/i \

Check for

updates
JEMSE, 31(6), pp. 1592~1606, 2019. www.ksfme.or.kr
FAefSusAT, H31H HMes, 31025, 2019. https://doi.org/10.13000/JFMSE.2019.12.31.6.1592

Tiamulin A A7} Streptococcus parauberis KSP28°l| A%
‘A X|(Paralichthys olivaceus)®| Y= X587} A&

Therapeutic Effects and Side Effects of Tiamulin Antibiotics on Streptococcus
parauberis KSP28 infected Olive Flounder (Paralichthys olivaceus)

Min-Soo JOO - Boseong KIM' * Do-Hyung KIM™ - Ji-Hoon LEE™" - Jung-Soo SEO™" -

Mun-Gyeong KWON™" + Chan-Il PARK'

Gyeongsang National University(student) - “National Institute of Fisheries Science(researcher) - ~Pukyong National
University(professor) * ~ National Institute of Fisheries Science (researcher) + ~ National Institute of Fisheries

Science(senior researcher) - Gyeongsang National University(professor)

Abstract

The diseases caused by Streptococcus sp. are frequently outbreak in olive flounder aquaculture farms in
South Korea, and antibiotics are often abused to control the disease. This results in resistant strains that
cannot be treated with existing fisheries antibiotics. In order to apply to other antibiotics, research on use,
dosage and safety are essential. Tiamulin is an antibiotic that has good activity against mycoplasma and
Gram-positive bacteria. It is mainly used in swine, cattle and poultry. Streptococcus parauberis KSP28
infected flounder had the best therapeutic effect at 15 mg/kg when injected intramuscularly, and 15 mg/kg
and 30 mg/kg had the same effect when administered orally. However, intramuscular injection showed
inflammation and necrosis of the muscles, and glomerulonephritis, renal tubular atrophy, Bowman’s capsule
expansion, and reticuloendothelial system activity at the high dose group. Therefore, it is not appropriate to
apply tiamulin injection to olive flounder because of the serious side effects. In addition, further studies
should identify side effects of oral tiamulin administration.

Key words : Tiamulin, Olive flounder, Streptococcus parauberis, Therapeutic effects, Side effects

I.M 2 information service, KOSIS). &}#| %k 42"
oz Q& mid HAPE st FAA =

AX|, Paralichthys olivaceusi= 20183 715 % Qla1 Q)= A Ho|u}
Gk A SOl A AN IME T sgud, 4% 3 0as A 24
372380 46.2%°] At MlEE AASIL 9 ) gors zabek A WA B o8 U
© WEAJ  Fd  o]Fo|TH(Korean statistical FAFEE] 13.57%7F A Fitel] os Aoz ulkE

t Corresponding author : 055-772-9153, Vinus96@hanmail.net
* o] =i 20199 FHFAAEA FAAE w22 O AT Add o FIEHUS.

- 1692 -


https://crossmark.crossref.org/dialog/?doi=10.13000/JFMSE.2019.12.31.6.1592&domain=http://english.ksfme.or.kr/&uri_scheme=http:&cm_version=v1.5

Tiamulin &MX7} Streptococcus parauberis KSP280| Z
X250t} HAte

LEtE

FAHKim et al, 2012). 3 2015F0FE 2017
7HA A AT gA FAS oideR b
Ab RIS EAE Ay, AsTtel g FAt
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160vl2] 2 YEMY S parauberis 7ol 3 A
o] Wol wAsla Qe Aoz FelEg
Th(Lee et al, 2018). ©]&d HAWES X =3}V
el FAb A M kst
AHEEFIL QITHKim et al., 2014).
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o] Alzt=E uf peptidyl transferase centerol] 3¢

sto] Fetol= AdE
Ao 2N AT E/d-E YePAK(Poulsen et al.,
2001). Tiamulin- mycoplasmal} A&7, EE4F
T S O el st datEe] o
JsEtels vlwA ofd 2SS uekdd

dajeta AE B

<Table 1> Specific primer for S. parauberis detection
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et HAE sTtelA FE A =3,
YA} 7HFFe o], ¥, mycoplasma 7ol
gk 25 AZH *}%QJ— AT

A om el AAA vSE ¢
|x| okl Akef tiamulin® AE 7}
7] YalAE ATs B8 g4s
W, 1A gAlel disk kA
FARg ok F o 7o FHANETIES v
st webs] o AFteA = ATt
© gxo] tht tiamulin® X5 Ze} -z

2AFST,

ot o R

oo ol @ b i M 3O

tlo =2

€
o

to m o
Sy

AU}

o

ol

}_

Olﬂ

o
-

>4

&

. o7 gh

LRIEES s

2005, Aebd® S Ao
3 Aro] wAsL okalxlo] 7iedx

A el
ddE dAeAq &2
2]l% S. parauberis KSP28 5 FAU W ZF
B Eekrol ARgERgith A= 1% NaClo] 3
7}¥ Brain Heart Infusion Agar (BHIA; Difco.,
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S

0]t polymerase chain reaction (PCR)= 3l 3l
3 #FE Flsth<Table 1>). PCR XA

94Coll A 287t initial denaturation 3F1l, 2o 9
2CAA 18, 55TColA] 18, 72TCoA 90%E 13

Primer Sequences (5°—3°) Target gene Product size (bp) Ref.

Spa2152 TTTCGTCTGAGGCAATGTTG Mata et al.,
23s rRNA 718

Spa2870 GCTTCATATATCGCTATACT 2004
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Tiamulin X7} Streptococcus parauberis KSP280H| 2=l

EX|(Paralichthys olivaceus)oll

LEtHE 250t FES

o gog ARSI R Bel 0 A, 2
AR A9 S @%s o

ETH 7000 rpmol A 10
= wdssle €4 I—M(FUJI DRI-CHEm
4000i, Japan)= alanine aminotransferase (ALT)S}
aspartate aminotransferase (AST) X5 +413}%)
b EEE ABRE Aol felze
analysis of variance (ANOVA) test® 13330
/\}ﬁﬂﬁg testS =3 A ]3} :]E]r
(p<005) AEd 242 10% $4 TEEHoR
1 G ABE A At Y

one-way

Tukey

] ATk olF 70%°141 100% ol gk
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28 = Foke] 4 AVIE 4 pm AR A
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Amel wek 3, A%, FEE, AER T
e,
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1. Tiamuline| X251}
7h 2HFAF R Agad
(1) 72 FAE

SAUETAE 147 AL A 2

k1 AR TY HE FA HAES 0%E
F1E30Th 5 mgkg A TE 55%, 10 mekg A
A7 so%el A% A WSS dege

15 mgkg AETF HF 74 dAES 15%=
71 WAl YERSTH([Fig. 1

) AE NAC] e E

A TR F AES A AEES 5H
o Ay, SAAUERT 0%, FHUET 50%, S
mgkg AT 44%, 10 mgkg AT 10%, 15
mgkg AT 11.7%% 2215 TH<Table 2>).
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Tiamulin
IM. injection

[Fig. 1] Determination of cumulative mortality

from each concentration of tiamulin
ILM. injection against olive flounder
infected with S. parauberis KSP28.

U AT B s A
(1) & #HA-E

Fad T HF FH HAES 100%E
=Tk 15 mgkg A BT 30 mgkg AT
T 33%9] HF 74 #HARES YERATH(Fig.
D-

5359

—r

b o

\S}

<Table 2> The cumulative mortality, infection rate and relative survival rate of therapeutic studies in S.
parauberis KSP28 infected olive flounder by tiamulin .M. injection.

Group Con (-) Con (+) 5 mgkg 10 mgkg 15 mgkg
0 80 55 50 15
1 1 0,
Cumulative mortality (%) (0/10) (8/10) (1120)  (1020)  (3/20)
Relative survival rate (%) 100 - 31.2 375 81.25
Infection rate (%) 0 44 10 11.7
in survival fish (0/10) - (4/9) (1/10) (2/17)
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[Fig. 2] Determination of cumulative mortality
from each concentration of tiamulin oral
administration against olive flounder

infected with S. parauberis KSP28.

=4
st A7 15 mgkg AHT 50%, 30 mgkg AT
50%= 2FQ1 =] Slth(<Table 3>).

Y EE F AZS AAEY FIES

i

<Table 3> The cumulative mortality, infection rate
and relative survival rate of therapeutic
studies in S. parauberis KSP28 infected

olive tiamulin  oral

UZY - olR|E - MBS - HEY - YE

([Fig. 3]). 8t FAF = 2A12F Ylell 30 mgkg 2
oA 32%, 60 mgkg ATl A 68%2] HAF
7F skt 29k 15 mgkg A @A =
HAZF YERLEA] QEQETH<Table 4>).

[Fig 3] Skin appearance and muscle hemorrhage of

olive flounder immediately after
intramuscular injection of tiamulin.

<Table 4> The cumulative mortality rate of side
effect studies in S. parauberis KSP28
infected olive flounder by tiamulin .M.

flounder by injection
administration.
Grou, Con 15 30 60
Group Con (+) 15 mg/kg 30 mgkg P mgkg mgkg mgkg
C lati
Cumulative 100 33 33 ;I;‘;?ige 0 0 32 68
mortality (%)  (12/12) (4/12) (4/12) ) 025)  (025)  (8/25) (17/25)
(V]
Relative
survival rate 0 67 67 . g3 Y AST/ALT % =4
(%) (1) AST 53
Infection rate _ - = o 1
(%) ) 50 50 FAYAE & 25 sEEE FAE A 144
in survival (4/8) (4/8) of 7+ ¥ 17 ULE YEREI 15 mgkg
fish A= FE 723 UL, 30 mgkg A8 TE 7
. . 351 ULE Zel¥e} o= thzo nHls
3. Tiamuline| 2=t A3ttt ] ) HET]
B AR w3 glom SIHSIY. FAL
7} Tiamulin 5FAFE Q1gE HA} 3t 2] 2dAlo] tHEFE HF 30 UL, 15 mgkg
TAAT o SH0 BEER AR AF T 999 9w 283 ULE $259 Jol7h v
AR RSl SETE A WAEE Al AR g i 30 mgke AT WA 5976
ARer, 5 x4 el Edo] VAT yrzm Ags o 232 Yoot A
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Tiamulin EMX7} Streptococcus parauberis KSP280ll ZA=l AX|(Paralichthys olivaceus)o
LIEtL= X|2&Dtet £5E

Al 4dAFE 2194 M= e A el
A Fre ARl zelE gl = QI tK([Fig. 4]).

(2) ALT 5]

FAAE 5 o FEER FARSE A 1UA|
of 7% Hi 6.6 ULE YEREI 15 mgkg
A8 FE= ek 13.6 UL, 30 mgkg AT+ E 3
7+ 87.6 ULZE Yebor thz19l 15 mgkg A
AT Atolell= Fo ARl zfo] 7t YERA] oFgko
U 279} 30 mgkg AP Atolell= Fo# <l
zfol7b AE ATk FARS A 2 A FE 2194
7HA] tj 2o AR 2kel FoA Apol= &
1e = SUSTK([Fig. 5)).

I Control (PBS)
T 15 mg/kg
N 30 mg/kg

o
2
5

i

o
2
|
1

AST (UL

0
Control (0 day) 1 day 2 day 4 day 7 day 14 day 21 day

Day post injection (DPI)
[Fig. 4] AST values in the plasma of the olive
flounders that were injected I.M. with
tiamulin at each concentration.

Q) THFAF T 27 kA AL
DA wEE Ay xS S Be

A NA A g7} 1R Fe] #

9] 30 mgkg AT E AR 1k HAL
b dAs 2s e AATh(Fig. 8-y]). E
st 7dabel AE0] kT TR A B
gk S g1E & SIUTK([Fig. 9-v]). <534
S BEAS Ay gzl dA AEelM o
At G0l BEEA] kAL 15 mgkg AT

[e] z|

2+l = 9L 31([Fig.

7)) 4LdxtelE TR A5 AL gl
ATH([Fig. 8-k, n, q]). 3HATF o] FAp} PZo)

50

I Control (PBS)
3 15 mg/kg
N 30 mg/kg

40

30 4

20 4

ALT (UL

0
Control (0 day) 1 day 2 day 4 day 7day  l4day  21day

Day post injection (DPI)

[Fig. 5] ALT wvalues in the plasma of the olive
flounders that were injected ILM. with
tiamulin at each concentration.

P A Skt 30 mgkg AT AE 2U%
([Fig. 7-t, w]), 42 2K([Fig. 8-t, w, z]), 79 2K[Fig.
9-t, w, z]) 7HA T @53 AP @A
AL, 1442 = AR <

([Fig. 10-w]). 21gx=2S #z
TE X R JhAIEelA
28897 AAAlde]l FRIEGI 1

2t
& Lo lo
3

o
He

([Fig. 6-u, A]), 2¥xtell A% 4 FFE9
Wy ggo] A ATH([Fig. 7, r, u, A]). 4
o & 30 mghkg AFTFoA TR A A=
I AU A ZAo] #AEE A TH(Fig. 8-u, A)).
792kl 15 mgkg AP T2k 30 mgkg Aol
A TR ARTARAT AsddlE, BEY
HFey o] ERIFQI(Fig. 9, o, 1, u,
x, A]). 1% 2193 744 AP FolA HEe X
wEHY 243 Aedd)E, A g4o)
BAEACK([Fig. 10-1, r, u, A], [Fig. 11-1, 1, u,
A)).
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Zols - 24BN - UTH - OfRIE - AT - HEY - gEe

Muscle
i i . T kidn
Tissues Liver (injected part) runk ey

1 day after
LM. injection
(Control)

1 day after
.M. injection
(15 mg/kg)

1 day after

LM. injection

(30 mg/kg)

[Fig. 6] Pathological results of liver, trunk kidney and muscle (injected part) after tiamulin injection by
each concentration.
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Tiamulin M7} Streptococcus parauberis KSP28ol| &
LIEtL= X|2&Dtet £5E

Tissues

2 day after
LM. injection
(Control)

2 day after
.M. injection
(15 mg/kg)

2 day after

LM. injection

(30 mg/kg)

[Fig. 7] Pathological results of liver,
each concentration.

Liver

Muscle .
(injected part) Trunk kidney

trunk kidney and muscle (injected part) after tiamulin injection by
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Zols - 24BN - UTH - OfRIE - AT - HEY - gEe

Muscle
i i . T kidn
Tissues Liver (injected part) runk ey

4 day after
LM. injection
(Control)

4 day after
.M. injection
(15 mg/kg)

4 day after

LM. injection

(30 mg/kg)

[Fig. 8] Pathological results of liver, trunk kidney and muscle (injected part) after tiamulin injection by
each concentration.
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Tiamulin &4X7} Streptococcus parauberis KSP28d| Z+AEl HX|(Paralichthys olivaceus)oll

Letuls 2z Enle} B8

Muscle
i i . T kidn
Tissues Liver (injected part) runk ey

7 day after
LM. injection
(Control)

7 day after
.M. injection
(15 mg/kg)

7 day after

LM. injection

(30 mg/kg)

[Fig. 9] Pathological results of liver, trunk kidney and muscle (injected part) after tiamulin injection by
each concentration.
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Zols - 24BN - UTH - OfRIE - AT - HEY - gEe

Muscle
. ; Trunk kidn
Tissues Liver (injected part) i -

14 day after
LM. injection
(Control)

14 day after
LM. injection
(15 mg/kg)

14 day after

LM. injection

(30 mg/kg)

[Fig. 10] Pathological results of liver, trunk kidney and muscle (injected part) after tiamulin injection
by each concentration.
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Tiamulin M7} Streptococcus parauberis KSP280l| Z A=l HX|(Paralichthys olivaceus)d
LIEl = |2 &1t BXt2

S

Tissues

21 day after
I.M. injection
(Control)

21 day after

LM. injection

(15 mg/kg)

21 day after
I.M. injection
(30 mg/kg)

[Fig. 11] Pathological results of liver, trunk
by each concentration.

Liver

Muscle
(injected part)

kidney and muscle (injected part) after tiamulin injection
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ATl A
STA F
mg/kg 2] s
ey Asgart e Ao ZRIEItK(Fig.
1)). 283l A7 Fof s5¥ A5ads gl
éﬁr 15 mgkg? 30 mgkg EF #HAHE 33%, 7F
E 50%E Qo] IEFAF Bok AR &3
—E U]H]rs} RoF FAFAt([Fig. 2]). 18
B8 3ol AdoA tamulin FTAF & 2417 Y
o] 30 mgkg APl 32%, 60 mgkg AT
oA 68%2 FHARE A7) wjiEoll(<Table
4>) U FE SRR FARE S 2359 |1A
oA ArAL F dvka Az Ao AR
3= tiamulin | FAFA Q)

(Premier Shukuroglou, Athens, Greece)E ¥}U}5¢]

Denagard 10% injection

A EW EF #n), R, W A,
Y T& dod £ dva Aasta glen o
A At AAA tiamuling HTHE] 35S
AS v % F7F AW 4, QT interval A4,
double peaked T-waves®| S7F 5¢ S/Fo] A

At dH A S Th(BEuropean Medicines Agency,
1999). QT interval®] A Ao, AZHE
%, AA R A 5o FAbe] gk A
o] (Nachimuthu et al, 2012),
T-waves®| S7h= A AZFIEST, 94,
heart blocks ©F7]8 4 lTh(Lionte et al, 2012).
m2kA 30 mgkg, 60 mgkg? tiamulin X 9
28] el FAEs doA wE AZE el
Al o]2A #E Aol Uty Ho%xh:}
Tiamuling @X|ol <SFAF 8 & AST 3]
o WistE Eelst A¥ 1449 15 mgkg AT
© Fi 723 UL, 30 mgkg A= Hat 351
ULE SAHa iz vls 2% #Fo4°
2 oES wor FlHT FARE A 2 Ao
30 mgkg A= F 597.6 ULE %

double peaked

Jgs] =

& MES - A2 - unY

& FAE UEPTK(Fig. 4]). ALT 3 %%
30 mgkg AP TN 1Ux}el] Hit 876 ULZE
et diz=tek vlaskgls W fel Al zpol st
31 ¥] QI th([Fig. 5]). ASTE A1 AEA7} )
g3t} Yef Fg Bxae 2 7k A%
HED, A, o, A so® Wol EASL

ol Arel vwa Aol F7] witel
349 ASAN, 74,

A3

5, A% A A REE ARSIt ALTE
F el 7h wo] EA8H7] wiite ASTR.UE 7H
Az Ed o Hol4el vkgS yehdlE 3o
2 2484 QthKim, 2009; Kim 2019). o] A
A tiamulin THTAF F 2949 30 mgkg A
H5-28] AST X7} tjztel Bla] 2001713

A Yehd WA ALT 3= FAF & 1949
vl AEQl Zlow gRlES) Welx4 g4

A Aol R 25 AFeA o A
Sk F-2hgo] YERAL o] wiitel AST 47t
xfolE Hole Zlow Aztdn Wz sy
A A3 15 mgkg APTE FASE A 49A
7]].;(] A ] ZX]oﬂ [ez]

AZ 3k 1A} ok vebgo.

2o N M oo HE o

RIS ey
W 30 mgke AR A 7AA A Q7S
AF5F FAPE AAHAT 2A A ok
Zo WART mek B AF 3] 7
A Bt 2524 U 28 o] = Ao
2 HOoK([Fig. 3]) tiamulin® TSA|Ee] F F2F
&5 dehles Zlow A4dn. Evk oyt A

o= 15 mgkg ”64‘?9} 30 mgkg A3+
;\1731:1:,1%_51:43 ]/]EZ]—X%—E

At %0l Utk Aog Hop T

3 tiamulin®] F-2Hgo] Jehd HAow H
o ES Aol AR AguaAl 2ol
BEHNL AU A B0l vehes 24
L gaAE S3 e TAAESe] F§AF 1
Q7] wjFo] ZF o)A <kzk greA o 7 el

g5 el Al #Zsel
a @43 4 o vk <EA UtkSnell,
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Tiamulin X7} Streptococcus parauberis KSP280H| 2=l

EX|(Paralichthys olivaceus)oll

LEtHE xZ2E0et #2518

tiamuling g

2006). &3, A 5
A7, el e BALs o

A3 JEREA® E97) o))

s
oF

% lli._: h

o} Tiamulin®] 7 TF+FA% U]—i‘}ﬂ—xli 15 mg/kg
S

A A5 Sall tiamulin 7477019
i=]
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