriUJII spp. 71- ~~'l5"l-:: 

t:l--cJ~l1li0 l ~aj;;i;j 91~ ¾0 ]t:L ~fl 0Jul~~0 ] ~~'l5"l-:: t:l--cJ.W-~ ~ cl~ 

-'ciOil ~~l-o:Jt o}~.5:. nlAl~ ~otoloJ ~'l5"] sufate\1-% c}-cJ-W-t "9"'l5"] Aj] 

t!~ ¾-W-Oil1li <t!a!;;i;f 91t:l-. ttl-cl-A-l ~fl 0JOil ,e;;tfl-o-1-:: Y.l~ al~~ 7]-¾t:il 

~cllt-'ci~0 1 91:: -it~ ~~-a-1-2 1.fl.£.~t ~~~ ~cl-o-l-o:J ~~~ ~-'ci 1l! 
~~llt-flOilA-l~ 7]~0il ~t! ~.,z..;. 'l5"1-:: ~ ~ ~~~_Q_.£. -R--8-t! ~2}.;. ~ 

~ ¾1il ol-l...] cl- 7 ~ %%~~]~ ~cfl~fl 4~ ~ 91~ ~_Q_.£. ~zt~t:l-. 
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7P8"l!l! ~H-1 ~±* lili:!Jirto:J w..g. -?-~ J.-Jl~ 7-ll4i-~.Q.!a ~i:!Jtrt2 &e 
¾~ Ai}-it--§-2} -Y~ 2~1ifl:x.]of}A-j ~l~"'c} ,£ii,& ~,tl-B-}~ .kJ)-it-* 1~} -tl ~ 

ir}2 o]~ t:}A] ~~l»fl 0Jir}o:J »H 0J'~of]A• ~£7} ji~ ~,£i!~ ~,tl-B-}~ 

J.-1]-it--& ~i:!]l!t:t. -tl~~ n]~~Sj ~"'8°1 i!:~ »H 0J~.Q.!a-lj!-'B-j -ctcJ-w-~ 

organic solvent.£. -¥-~~.AJlt! -l- sulfate-Y% %* ~~t!t:}. -tl~~ 

~Y%t:tcJ- ~-tl-it--?-Sl ~E-~~ • -'§i:!]~~ ~AJ 1J.l 7 ~i:!lll-"'8£~ ~At 

l!t:t. 

~H~l~-£ lgi:!}ir}~ 3J 0JE..!a-¥-&I 9i' 1, 50°'rSl nj~*-£ screeningt} ~2} 

Q.} 10°'1 -?-Sl n]~,£0] -ct-cJ--w-~ -1!-tlirt~t:}. 7 7]-¾t:i] l-?-7t sulfate~ 

Y% tr po 1 ysacchari de~ ~ ,tl-o-t9;l t:}. 0 l ff~ 7 'iJ-%-'8 Sl Z!~ ~ 

glucos~ ~~A]7]2 nitrate~ t!-~A)7)of gelatinase~ alginin 

dihydrogenase~ ~-tl-o-t2 indol~r ~-'cl~ ? ~.Q.l-j- urease~ ~-tlirtAl 

*-o-}~t:}. ~i:!l~ sulfated polysaccharideS] ~i:!]ll""'s~ {l-Yf-B-}7]~]3fl 

mouseJ47J-1..Hof)A-j ;,J¾ Sarcoma-180AiJ~~ 96 well plate<>!} 1}¾.AJ {! ~ ~ 

i:!]~ ctcJ-rr ~ ~7ttrto:J llfl 0Jt! ~.:;4 sulfated polysaccharide~ ~7}\t ~ 

~ Sarcoma cell<>!]A• J.i)~"'J~o] ~t;fl5:l~;;~ l-j-E-}1.-fl~c:}. ~.Q.!a~ o) ~ 

Y% r:tl:JW ~ zt¾Sl chromatograi:hy~ ~irto:J ~~J-o-}o:J .2 -r~~ ~~-o-} 

2 RsJ ~~~;ct 1J.l c:tcJ--w-sJ ~-tl~Z!2} .2 ~i:!] l!AJ.£,a- ~At~ ~o) 

_g_ -=r-~ C: t. 
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JlO~C -,.._ 23 

Afl 1 ~- .Ai'- 26 

Af] 2 ~- cc! .,Z.4}"H la!J 1d 30 

Afl 3 ~- 'fl .,z.~ :it 1M 2 ~ 35 

Afl 4 ~- ~ 43 

Afl 5 ~- 1f2~~ 44 
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~l 1 -?J-. 

~'i;ol ~-tl"C"}t .:i1,.if-A}.g.i1-& ~~-i:-2if-A}(biopolymer)c}2 -o-}o:J. z.t¾ 

~~ %~A}~A•~ ~-tl 1l! ~±.!lA•~ 1t!l!ll~ %2} ~~ ~o]t!- 7]-'8-~ 

~t ~%.:i?..if"Al¾ ~%ir}2 9.l<>lA• zJ-¾ :t!-7JoJl t:ff%ir}O:j ~~tr}.:i?.. 9,lt:}. 

.:J.elt..} ~~~l~ -,1---'cltr}.:iL 9.lt 2{J~A}%~ ¾oJ] ~ o]9.}t t:}~ c}cJ-W-, cJ 

Aj~ 1l! cJ1t1-l!ll~ %~ ~~.:i?..~A}!i:. t:}i!J -e~H-o-to:l Al-if7J}Aj ~~u ~~ 

~~ 71-'8-0 1 :tl-4?.15:lAl ?J9l~ 0 1%.!i %t!-A]!i:l<>l ~..2..1-} ~;l;} oj~ ~~~ 

1?.\-~ ~~ ~%~]~ ¾Jl~~~A• ~1~tr}7]oJl 0 l~~t:}. 

~~17-lloJlA• cp·;J ~ 1U± ~ oJJt;j;~J ~11-~~~A• o}JJill:I}, bacteriophage 

~ ~it~%(phagocytosis)oJl A• 3J'3}o:j, A}~~ ~..2..7'] t ~Z4U <l~oJl A• 

3JAJ~ !i!.O:f-?-7].£ Uc}. !E~ barrier~A•~ ~~-& -?~J-o-}7].5:. tr}O:j 

virust..} antibody7} ..ti!~~~ .!lfoJ -¥-.!1-loJJ -¥-~-o-}-e ~~ l3JAJtr}2 ~tr}~ 

~ ~±~~ ~ ~AJ~ =J4i ion~ ¾~A]?'l.7-lt-l ~~~ ~AJ;;tj] -o-}o:J 2}0d 

~ 71~~ t:}~ aJ~%oJ 1J7il A}~+~ -? ~t ~Eij~ ~:t!A]?'] t ~~.£ 

-?~Ut:}(1-7). 

c}cJ~ -?-~ ~%. %% 1ll a]1!%oJl ~-o-}O:j At1J-,.,J5:j tc-J] ~tr] a]~% 

c}cJ-W-1...} oj~ ¾.5:.~]t ojnj ~of~ ~% ~ ~»~-Vt ¾cff~ ~~c}cJ-W.1.-} 

7]E} UAJ.:i1,.~A}9.}t 1€"c] ~~u ~"82} ~ c]lh~~ t..}E}1-ffoj AJ~~»~.E. 

~ i}~ff7} ~t ~~ ~ ~tc}. ~~AJ ~~ c}cJ~ ¾AJ ~~~~% 

(plant mucilages)olc}.:i?.. ~~~ ~oJ] %~ff5:l<>l ~,._cl~ %QlJ-& 1{!-~t:}. 2 

%~%~ J!/'-cl, ~. ¥, .2f{J, ¾At % Zf¾ ~~oJ] €-Aijtr}O:j ..t-jj~z_!- %~ 

~A• ~%5:l<>l 9.lt ~.2.JoJ]£ pectin %.21- ~oJ J.i].¥.t!] ,.,cl~%~ 7l~~Z4 

%~~A• .£ ~~~ ~cJtr}2 9,l..2..nl -?~~ A• 1f 1l! .2.J-¥- ojAJ:t!-7JoJl t:ff% 

tr}~ ~~.£ 7}A]2 9,lt:}. !EU, ~%oJ AJ;;\J-¥-.!1-]~-¥-'B-J ~l:1]5:l<>l l3J;;t;j~ 

-l- .:i?..~~ir}O:j AJ;;\j~ !i!.~tr}t ~~~ tr}-e c}cJ.:zt ~U%~ ~% 

gum(plant gum)o]c} ~~7-Jo:j .,i-~,'o1-. ~,._cl %~ ~%~~%-21- nff-¥- %A}ir} 
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t:H8). tiff~'ff" %~~ t:}t:Jif--e ,\-fl,¥.t..Jlofl ~~3:-l<>l Ol]t:l;t]t!~Ai <!Ill"-& 

't},e t:}t:J:i} ,\i].¥.l!J-& -r~'6"}-e t:}t:JO JL .3.J!] -r~~t:}. ~~t:}t:J..Q..§..Ai 

c ~~-ff- tj.l ~Zf:.-ff-otl a-1.4. a-1,6 ~U-& '6"}2 ~c glucan, ~Zf:.-ff-. ~ 

Zf:.-ff- %-Oil C glycogen~ e~ff7} ~al74 ~..Q..oi. Ai].¥.1!) t:}t:J~Ai C ~~ 

2} n}~7};t]§.. glucan, eel lulose, xylan, mannan 38-0] e~ff~t:}2 !i!.2-t} 

2 ~t:}(9, 10). cffJf.~ ~ tsflZf:.~ ~ ~1::}cJ..Q..§..c cQJf.~ ~ agar(ll-13), 

porphyran(l4), carrageenan(l5-17), alginate(l8) %~ -r~7} tM~74 ~ 

..Q..oi. ~¾·~Q.j·.:g.'d %-otl :.g~~-o-tJ!l A1·%3:.12 ~c}. ;tt~~1oi1 e~H-tl-e 

~~(true fungi) 7}¾t:il ~-"i!:3:-lc -r·~t:}CJ~~¾ 3J¾OJ ~AJ, 7J~!a1J 

<>l-E:it, 3J!i!.~l ~~- ~A"jJ,¥.~AJ %~ ~<!;JZf:.~~~- ±~~AJ, ~t:J7J-o-} 

~ff ~c c}cJo] ~c]3:.}9;lt:}(19). 

· a]~~ c}cJot] =t!-~ ~-re 19421;1 Lwconostoc mesenteroides7} ~-tl-o-} 

c t:}t::J~ dextran~ ~-li~Ol]Ai~ %.£~l A}%-t}7] ~]tiff 7fl1'1J~ 0 ] aft 7-l]4j­

~~ 't!-,Z.7} 3:-}<>j~t:}(7, 20). 

a]~~o] ~-tl-o-}-e Ail.¥.9.l c}cJ-n-,e ti]~~~ ~Efl~Ol]Ai.£ ~*} ¾Jltsff 

;tJ2 ~t:}. ~-o-J t:}~ ~~Oil~ pha,gocytosis~ ~tsfl-o-}7-J1...} ~ ~Oil Ai 

antimicrobial factor§..Ai ~%-o-}lflAi phathogenic bacteria~ lt}~-o-}c ~ 

Ol]Ai off~ ¾ Jl-o-}J!l ~-11-3:.12 ~t:H21). Ail.¥.9.l t:}t:J-ff-c il:-Efl ~ ~ ~lfl Oil 

Ai ~1:J~ ~-"i!'tr~ ,tl~ tj.l llff 0cMJ-i:}~.§.. cQeJ~-tlo] 7}-'8-~ t:}t::J-ff-oJJJi 

~-E~~§..-¥-°6J~ ~'?-7} 1;12 ~~Jl:lJ%c•J ~711 ~~ ~'d~ ;g~ff~ 0 l 7} 

~ ~ c}cJ-ff-oJc}. c;~7] ~-2-0ll -i-<iA-J c}cJ~ -,Z.Zf:., ~~, 71~~ AJ 

~=t!-~17} ~*} ~-11-3:.12 ¾~;t}Zf:.~ %-Oil ~~ -r:!1:.~ ~t!.£ 7~-o-tJ!l 5:-l 

<>j l:l}c}c ~~~ t:}t::J-& ~~ '?- ~c biopolymer engineering0 l 7~:r!l 

3:-J<>l aJ~~~ c}cJ tjJ %.x..~l~ ~-tl.'.: aJ~~-& oJ%~ %%~~ ~-tloJl 

=t!-~ ~~~- AJ'd~~ ¾Jl~,&- ~~~:!J!l 3:-}9;}.t:}. 

tsffOJ~-¥-"6J ~-"i!:3:-lc t:}t::J~ otJ§...!ltj ~~-& ~o}.2.} o:Jcl lalJ\l:!_Ol]A-j 

o:j cl ~EQ§.. ~{!-~~Oil 0 ]%3:.JoJ ~t:}. c}cJ~ ~-tl~ ~§.. tiflZJ:.fi-§..-¥-tj 
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o]oJ .;;;i-i>l ~-¥-~o]7l !:: ti}l..)- 3ff 0J~I %-~~oflAi.£ t1J~~2 glc}. .::J.cl 

t-} ~~oJl -i-<>lAi tsffoJnl~~ol -~{1-i>R= 3J¾oJAJ c}tt~ll(anti-tumor 

polysaccharide)ofl ~U <rt-,L.!il..27} l.-}.2.?flA-J 01~ ~%71~.:iJ- -=jl-~tsff~ .!g­

oJl ~~ ~1l-& 71-£-0]2 ~c}. 

'i:ltfr~~.s;_ nJ~-i-01 ~{}ti}!: r:fcJ~l.s;.A-j !:: ~•l.¥:14-J-~.s;_ ~{1-i>}c ~il.£ 

~ c}t::J.:ij- npi!J~~ ~il~~ -,L"S·"iHt~.s;,.A-j nl~~~ ~•1~.£¾~ 7J¼,L~ 

it yJtg-ti}2 gl-e c}t::J~l7} glc}. Gram -&"8 A"jj'itoJl~-e ~il.¥:J!l,i- ,1-"Sti} 

2 9.lc c}t::J~J.s;.~ 1 ipopoly-saccharide(LPS)7} 9J.tc.•l 01 c}t::J~l !:: 3J~ 

~.s;_A-j~ AJ~~oflx. \..ff~:1::.s;_A-j~ t:}~ff.s;_¾ ~i!.]~"8-£ 7}AJ.::;:/.. ~!:: ~~ 

£ '¾[af~. 3J~"8 ~ c}-cg--¥-~01. t-:l~:1::£-A-i-e Al~-¥-~01 1£l-t::Ji>}2 ~cl. 

!EU lipopolysaccharidec 3J¾ 0J ~%01 ~c ~~ <rt.,t~oi '¾JAl~~ 

.s;. 3J~AJJ.s;.~ -?.Jif5:l<>l <rt.,t~<>l ~t~q *lli~.7-J-t ~ct. 

Mucopolysaccharide!:: ~i!.11 %~ -1~ll.-floJl €-Affi>lc clt::J~~ ~~~ 

<>l {E-~~ .,Z.~. 7138-oJl c.fltsffAi ~,~ <rt.,Z.7l 5:l<>l ~~q c}~~ nJ-1~ofl 

Ai.£ -eAff'6'}-e ~~.s;_ '¾J:af~ ~c}. Mucopolysaccharide~ .,Z."8'8}2 9.lc 

-? t::J-"8~~ '{ltfr~~ amino acid~ uronic acid.s;.A-j hyaluronic 

acid(HA).s;. c.ff.£~c non-sulfated mucopolysacharide~ heparin .lg-%~~ 

~l.-ffoflAi ¾..8.U '4~-& 1£l-t::J-6"}2 51!:: sulfated polysaccharide.s;. 3.711 .,Z. 

{E-~c}. ~'6'1, sulfated polysaccharide!:: Zf¾~ ~~oJl c.ff3flAi ~Efl~. 

oJ~ ~!.}7} 'fl71l '¾J<>l'L-} ~~ AJiqt_t~ ~o]:oJ]Ai ~tg2 ~cl. ~i>l. 

dextran sulfate, pentosan polysulfate, fucaidan, carrageenan, heparin 

.:iJ- ~ ~ sulfated JX)lysaccharidec herpes simplex virus, human 

cytomegalovirus, vesicular stomatis virus, sinclbis virus, human 

immunodeficiency virus type I(HIV-I)~ replication-& in vitrooJlAi 7Jiil 

711 7<}3ffi>}2 9.1!:: ~~ '¾J:ol;,.J sulfated polysaccharide7} DNA, RNA 

virusofl c.ffU growth inhibitor.s;.~ ~:aft 7lt:.ff7} -?-al-1M2 9,lt:}(22-26). 

AIUS!:: t!~ff HIV virus~ {t'floJI ~-t>ffAi ~71!:: ~~~~ ~°c'JoJl 7Jc} 
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~ ~thi -?2 91::: 1J~o]c.}. Sulfated polysaccharide~ HIV type IO!] 

~3J~ 01~1::: ~%7]~~ cell culture systemoJ]A-j ~-=r-u BJ-oJl ~-g-l-1i.'! 

virus~ cn4• cell ..:&~-& "t1J1;fl-g-l-::: ~.Q..£ .!i!..2 91t:.l-(27, 28). Dextran 

sulfate~ HIV-I {J-~ c4• cell.:i}- 'Y:?J!l llfl 0J-g-l-1i.'! AII:s ~]£A"f].£ ~o]::: 3 

'-azido-2', 3' -dideoxy thymidine(zidovudine)* 1il"cl syncytium -tg-'-J-& 

;i.J1ifl-g-l-::: ~~ ~~~c.J-. o]~ :{{~ syncytium -tg-'g~ AIDS :f!-;;i.J-.s;.-¥-&J 

T4 lymphocyte {1-±0ll ¾..8.U Q:J~-& ~cJ-g-J-::: ~~ ~~~t:.l-(28, 29). 

In vitroOf]A-j sulfated polysaccharide-t:: °9el T4 cell lineoJ] ~-'8-& Lj-t:.j­

l.-Jl;r.l ~oj- AIDS ~1£011 AJ-%ii 4- 91-& ~~ 7]t:fl~t:.l-(24, 27, 28). 1li1i.'! 

Ol] heparinolt..J- t:.}~ sulfated polysaccharide::: in vitrooJ]A-j HIV virus~ 

~~ 3.711 Q:fA-Jl-g-l-2 9171::: ~J-;r.J1ll ~~~ %2~ "t1J1ifl~l-::: ~.Q..s;. ~~ 

~ ·anti-AII:s drug.£A7::: A}%~ 4- ~ir ~ ~c.}. Anti-HIV-I activity~ 

antithrombin activity~::: JM{IU ~7-117} 9,l.Q.o:{ tq-c}A-j 7J~U anti-HIV 

activity~ l..-}t:.}1.-fl::: sulfated polysaccharide::: -'-Jc.fl~~ %AloJ1 

antithrombin activity~ '5-!~f::: ~\!-i t:.}~ot1ll ~}::: ~~ _8_-,1--g-}2 91 

c.}. 

~::.tfl7,1};;i.l oJ~~.s;.-¥-&J ~{!5:l::: sulfated polysaccharideoJ] c.flU ~-,1-

::: "9"-g-1 ~o-j Clostridium welchii(29)7j- ~{!-g-}::: dermatan sulfate-like 

polymer, Halobacter iUID spp. (30 )~ ce 11 envelopeoJ] ,e::.tfl~}::: sulfated 

polymer, Ha.lococcus spp. (31 )~ major eel 1 wal 1 component~ 

heteroglycan %0] ~al~ 9.l~ ~olt:.l. tq-c}A-j o]~~.s;.-¥-t:,J ~o-j;;i.]::: 

sulfated polysaccharide~ ~~~. ~-~~~ 'H--!J} ~ nfl~ %%\! ~~ 

~zt~c.}. 
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~l 2 ~-

1. c}'cJ'ff"~-tl il:-4"-~ ~cl 

irf-~ ~cl!:: -¥--tl tiff{t-i::ff. o:J4- ~%$J, ~chi-£~.£. -tl;;r.l.£ -2_-tifl 

~-¥-"Bl tiff?~ t:}AJ a}, a] Q;j %~ ¾.:~'ff"~ ~ff ~]ii}o:J tiff?!:: marine medium 

<>ll £.~irl-o:J it-,& ~cliil-2 t:},'-]o}. olQ:J %~ -¥-~l~~ ~1tMl-f- ~it~ 

;1.}'{!tifl4'-<>ll ~;,.l A]~ 25 "C incubator<>l]A-J 2-3.J.] Z! shaking.J.] :tl t:} g marine 

medium plate<>!] .£1l!U.:f 25°C incubator<>l].J.-j 3~:{! llfl 0Jir}~t:}. ~clU 

1, 500o:j irf"¾ 2~]llfl;;t.JojJ.J.1 ~~AJ ~1l-£ ~AJiil--e it-~ l~t ~ 'Miit.2 

t:}.J.l ~~]llflOJiil-o:J llff OJQ]j~ ~~.£7} lOcp o]AJ AJ~~ 1~ 

exopo 1 ysacchar i de~ ~ "'cl ii}~ it-..Q.s~ Z!-4"-( 32) ir}o:J 2~} ~ lOit-4"-~ ~ cl ii} 

~t:}. 

it-~ .5!.~~ zt ;,.] Q;j..Q.~.lj!-"Bi ~i~lU it-~ Difeo Marine Medium~ 7)~ 

llfl;;t.]~ ii}o:j .J.}\1llfl;;t.]oj].J.7 28°C, 72,,]<]: llff 0JV:..'.f 4°C t-~~2oJ] .!i!.~iito:l, 

4f-Dtt:l- 11'.l~ ~fcff11ff 0JAJ?'J1?.!.1-1 A1~ir}~r::L 

z. ~clil:-~ %~ tJl ~"cl 
~clir~ ~ER, ~cl~~ 1l! ~:ti~~ .,,_J1l~ .,,_Ji::!<>ll n:}cl- $~ii}~..Q.o:1 

o]ii 7]~~ ir}o:j Bergey's Manual of Systematic Bacteriology(33)<>ll ¾ii} 

o:J %~ii}~t:}. ~c]ir~ ~Efl~ ~H! ~ 2ct~l!o] 1 (xl, 000, Zeiss MC63, 

Germany)~ -t!1l"ir}~2 ~!:}~~ test!::: rapid multi test system'{} API 

ZOE kit~ ol%ii}o:J $~ir}~t:}. 

3. A}%11ff;;t.j lJJ ~~~:{! 

iE-cl% llij;;r.J~ .!i!.~% 11ff;1.J~1--J,e· tifl 0J..Q.~-¥-E-l ~clV: ir<?J~ :{t~ir}o:J 

Difeo Marine Medium(2210E)~ 7]~nff;,.l~ .J.}%ii}~..Q.a:j llfl;;t.l~"'cl ~ t:}%2.J-
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Peptone 0. 5%( wt/vol), Yeast extract 0. ll1'( wt/vol), Ferric citrate 

0.01%(wt/vol), Ammonium nitrate O.OOOl~(wt/vol), Sodium phosphate 

[dibasic] 0. 0008'6(wt/vol ), pH 7. 8, sea water 11. 

-'§-tl»HA1£Ai-e Peptone 0.5%(wt/vol I, Glucose 1.0%(wt/vol), Ammonium 

nitrate 0.000l~(wt/vol), Sodium phosphate [dibasic] 0.0008%(wt/vol), 

pH 7.8, sea water ll. ~ Al-8-'6"}9:i..Q..oi o}u:!l glucosec ~5:...£ ~'trA]~.:f 

clean bench1-ffoj:Ai ~7}Al~ A}-8-~}9:it:}. 

Exopolysaccharide~ ~"'8'6-}c 'tr~ t.ffi!J»H 0JoJlc 5L Jar Fermenter~ 

A}-8-~}ol working volume 3. 01, aeration lvvm, temp. 30t, stirring 

speed 150rpm~ 3:.~~}oJlAi 72,1,]:z! HffOJ,;-}9:it:}. 

4. c}cJ.W-~ ff 

Exopolysaccharide~ ~cl c Fig. 6-3.2)- -?Jo] -&-J~}9:i..Q..oi %~ ~3:.A] ~ 

.:f- o],tl 3:.t:}cJ(crude polysaccharide),5!. ~}ol 1JtloJl A}%~}9:it:}. 

5-1. General color reaction 

Crude polysaccharide~ ~'tl~ ~ ~-~'tl%..Q..£Ai c Molish~. Iodine­

~~~%~ . .::Z.c]2 ketose~ 'tl¾~..Q..-~Ai c Recinol- HCl, Chromotropic 

acid~-&. Pentose~ 'tl%~..Q..£Ai c Orcinol ~~. ~~cJ~ 'tl¾~~Ai 

-e Fehling, Benedict, Tollen's'tl¾~ir. ~ij)t,:~£Ai c Nihydrin~~ z.J­

z.J- ~~ (34)0!1 tt}c} 'ti¾A]~ :tt~~}~l:i!., Uronic acid 'tl¾~~Ai c 

Carbazole~(35)-& 7c]2 Hexoseamine-~ 'tl¾~..Q...£.Aic Morgan-Elson~ 

(35)~ z.J-z.J- AJ~oJl tt}c} 'tl¾Al~ :tt~1s}9:ic}. 
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Culture broth 

t 
Centri fugation(at 33, 000g for lOmin) 

Supernatant 
mixing with 
2 volumes cod acetone 

Incubate mixture 

at 4°C for 1hr 

I 
Filteration of polysaccharide 
with Wt. GF/F filter paper 

I 
Washing twice with 
water/acetone 
(1 : 2, v/v) 

I 
Redissolved in 2nd D.W. again 

I 
Dialysis 

I 
Freeze drying 

I 
Crude 

exopolysaccharide 

Pellet 

I 
Discard 

Fig. 6-3. A procedure of preparation of crude exopolysaccharide. 
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5-2. ~t:.J( total sugar)~ ~1 

Exopolysaccharide~ total sugar.2.J ~i:!J ~ Phenol-sulfuric acid 

method(35)½ ol%-gle:! Glucose½ lt.¾).Jji..£.. -&]-0:j .,Z.-&t~ct. 

5-3. 1c!~~ -YeJ.2.J ~1 

Protein~ ~~~ Bradfordi::1(36)~ <•1%-&to:f Bovine serum albumin~ 

£¾.,>..]li.£.. -g-to:f ..,z.-g-]-9;tct. 

5-4. Sulfate-Y~~ ~1 

Sulfate -qJ-eJ~ Dodgson's method(37:1 ~ oj%'!5"]-o:j ~1-g-}~c.t. Alli 

30mg-& 90% formic acid~ ).]-%'!5"]-o:j 6()% formic acid solution~ ~~~ 

.:f- lOOtoJJA• 8).].z.! %~ 7}?~-tiff).j{! c.} g 7cr'U-g-l-oJl).• Z!~).j~c.t. Z!~ 

.,>..]~~ 0. 5ml.2.j D. W. oJ] ~ff%t>ffAJ~ ~~% A]li.£.. -'-}%"6"t~.2..a:j .if.¾.AJli.£.. 

.A•~ K2SO•~ ).t%~t~c.t. 

3. 8ml~ TCA solution2j- 0. 2ml~ 7r?{t1iff A]li~ ~\Hl:!r-] 15~{!- AJ..g. 

ojJ.,>..i l,IJ~l ).l {! c.t% 0. D. 500nmoj].,>..i ¾~·.£ ~ ~113"]-o:j standard curve~ 

).t%13"to:f sul fate.2.1 tjeJ,& .,Z.~t~c]-. 

6. IR spectrum 

,1{!-~ c.tcJ-w- .Alli~ IR spectrum~ IR spectrometer(Shimadzu, model 

27K-01077, Japan)~ ).]-%"6"]-o:j KBr ~AjJi::1(38)..2...£.. ~AjJt!-~ ~1-g-]-~c]-. 

7. In vitro anti tumor activity~ ~1 

7-1. Alli 

~ ,._J-itloJl ).!-%tr Alli~ AJ7].2.j l,IJ'tloJl ~~ff ~~It!-~~ ~cti::J..2...£.. 

~1-o:1 ~i!-!B PBSoJl ~o:j At%~}~Ct. 
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7-2. ~;.~,£ 

~1,f]:£~ 1ltHl°'1Ai :,fiLfl'11fl 0JA]?']2 ~-e l!~-r-lsJ ~ ~-"ll.£Sl «tl¾ 

~ s·arcoma-180(o]-3"} S-180)-,&- A}-8--!}~c.}. 

7-3. ~J.-j].£Sj 'tlfl OJ' 

~ 1l~°'1Ai A}-S,'U S-180 cell~ BALB/c micesJ ~7JofJ IX 

106cell/mouse§.. -?A}-6"}0:j 10-15qJ 7J:;!.}.:f .Ji\-4=-7} ~}~ .Jt7Jof]Ai S-180 

cell-& ~H·J-6"}0:j culture plate§.. ,!~Zl.:f 20% Fetal calf serum-& ~7}t! 

RPMI 1640 JJfl;tJofJ,.1.1 '11ff 0J"U .:f cell ~.£~ 2. 5X 105 cell/ml.£ -o-}oj A% 

-o-}~t:}. 

7-4. ~t:}t;JsJ ~A-II.£ ¾~eJAJ1~2!-sJ ~~ 

'11fl 0J~ S-180 cell,& 24 well 1;J.l 64 well culture plateof] 2.5X 

105cell/m1Sj cell ~.£§.. -o-}oj 2. 5ml~ ~?t!.:f zt ~-qcJsJ ~.£~ ztzt 

I0Oµg/ml, 300µg/ml, 600µg/ml§.. "6"}0:j ~7}t!.:f C[¾ IncubatorofJAi 96AJZ}­

%~ '11fl 0J"6"}~Ai '11fl 0JAJz!~. ~t:l~ ~.£~ % zt-;tsJ J.-jJ.£4-¾ cell 

counter.£ ~~-o-j-0:j Lfl~-;t:;!.} ll]_;ttL~t:}. oJttfl Lfl~-;tof] ~ %eJSj ~it~ 

PBS~ ~7}'6"}~t:}. 
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1. {E-cl-rr~ %1 tJ.l ~,._a 
{E-cl-rr~ ~Eff::::: Gram negative~ coccobacilli type'?J~ ~~~oj7J -t!­

~.£. ~~tr}9;1...Q..o'i(Fig. 6-4), rapid mu! ti test system~ AP] ZONE kit~ 

ol-§-tr}o:j ~!}~~ AJ~~ ~.5:.~ ~;!H:' Table 6-12} ~t:t. 

2. l:1]~1t}oj] ~~ {tel 2t:.c:tcJ~ -!.Pa 

2-1. General color reaction 

Crude polysaccharide~ ~~~~ 11~~%~ ~2}::::: Table 6-2~ {fo] 

t.+Ett.+ crude exopolysaccharide::::: ±_i!J.9-J protein~ tHl-trt2 ~::::: 1:ij~~ 

-"8~ hexose.£. -,1-AJ~<>i;tJ ~..Q..~ ~{E-~~ ~¾trt2 ~Al U::::: ~..Q...£. 1-.}E} 

~t:t. .!E~ Elson-Morgan reactionoJ] ~%trtAl U ~ ~..Q...£. .5!_o} 

hexoseamine~ -e~fftr}Aj U::::: ~..Q...£. l--tE}~..Q..q Carbazole1t}oJl ~c!iff 

uronic acid~ -e;.{ff::::: !t~~ 4- ~~t:t. 

2-2. ~ cJ( total sugar)~ ~11 

~cJ~ ~~~;!} cJ~ ~i!J~ 46.4%(w/w)o]9;1_..Q..~, 53.65%(w/w)~ 

nonsugar compound.£. -,1-AJ ~ <>i ;tj ~ ::::: ~! ~ q Et ~t:t. 

2-3. 1t!l!!l ~ ~i!J ~ ~~ 

Bovine serum albumin~ Jf.¾J-1..E..£. R.¾~{i~ J.}%tr}o:j ~11 ~2} {E-c] 

~ exopolysaccharide~ BJ!!!~ ~i!J ~ L 86%( w/w) 9;1.t:}. 

2-4. Sul fate~•IJ'~ 41 

Jf.¾J.)..E..£.-"1::::: K2S04~ -"r%tr}o:j .R.¾~{i..Q...£. .!r-c:J -=jl-~ exopoly 

-saccharide~ sulfate~ ~i!J~ 4.28%~lt:L 

-137·-



.. ... ,.. °'f'> 

' t .. 
• - .,, ... 
,, ,.,.,. • .. 

# ... ,. , •• .... 
·:~,. t 

"' 

Fig. 6-4. Photomicrograph of isolated strain( Xl,000). 
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Table 6-1. Physiological and biochemical analysis of sulfated 

JX)lysaccharide producing microorganism. 

Test 

Gram staining 

Cell shape 

Oxidase 

Catalase 
reduction of nitrates(N03-+N(½-+N,!) 

indole formation from tryptophane 

glucose fermentation 

alginine dihydrase 

urease 

gelatinase 

/3-glucosidase 

/3-galactosidase 

assimilation of 

glucose 

arabinose 

mannose 

mannitol 

N-acethyl glucosamine 

ma! tose 

gluconate 

caprate 

adipate 

malate 

citrate 

phenyl-axcetate 
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Table 6-2. General color reactions of the produced exopolysaccharide. 

Test 

Phenol-Hz,504 reaction 

Iodine reaction 

Molish reaction 

Recinol-HCI reaction 
Chromotropic acid 

Orcinol reaction 
Fehling reaction 

Benedict reaction 
Tollen's reaction 

Nihydrin reaction 

Cabazole reaction 
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Crude polysaccharide 

positive 

negative 
p::>sitive 

negative 
negative 

negative 
negative 

negative 

negative 

positive 

positive 



3. Exopolysaccharide~ IR spectrum 

Fig. 6-5c:>fl 1.-}Eh!! Bt9.J- ~ 0 1 t::J-W- 1}[ 0~~c:>11.1-.; ~ 0 1~.£.£. 1.-}Ett-tc 

3400cm-1c:>fl.1-.i~ 7Jt} ¼47t ~1f~~E.oi 2880-2980cm-1 1r 2~ C-H 

stretching, carboxyl7] ¾c:fl~ 1400 1l? 1600cm-1 -¥-t:-c:>fl.1-.i~ ¼47t ~1[ 

~ ~.:i!. f-.£. uronic acid~ ¼4~ l-}Et1~ff c carbon{! 2eJ~l~ C=0~ --8~ 

~%.£.£. 2.~~C 1725cm-1 -'f-t:-~ ¼""r0 (39)5:. ~1f~~t:-t. .9:.~ S-0~ 

~%.£.£. ?~~ c 1240cm-1c:>f].1-.i~ ¼4.7t ~1[~~.Q.o:j sulfate ester~ 

~;;tff~ 1.-}Ett-ff C 830cm-1
( 40)c:>fl.1-.i~ ¼4~c. ~1[~ ~r:t. 

4. In vitro anti tumor activity~ ~11 

AJfe~.:ij- ~t:tt::J~ in Vitroc:>f].1-.i~ irJ.-f]~ ¾~Q:JAjJj[.:ij-~ ~1~21- ~ 

J.-fl~ ¾~~~~ Fig. 6-69.}- ~.Q.o:j 0 ltt!I~ .1-.t~~tc cel}eJ~ Fig. 6-79.}­

~o] 1.-}Etl-} in virtoc:>f].1-.;~ ~J.-f]~c:>fl tff~ ~r:rt::J~ ~J.-11.£ (if AjJ 1[.:ij-~ 

:t,f-~~ 4 ~~Ct. 
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Fig. 6-5. IR spectrum of isolated exopolysaccharide. 
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Fig. 6-6. Growth curves of Sarcoma-180 eel ls in the culture medium 

containing exopo I ysacchar i de produced by 
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Fig. 6-7. Death curves of Sarcoma-180 eel ls in the culture medium 
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~l 4 ~-

'!ff 0J ..Q_£_ 4'-E-j ~ cl t! 1, 500o:) ~"'r¾ su I fate 'Y¾ exopo I ysacchari deii;­

"<!l "'8 ~} c ~ l"'r~ ~cl~}O:J ~~ "<!l~~-!J -laPJ{J,,q~ -&-J~}9;l.2..o:j, ~~t! 

exopolysaccharidec ~1tl~ l:IJ~~~'d~~ -&-Jt! ~:i}. ~cJ(total sugar)~ 

-yaJ~ 46.4%9;l.2..o:j uronic acid{t 'Y¾-f;}c hexose.£. -=jl-Ac3£loi;;r.'! ~c ~ 

.2...£ t..lE}xl:c}. EE.t! 53.6%~ l:l]t:J"'g~(nonsugar compound)¾ 1t!i»J~ ~i:!J 

~ 1.86%91.2..o:j, sulfate~ ,YeJ~ 4.28%.£. l-}'c,txl:c}. .:lc]2 IR spectrum 

ojJAi S-0~ ~%.2...£ ~~£le 1240cm·1~1 ¼4~ sulfate ester~ e~ffit 

t..lE}~ac 830cm-10!lA1~ ¼4½ :tt«l~ 4 ~~c}. 

~~t! exopolysaccharide~ in vitrooJ]Ai~ sarcoma-180 cellO!l i:fft! 

~J¾ 0J ~"'8 ~ ~7}£] c exoplysaccharide~ 0Jo] ¾7}~~ !f-~t! ~.Ai] 

!l:- ~Afl ~:i}½ :tt«l~ 4 ~~c}. 
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