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Abstract

Previous studies have confirmed that positively charged chitosan can bind
to negatively charged bacterial cell wall. In this regards both low and
high-molecule types of chitosan has shown antibiotic effect against various
pathogenes. In our study, we have made a high-molecule weight chitosan
solution and investigated the antibacterial effects by in vitro tests. It was
revealed that chitosan solution can reduce the fish disease bacteria population
release in water tank.

In vitro test, using microplate method showed that chitosan has a
distinguish mark on depopulation of bacteria. But it is difficult to apply to all
bacteria such as Vivrio ichyventery. The exact reason for this is not yet revealed
and there is no relation either the bacteria is Gram positive or negative.

In vivo study we have determined the appropriate infection condition of
bacteria into zebrafish. Comparing induced chitosan solution (treatment group)
with no induced control group showed that new way of prevent to fish disease
just one dose treatment to the tanks. However, present data suggest that
application of chitosan in fish disease treatment is not suitable for healing the
wounds. Therefore, we suggest that antibacterial activity of water-soluble chitosan
as effective treatment for fish disease. We certificate antibacterial activity on fish
disease strains through in vitro test. And if we use chitosan solution with
predetermined concentration that the macro-molecule soluble chitosan can use a
preophylactic natural medicine. This research provides insights into a novel
approach of fish disease control with less labor and lower cost. Therefore,
addition of chitosan into fish culturing tanks would be an excellent method to

control the disease as well as to maintain the higher water quality of aquarium
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3. in vitro Test

A Ao FA40xH 55 JF, wFe 5 LA A o] =it

¥3. 3R2dE ofF AY 4% 7579 T/ € A H
T v T Y A TETA
1 Vibrio ichthyventery Marine ager 9o
2 Vivrio fluvialis Marine ager ==
3  Edwardsiella tarda Nutrient agar KCTC
4  Staphylococcus aureus Nutrient agar KCTC
5  Listonella anguillarum Nutrient agar KCTC
6 Salmonella enteric subsp. enterica Nutrient agar KCTC
7  Aeromonas bivalvium TSA KCTC
8 Aeromonas Hydrophila Nutrient agar KCTC
9  Trichoderma reesei Nutrient agar KCTC
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W & 5

g4 ¢ 494dd NES 53
A "E ol + I3 AA 5meg/ml 200 20 0 220
B uH ol + A2 lmg/me 200 20 0 220
C dH ol + A4 100 pg/me 200 20 0 220
D HH o} + 0.1% N EA 200 0 20 220
E e 2o}l + 0.01% 71 EA 200 0 20 220
F e 2ol + 0.001% 71 EA 200 0 20 220
G uH ol + 0.0001% 7] EA 200 0 20 220
H ue ol + 0.00001% 7] EA 200 0 20 220
I EeE o} 200 0 20 220
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1. in vitro test

2
ot
(i

oF AHfd v glol 7FS wgstr] & 7 dF] A F
Marine, NB, TSB 52| H|A| & o]&3}9th. KCTCEZHEH IS 9719

et Ayt 97HA T T7RA dEEk w el A ekt

4
N
il

6. FEH ofF AW ¥ AF9 FTF R Wl SAH
_?__

& iy a3 Y <
1 Vibrio ichthyventery Marine ager O
2 Vivrio furnissi Marine ager O
3  Edwardsiella tarda Nutrient agar @)
4  Staphylococcus aureus Nutrient agar @)
5  Listonella anguillarum Nutrient agar X
6 Salmonella enteric subsp. enterica Nutrient agar @)
7  Aeromonas bivalvium TSA @)
8 Aeromonas Hydrophila Nutrient agar @)
9 Trichoderma reesei Nutrient agar X

L}. Paper Disc test

etFol g FAWPHZEE st FAES

=
UERLR] ek ekar I3 A o] clear zoneo] A UA A F AR Hol 50mg/mle F
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18 2 Paper Disc g AZ a9 3 AHE F 36417 vi %
« 2} 1 Vivrio furnissi « 2} Vivrio furnissi

o

$- . Vibrio ichthyventery $- . Vibrio ichthyventery

9] Asbo] wet o]F AFe)H Au el 3AuSS 5mg/nl, 1mg/ml, 100
pg/mee] wER thEel] ARSI,

219 5 Paper Disc, Vivrio furnissi
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1% 7 Paper Disc, Aeromonas hydrophila

19 8 Paper Disc, Edwardsiella tarda
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1% 9 Paper Disc, Staphylococcus aureus

19 10 Paper Disc, Salmonella enteric

Ct. 96—& TH(microplate)
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Aol JAlHE FF=7F Zasit SAHAAE F4E HolHE 2dze %3
3 E5FE(GL-3-5-7-9-11- 1328 =9 dETS AEE 100%=2 A A3le] 7Y

Arel =5 %= 14 ALEE 21Uz A-I(G 2-4-6-8-10-12-14)

AEE Y9 z2E vgor A HH Aeromonas hydrophila (713 321,2),
Edwardsiella tarda (7L 3234), Staphylococcus aureus (T3 256), Salmonella
enteric (LB 327,8) 4F 9] WrH gol= A WHA SA A Ao vl #F5F9 A
FEOl AN Fokouh 294 olFdd= Ew Hi Fx¢ Smg/ml AYAH R
o AFAA A7 Holwkrh sHAIRF 0.001%0]3Fe] & Eol A= ke g ota ¥}

F 3243 "ozt wbA J|EAbo] Aeromonas bivalvium (713 29,10), Vibrio

N

fluvialis (712 £11,12), Vibrio ichithyventery (ZL#]3213,14) 3% 2] =re gl ofoll A =
a7 YEbA] kT
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8. wrelote] AA 5 @el WIS (23] : OD 71 & %3 : 600mm)

A+ | BF Amp 5 Amp 1 Amp 0.1 Ch 0.1 Ch 0.01 Ch 0.001 | Ch 0.0001 | Ch0.00001 broth
lday | Ab 0.121 0.121 0.125 0.173 0.175 0.258 0.289 0.282 0.264
2day | Ab 0.245 1.362 1.237 1.299 1.297 1321 1351 1.357 1.394
3day | Ab 0.929 1.639 1479 1.496 1.510 1.548 1.577 1.506 1461
lday | Ah 0.066 0.065 0.067 0.132 0.130 0.096 0.140 0.139 0.130
2day | Ah 0.058 0.937 0.959 0.135 0.337 0.981 0.915 0.898 0.934
3day | Ah 0.083 1121 1.059 0.248 0.638 0.877 0.855 0.892 0.855
lday Et 0.065 0.077 0.081 0.157 0.139 0.097 0.132 0.134 0.132
2day Et 0.058 0.944 0.947 0.160 0.131 0.952 0.961 0.932 0.872
3day Et 0.087 0.877 0.836 0.172 0.175 0.824 0.845 0.813 0.830
lday | Sa 0.125 0.130 0.136 0.177 0.198 0.151 0.156 0.193 0.192
2day | Sa 0.059 0.551 0.624 0.121 0.161 0.624 0.603 0.597 0.702
3day | Sa 0.058 0421 0.777 0.174 0.189 0.783 0.799 0.778 0.741
lday | Se 0.081 0.087 0.081 0.161 0.181 0.145 0.147 0.151 0.157
2day | Se 0.064 0431 0.624 0.141 0.149 0.584 0.565 0.563 0.547
3day | Se 0.061 0.523 0.700 0.208 0.145 0.839 0.826 0.765 0.817
lday | Vf 0.140 0.120 0.120 0.145 0.110 0.128 0.123 0.140 0.168
2day | Vf 0.118 0.103 0.108 0.331 0.299 0.290 0.277 0417 0.438
3day | Vf 0.116 0.101 0.106 0.455 0.425 0.513 0.347 0473 0.571
lday | Vi 0.102 0.097 0.113 0.151 0.150 0.148 0.114 0.109 0.154
2day | Vi 0.104 0.107 0.124 0.497 0.436 0418 0.287 0.270 0.446
3day | Vi 0.104 0.107 0.142 0.612 0.536 0.508 0.376 0.363 0.596
lday Y 0.188 0.189 0.197 0.645 0.460 0.245 0.191 0.147 0.173
2day Y 0.924 0.894 0.828 1.357 1.292 1.253 1.055 1.057 1.077
3day Y 1.039 1.052 0.894 1.351 1.292 1.324 1.316 1116 1.219
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18 1. Aeromonas hydrophila 78 A5 3F (¢9]: O.D. 600nm) “Le 22, Aeromonas hydrophila 858 WS (F91: %)

12 M=Z B = Aeromonas hydrophila
®1dayAh ®2dayAh = 3dayAh
= = = VI MEE%)
1 1311 1311
123.8
107.6 107.0
08 105 104.3
1003 100.3 ey 013 99.6 1025 97.400.0 100 100100
; 96.1
H1day Ah
28 W 2day AR 745 741
H3dayAh
04 499 499 Hid
1361
289
02 1
144
o |
Amps Amp1l Amp0.1 Choa 0.01 0.001 0.0001 0.00001 control AmpS Ampl Amp0.1 cho1 Cho.ol ch0.001 Cho0.0001 Ch 0.00001 «control broth
ST - =z = = o] - )
B ) . . @24, Edwardsiella tarda &% W3 (B9 %
23, Edwardsiella tarda NAFH3; (F¢]: 0.D. 600nm)
=2 72 = (Edwardsiellatarda)
1
midayEt W 2dayEt 3day Et Vg% ﬁ%%(%)
08 + 1125
1083057 108305 7 g 105.8 e i 1068
GLE:) ooz 100 01.8 101 979 100100100
M ldayEt &
06
m2dayEt
W3dayEt 735
04 7 584 584 e13
02 A
185208 211
15.0
']
Amp5 Amp1 Amp0.1 choi 0.01 0.001 0.0001 0.00001 control AmpS Amp 1 Amp 0.1 cho1 cho.o1 cho.oo1 ch0.0001 ©h0.00001 control broth
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Y= hyl MAFHI(ES] - 0.D, _ }
Y35 Staphylococcus aureus’WA5=A3H(H$] : O.D, 600nm) Q6. Staphylococcus aureus AEE W (29 %)

08
= e
M=Z 08l = (Staphylococcusaureus))
0.7
m1daysa m2daysa m3daysa YE:HEE (%)
06 1078
1048 1035 1055 10489
1005 100 100 100

0s 923

A 882 889 - -l

814

W2daySa 784 784 7856
04

M 3day Sa 67.9 678 48

s6.8 56.8
03
02
235 22 925,&-
01 - 173
o4
AmpS Amp1 Amp0.1 cho1 001 0001 0.0001 0.00001 control AmpS Amp1 AmpO.1 cho1 choo1 cho.001 ch0.0001 ch0.00001 control broth

Y E7. Sal 11, teric NAFA3}E (F$]: 0.D, 600 _ . N
o almonella enteric 7|45 33t (] nm) 18 =8, Salmonella enteric BEE A3 (49 %)

08
- £ E 12} = (salmonella enteric)
W ildaySe © 2daySe N 3daySe Y;(-T A&EIE (%)
07
06 1141 115:2

M 1daySe
o 2daySe
o 3daySe

Amp5 Ampl Amp0.1 cho 0.01 0.001 0.0001 0.00001 control AmpS Amp 1 Amp0.1 cho.1 cho.o1 ch0.001 €h0.0001 Ch0.00001 control broth
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I E9. Aeromonas bivalvium WA=HA3}F (&¢]: 0.D, 600nm)

16

14

12 q

M 1dayAb
W 2dayAb
M 3dayAb

06 7

04 +

02 +

Amp > Amp 1 Amp0.1 cho.1 0.01 0.001 0.0001 0.00001 control

#3211, Vibrio fluvialis /WA (49 0.D, 600nm)

05

04

W 1day Vf
M 2day Vf
W 3day Vi

03

02

01 7

Amp 5 Ampl Amp0.1 chol 0.01 0.001 0.0001 0.00001 control

2#§3210. Aeromonas bivalvium 8% W3l (49 %)

=5 e} = ( Vibrio bivalvium)

Hi1dayAb M2dayAb M3dayAb YE:MEE (%)
112.2 1122 —
1058 1075 1068
1012 02y gy 1031 00100 100
977 °7.7 9738 969 a7.4
932 931 Sed
8838
655 66.1
459 459 472
AmpS Amp1 Amp 0.1 cho1 cho.01 ch0.001 ch0.0001 ch0.00001 control broth
hvA et ‘ol == = o] -
@) 3212. Vibrio fluvialis BEE WA 49 %
= T i Tk
M=EZS e I ( Vibrio fluvialis )
ldayVf M2dayVvi M3dayVf YEMES (%)
100 100 100
953
898
863
831 828
797 )
756 76.2
743
717 717 712 | 731
3 55,465'2 663 -
< 50.7
235 235 245
176 176 185
AmpS Amp1 Amp0.1 cho1 cho.01 cho.001 ch0.0001 Ch0.00001 control broth
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=13, Vibrio ichithyventery WA 3 (¢h9: 0.D, 600nm)
1Y\ X 14. Vibrio ichithyventery A<E W3l (&¢¥: %)

07
MEE 8= (Vibrio ichithyventery)
06
WidayVi W2dayVi © 3dayVi | v MES (%)
1114
05
1026
882 975977 063 100 100 100
93.7
899
04 B53
M 1day Vi
738
m 2day Vi A 70.7
843
03 wadayvi 032 634 B3 606608
02
279
241 241 238
01 1 18.0 180
.
Amp5 Amp1 Amp0.1 Cho1 0.01 0.001 0.0001 0.00001 control AmpS Ampl Amp0.1 cho.1 cho.o1 Ccho.001 Ch0.0001 Ccho.00001 control broth
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2. in vivo test
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Mokt Bl FEAG WSS EFel AMolR FoE By, 5FES el
WHE #& 4 F 9= 2 A9 Byvh A9 2 44 2se BuE 5z
2 OA SAE T Fol AUtk AW BEZA A kA AE @ AAE
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2, "a2|X|=3o|& A& ME2to+E o8& ZHAMH

ol 3 vheld gelehD

kgl glol= in vitrodl A 71EAFCZREH AAAS 7

A A7A] s AR Aol wik shar off el ol wivof ol

#10. ¥idoby HE #F52 0D

< Fipaalr ODsoo W37 FAHF
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a9 16 TMSH 2 & mejx=gn dgt

¥12. A2t Aeromonas hydrophila
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¥13. Aeromonas hydropila o] t3F 7| EALe] a3t g v 4

=24 s
% | 2%
A
%‘ (L) (ml) (%) ;‘j}jl ;q/\_ql 54/\_4' 54/\_4' (Colony—Forming Unit)
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