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Anti-inflammatory activity of Streptomyces praecox 291-11 isolated from

rhizosphere of the seaweed Undaria pinnatifida

Nam-Hee Park

Department of Biotechnology, Pukyong National University

Abstract

Marine actinomycetes that showed anti-inflammatory activity have been
surveyed. Total 363 strains have been isolated from marine sediment, seaweed
tissue, and seaweed rhizosphere. Among them, two strains of 16 and 291-11
showed the most potent anti-inflammatory activity in a phorbol-ester-induced
mouse ear edema and erythema assays. Strains 16 and 291-11 were isolated
from the brown seaweed rhizosphere of Sargassum thunbergii and Undaria
pinnatifida, respectively. The strains were identified as Streptomyces
macrosporeus and St. praecox by 16S rDNA sequence analysis. Anti-
inflammatory activity of St. praecox 291-11 was higher than St. macrosporeus
16. So St. praecox 291-11 have been surveyed by various type of the medium,

cultivation time and extract solvent for the optimum conditions that has strong

Vil



anti-inflammatory activity.

St. praecox 291-11 was cultured in CF-4 medium for 6days and B medium
for 4days. And iso-propanol extract of St. praecox was fractionated into several
subfractions by using high performance liquid chromatography(HPLC)
purification. Fraction 40min and 4 Imin(designated BM31) isolated by using C;g
reversed-phase column HPLC purification showed good activity in phorbol-
ester-induced mouse ear edema, erythema and bloodflow assays. Both of two
fractions were same by GC-mass analysis. So, after collect of BM31, analyzed
NMR and tested to anti-inflammatory activity for compare with indomethacin.

1Cs of indomethacin was 76.5 £ M. BM31 ICs, of edema was 170ug/1010, ICs,

of erythema was 260/:g/100 and ICs, of bloodflow was not determined.

Key words: Streptomyces praecox, Streptomyces macrosporeus, actinomycetes, undaria pinnatifida

rhizosphere, anti-inflammatory
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Table 1-1. Number of actinomycete colonies against sediment and
seaweed samples including tissue and rhizosphere at

various collection sites. ND, not determined.

Collection  Actinomycete colonies  Actinomycete colonies

sites / Sediment samples / Seaweed samples
Kangnung ND 71/ 17
Pohang 116/12 10/17
Ulsan ND 4/3
Busan 48 /14 35/24
Tongyoung 21/4 2 /40
Wando /43 41/10
Total 200/ 33 163 /111
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Table 1-2. Number of actinomycete colonies isolated from various agar

media.
Isolation media Actinomycete colonies / Samples tested
M1 medium 235/ 144
M2 medium 3/41
M3 medium 0741
M4 medium 125/ 144
M5 medium 0/41

12



Table 1-3. Cell growth and collection source of strains 16 and 291-11
isolated from seaweed rhizosphere. Each strain was cultured in

5 mL of M1 medium with 150 rpm at 18 °C for 10 d.

Strains ~ Cell mass in Cell mass in Seaweed Collection
SW-based M1 DW-based M1 source site
medium (mg) medium (mg)

16 355 86 Sargassum Chungsapo,
thunbergii Busan

291-11 340 310 Undaria Kangnung

pinnatifida

13



Table 1-4. Anti-inflammatory activity of strains 16 and 291-11 isolated
from seaweed rhizosphere. Reference with PMA showed edema
value of 0.81 + 0.04 and erythema value of 0.27 + 0.01. Mean %+
S.E.(n>7); 'P<0.01

Strains  Cultivation Edema value Erythema value
16 Culture fluid 0.49£0.12 0.30+£0.08
Cell 0.58+0.11 0.15+0.07"
291-11 Culture fluid 0.25+0.11° 0.18 +0.04
Cell 0.63 £ 0.08 0.19+0.07

14



Q)]

5’ TAACTGCAGTCGAAGATGAACACCTTCGGGTGGGGATTAGTGGCGAACGGGTGAGTAACACGTGGGCAATCT
GCCCTGCACTCTGGGACAAGCCCTGGAAACGGGGTCTAATACCGGATACTGAACCGCTTGGGCATCCAGGCGGT
TCGAAAGCTCCGGCGGTGCAGGATGAGCCCGCGGCCTATCAGCTTGTTGGTGAGGTAACGGCTCACCAAGGCGA
CGACGGGTAGCCGGCCTGAGAGGGCGACCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCA
GCAGTGGGGAATATTGCACAATGGGCGAAAGCCTGATGCAGCGACGCCGCGTGAGGGATGACGGCCTTCGGGTT
GTAAACCTCTTTCAGCAGGGAAGAAGCGAAAGTGACGGTACCTGCAGAAGAAGCGCCGGCTAACTACGTGCCAG
CAGCCGCGGTAATACGTAGGGCGCGAGCGTTGTCCGGAATTATTGGGCGTAAAGAGCTCGTAGGCGGCTTGTCA
CGTCGGTTGTGAAAGCCCGGGGCTTAACCCCGGGTCTGCAGTCGATACGGGCAGGCTAGAGTTCGGTAGGGGAG
ATCGGAATTCCTGGTGTAGCGGTGAAATGCGCAGATATCAGGAGGAACACCGGTGGCGAAGGCGGATCTCTGGG
CCGATACTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCACGCCGTARAC
GGTGGGCACTAGGTGTGGGCGACATTCCACGTCGTCCGTGCCGCAGCTAACGCATTAAGTGCCCCGCCTGGGGA
GTACGGCCGCAAGGCTAAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGCGGAGCATGTGGCTTAATTCG
ACGCAACGCGAAGAACCTTACCAAGGCTTGACATACACCGGAAAACCCTGGAGACAGGGTCCCCCTTGTGGTCG
GTGTACAGGTGGTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACC
CTTGTCCCGTGTTGCCAGCAGGCCCTTGTGGTGCTGGGGACTCACGGGAGACCGCCGGGGTCAACTCGGAGGAA
GGTGGGGACGACGTCAAGTCATCATGCCCCTTATGTCTTGGGCTGCACACGTGCTACAATGGCCGGTACAATGA
GCTGCGATACCGCAAGGTGGAGCGAATCTCAAAAAGCCGGTCTCAGTTCGGATTGGGGTCTGCAACTCGACCCC
ATGAAGTCGGAGTCGCTAGTAATCGCAGATCAGCATTGCTGCGGTGAATACGTTCCCGGGCCTTGTACACACCG
CCCGTCACGTCACGAARAGTCGGTAACACCCGAAGCCGGTGGCCCAACCCCTGGGGAGGGAGCGTCAAGGG3

B

— Streptormiyces winaceus AB184569 |
Streptomyces_aurantiacogriseus AB184451 |
Steptomycos capllispiraiis AB184577 |

— 1 Streptomyces werrasnsis AB154381 |

| [ Streptomyces stramineus AY9Da907 ]

Streplormyces ghanaensis AY999851 |

16

Sireplomyces macrospoveus AB184542

[Streptomyces griscofiavus Avaaariz |

r"‘f Streptomycas cellulosae AB184265 |
Streptomyces_djakartensis ABTB4657 |
Streptomyces cyaneus AJ399470 |

Straplomyces azureds AB184837
Sirepliomyoes pseudogosecius AB154232

Straptomycas gancidicus AB1B4G660

Figure 1-1. 16S rDNA sequence (A) and phylogenetic tree (B) of
Streptomyces macrosporeus 16. The strain 16 was isolated from
the brown seaweed Sargassum thunbergii rhizosphere at

Chungsapo, Busan.
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G

5’ TCGAACGATGAAGCCCTTCGGGGTGGATTAGTGGCGAACGGGTGAGTAACACGTGGGCAATCTGCCCTTCAC
TCTGGGACAAGCCCTGGAAACGGGGTCTAATACCGGATAACACTCTGTCCCGCATGGGACGGGGTTAAAAGCTC
CGGCGGTGAAGGATGAGCCCGCGGCCTATCAGCTTGTTGGTGGGGTAATGGCCTACCAAGGCGACGACGGGTAG
CCGGCCTGAGAGGGCGACCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGA
ATATTGCACAATGGGCGAAAGCCTGATGCAGCGACGCCGCGTGAGGGATGACGGCCTTCGGGTTGTAAACCTCT
TTCAGCAGGGAAGAAGCGAAAGTGACGGTACCTGCAGAAGAAGCGCCGGCTAACTACGTGCCAGCAGCCGCGGT
AATACGTAGGGCGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGAGCTCGTAGGCGGCTTGTCACGTCGGATGT
GAAAGCCCGGGGCTTAACCCCGGGTCTGCATTCGATACGGGCTAGCTAGAGTGTGGTAGGGGAGATCGGAATTC
CTGGTGTAGCGGTGAAATGCGCAGATATCAGGAGGAACACCGGTGGCGAAGGCGGATCTCTGGGCCATTACTGA
CGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGTTGGGAACT
AGGTGTTGGCGACATTCCACGTCGTCGGTGCCGCAGCTAACGCATTAAGTTCCCCGCCTGGGGAGTACGGCCGC
AAGGCTAAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCAGCGGAGCATGTGGCTTAATTCGACGCAACGCG
AAGAACCTTACCAAGGCTTGACATATACCGGAAAGCATCAGAGATGGTGCCCCCCTTGTGGTCGGTATACAGGT
GGTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTGTTCTGT
GTTGCCAGCATGCCCTTCGGGGTGATGGGGACTCACAGGAGACTGCCGGGGTCAACTCGGAGGAAGGTGGGGAC
GACGTCAAGTCATCATGCCCCTTATGTCTTGGGCTGCACACGTGCTACAATGGCCGGTACAATGAGCTGCGATG
CCGCGAGGCGGAGCGAATCTCAAAAAGCCGGTCTCAGTTCGGATTGGGGTCTGCAACTCGACCCCATGAAGTCG
GAGTTGCTAGTAATCGCAGATCAGCATTGCTGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACG
TCACGAAAGTCGGTAACACCCGAAGCCGGTGGCCCAACCCCTGTGGAGGAGCTTCAAGTGACGAG3

B

Streptormyces ofivaceus AB184736 |
Straplormyees gnseoplanus AY995594
wscales AYD99770
| Strepiomyces pamsi AJSEO1TT
Sireptomyces albovinacous AYSI97T50
pragcox AYFH9853

Streptomyces pluncolorescens AB1B4162 !
Straplomiyces mediolani AB164674 |

Sirapi ces rubiginosoholvolus AB1E4240
Streptomyces_ faveus AB184083

5 mmosus subsp. rimosus ABTB4T44
§ virdochrovnogenes AB 184088
Streptomyces anwlales AB1B4ETS
Streplomyces tricofor AB184683

Figure 1-2. 16S rDNA sequence (A) and phylogenetic tree (B) of
Streptomyces praecox 291-11. The strain 291-11 was isolated
from the brown seaweed Undaria pinnatifida rhizoshere at

Kangnung.
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27| = Streptomyces praecox 291—119] & A= &

Ae 7] A% A4 20 2= AR A el WY
otk WA o] F5, WA, f718v FE Fol 4E I o
% &9 dolnm 43 &VAL 20 Fob FEES WE
3 HPLCE Ba AASAY. 1el3 44 § F2¥4S s

standard =23 Inhibition concentration 50, Limited

concentration 509 tfdl v, ZAFsE A &o|t}

Az g2 By

1. WAER e ¥ 9% 53}

FAT Aol 71F Hold FHAHAE A=sy] H&f H
At kel ARE-H = & A QIR 974A & Al xsAt. 97t
219l HiA = o3 Bry; CE—481A] (Glucose 4 g, Malt
extract 10 g, Yeast extract 4 g, CaCO3 1 g, MgS04 - 7TH20
0.8 g, seawater 1 L, pH 7.8), TCG ¥wj#| (Tryptone 3 g,
Casitone 5 g, Glucose 4 g, seawater 1 L, pH 7.8), Al—
C(=M1) H}#](Starch 10 g, Yeast extract 4 g, Peptone 2 g,
seawater 1 L, pH 7.8), GAS(=M2) #]A] (Glycerol(100%)
12.5 ml, Arginine 1 g, K2ZHPO4 1 g, MgS04 0.5 g, seawater
1L, pH 7.8), GAC(=M3) ¥#] (Glucose 6g, Chitin(colloidal
chitin) 2 g, seawater 1 L, pH 7.8), A ®|x](NaCl 5 g,
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Nutrient broth 8 g, seawater 1 L, pH 7.8), B 8}#] (Glucose
5 g, (NH4)2S04 1 g, KH2PO4 15 g, MgS04 - 7TH20 0.2 g,
MnSO4 - H20 0.0015 g, CaCl2 - 2H20 0.02 g, FeS0O4 -
7TH20 0.04 g, seawater 1 L, pH 7.8), C ¥l#] (KNO3 3 g,
KZHPO4 1 g, MgS04 - TH20 0.5 g, FeS0O4 - 7TH20 0.01 g,
Peptone 20 g, seawater 1 L, pH 7.8), D ¥1#] (Glucose 1 g,
Yeast extract 1 g, seawater 1 L, pH 7.8). Test tube®] 15
mLA Axzsty B F EE dAels 0.2 gm=E o
cycloheximide (100 pgg/mL) 9 rifampin (5 gg/mL)E
Fol Z Alwre] S AT SlEke] Hrbekadvh e
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4. Active substance ¥

(

} A5 a3 = FEES s5sto] HPLCe 4§33l
o 2 el wiekshA] &2 AHY wiATe FFAI ¥
HPLC A& st tlolHE Atk Tt Bujx|olA wjetsd
A S wjgFAE A7 FFAN F GAste] HolHE 4 %
7t peaks HIWSFITE A A U2 peaks B4 A3 oA
A elaldt, A= HPLC C,3 reversed—phase column
(Alltima, 10x250mm)e°l ZA€3}o] linear gradient® 00—
100% acetonitrile (0.1% TFA)& 60+ &<t 205 nmollA
42 2mL min ' 2 £%3 %t &4 peaknitt & A= &5
543 &do] Q= peakE A€} isocraticdtelA
Y peak® AAE ¥ ¥ GC—mass, NMR (proton, carbon,

2D)s8 B4 T g A AT T sEEE

o\

o{N
il

=A%k 9 7|+=2<2l indomethacin

5. Active substance?] =EH Ag
AdF FAHS Holx= BEFE Rol wr¥EE A
X+ 10pg /10p, 50ug /1040, 150pg /10p0, 200ug /101,

300ug/10u0, 400pg/10pe B2 AR AT F 5vtg
o 4e APt

(
—

o[\
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W FEE disk A W (n vivo) & (edema)
AAEIE gl flste], A HA 7vky o]t
BALB/c 23 (oF 8—-105F%, AT 25-30 905 A&t
FEo] 2 g5 % 719 ¢ ol acetonel® el gt
PMA (Phorbol 12-myristate 13—acetate; 0.2 xg/10
sL)E 10pxL A F1F T3E39] 10A1%F Fo] Spring—
loaded micrometer (Mitutoyo Corp., Tokyo)® #& FAE
S8R old WAHHE FE=2 04 mg/l10 pL FEEA
10 p LA OH.9= S0F Pd =X g PF 7

(S10=S0)/SeEA EAISIH, ol S0 PMA =3 10A13+

b

Fo 7 A S & 0 A A FAoI FEEo]
R olwre AATS XS dEF PMA 455 oF 0.81
+ 0049 @2 . mgh BUE GAs W (-

FREWAETEEY) x 10002 EA5

"
mm

6-2. 8 JA&E

WX FEE st AA W (in vivo) &8 (erythema)
AAags ZAsH] Astod= A9 e | Besuu s
Aol o] PMAE 10pLA E3x3to] 10A]3F 2o 79
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T8 AEE fOA"zhvEE #Gste] olE HFEHAA
Adobe Photoshop 7.0 X273 0
(magenta) %o = S5t T3S Ri0—Ro)/Ro=EA
EAlsH, ol Rjp> PMA =
#telm Ry & 0 AIZF we] A9 He A glolth, F& &0
g oEe AARES 33 o
0.27+£0.019 &S w3 Add dAE (> (-
FEEZTI/NETZFIED x 10002

6-3. 8F =887
g FEEo Yot A o (n vive) F EE
(bloodstream) SAlg¥E szl st = A9

HFEAA s AdolAdel Zo] PMAE 10xL¥ E¥3t4
10717, Zol A B e el E- = laser speckle
flowgraphy (Inflameter LFEG—1; SoftCare, Fukuoka,
Japan) & ARE-8ted AT wA ol laser beamel 23|
A9l Mo} Adie) Hof WY W) WR AL S
2| 7 ®2He Agls 05 cma 7 W AA 5
mm® F3ts HFE delA EAeAtH(Lee et al., 2003).
ik Rio—Ro)/Ro=A EASHH, oju] R PMA =3
10A17F #2] A9 dF @elw Ro & 0 ARF we] A9 7/
olth. FE =0l 3l oS AARtS £33 279 PMA
B+t °F 0.33%£0.019 @& E3do A4 dAE (%)=

g

olt
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(1I-FZ==d/7a/NE=78d 73 x 10002 E A3},

=~

=1

R

4%

L WiAF 7 OE & E5 &%

i)

=}

97FA1 o] W xEAJ HiA] F CF—4wjX| X St. praecox
291-119 Cell mass”7} 7Fg =tk (Table 1). 18|31 PMA
assay°lA & d7F gtol 9719 wiA T 7HE Fdvh Cell
masst WA @AY & FF3} & T a3= B WA oA T}
& F3o WA CF—4 vixe} C HiAE el = Ag-et
AT

2. Wik AZte]| mE F &

ofN
fol
%)
i)
)

CF—4 wixg] ajigk Al7te] ®E PMA assay 23 64A7
A wFst dAY gy FEES AREIS A T F
H7F F=dvh 283 44ATEA] wjekst mjckele] wgE &
25 AE9e A% & T ave dF% sEadst 2

(Table 2).

B ujx ] wjek Alzke] wE PMA assay 23 44A74A] )
Fet wAL vgkE FEES SIS AT T FER T F
g Zarl E29th a8ln 1Y9A7A wiekE gAY Hes 3
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ZEME g% sE597F =4t (Tabel 3).
wtebA] St praecox 291—-119 & 9% a3E Zu3hA] 7]
7] 98 CF—4°lA 69 F<t vifst & AN dejA thA] B

A A 49) Fok W F FEE skl

3. #7187 $5E 2589 ¥ 9% 2% 2

=A% A3} iso—propanol FZEE oA
g B a3t 7B "ot & 59 a3+ Acetic acidl
A 7V Holwtar d5F S5a 3+ Tetrahydrofuranol Al 717
ol Bt (Table 4).

4. Active substance &g 23}

k= o BHAER @Al 23 Fig. 2-1)%
BajAlollA w5 wjgdvts FAE Ay (Fig. 2-2),
adAE A A3R(Fig. 2-3)F  Hlwelddrh. e
WA= YERA] A ket gAlAM YEl=

A
WA 408 L9 IS acetonitrile?] 67% L
=9 ¥ dFaHst oF 80.6%= ehdch. =3

bt B3-S acetonitrile®] 69% du) £E=H AL

B
—
M
2
W
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G FPaHt 78.6%F Uitk o W AgE FEE
10ug /100 A T}

5. Active substanced =x4¥ Ad A3}

FEE A AMgE RHE 408 418 &3

i,

2 Z
TH(Fo o] #£&5 BM3lolzta WEedth. webA F+
& @d Rol % HPS I8k (Table. 2-5, Fig.
2-6). FE+ 10pg/10u0 FB  50ug/10u0, 150pg/10.L,
200ug/1040, 300pg/10pL, 400ug/10pb O Z L}
Adstgen 1 BFH FFAICse 1704g/10p 911,
T2 ICs0x 260pg/T0ut O ASH 579 [Csp> SHE <
ARk ol= (+)control?l indomethacin®] ICs0°] 76.5
olgtx e w FFX 228, T2 348 H2 A
ettt 28y 84 E4S indomethacin® 22 %
300ug/10pt oM &d2 =743 A3 (—)controle] gt
1

A oA FE REL
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Table 2-1. Bioactivity assay result of methanol extract of St. praecox 291-11
cultured from 9 kind of medium. Applied concentration was

0.4mg/10¢0 dissolved in ethanol.

Medium Cell Edema R.I Erythema R.I Bloodflow R.I
mass(mg) value (%) value (%) value (%)
M1 5225 0.549+0.08 32 0.139+0.03 49 0.128+0.03 61
M2 681.7 0.458+0.07 43 0.145+0.03 46 0.063+0.03 81
M4 259.5 0.484+0.09 40 0.148+0.02 45 0.051+0.01 85
TCG 428.6 0.476+0.08 41 0.171+0.02 37 0.051+0.02 85
CF-4 *833.4 0.532+0.04 34 0.163+0.02 40 %0.023+0.02° 93
A 349.5 0.592+0.06 27 0.146+0.01 46 0.080-+0.02 76
B 353.9 #0.456+£0.05" 44  %0.122+0.02° 55 0.064+0.03 81
C 104.7 0.618+0.03 24 0.134-+0.02 50 0.087+0.02 74
D 172.2 0.676+0.05 17 0.201+0.03 26 0.069+0.05 79
(+)control 0.130+0.01 84 0.140-0.03 48 0.284+0.01 15
(-)control 0.810+0.04 0.270+0.01 0.330+0.01

Positive control was used Indomethacin. Applied concentration was
0.3mg/1010. And negative control was used PMA. Applied concentration
was 0.2mg/1010. Mean=S.E. (n=7); P*<0.04, P" <0.01, P¢ < 0.13

% R.I(%) : relative inhibition
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Table 2-2. . Bioactivity assay result of methanol extract of St. praecox 291-11

cultured in CF-4 medium by different time of cultivation.

Applied concentration was 0.4mg/10¢¢ dissolved in ethanol.

Cell Edema R.I Erythema R.I Bloodflow R.I
mass(mg) value (%) value (%) value (%)

3day cell 163 0.351+0.09 57 0.206:+0.02 24 0.074+0.01 78
4day cell 1228.4 0.558+0.03 31 0.175+0.02 35 0.086:+0.03 74

5 day cell 1128 0.786+0.06 3 0.202+0.02 25 0.103+0.01 69

6 day cell 2003.4 *0.350+£0.09" 57 0.202+0.03 25 0.032+0.03 90

7 day cell 5113.9 0.414+0.04 49 0.151+0.05 44 0.093+0.03 72

8 day cell 3358.5 0.401+0.04 50 0.147+0.02 46 0.127+0.05 62

9 day cell 3069.3 1.002+0.08 -24 0.228+0.03 16 0.161+0.04 51

10 day cell 3459.5 0.981+0.03 -21 0.183+0.04 32 0.105+0.03 68

3 day culture fluid 0.645+0.05 20 0.147+0.02 46 0.049+0.01 85
4 day culture fluid 0.701+0.01 13 *0.106+0.01" 61 *0.001+0..01 © 99
5 day culture fluid 0.616:+0.07 24 0.139+0.02 49 0.077+0.03 77
6 day culture fluid 0.752+0.06 7 0.177+0.02 34 0.101+0.04 69
7 day culture fluid 0.674+0.14 17 0.170+0.02 37 0.085+0.02 74
8 day culture fluid 0.434:0.09 46 0.139+0.04 49 0.106:+0.03 68
9 day culture fluid 0.601+0.04 26 0.140+0.02 48 0.022+0.01 93

10 day culture
0.560+0.11 31 0.190+0.03 30 0.072+0.01 78
fluid
(+)control 0.130+0.01 84 0.140+0.03 48 0.284+0.01 15
(-)control 0.810+0.04 0.270+0.01 0.330+0.01

Positive control was used Indomethacin. Applied concentration was
0.3mg/1010. And negative control was used PMA. Applied concentration

was 0.2mg/1010. MeanzS.E. (n=7); P*<0.04, P" < 0.01, P¢ < 0.13
% R.I(%) : relative inhibition

28



Table 2-3. Bioactivity assay result of methanol extract of St. praecox 291-11
cultured in B medium by different time of cultivation. Applied

concentration was 0.4mg/10¢0 dissolved in ethanol.

Time(day) Cell Edema R.I Erythema R.I Bloodflow R.I

mass(mg) Value (%) value (%) value (%)

1day cell 810.6 0.537+0.02 34 0.249+0.01 8 *0.007+0.02 98
2day cell 739.8 0.658+0.04 19 0.162+0.01 40 0.053+0.04 84
3day cell 628.3 0.492+0.10 39 0.199+0.02 26 0.047+0.01 86
4day cell 868.6 *0.087+0.09 * 89 #0.095+0.04" 65 0.158+0.09 52
Sday cell 655.1 0.198+0.08 76 0.118+0.01 56 0.075+0.02 77
6day cell 1104.2 0.528+0.06 35 0.155+0.01 43 0.068+0.01 79
7day cell 336.6 0.440+0.04 46 0.121+0.05 55 0.057+0.01 83
9day cell 669.2 0.282+0.02 65 0.117+0.01 57 0.071+0.03 78
10day cell 533 0.367+0.08 55 0.118+0.03 56 0.065+0.02 80
1day culture fluid 0.584+0.07 28 0.195+0.02 28 0.008+0.01 98
2day culture fluid 0.732+0.04 10 0.197+0.01 27 0.030+0.01 91
3day culture fluid 0.634+0.05 22 0.180+0.02 33 0.039+0.01 88
4day culture fluid 0.094+0.12 88 0.098+0.04 64 0.125+0.02 62
S5day culture fluid 0.088+0.01 89 0.156+0.03 42 0.065+0.02 80
6day culture fluid 0.548+0.03 32 0.179+0.01 34 0.088+0.03 73
7day culture fluid 0.423+0.02 48 0.124+0.02 54 0.045+0.01 86
9day culture fluid 0.387+0.03 52 0.124+0.03 54 0.086:+0.04 74
10day culture 0.197+0.06 76 0.134+0.03 50 0.096:+0.04 71

fluid
(+)control 0.130+0.01 84 0.140+0.03 48 0.284+0.01 15
(-)control 0.810+0.04 0.270+0.01 0.330+0.01

Positive control was used Indomethacin. Applied concentration was
0.3mg/1010. And negative control was used PMA. Applied concentration
was 0.2mg/100. Mean=S.E. (n=7); P*< 0.01, P" <0.13, P < 0.02

% R.I(%) : relative inhibition
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Table 2-4. Bioactivity assay result of St. praecox 291-11 cultured in CF-4
and B medium. 16 kind of solvent extract concentration was

0.4mg/10¢0 dissolved in ethanol.

Solvent Pola Edema R.I Erythema R.I Bloodflow R.I
rity value (%) value (%) value (%)
Hexane 0.0 0.286+0.07 65 0.180+0.03 33 0.076+0.02 71
Cyclohexane 0.2 0.392+0.11 52 0.149+0.02 45 0.080+0.06 76
Carbon
retrachloride 1.6 0.523+0.16 35 0.163+0.02 40 0.072+0.01 78
Diethyl ether 2.8 0.422+0.01 48 0.164+0.01 39 0.178+0.02 46
Benzene 3.0 0.490+0.09 40 0.234+0.01 13 0.136+0.01 59
Methylene chloride 3.1 0.390+0.09 52 0.231+0.03 14 0.077+0.04 77
iso-Propanol 39  *0.285+0.09" 65 0.153+0.03 43 0.057+0.03 83
Tetrahydrofuran 4.0 0.507+0.07 37 0.240+0.01 11 *0.042+0.01° 87
Chloroform 4.1 0.491+0.24 39 0.156+0.05 42 0.075+0.01 77
Ethylacetate 4.4 0.583+0.02 28 0.216+0.02 20 0.069+0.05 79
Acetone 5.1 0.448+0.03 45 0.158+0.02 41 0.174+0.03 47
Ethanol 5.2 0.330+0.14 59 0.169+0.04 37 0.049+0.02 85
Acetonitrile 6.2 0.314+0.04 61 0.203+0.03 25 0.086+0.01 74
Acetic acid 6.2 0.303+0.01 63 #0.126+0.04" 53 0.094:+0.03 72
Methanol 6.6 0.450+0.12 44 0.185+0.02 31 0.045+0.01 86
Water 9.0 0.324:+0.06 60 0.153+0.02 43 0.094:+0.02 72
(+)control 0.130+0.01 84 0.140+0.03 48 0.284+0.01 15
(-)control 0.810+0.04 0.270+0.01 0.330+0.01

Positive control was used Indomethacin. Applied concentration was
0.3mg/1010. And negative control was used PMA. Applied concentration
was 0.2mg/1010. MeanzS.E. (n=7); P*<0.04, P" < 0.07, P€ < 0.02

% R.I(%) : relative inhibition
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Table 2-5. Bioactivity assay result of 4 kind of active substance

concentration.

Concentration Edema R.I Erythema R.I Bloodflow R.I
(H8/1048) value (%) value (%) value (%)
10 0.638£0.09 21  0.182£0.03 33  0.151:0.04 55
50 0.596£0.07 26  0.156£0.04 41  0.153:0.03 55
150 0.487£0.06 40 01412002 48  0.045:0.01 85
200 0.279£0.06 65  0.155:0.01 41  0.093:0.05 73
300 20.18040.02 78  "0.12940.01 52  ©0.141£0.03 58
400 0.291£0.01 64  0.076£0.03 70 . 0.112:0.05 67
(+)§%‘;}t“’l 0.13040.13 84  0.14040.03 48  0.284:0.01 15

(')cf(;‘ﬂt“’l 0.810+0.04 0.2700.01 0.3300.01

Positive control was used Indomethacin. Applied concentration was
0.3mg/1010. And negative control was used PMA. Applied concentration

was 0.2mg/10.0. Mean+S.E. (nZ5);

% R.I(%) : relative inhibition
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HPLC purification result of the isopropanol extract of
Streptomyces praecox 291-11 from B medium without
cultivation. The fraction collected from HPLC alltima C;g
reversed-phase column (10X 25 cm). It was eluted with a linear
gradient of 0-100% acetonitrile over 60min at a flow rate 2 mL

min™'. The absorbance monitored at 205 nm.
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HPLC purification result of the isopropanol extract of
Streptomyces praecox 291-11 of culture fluid cultured in B
medium. The fraction collected from HPLC alltima C;g
reversed-phase column (10X 25 cm). It was eluted with a linear
gradient of 0-100% acetonitrile over 60min at a flow rate 2 mL

min™'. The absorbance monitored at 205 nm.
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HPLC purification result of the isopropanol extract of
Streptomyces  praecox 291-11 of cell cultured in B medium.
Same fractions collected from HPLC alltima C,g reversed-phase
column (10X 25 e¢m). It was eluted with a linear gradient of 0-
100% acetonitrile over 60min at a flow rate 2 mL min™'. The
absorbance monitored at 205 nm. Arrow 40min and 41min

indicate the fractions that have anti-inflammatory activity.
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Fig. 2-4. HPLC purification result of 40min(D:A=33:67) isolated by
isocratic(DW : ACN = 41 : 59). The fraction collected from
HPLC alltima C;3 reversed-phase column (10X25 cm). It was
eluted DW : ACN = 41 : 59 over 60min at a flow rate 2 mL min™.

The absorbance monitored at 205 nm.
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Fig. 2-5. HPLC purification result of 40min(D:A=31:69) isolated by
isocratic(DW : ACN = 39 : 61). The fraction collected from
HPLC alltima C;g reversed-phase column (10°X25 cm). It was
eluted DW : ACN = 41 : 59 over 60min at a flow rate 2 mL min

! The absorbance monitored at 205 nm.
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BM31
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0.8 A —@— edema
—— erythema
0.7 4 —A— bloodflow

0.6

0.5

0.4

R value

0.3 A

0.2

0.1

0.0 A

0 50 100 150 (200 250 300 350 400 450
con.(ug/10ul)

Fig. 2-6. Anti-inflammatory activity of active substance BM31 by variation
concentration. ICsy of edema was 170ug/1014, ICsy of erythema

was 260¢g/1010 and ICs, of bloodflow was not determined.
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Cultivation of St praecox 291-11

in CF-4 medium for 6days and B medium for 4days — 2 L
!

| Using evaporator under vacumn for dry |
!

| Add 200 mL of iso-propanol 3 times a day |
!

| Extraction with 150rpm in shaking incubator at 18C for 1day |
!

| Using N, generator for solvent dry after centrifuging at 1500G |
!

| Add methanol and dry until removed salts — 1.97g |
!

| Made of stock solution in methanol for HPLC purification (40 mg/mL) |

l

HPLC purification using alltima C,s reversed-phase column(10x250 mm)
at 205nm absorbance

!

Collect of single peak of Collect of single peak of
40min(D:A=33:67) 41min(D:A=31:69)
! l

GC-mass & NMR(proton, carbon, 2D) for identification of
compound structure

d

Anti-inflammatory activity of active substance BM31 by variation
concentration and compare with indomethacin.

Fig. 2-7. Purification procedure of anti-inflammatory substance from iso-

propanol extract of St. praecox.
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