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Production and structure elucidation of anantioxidant metabolite
AMBL-029C-TS-003 from domestic Streptomyces
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R %> 8 4 (Freeradicals) #7& M 88 (Reactive oxygen species, ROS ) #
AWM GERABRABFIEMEROEE - MAeSENEBE > B =g
HEHGHEBLILND AEREAERGEETCAE T ABRAEY Bk
AR IR BRIPEAEDMED NGB AN P HEAA RS EN 0 R KR
BACH H - SHHIL— B o) BATE ARG LA PSS B M S
B SPH A A bk RATEAT AR RaE 0 B ELATE MR 6 T T AT
RO ELABOHE - SPHATHR B & RIT T (1) SUBRB KM ES
Amberlite XAD-2 Bl — R A B R R A R (2) X T8 EALISE |
Fo THA MR AR TAENREAELGEES 2 Q) BLHEEEA © B
BRTEARACHESEE N EW &8 5 AMBL-029C | 4t#4 & ke
RO RIER » R ER &R » B bt » 3 20 E A8 ik 48 R 47 7% (High
performance liguid chiromatography ; HPLC) 4 #7457 8 7T # —in b ibih E > & 4
A AMBL-029C-1S-003 (TS); (4) th&dhs s (acid-base fractionation) & 545
%0 TS B PARAB M 00 3 840 B Z (37°C-100°C ) A& JE (pH3.0-13.0)
¥ ERE HEEM(5) AR AR BIEH F & K145 DPPH 6 b A 5% %
VR - 2RBTHESER BEABANFAREREL BB FEITE
3o RPE TS FR B AR 0 KB TS 2@ A L BN K E R4t
B RREATHFABEERMBEIRAENE -(6) AHBIERET R A
TEBFARHE A ROS 5%~ i RE R RIL AL a B s Has A1 i

ER 1(1) A& RARAT 40 fo 4 X (Rat primary hepatocyte system) - (2) RUALIKE
K P54 % # (Oxidized LDL system ) ~ (3) s §47% 4 % #i(Telomerase activity

system) & (4) AT F 88 a3k H L-60 £ X167 % #(HL-60 apoptosis system) %
mAERRAE X 0 #7 TS #3 ¥ tm B s L AALR /1 (oxidative stress ) ~ 5k LDL
FACRHB A BB R AT WERREEEMGE D BTG - b F
BERFr o ERCBREERBEAAST  SERG TS AR EHEIPHRERE
B A RIS o ERFEE M a-Toc B4 BaIsMaE B RS Attt
N A TG 3K HL-60 # XLA TR AT TS- &34 HL-60 sh#2 XLkt
LB EAHEN @ A HL-60 e R Ztaf Mo AERE > Fo TS £
HEEAAGRREBATEACRAGREA 2RSS HIRAALER Hohm R
4w ¢ -Toc BHEE -

et Adr A EALE - G E - REERES AL > T - 28

ALFE s EE o
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The damages of human tissues caused by reactive oxygen species (ROS) are the

most critical factors to many chronic diseases. Microbes are good sources in

production of industrially useful secondary metabolites due to its predominance in
mass production. Integrating the above-mentioned background, our study has focused
in search of novel and target-specific nature antioxidants from microbial resources.
For this purpose, we firstly collected a number of domestic soil samples from

different areas, and resulted in isolating various strains of actinomycetes. Small-scale

-




fermentation was carried out followed by antioxidant screening using lipid

auto-oxidation and TBARS (thiobarbituric acid reactive substances) as the detection
methods. Six experimental stages were designed in our procedure, those are: (1)
metabolite recovery and tested sample preparation: the metabolites were recovered by
Amberlite XAD-2 absorption; (2) antioxidant detection and strain selection: samples
were quantitatively analyzed by the inhibition effects on formation of lipid peroxides
(primary oxidants) and TBARS (secondary oxidants) to screen the strains able to
produce antioxidants. According to the established screening methods, we chose out a
strain of actinomycetes, designed as AMBL-029C; (3) antioxidant purification: the
fermentation broth was recovered by a series of separation techniques including a
successive TLC purification. The resulting primary purified compound [temperately
designed as AMBL-029C-TS-003 (TS)] was further analyzed by HPLC to meonitor its
purity; (4) physical-chemical characteristics: judging from the acid-base fractionation
experiments, and the pH and temperature stability tests, the compound was deduced to
be a acidic compound with the properties of low polarity and highly pH and
temperature stable; (5) mechanism of the antioxidant: in comparison with some other
known antioxidants, TS was subjected to investigate its antioxidant mechanism,
together with BHT, a-tocopherol The research items included: 1. Scavenging of «,
a -dipheny- 8 -picryhydrazyl (DPPH); 2. Chelating of metal ions; 3. Scavenging of
superoxide anion, (6) Evaluation of the antioxidant activity in clinical uses: four
expermmental models were selected to evaluate the antioxidant activities of TS. These
models included: (1) Rat primary hepatocyte system: to evaluate the protective ability
of tested antioxidants toward cells against oxidative stress; (2) LDL oxidation system:
to evaluate the ability of tested antioxidants in preventing LDL from oxidation; (3)
HL-60 cells apoptosis system: to evaluate the ability of tested antioxidants in inducing
and/or preventing HL-60 cells from apoptosis; (4) Telomerase inhibition system: to
evaluate the ability of tested antioxidants in inhibiting telomerase activity. The results
indicated that the high dose (SmM) of TS exhibited more potent activity than ¢ -Toc
in preventing LDL {rom being oxidized. However, TS in a low dose (1mM), didn’t
show any effect against LDL oxidation. In addition, TS could induce apoptosis of
HL-60 cells. Neverfheless, as to the antioxidant activity, TS could also protect cells
against oxidative stress within a relatively short duration time when compared to ¢
-Toc. In the remanding experuments, TS didn’t show any activity in the protection of
rat primary hepatocyte cells against HOs-induced oxidative stress, and in the
inhibition of telomerase.

Keywords: free radicals, antioxidants, actinomycetes, LDL oxidation, primary

hepatocytes, apoptosis, telomerase.
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B A R8I 2 R B ALTE R A HHs AMBL-029C-TS-003 (TS): 4t — 49 % 2 A
BFHEE AR BLAAL R LB RTIRE  EaaREr AR (1) X
G R AKATda it (2) BALIREENSR S © (3) %AEHER RA (4) WEM
6 a3 H L-60 2 AR © 5 wdf 4 #i5 Her TRMAE X, A5 1738 S A LA
R~ Bk LDL b - 48 R B S AR X AT > R Ip S BEE M 2
AEATBATAEE - B TR — B8 - T A A B Mz Bz X EYLY
Ao FEITHARE  UBETRAE i AhERMTEZ UG R
BTk ' RFAAEZARAD T ARSI AHH TS HEZ R EHH
A T AL B shAL M A5 © SRS E MR AL R R 2 B b R —
et

AL AR A A PR AL A 192 10 s A8 T A AT LB £

A MY o B TR TS SR AT A B R A0 (8,500rpm ~ 15 448) 0 Bk L AR AR

20g ) Amberfite XAD-2 35424 » {£ Amberlite XAD-2 £ 2 BB R Mt E #9148
730 BHRIEE 4% Amberlite XAD-2 84y sA 45Kk 2 7% 0 B 204 0.05N
BELa) AR R AR TR R - @ pH B b M BRI 4 0%

(=) REAE A 65 8
EEER SR RE LR X RERF R AT RILAAT T HE 23k
AW HEHBEE RN A WA B H A4 (Lipid auto-oxidation) R &5/A —&k

%xm?ﬁﬁymﬁm%ﬁwﬁﬁiﬁﬁﬁﬁ%ﬂﬁ%ﬁim%ﬁ@ﬁ%£ﬁ$o

A% % (TBA
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system) B X HFEAHEIRBACERM G Z R 8FEF ko 8 b
MAan S GEFE RMVTHREBU200 R LIBHGE AT Htd
(I AR R ERSZRALHE R EAER K THEH LA
T RAB A AMBL-029C Btk H B4 - LB
A ST HATIF X R AR BAL T A A S R KTk - fAbik
dphlsia GEMRAM E MO HL-60 £ bt S b T
(LG Ml » HPH BB HETRT I HEH AT -

L. 4 A5 A 8 1L 4 4 (Lipid auto-oxidation system )
TR 22 S 8% (Linoleic acid) 60 ¢ g 82 DMSO 20 g Ao AGRI3RAE A& S0ul - 45

% 10min & e

A 0.5% ammonia persulfate 20l » ;24349 EW 37CiHR B R 18

NEF o Au A 2.
HENTRH
AolmEL

Sml 4~ 10% BHT fo 10%#&4 &% 64 2 & &2 (Isopropanol) &L RE >
SO RMER S T o 143% ahadbsy T0ul 18 H 9138 R 44 4%
“ 490nm & A8 a9 4L -

L LLE



2. %7/ —BE M % % (Thiobarbituric acid system )

B 37 fiod B8 (Linoleic acid ) 20y g $1 Tween 80 20 1 g Ao AR 3k & 50pl »
# % 10min & Ae A 0.5% ammonia persulfate 20ul » SRAv3 9 BERN 37TCH/R B R
18 /8345 + fuA 10ud 10mg/m] BHT 480k RJE - £ 324 5 Bl ik BE & b Av B4
Ao 12% TCA 1.5ml 3% pH 4% > Hhon 1.2% TBA Imig 4 aketh EA 100
CARBEH T RIE 10 5548 - P RE AR &S £ 4°C 0 7 3500rpm ~ 4°C o 15
S BBk EFRBE LR LML -
(=) AMBL-029C #f £ 7 th 4R BALTE M H TS a4 2 sk sbit
1. BRI ATRIE

S RAL E s AL il - AL S DS RSB BRI - Hiw 2
F NB & ez &R > 2@ 75rpm. ~30° CF 847 8 RAEMIR B4 -
oo R BT IS ABMHEAR - HERIUS B EHRUNTELE (ethyl acetate
EtOAc) # A% » B EtOAc ERA » # 37TCHRBRMIETT - FHhH %
BIAT 2] 3608 64 3 5 0 8% Sml EtOAc  »
2. %% & /& 54 (Thin Layer Chromatography ;: TLC) :

BRI R Sml M ESNE IR TE L A5 A EER > A
5B & Toluene : EtOAc=2 ! 8(v/v) » B EIEBES 6 5% > MEBE THE 18 [ 8F

FrABAERE £ UV 8 254nm $2 365nm ik B FA& 8 &5 ad Atk 4

RGH MR A RZARER > BAANEARREERZERE T A FEX

W REBURB — R EE & S H R R BIE A 100% EtOAC - 48 L
S BB 3] —dnF e AGE o [TLC : Kieselgel 60 Fpsq ; Merck ]

3. uAv8 Bk Ae & 47k (High pressure liquid chromatography, HPLC ) i# 47 #h45 %
i

% Ll ik ihAbts 2 AR ity - 34 HPLC AT H B 547 © 4548 5
#x Lichrosorb RP-18(25cmx 4mm, Merck) » $ $p3k % & Iml/min > ;8 & #3 25C -
A #8748 Methanol - B.#5 #1748 acetonitrile » C.45 $/48 acctonitrile+0.05% TFA o
TR M3k A AMBL-029C 2 3582 B % & EtOAc 28 -~ =k TLC 48 »

o

o

BRI RNE E SRR L AR A LT R RZ AR BB YA 5
% AMBL-029C-TS-003 (TS) « AMBL-029C = 464 % 4838 T B T 85 5 B g »

FAERY B @B B AT R AT D SR B - £ B 2 FLRLIE 4 & HPLC
AT 6k JE o 1A A2 HPLC B3 45 R BT o 4638 b 3k 5 B o AL 3 AR 2 B th
REWE TS kB ALt o BAfid TS BN E - HEHBE R EEHE

CBEERExEIM

() TS Z Hu A AL #lsRa

LBl E &AL AR #K

RS TS BASFWHETRE D ERGEA (Img/ml - 949+
4.12%) o
2. A B E R R Y
gy TS #p#] TBARS 4 R iF 2 8 % (Img/ml > 86.49+ 4.029%) -7 » TS
HA 4 BHT ~ a-Toc B4k » 8% dw#] TBARS 4 B yke -
3. %W a » q-dipheny- 8 -picryhydrazyl(DPPH) & s A A 7 2 8 5€
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HERTi TS £BE S Img/ml 5 - £#4% DPPH = &M 5 494+
T12% - B R4 DPPH B b AR F PEREFERES -
4. BoEmFRARE
BERBT > SHEY IS HEET T AR ERL 4.9+ 0.3%8% - 82 500
uMBHT (6.1+ 0.5%) ImM a-Toc (-12.4+ 03%) — #4348 F R a0
HHEFRANE AT TS ERTRECRED # 0 £F 845 %4 BHS T 0
BEH -

T S ARARBRETEN AN
- RERMT TSR BHT - g-Toc —#BEHF FRAB AL TN LF

 RAERREET A5 B da g BHT (500 4 M, 74.8% 3.29%) #v o -Toc (1mM,
C82.1% 1.03%) TS T £ S (lmgml, 43.1+ 7.33%) B & 5 HMABEE
BTN -
(£) REACTEIEFAE Rk
- L SR B R AT s il A Bt A (Rat primary hepatocyte system)R] & £4LE /1 89 %
g

(DTS HAG BRIk T s

- MERBERET AR ERAN IS R ARk F ik 24
ERff 0 fh i LDH leakage #66HH » wif ol mb 2 A 0 254 %
oo BRI RBT 0 A TS B 24 L HAG R AN =i LDH
leakage #4LIERH £ B AR AW ETHA G RARITwi el & 5 71
HERAE -

(2) TS # A& A tm i % FALR /7 AR R
WEFIERKET » B TS WK G R KA fm i P54k 24 [ o44% -
B 10, X 58 AILR 1 #ktn 8 % 5 F » 44 & 3L LDH leakage
Lag R e TS R 5 e L ALE N 2 H R EHR - B DT
& RAFL 0 B TS # R B m A RALHE 20M H0, 348 QLB J 30 HE R
60 HA4gy R 4t o HHto s SALG T E R AR MR » 2L LDH leakage #
ol B RELEL -
(3) iR B As& & 8.1t 4 % (LDL oxidation system ) &# X 2 L 81T 5
AFTHRUAASBETEHRARBRTEREETSSAILRIE X TBARS #94
BRI LIDL 6 fALEE - BERBET TS £ 58 FRE (Smg/ml) 2F »

= D O LDL fUeA A R EA > A B IR (Img/mD) Bl R RE AR -
T 2 psHRBEIE MR A AR R R ek B R TE

FE AR EHEEHI AKX F o 9L tmg/ml - 200 2 g/mi ~ 40 y g/ml 2 TS #
IR fe ok A BATE M A AR RIGE /1 5 B H R BT Img/mi ~ 200 2 g/mi ~ 40 y g/ml
2 TS kA A RIE A B RS
3. AATE R G Sk HL-60 2 AT ARABTRLRE A P EREX
LT eHES

(1) # % H,0, #F HL-60 #= 3% E 42 X ALFL o948
& HL-60 twpa3z &k ¥ > 38— HoO £ B35 % - 3% HL-60 4o i i 4742
KAt - BEREET > HL-60 ta b 235N\ 40 uM H,0, 895U F & £ DNA
B Hibey 8 % - HL-60 tm Bt R AR A 40 u M H,0, 38 5% » 2085 3 B/ 5%

g T e Tmemgeeectet R Sm s i o e o o e o S

PR S s e it 0 1 e e .« S




MBI A B8R DNA B R AL3 %0 R A T8 4T00 7 B/ 0% 2 W T BE 5% i
[ HyOp R FEEF R 28 & » DNA B7 B LR E S Aoty 57 » 1 0LBEF 40 « M H;0,
- 6978 @354 HL-60 #a 42 X AL = o
| (2) TS 3% % HL-60 tm o5 AL T8 7
' A TS 7% HL-60 fmf st » & 748057 » # 5 DNA B7 5 1Lag i/ -
RAF40 TS BA %4 HL-60 tmfip 2 AL THREN - T HE 40 Hte
200 g/mi TS 9 KB At st 7 85T » ¥ 38524 > B
fta e & 3 DNA BT K /L8938 % - B DNA Bi B 4b42 & 4 oA 8514 05 R 32 po )
S A Brlap b EE R TR R -
— - 4. HL-60 fmpini® & SALR A1 2 F TS # HL-60 tw pii% sk 2 %

- A 100 w g/ml &5 TS % HL-60 fm iy F 324 1 /185244 - B 5 e 40 u M H,0,
 kgampnse XLkt B d trypan blue £ & & DNA Bf B iLeg R » LR &
= ' MERATH@B R 2R A REAR - BFRER T4 S0ug/ml TS #
. HL-60 fmp R B A ARERR - AL AO0MHO0 AR ZTF » Atnfpis
— BRFRASOLg/ml TS 69Kk atai e ) NS 29 - twBR £ 77 4 H BT 548
oo bR 40 UM ELOL 354 60 DNA BT B (LR B 4o db— 45 B o

B st ERFAE
A A A B HEALTE R B AMBL-029C-TS-003 #p#] LDL 2 /&%
B RBAME A RATORES LR MRS R AN P TR
### chloroform/methanol (2:1) ;A& ¥ (EB| & RABBAMB T 1%): 4 'H-
Fo PC-NMR % # 6 38 69 57 35 AEAT 45 45 4o sb 8 2 ALS 4 b 4 4 264 BHT &
- -t tert-butyl FHEAR ML FANEEsAOSHERRZ - BEHAS
T FEBRAABOTERES AR — SRR
= PR Y & 0 41 E) B SR AL E AN RS BT B SB
- MR EEF Y DL BALI R AILHRETR A ERD UG E
B ~ AMBL-029C-TS-003 #4944 & 48 #1 % probucol & ¢ -tocopherol (10-200 ¢ M level )
B AR LDL B2 R o # LDL B SALH R A AT AR A2
, 232 nm ODfAeEm g s BEA T BamBaExipn s ottt A
=  AMBL-020C-TS-003 # % #4843 B (LCso) # 2 probucol # 1.5 45 > IF 4 24
. « ~tocopherol & 9 4% » Probucol & B ATEE Rt —{E A B e A4 LR - £ A
— : iRER H473% LDL @A 1b 620 Rtk a -tocopherol P 8538 - {2 B s 3 5 1 oodt
- COREEZRMER Bt S M A MR U R A RIS st gL A A
- PHYMGRBLAE  BARRLHBRGIREIZ LRBREE - AXH T
- AR R AR 40 4] LDL 8 b 3842 F o SRR T R A
- — BB EREEAAEZES  # Lipofilm gel #ATE oM mind 5af
- LDL bt R GppEazed » B nikaf# LDL B R b2 5%
B A E %% sample ~ blank ~ negative control & positive control { & # 5%
BLJE 2 R F] > i A probucol ~ BHT or BHA ~ ¢ -tocopherol or trolox % #4 %
- E TR TR -
- = AUABAETFHELDL BAAHTR T THALDL LT &AALMAE

7
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4 TBARS &) & 3054 5145 % LDL B A b2 B %  F%hs 214 MDA
nmol/mg protein & 72 o LDL &) protein & 14 Bio-Rad 7 ;£ B % 3 3L bovine
serum albumin (BSA) AIZ# g, o

=~ #1 M macrophage ¥ 4 # R 1L A LDL {ox-LDL ) #4754t & % /5 M

A
A

{ phagocytosis) » B M i 8k mfe (form cell ) % #13% F§ macrophage &
_ primary culture 2% cell lines #| A & 5t & & 75 A48 47 normal cell & form
cell FLAR 3t & ik i) LDL BRAL IC soff - A EHHEHAAKX
A2 47 PRI B A AR TRy AR L T @i E R iy
B AC R AT AL L R T N AR R AR Z DI B A TR 0 b — A A 4% il
ZRTHBBNMERTERARZBE FELARAR AW Z BILEE
EIC A - T UAMBRER S RGBT R EMEN RS
HREIAFRIEHMRE AR - RHELAMZANYMHEHT R
BB R RERDEEOBMMRAES AR I TR - AR 2B HRS
LA BRENBR NSNS T RARIET > TEEAHZEH K
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