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1.1 # #

DEFRh. & HE AFL 22 & T E L8 = MR
DR ARAR £ 8 b 22 (R — 5 5 9% 3 0 ko) B A5 3,
4 °C PR A7 s TTFLBE BRI (Streptococcus agalactiae)
(SU-2) H A1 £l K27 s W Bk 22 Be 4 it

DEEFEEL, EIR— SRR AT R TE R 20 g,
KNO; 1 g.K, HPO, 0.5 g, MgSO, + 7TH,0 0.5 g,
NaCl 0.5 g,7K 1 000 mL, B &M B 20 g; o iz
WA (BHD 55 38 58 8 R 10 g K /N i 2 4
12.5 g, KA H¥y 5 g.NaCl 5 g, Hj4ihE 2 g, B
2 S 4N 2.5 g, Z8 /K 1 000 mL, BN ZEAR20 g.
1.2 HM%&HE AF1 REHERY & &

FHAE B2 TG K AN AFL il 57 Al v B8 46 7 i
AL AR . HBCAE i 194 9 A VR A B A 5 [
— SRR B TR 28 °C JF% 3 180 r/min 7
PRAEE IR, L E AFL R E O . DIERA i
CTRZFEW 3 K, & I A ORI R 28 % Wi ) & T
4 CkF R AF % .

1.3 ZEEKREERKBEHNE

Dz, BOEHARETFE S 24 h il
3K T TRV kg A, AT R A RS L R TS Al A
Xof A [] e 32 ) T Ak R T 805 43 D6 6 BE T A A [] v
JE T R VR W 1B (ODyoo ) o LA TG FL B BR T 1 0 e
FES o Bl TRROVR FE X L WG AR Dy il 22 ) A TR Ik
JE 5 OB EARER £ .

) TR EERR A AR ML . WS AL )5 i JC L EE Bk
B HEW 100 pL, 38 %] 50 mL/250 mL i BHI £ 3
=M, BT 28 °CL 5K 180 r/min (1 1H I
PR, BEME 2 h, 7E T AT RHRCEFL
BEERTERE A, T 600 nm P KR L UL BHI 8533
FNB LI E B FE WY ODgoo B, BN RS A 3
U AR AE (1 ODgoo (A2 i T FLEEBR T A K 4R
S AF1 AR %5 JC L% BR B 09 T I 4E
] A B e R S %

1.4 HM&E AR RiIGHEED S T AEKREHRKE
WE R E

2% NCCLS ik i# 17 . % AF1 R 2R &
Pl R4 90 P PN ) B 2 000 g/ mL AR 36 1 3
DL S R4 10 %0 e il m A B BHT 44 35 5% W
o R W 200, 100, 50, 25, 12.5, 6. 25
pg/mLIY & #E IR AL AR JEHEA 100 pL TR AL B9 T

FL B BR TR 1 75 W W 8 R B ODgoo fH (R AR R K
XF IR AR JEE T 37 °C LB 180 r/min (9 4H IR #% IR
t, 85358 12 ho W H ODg i . 5% 3 1705,
o1 R R

X AR 20 AODg0 i 56 21 AODgq0
MER=
X HEZH AODgoo

BN E Y A Bk = M I E SR L&
XoFE ULATT B 245 4 RSP A A T L 1 R AT 0 PR X L
K, 6 mm FTFLEFFE BHI AR 4T FL . 430 i
A 100 pL HUE 259 K AF1 AR SHHLEE . & 12 h
J SV S BR PE AR L E HZ W) Sk T B BR TR AU
HYERERR CRMER AEREMALET,
1.6 ME&HE AR RSEERYT EAEKFHORE
ER

D AFT AR 9 x5 0 71 8% Bk A A K
M sgm . # AFL FCSHRL42 % m A %) BHI K 3%
W ZEWRE R 1/2 MIC.1/4 MIC, # F JC FL 4% Bk 0
J5F 37 CL 5@ 180 r/min B 1H IR 48 IR IR 3% 5
FR R 2 b SE H ODgoo (8 . IR 1 AF1 AR
HHLEE W) A %t B

D ZRBENETE R . A LB A AFL AR R
BY RN 0,12.5,25,50,100,200 pg/mL #)
AR K. B 1B S B TC 3LBE BR B B R W
I mL, & TIWELED, T 12 000 r/min & L
1 min, ¢ L35 U03E AR BEER K & VB0 VR IK .
FEW.ERE 3. RIEH 1 mL RFEWRE WS
A B K R L0 BT 1.2.3 h BURE , #oF A Ko
TGS 3 APAT SR A 2 IR R .

o VL RAL 5 0 7
8 o HE 2 T 7 A

DFR BT MEL . A U167 B PG 1Y A
A 2o ARG BT L AS WS L B s
g2 A B SR
1.7 iR

WPy [ NI S LTy, fa kR
INSA] PR TR 0.2 g AT BT B EE A T AR
7 d.iE AR, R K T A A Sk
KGRI AT 24 ho SR FH A I B b IR £ vk
JE X BE LD A0 ) S MM L I AFL AR SR )
FEE 43R 56.28.14.7 mg/L. &AL B 10 B
fo s SHER,RERRH R AR EN 5%
PR LR 3 KL MEIE % 96 h BED A AE T 15 i .
BAWRERE 3SHER.
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Fig.1 The standard curve for cell

concentration of S. agalactiae
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Fig.2 Growth curve of Streptococcus agalactiae
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Table 1 The minimal inhibitory concentration of S. galilaeus AF1 metabolites on S. agalactiae

% 5618 Absorbance value(ODgoo)

i e B/ (pg/ml) Z{H AOD MR/ %
Concentration BRI S Difference Inhibition ratio
Before culture After culture
224 0.532 1+0.05a 0.532 1+0.06a 0.000 0 100.00
112 0.348 0-£0.02b 0.348 0£0.02b 0.000 0 100.00
56 0.063 040.02¢ 0.079 0+0.02¢ 0.016 0 98.76
28 0.015 6+0.04cd 0.457 0£0.01d 0.441 4 59.20
14 0.015 040.06¢d 0.757 0+0.07¢ 0.742 0 31.22
9 0.014 0+0.04cd 0.977 0£0.05f 0.963 0 9.46
CK(+) 0.014 0£0.01d 1.077 640.03g 1.063 6
CK(—) 0.035 4-£0.03d 0.035 440.03h 0.000 0
CK 0.049 3-£0.08d 1.112 740.01i 1.063 4
T CKCH) B AN AL 32 % IR s CKC— )« Jnn AR SR 52 9 7S o e BB AL 5 CC o 7R 6 IR 4 (<10 %0) o A1 B AS [ A1 = B 3%

7~ Duncan’s B30/ & 22 5% .

Note: CK (+):S. agalactiae broths without metabolites; CK (—): The metabolites without

S. agalactiae broths; CK:S. agalactiae were treated with the acetone lessthan 10%. The value with different letters indicate

there are significant difference.
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of S. galilaeus AF1 metabolites and the

inhibition rate against S. agalactiae
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Fig.4 The inhibition with certain antimicrobial

agents against S. agalactiae
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B R G 5 e — ] DG AR BB IO R R R e, R
T 3B R 5 ] — VR BT o 1 I ) G, R R 3B
x2 WMEE AF KGRI TIERENREER

Table 2 The bactericidal effect of S. galilaeus AF1
metabolites against S. agalactiae
Jo i/ 1/ T T BCT ¥ EN R
(pg/mL) . (X10%) Bactericidal

Concentration Time Colonies rate
1 100+2.52a 2.91

6.25 2 9742.89ab 5.83

3 93+ 1.16bc 9.71

1 79+1.16¢ 23.3
12.5 2 73+2.52d 29.13
3 68+0.58e 33.98
1 4542.00f 56.31
25 2 36+0.58g 65.05
3 3241.00h 68.93
1 2240.53h 78.64
50 2 1940.581 81.55
3 13+1.53i 87.38
1 144+0.58) 86.41
100 2 1241.00j 88.35
3 940.58j 91.26

CK — 103+2.31a —

25 ZLIHEKEARAMBERER

HE— 25 % R W P AE 7 G T IR R R R T
ST LB ER AR PRI IR . AT LR
L Zead AFL I A B i) TG 2L E BR R 1 38 K
AT R RAR AR L s S (E 6)
26 ME&E AFM REHHEERYIHRIENRENE
it oe

WRAE SCHR 17 A 24 5% £ 38 i W v 3 4% LG,
B RN R 4 A TEGL1.Cy (96 h) >10 mg/L A1k
#,1.0 mg/L<<LCs (96 h)<<10 mg/L N #,0.1
mg/L<<LC;<<1.0 mg/L N & &, LCs (96 h) <0.1
mg/L RRIEE . g5 R SPSS F kb B, 15
BT AFL ACH S 0 B 5 £ 24 ,48.72.96 h
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A. S. agalactiae; B. S. agalactiae were treated with S. galilaeus AF1 metabolites at concentrations 2X MIC for 2 h. Part of the bro-

ken cells and cell fragments were marked in the Fig. B.
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Fig.6 SEM of Streptococcus agalactiae
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Table 3 The acute toxicity of S. galilaeus AF1 metabolites against zebrafish

KTy % it A /b EVEY:E FFER/ (mg/L) HHBR/ (mg/L)
Test method Time Regression equation LCso Confidence limit
24 — — —
WA 48 y=—8.915+5.250x 49.90 37.00~101.48
Static method 72 y=—3.120+2.040x 33.84 20.57~106.39
96 y=—4.03142.802x 27.44 15.43~50.89
24 — — —
P 48 y=—4.167+2.4342 51.53 32.30~304.08
Feeding method 72 y=—3.298+2.040x 41.39 25.03~213.59
96 y=—2.778+1.7932 35.44 20.37~195.98

()21 BUOBE MR B (B (LCso ) A1 95 90 1 B AR X BR . #i A&
PG A A AFL ARSI W) xF B 5 8 1) LCs,
(96 h)h 27.44 mg/L, FEAA M1 LCs (96 h)
H935.44 mg/ L, W BEH 2tk R AIREE (R 3.
3 it
TR 7 A A IS PR A 2R A Z bl AR
R UM 25 A LER | B R A O B A R
RERBAERNANRE., AFHERNME"ET 2
FloRT A R B KB IFERA Btk Rk
AR H 25 R B 25 0 Gk = DA R i BE b 0 T B AR R
off 290 D D 245 0 AN DT 3 0 . A R R Y 7 3 T vk
JHE A B 57 35 T ¥ 60 87 b4 ORE AT 07 328 B, oK 0 %
B R A S ok B Ay B B R RO TR
(1 53 2 35 7% O 2R IR B 5 v 0 28 AT A A 2R IO #
WEME TNz —. 53— 5 T Al AN R B 3 R
%0 A A e ke 38 i ARt e 0 B S e e,
R BN O B Ol Aok = A B KL E L S
ol 4 e N S A R 1™ I . B 20 4 80
AEAR LK, (I FER TI2  B0 f Se aR oA SR e i S
W2 RICFLAERKIN . 2507 IR 2 HIE o4 BR AR 2 el

%

ELEARE AR B . ORI & P25
Je P 2 A i TE LB BR R Y — 2 AE AR

TR AT AP 4 B oA kR 9 00 BIL A
5 B0 B IR ) Bl 5 B B 40 D 4 L BE R, (B
X B 22 G BH R B A Bl A 4 R A P 3 22 TR B
PR 11 . A R R A0 B T ) — A 2 A L i
HREZ AR Sy o 22 PRBH A B A 22 FR B R
24 L BE B S5 48 T RE S BOR IR BT LA

IR E TR AFT AC 5 4 %
FLAE BR B A A= 3 1, 25 2R 32 W] L) T L BE BR B AT
BIFMHTEIEN . S MY L2 mh e A
TREIZBRN . 20K, R AR AU R Y
Xt BRE i A AR P B 1 D I L X B A Y 2 e R B
o ANHEIE D JOFLBEBR R 4 TR AT AR A TR
LR 3 LB X 25 1 K% 400 5 BIL ) A R 0 — 25 1
FE o [RIET, IR IR 245 2R S ik v R N RE TR I
o], XA AF T B35 P8 5 i) 0 2 4 2 LA R 2544
WEA BRI SR TR a Y. B —E bt
FEHE.

2 % x #

[1] PETEIRA U P,MIAN G F,OLIVEIRA I C M,et al. Genoty-



88 o Rl R ¥R

%37 &

ping of Streptococcus agalactiae strains isolated from fish,hu-
man and cattle and their virulence potential in Nile tilapia[ J].
Veterinary microbiology,2010.140(1/2) :186-192.

[2] E.TEEK.FEL. ZAEa™IRMELIRRZSH] &
T K 2 2 4, 2012,21(6) 1 976-981.

(3] FtHs, 0 WM S, 55, M TEFL R A [T ). s I 2%
J&.2016.37(2):105-109.

L4 i, B AF B RN FE R ]. B 77 K7™, 2010,6(1)
75-79.

[5] #I&l, & &, B8, 4. )7 ARA P Ak 0 3 57 X 0 7L 6 5RO 0 4y
BV SEURTELT ] )RR R, 2010,30(3) : 22-27.

[6] HHade 32, XIS, 55, % Ak 0 805 M 0 7L 56 Bk 1 1Y 40 8 2
B 5O [)]. B 7 Rk %4, 2014,45(3) : 498-504.

[7] JAWE 08 X ORTE. 55, Mm% HIF £ J0 LBk 3K 1 20 88 2 B H
FRVEWFFELI]. AW 24K, 2012,29(2) : 27-30.

(8] iE, E6, 5K 3B, Fk P20 B AR A il 4R TR &R 4 2 B ot 5%
BRI, BUEY ¥4k, 2011,51(2) :141-153.

(9] o, B2 oS48, kvl W U R i L], R 24, 2014, 36
(1):22-26.

[10] 0 BRI EF,F. AR~ ENEDEED R &
A2 AR, 2007, 34(1) 1 188-190.

(117 240 407 18, 55, TR T 24 9 9% IR0 2 T W 1 I 2805 0 3
()], BA 42 im4 2008, 32(2) . 272-274.

[12] J53%. A ARG oot e Kb & x5 ()], h E ALY T.42
F47%,2002,22(5) : 83-86.

[13] COATES A R,HU Y. Novel approaches to developing new an-

tibiotics for bacterial infections[ J]. British journal of pharma-
cology,2007,152(8) :1147-1154.

[14] Hi BLOEAE, TR AFL K T W0 B0 X0 D8 1o A= 4y 1 410 1
TER IR E M AT (D). T 424 ,2014,36(4) :53-57.

[157 B XU, 5 3, 45, F o BB R AR i il &5 7 [0 0. Bk
Tolk it J 2008, 25(4) :31-34.

(167 %, F12E P WX 4 B (00 H81 7480 Bk DA s o ok 199 400 149 102 ) B AL o]
FE[D]. A ZE AL BERR A, 2015.

L1770 AKEE, FIFE V00, 8. 5 BB B R T R X 4 Fh £ 0y Sopk 2 0
Bt Ve ()], iR 25.2014,36(2) :34-38.

[18] ZExcdy, sk b, JUMh EZFM A 4 s 8k w1, ®4h
P 2404 4 Mt 2002, 23(1) 18-22.

(197 2= 840 W SR 2 R 7R . R I RICER T I 25 R 2B 7 R T 2 &
RIRIEBETE L) ], PUACAMRERR B K3 23R CH AR 1D . 2005,
33(8):117-121.

[20] FH B HEEGE AT 5. BAEAIFETFLEERREXT 16 MHim ey
AR RTFE LT . 7V R O R 2013,29(2) < 116-117.

[217 JOHRI A K,PAOLETTI L C. GLASER P.et al. Group b
Streptococcus : global incidence and vaccine development[]].
Nature reviews microbiology,2006,12(4) :932-942.

[22] #Ho 20, BT . HUR IR AT AL FE R AT, op 8 Bs
#,2006,42(9) :51-52.

[23] LING L L,SCHNEIDER T,PEOPLES A J.et al. A new anti-
biotic kills pathogens without resistance [ J ]. Nature, 2015,

517:455-459.

Bioactivity of Streptommyces galilaeus AF1 metabolites

against Streptococcus agalactiae

ZHOU Si HU Xiaoyun HE Yuguang WANG Shiqgi LIAO Meide

Key Laboratory of Natural Pesticide and Chemical Biology sMinistry of Education
South China Agricultural University ,Guangzhou 510642,China
Abstract To investigate the antimicrobial activities of the Streptommyces galilaeus AF1 metabo-
lites on Streptococcus agalactiae sa spectrophotometer and counting plate colony was used to detect the
effect of the metabolites against S. agalactiae and a comparative test on the efficacy with certain antimi-
crobial agents was conducted. The results showed that the metabolites of S. galilaeus AF1 have strong
effects against S. agalactiae and the minimal inhibitory concentration was 38 pg/ml with the does-
time-effect relationship. The scanning electron microscopy results indicated that the cell walls of S. aga-
lactiae were ruptured severely after being treated with the metabolites. The 96 h L.C;, value for zebrafish
were 27.44 mg/L and 35.44 mg/L by static method and feeding method, respectively and the acute toxic-
ity was low. This study showed that the metabolites of S. galilaeus AF1 have good antibacterial activity
against S. agalactiae and provides a new clue for prevention and control of S. agalactiae.
Keywords Streptommyces galilaeus AF1; Streptococcus agalactiae; antimicrobial; acute toxicity
(FAE ] 38 H 7





