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Abstract

A piscicidal substance was isolated from the culture medium of Streptomyces wmbrosus by avicel column
chromatography and avicel thin layer chromatography after extration with chroloform. Bluegreen fluoresc-
ence was emitted under UV irradiation., Factors which govern toxin production and nutrition requirement
for high toxin titres were observed. Nutritional uptake for toxin production was not corresponded with
that for cell growth. Alanine, valine, serine asparagine, arginine, histidine, urea and sodium nitrate as
a carbon source and glucose, mannose, rhamnose, xylose, arabitol and starch as a carbon source were
recognized as a favorable nutrient for high toxin production. Magnesium was essential factor whereas
vitamins were not effective. Most of toxin was formed simultaneously with cell growth in esponential
phase. Maximal production was observed for six days culture at 30 C. Tissues of gill, kidney and pnacreas
in Cyprinus carpio were denatured extreamly after treating with the substance. Atrophied nucleous, inde-
nted membrane and degradated cytoplasm with necrotic affectness were noted on each tissue. The chemical

formula of the substance was designated as CggHggNO,.
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Table 1. The composition of media for utilization
of nutrient elements

Media Compaosition pH
Glucose 1.09%
N-Source KoHPO, 0.05%
NaCl 0.01%

N-Source 0.05% 6.8
Asparagine 0.05%
C-Source L-Serine 0.019%
L—-Alanine 0.019%
MgSO,;-7H, O 0.01%

KgHPO4 O 0596 6 8~
C-Source 1.0% 7.0

Vitamin glucose 1.09%
sparagine 0.05%
added L-Alanine  0.01%
L-Serine 0.019%
K,HPO, 0. 05%

Vitamin 2ug/ml 6.8
Metal Salt I(ilucose 1.0%
sparagine 0-05%
added K,HPO, 0.05%

Metalion 10" *mol 6.8
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100m! =74 flask o 5 (glucose 2.09%, aspa-
ragine 0. 05%, L-alanine 0. 019, L-serine 0.01%,
MgSOy - 7H20 0.019, K.HPO4 0.05%, pHS6.8)
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2 flask 3@ & Mste] o HEiRE ROLEEANA



EEBAZA 2@ BEstz hA] acetone 10ml 2 A
2@ Bk % wipst EES WEsty e g/l
iliﬂ?@}ﬁ o},

ETEHE Sl ek

PR AR BEARE 1mmde 372 FolA
1% 004 o E 4°Co A 4048 BEEde
o] ks ethanol 50,70, 80,90%9 o2 £%
10537 A7l
9 3 propylem oxide & E#adlo] Luft K®© Fiko
#:315] epon mixture YEWE 0 2 JEsl ] Poter-Blum
Ultramicrotome MT-2B type 2. 400~500A 2E=
#HED5 Reynolds® kol k3] Z—mHRAT #
Hitachi Hu-11C BEFH#ECE BESA

I.R Spectrum Rz ®

HHARE BEEAA HESH 2
5] o}w] Hitachi EPI-G;, IR-L, 0.025mm Demou-
ntful cell & {#FHst4 o},

chloroform oj|

U.V. Spectrum Jj5
Shimadzu double beam U.V.-200 & {#f3sl4
Chlorform -& WEHIZ3to] MEstg of.

TETH

BEE ARE CaCly, Boll A MEERS % 5
o AP on BRTHS BRBERMmFLAT
T tREASHS AHTElA e

EEAE

& Eggol FE Amino S FiEhiZER o) =
B FEHes A" #e Sigma Co. 2 2B ##
A% ZAo|t}. nicstine amide & Merck $lo]® 7] e}
9] vitamine & FE #ligEHlo] = yest extract = H
KRR TSRS ZAolH avicel & BA FvhaA
RS 248 A R KRS ERS
At

BOR

B2 N

* ThpES
chloroform © 2 HhH,
tAfEst A ot

1) Column chromatography
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Fig. 1. Isolation procedure of sample.
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1) Complex media 0i| A2 toxi 4=pKRE

Peptone, beef extract, asparagine @ soybean meal
2o @mEEo R 3 oy slA HEAAA EES
gle] HikpHY £RES R BRe o
2 Table 23 7o] glucose-asparagine el A
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Table 2. Producibility of toxin in complex media

medium final pH toxicity*
glucose 1.0%
peptone 0.5
beef ext. 0.5
NaCl 0.5 8.0 15. 5hr
glycerine 1.0
beef ext. 0.5
peptone 1.0
NaCl 0.3 8.0 3.5
glucose 1.0
asparagine  0.05
K>;HPO, 0.05 4.5 1.5
glucose 2.0 ’
soybean 1.0
peptone 0.5
NaCl 0.2 7.4 0.7

*The applied fish was Pseudorasbora parva.
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Glucose 1.0%, KHyPO, 0.05%, NaCl 0.01% &
e st &9 SREL 0.05% RE=S
ekl BEEHES ERES HEte BRE Table
33} 7t} Bl cystine ¥ hydroxyproline S F|f3dt
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Table 3. Effect of amino acid on the production

of toxin
amino acid growth pH t((;jfllgl)ty
glycine H none 122
alannine i specific 97
(B-alanine H 410
valine H 85
leucine H 130
isoleucine H 120
serine H 95
threonine 4 105
cysteine H# 500
cystine = —*
methionine H —
glutamic acid iy 500
aspartic acid # 180
glutamine H 200
aspargaine s 84
lysine + 160
hydroxylysine + -
arginine H 60
histidine H 97
phenylalanine + -~
tyrosine + -
tryptophan + 650
proline H 500
hydroxyproline - -
y-aminobutylic acid H 650
control + -
(no amino acid)
control (soybean) i C 60

Basal medium: glucose 1.09%, KHPO, 0.05%,
NaCl 0.01%.
One twentieth percent of nitrogen compound was
added to the basal medium.
+ :slight growth,
+ : moderate growth, 4 fair growth,
H# : good growth, @ excellent growth
% Toxicity was not observed

— : no growth,
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Table 4. Effect of inorganic nitrogen sources on
production of toxin

N-source growth  pH 'I(O;:iifll)ty
(NH,) :HPO, # 6.2 157
(NHy) 2S04 H 6.6 -
NaNO3 it 6.6 122
(NH,),CO H 6.6 96
control (no N-source) + -
control (soybean) i 60

Basal medium, other preparations and symbols
are same as Table 3.

Table 5. Effect of metal ions on production of

toxin
ions metal salts growth  pH t((::ilsty
Fet+t FesS0,s +H 6.2 188
Fet*t  Fex(S0p3-7THO + 6.0 850
FeCly-6H;0 + 56 940
Mgt  MgS04-7H;0 # 5.6 35
MgCl, 1t 6.4 35
Mn**  MnCl, -+ 6.4 1240
MnSO, +H 6.5 %4
Pb++ (CH,COO),Pb- 3H0 4+ 6.0 -
AP Al (SO4)5-18HO 4 5.6 150
Cott Co (CH3COO) 2 - 6.4 -
Zut+ ZnCly + 6.4 -
Cutt  CuSO4 +H 6.4 168
None +H 6.2 -
Basal medium: glucose 1.0%
asparagine 0.05%
K,HPO, 0.05%

107%M metal ion was added to the basal medium.
Symbols are same as Table 3.
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4) Toxin Ape] WA & vitamin § B2

glucose 2.09%, asparagine: 0.05%, L-alanine
0-019%, L-serine 0.01%, MgSO; - 7H,0 0.05%,
KHPO, 0.05% & s std SH®WE &R
S AEY BRe t}L Table 63 7o) vitamin
ol HalA KRN PEBS e R Esid o

Table 6. Effect of vitamin on production of toxin

vitamins growth pH t%}gg})’t
nicotine amide none specific 5.5 67
riboflavin 5.0 67
biotin 5.0 63
thiamine 5.5 100
pyridoxine 4.6 65
folic acid 5.0 59
vitamin By, 5.0 101
Ca-pantothenate 5.0 48
inositol 5.6 67
p-aminobenzoic acid 5.0 93
yeast ext. 5.8 70
control 5.4 59
Basal medium: glucose 2.0%
asparagine 0. 05%
L-alanine 0.01%
L-serine 0.019%
MgSO,;-7TH;O  0.05%
K:HPO, 0.05%

Vitamin was added to the basal medium as a
final concentration of 2ug/mi.

5) Toxin &oll 0iX= RERS HE

Asparagine 0.05%, L-alanine 0.019%, L-serine
0.019%, MgSOy - 7TH20 0.01%, K:HPOs 0.05% %
W ln £8 REFS 1.0% mstd =
EREES FAS BRE Table 73 2t
L-rhamnose, D-ribose,
D-xylose, D-arabitol, starch Z£o] A4 o] 4 pEol
Fd KFFoE FIAD S ¢ ++ g2 D-gal-
actose ¥ 4B REI DoV FHEE AY £k
A %Sk}, Pentose Fholl 4] L-rhamnose, D-ribose,
D-xylose ol 4 %93 D-araninose @ L-arabinose
A &= EpipEe] ¥ 9ke™ Saccharose, maltose
raffinose ol A 3= W e+3] wtghe}. $5 alcohol rpof A
£ D-arabitol o} 7} Fgtom] fiel R#EFES &
HWE £ftiEel Wes ETE A

D-glucose, D-mannose,



Table 7. Effect of saccharide on production of

toxin
C-source growth  pH to(\nlﬁﬁ)y
D-glucose 4 5.0 23
D-fructose H 5.5 115
D-galactose 4 6.6 -
D-mannose H 6.2 30
L-rhamnose +H 5.4 20
D-arabinose + 6.8 -
L-~arabinose 4+ 4.5 120
D-ribose + 5.4 23
D-xylose it 6.2 52
D-erythrose + 4.5 —
D, L-glyceraldchyde + 5.4 —
saccharose -+ 6.6 1020
maitose H 6.6 310
raffinose ++ 6.9 -
inositol H 7.0 -
xylitol H 7.3 -
D-sorbit + 6.8 1029
D-arabitol H 6.4 21
salicin + 6.8 -
inulin = 7.0 —
starch HH 6.5 44
none + 7.2 —
Basal medium: asparagine 0. 05%
L-alanine 0.01%
L-serine 0.01%
MgSO,-7H,0 0.01%
KoHPO, 0.05%

Two peicent saccharide was added to the

medium.

Symbols are same as Table 3.
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U.V Spectra
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9] FEAA z BEEE BESY ot RN 15
& veEA gk

TR
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2) ot7tn| Aol FR
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o} (Fig. 6,7)
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o #iREY #iES 44 REH Aok

E

BEM gE HiAE EdkY gl %
H, G0ID (D) mpUs-104) fhal] s of
on  fAEHBKY mooEAE 19485 Leben
FA0 e BEERR Antinycin A 7} sbg 2 g8

A et

& B AE HBAA SES HEE Strepto-
myces umbrosus 7} RS Bk BES SEstd
aflatoxin #H UKL 7ro] chloroform © 2 &k
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Mycotoxin &] £ Do HWHAH &= BT = B
ol BFzeE o lom EAEHMAA s BHEAERO
EFHO BEEm s BF-E TSR HE
Hpgo] o}F H&dte] AR botulinus B 5538 #
EEHS 10%BE T AR @k} @
Kindler F@B] tRalw] BffiEEHe] tryptophan &
=S 10065 WinA A= HEEH] EEdts #%
7F ERF Qe w olwl B MY & Btk
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o Bl REETRY BT BHIE®Y £
of & MESh BHE ST BEY olv| i@
(leucine, isoleucine, methionine, proline, phenyla-
lanine, histidine)o] <& 2] ¢l or Kannan &®.e-
S. antibioticus NRRL 2838 o] & piiZHiol tryptop-
hane & Fins) FY& BB & 4Fde HE
of glot Antimycin A 2} &0l #imEE BEX
4 et

MBS ZRv BERY £, FEEY R %
& £ fE2 sccondary metabolite o A& 4B
Biol FEISE Ffol LEESIe] (073D BHol EEHl =
ol dlg BE SBEEEIT BRERN B
=alA fERE 587 gioh.  #i= diphtheria 3
FER HE B BB E 4 jod® o
o 2 Neft &G Streptomyces sp. AY-B-265
o f&3F Antimycin A9 4ol #Rol MHEFRS
Ve S @GSt gloh. Murata®® £E-2 welchii
B a-BHRER Zn*t, Mn**e] gEE FEY
o] BSF Steele@ .2 Ochratoxin A k] vl
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Aglctz ket

el EHo BRSle]l BR&ECIRE XED
vitamin o] %3 #4524 welchii Eol| #3} biotin
Y HRE F 5 Ao FEk #HE Hyalu-
rnidase 4ol = K& thiamine o] NEFo]



Fig. 4 Normal kidney in Cyprinus carpio
L. Smooth surfaced nueleus is round,
enchromatin, and enwrapped with
double layer. Relatively, much mitoch-
ondria recognized. (3<6000)

Fig. 6 Normal gill in Cyprinus carpio L.
Erythrocyte revealed in below area.
Round type of nucleus and free riboso-
me noted in eytoplasm. Most of mito-
chondria distributed in near nucleus.

(X6000)

dation. (XGOO)

Fiz. 5 Kidney treated with the piscicidal

substance. Nucleus atrophied remarkably
with indentation and occasional loss of
cristae on the membrane. Mitochondria
is slightly swollen. Vacant area observed
as a result of serious cytoplasmic degra-

i
bstance. A large vacuole with necrotic
affectness noted on some part of eytop-
Iasm. Nucleus atrophied and indentation
occured in the membrane. (X6000)
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