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Antimicrobial activity and tumor cell growth inhibition
of an Actinomycete isolated from Korean soil

Jin-Ho Han, Seung-Cheol Kim, Young-Soo Chang and Kon Ryeom
Department of Microbiology, College of Natural Science, Dankook University, Seoul, Korea

Abstract—An Actinomycetes strain JB isolated from Mt. Hanla had a strong antimicrobial activity
against gram positive bacteria and tumor cell growth inhibition. Especially, it couldn’t degrade
starch and casein as organic compounds. It was resist on lincomycin and rifampicin. The spore
mass of strain JB which was arethrospore was white. DAP of the cell wall was L,L-DAP. Antimicro-
bial material was heat stable, dissolved in ethyl acetate, and not dissolved in butanol. In the press-
nce of 0.1% phenol and 4% sodium chloride, strain JB could grow, but it didn't growth at below
10T . Strain JB didn’t use dextran, sodium acetate and sodium citrate as sole carbon source and
L-cystein and L-thereonine as nitrogen source. The filtered broth of strain JB had the antimicrobial
activity against gram positive bacteria, especially Staphylococcus aureus (ATCC 65389) and the gro-

wth inhibition of tumor cell line.

Keywords ] Actinomycete strain JB, Staphylococcus aureus, Tumor cell, L.L-DAP.
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Table I— Antimicrobial activity of culture filtrate of st-
rain JB

Microorganism Inhibition activity

Staphylococcus aureus +
(ATCC 65389)
Bacillus cereus(ATCC 11778)
Bacillus subtilis(ATCC 6633)
Micrococcus luteus(ATCC 9341)
Escherichia coliltATCC 10536) -
Bordetella bronchiseptica
(ATCC 4617)
Pseudomonas aeruginosa -
(ATCC 10490)
Proteus spp.(MB 838) -
Aspergillus niger(ATCC 32656) -
Candida albicans(ATCC 10231) -
Saccharomyces cerevisige —
. inactive

+ + +

+ . active —

Dry weight Inhibition zone

Incubation time(Day)

Fig. 1—Production of antimicrobial agent and pH va-
lues of strain JB.
Inhibition zone(mm) pH Dry weight(mg)
—o— HeLa, —+ HEP2, — VERO E6

A2 MM -FFEAL HE F of 44
Rl A7) AlzEksle] 6 HIx]Ql 27 mme)
AA e vk A FAE 39 <F Tmg 7TUH
47mge 2 HuxE Hgorm, miokde] pH W3l
712] gl cHFig. 1).

A AazAe delny] sty wHAYS
24 #Hr}steich Hexosedl glucoseo] 4 27 mm<)
o] A1 21, pentose’l xyloseoll 4 25 mm, disacchari-
des<! surcoseol 4] 28 mmZ & ey o, pol-
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Fig. 2—Effect of carbon source(0.4%) on the produc-
tion of antimicrobial agent from strain JB.

Glu. : Glucose Fru. : Fructose Xyl. . Xylose
Man. . Mannose
Suc. ! Sucrose Lac. . Lactose

30k
—_ 5
g
=
=
QL 207
=
<
N
o 151
B
=
=2 .
= 10
=
S

4

ol

2 3 q 5 6 7 B 9 10
pH

Fig. 3—Effect of initial pH on the production of anti-
microbial agent from strain JB.

vhydric alchol?! mannitolo 4] 17 mmE o) 273}
fatabA webdhFig. 2).
Z7] pH7} 3HEH A4l
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E4g ob7] sisle] P FAS), FAW ¥
%9} deldhat AL odetusith FFELE F

A ole A 27 mm= vpepgkorn], Aol 20 mmE
vtebyttiTable 2). JBu57F Ailske atE39
§-71 80 %A ethylacetateol] wi-$- % £-31=¥g)
2 (25 mm), butanolsll= 3] &85 =] ¢steh(Ta-
ble 3) Ethylacetate - chloroform(2 : 1)4 7 &ulj Akl

= 2= X O

A FHFE-R12 Rfghe] 0.63, 0.8204 FHE=glow,
711‘1%‘5\_]_ Tbr" ] I- II lmgﬂa 1“11-’] ?'?—r—/l:o“ *‘—';‘o‘_] S
08-S 2 A3}t Staphylococcus aureusol 4 15 mm

(%2 D2} 10 mm(E-3] 1D 342k Rk Staph-

ylococcus aureuss hAte g MICE s ZHx) 32

pg/mie) & velyciTable 4).
SHHZF MERINE —ufckoioe] shAlzF A
& wfekeiel 10 'o4 Helaw 2%9] 4&&& H

9o, HEP 2= 47%° q&8&&, VERO E6 cell
80% ¢ AE8E Hgch 10 ¢ 3] Yo 4= Helar=
24%2] Y Z8&-2% HEP29} VERO E6 cell 77} 88
%ot 86%F Hod o] 4 AsE =] dafen,
HeLa cell line®] 739 wjokoiel 10 *7}z] AdAlol

Table II—Test of properties for antimicrobial agent produced by JB

Microorganism Broth filter

Staphylococcus aureus

Mycelium extract Thermostability

(100, 15 min)

Inhibition zone(mm) 27 20 27
Table III—Solubility of extracted antimicrobial agent by JB
Microorganism Butanol extraction Ethylacetate extraction
Staphylococcus aureus

Butanol Filtrate Ethylacetate Filtrate
Inhibition zone — 26 25 slight
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Fig. 4—The survial rate of HEP2, Hela and VERO
E6 cell in various culture medium concentra-
tion.
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Fig. 5—The survial rate of HEP2, HelLa and VERO

E6 cell in various concentration of partial-puri-
fied fraction.
—eo- HeLa, —+- HEP2, — VERO E6

A4S e AR vebyitiFig 4). AdEse o
NEF AR odAls g ol Zat 4pgdw Hela
cell lineol| 4= 292 H&/S Bolow, HEP 2¢|
3= 23%% HeLaol 413> 40%2] ﬁf.«-f waich 0.4
pg®l 5ol 43= VERO E6% 83%2] &85 HEP
20f #1= 48%, HeLaoll M= 45%4% vlepbf o, 0.04
pg¥- e HEP 29} VERO E6 cell> zHzt 90%,

G2 7]9] Al AR 1103014 HeLa+ 0.004
ug7H A E(77%) %3 & 2 HebdeHFig. 5).
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Table IV—MIC data of partial-purified fraction

Concentration(ug/m/) 1000 500 250 125 64 32168 4 2

Microorganism

Staphylococcus e T
anreus

— > non-inhibition
+ . inhibition zone

Table V—IC;, of the partial-purified {raction by the
MTT assay

~ cell line - ICa
HEP 2 0.3583 pg
HelLa 0.1532 g
VERO E6 23415 g
A R-glel Tumor cell lineo] )&+ 1C,3he

Hela+= 0.1532 ug, HEP 2<> 0.3585 pug, VERO E6+=
2.3415 pg 2. & v}elyicHTable 5).

M =0 HEfSHE 9 AU3IEHE EM - JB-2l
¥ bz SLal Aol 4, o)4i-o] spore chain-® & Al s},
spore massﬁl Ak gllolglnl,
lium #72h-e 74 Aede)edn).
YEME mediumel 4} zF#H Aol
o]l o, melanine-&- 3 A3 8}). efakeh. cell wallell =
LL-DAP7} &2shs, phosopholipid #.5=
yetanolamine, phoshatidylinositol, phosphatidlygly-
cerols &3l ¢k AAEY 2 26~35C o)
], pHiz 7~8% FAHoE iiepydeh

LS.P. medium~del %} spore mass #72+2 314 A
& substrate mycelium-2 Z4, xgh A
e}yl o, soluble pigmenti= YEME agarAboll + 2H4
Ald g chelyiu) JBH#F2] organic compound -3l
B il R S ST
91211, adenine, guanine, tyrosin, gelatin, hypoxan-
tin ks shedch B AUAl WA Ak

rifampicin®} lincomycin®eli= W& 74219, pencil-

substrate myce-

Soluble pigment<>

phospatidl-

12 o}

- 0

Py A}t starche) caseing

lin, gentamycin, cephalordine, meomycin, streptom-
yeiniz Wde] isdvt JBw o] SrdAd-e ol ofed
g AMBE g Aol v FA R Gram WA
AQl Bacillus subtilis$t Micrococcus luteusol| b 2]
A48 Holeh 2ot pH4, 3ol Qe »laeA
a2gl 37C 2} 47C ol 2] A Aslgd ot 4C, 10T ol
A= ek Esglov pH4, 34E ol @
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4 ek,

sl3t Asal A7) 28k B2l A3 phenol
(0.1%)3} sodium chloride(d%)oll 4] A #&kei e, ¢}
£ Ede ") AaebA Eakedvk

IB#F29] ekl o] 842 sorbose, dextran, so-

dium citrate¥ negative control3} gk g
X9 o, D-mannose, D-galactose, D-xylose, D-fruc-
tose, cellobiose, threhalose+= positive controldl glu-
frabgh s Heolow,

nose, L-arabinose, maltose, mannitol, raffinose, D-

cose 2} sucrose, L-rham-

lactose, meso-inositol-< positive control¥} negative
control?] F7F Are] A=kS walcr)

IBT 39 A4l o] &2 L-phenylalanine, L-va-
line, potassium nitrate, L- arginine-2- positive cont-
7h2

rolgl L-proline, L-asparaginei} > 4325 L-se-
positive controla}k

Wge weik,

rine, L-histidine, L-methionine-

negative control?] F7F w2

i

]

Streptomycesoll 4 A AbEE ok
E3 2= doxorubicin, daunorubicin 5]
vfjoFell o e} Fe)Fo] ql el AbgEaL sleh #HT
Streptomyces )l Actinomadula speciesel 41} M=
ol BAS screeningsbdrhs Rizh QIek
weps wpFo R P A2E FFAE 4 oA
TahE AL olg f8sich 7)Ed e
Ao B sl Aibz a4} gHAd A o 28 3=
mitomycin, actinomycin®-} 3r¢) DNAel| 3
A #He-g ste] 3 S A s FAEUS
novobiocin® #¢] DNA =i RNA polymerase®]
BA-e Assle FAEA Sol drk o] EHEE
ZeoF Aol 248 By} ohle), Faele A
Aoz vepgdeh? meb T E A
A5 3b7) et Azkglo 2 A gy S ks WAl
ek 7be ol$ 45tk £ H¥PelAx Gram
okAl Aol FFHL e JBEFE Adsidch
Alglel) 4] Fokt= tumor cell line adherant cell
lineel 71-& zpetsle] MTT assayHhy-& AHE-3lodch
oF| ZA|HYe FAE Ad AREE Ao
Ha 493y Ho 797hA] =E347, & Al
A 6d Fok d45xF AAHch MTT assayiel

[2]
L

AN

olal ZA = 2Fzke] tumor cell line?] ICs 32 0.1532
ug, HEP 2= 0.3585 pgo. & vehydond, v}2 My
o)) o]5lwd Human 28 leukemia celldl KI562
(ATCC CCL243)2) 7]& &gl BAlol gk IC, 7t
oxorubicinel 4] 0.003 pg, bleomycinell 4] 0.1 pg, 5-
FUell 4 0.02 ug, mitomycinel] &l = 0.03 ug2 2
vlelytom, eulm e 2 tumor cello] doxorbicin®]
[Cs 742 0.001~1 ugrlolel ele= 7122 B gt
ol& B e B4 Bl IC
it ubA vlepghod, Al AMgEl Fok AE
F2| fev) oE2x, 48 ke Edo] sk
A4 =« edekor, &4 whflM chae] zpe]st
= ok AbERch 2y
g *é oz *ﬂ 52 A5l VERO E6 cello 4] 9] ICs,
2R b= tumor cell line?l Hela, HEP 244 ICs,
gro] wHA vlepd 72 Mo}, normal cell lineR.o}
tumor cell lineoll & A¥ HA& ¥l 7oz 1}
2 7e2 8

Ao EXE ISP 447 Bergy's man-
nual?ell whebd FAstedcl el JBEaE cell
wall¢] DAP7} LL-DAPZ 74 =42, phospholipide]
phosphatidylethanolamine®] &-#-5l¢] Sterptomyces
9} §-4}3)c), e A 3} chemical inhibitor2] 714
growths = 434}, carbon source® dextrang ©]-§
skx] Eali= A3 e st EA o] Streptomyces exfo-
liatus®t A5} mannitolg A& o]-48x] Eale
A3 melanin 2o HAFo| tha zlo]HE Hal
=3

webx] HEg Fo B4 4T A viokedd
qE-2 SRS £ 22 F oin vivod §E

Fojo] QAW BHE dohnt AYo] LTHk

A

°

b

ramSA Aol 7t 8t
stedct 1% 7V S
Aulgh &, wijof oj o] dEHA
& oluglon, w39

2
ofr

< w3k
1. JBiL-r4 v gkod Mg Gram A Aol ¥
S ol E3| Staphylococcus aureusdl 733 3
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B
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72+l 1, tumor cell lineql HEP 29} HeLa2]
& A&~ 7]m, normal cell lineq] VERO E6¢°l|
B} 319* s 5E e

2. JBiFF+= spore mass’} whiteo]x, ¥ ExHE

e ozi nqo

Y

7}x)™, yeast extract-malt extract agarell4] brown
Aol MiE ugdon, cell wallel DAPE LL-
forme] it}

3. Organic compounds®] 8ol 3= starche} ca-
seing F-a]stx] 58] o, antibiotic resistant test
o )%= lincomycin®} rifampicinell ) 4-& 7} o,
chemical inhibitor®] Zxslell4] A1Z& phenol(0.1
%)#} sodium chloride(4%)<&#H 8ol 4] 43 #}3}e) o,
27} 4T 8} 10C o] Aol A= AAbsh#] Lok

4. &b o}-8 Aol 4] dextran. sodium acetate,
sodium citrate® %3 o]&3}2 Kalglon, o}
BRI AES A o] gatadrh A o8 A=
L-cystein®} L-threonine?t-2 o]-8-3}% 23}4ic}.
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