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Histopathological effects of thioacetamide (TAA) on aquaculture
starry flounder, Platichthys stellatus

Da Hye Jeong

Department of Aquatic life medicine, Graduate School,

Pukyong National University

Abstract

In veterinary medicine, studies to confirm the effects of
antioxidants using pathological toxicity model studies are in
progress, and they are also used to confirm the alleviation effect of
specific substances on the liver or kidney toxicity. It is considered
necessary to study the toxicity model for domestic farmed fish, so
a study was conducted to inject a toxic substance into Platichthys
stellatus, which has recently been increasing in aquaculture
production. After injection of thioacetamide (TAA), a toxic
substance that causes oxidative stress by causing mitochondrial

dysfunction, the effect was observed.

TAA 300mg/kg was injected intramuscularly and intraperitoneally
and sampled after 1,3,5,7 days. As a result, in blood biochemical
analysis, mitochondria-related GOT levels in the liver increased 1

day after intramuscular and intraperitoneal injection, and BUN and



creatinine related to kidney function significantly changed 5 days
and 7 days after TAA injection. In histopathological analysis, acute
tubular damage such as tubular vacuolation, tubular epithelial
apoptosis, and tubular epithelial necrosis appeared from 3 days to 7
days after TAA injection, and lesions could be observed. During
intraperitoneal injection of TAA, hemorrhage, inflammation, and
necrosis were observed in the epicardial membrane, but no
significant lesions were found in the hepatocyte parenchyma.
Although this study did not confirm the histopathological effect on
liver damage, it was confirmed that kidney damage could be

contributed to future studies using renal toxicity.
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e A g WdriBes dEVeS sk Ao=

o

bl 4 9lem (Hibiya et al., 1982), w7171 4w A7) 9]

s AT AR Fao AVIEA olFelA T

e

A3t (Igbal et al., 2004)& 7FA]7] wZol] & AFolAs

1 NS FHAOR wAA TRFANE Aggew

SAAEAS Foste sARDS FE Y7k A7)
A3 9 0 (Bhakuniet al., 2016), HENHE= FE&Ao w2

AFAME seEd 2 GEE fFEH SHRES A
o 2 7kx] mlo] iAo diste] H7EgE vl QI (Sasaki et al.,
2011). EfFolA AR s 9 AH&ste 2dS
T2 ¥4 38 242 RIS vE7] s 7 EsiH
AF8% =  carbon  tetrachloride(CCly), = ZF4 3t} oA
PAES WA 7] diethylnitrosamine(DENA), 7H74 3}

XAl 7]+= thioacetamide(TAA) o] Jdom, o9} e

2 B U S W% FAWS B Fddckn

3} thioacetamide(TAA):= 7F £48 Fadty Eo| &



Aslde 2= #7718 s¥gEE, thioacetamide-S-
oxygenase ©° &3] Fujxo Ats AAHES T wESA

uf) 7§ A 21 thioacetamide-S-oxide(TAASO) 7=

of
Y

filo

gAsta, ol {HAE s ~EHAE fEste] Ax 9
TR Ca” FFo ®EE "dste Axe ardAkd
Agste] Ca” ¥EE T7MAZA B olyy mEIZ=go}
A4S gAlste] ZAFfFor A9 FA A FHE
HEARE FEete WAYUSES 7HA A vk (Bruck et al., 2004;
Hajovsky et al., 2012; Akhtar et al., 2013; lhegboro et al.,
2022). E3l, thioacetamide(TAA)E Aol YA xTo=

= ogaks F= oz od# A vt (Barker and Smuckler,

oAFol = AlBEtd oA Thioacetamide(TAA)Z FLE¥
SARGS Ayl s A" Aol o™ (Rekha,
2008), #H |ANAM 2 7w BES Fdsty] As A"
v Yk (H 5., 2020).
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AT7F o] F oA AWk (Ventura-Lim et al., 2009; Min et
al., 2014), ¥ <79 HH2 AFREHARE FEe=
Szl o ofFe =W WIs Be o
oF A= ZA4=4de AHeE Fostr] fds <25 W
FAlintramuscular injection) 2 &7 W FAl(intraperitoneal

injection)E &3dle] TAA & FoJsd o, TAA FAF +2 7t

FA el wel WREFFFE FAR dxad st
ehsEds o B4R AW FAHSH 2
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FZE 72cm X 52cm X28cm A7 PE EYEE F£x

S

N ALestoldl  zF ceme] Wme  o)Maiuly|(SeF

—
&
(@]
(@)
=
-3
L
il
i
ﬁ
e
d
-
rlo
—
©o
T
—
©
o0
A
il
:10
X,
ol
ok
2
o
s

db] 238 o =& thioacetamide(TAA, Sigma)ES HdEHFIol
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mg/kg & FEZ MAT 200ul ¢ Lol WHse] insulin
syringe(BD)® intramuscular injection < 2A]stHTE 1
A3, 9 4 AFH 400mg/kg FEOAA HAE wAEte]
Aol HAE  dEH oA TP FEE

et el WS Mol FRE TAA 300mg/kg o=
At wEbA, 2 AR dudd Aie] et
TAA 300mg/kg == /AT 200ul A insulin
syringe(BD)Z& intramuscular injection & AA]gtRA o FA}
Wil g vl AABS A Y skl st
intraperitoneal injection &= AAl&}3Ith. TAA 300mg/kg <
daswao 848t /MAIS 200ul & FS = intramuscular
injection AAI3 AIAFS IMT +#, %9 "HASHFITU
intramuscular  injection AA|gF ETS IMC +, TAA
300mg/kg & BHZ=F5o] 3 Aste] AAD 200u 9 o=
intraperitoneal injection AA]gt A& FS IPCT +, %Y
Y5 7F59  intraperitoneal injection A3 ERILS
IPC o= WYysiddd. 7+ 2 20 vl2l¥ injection =

1, 3 d, 50 7 ol o 5 ukEH
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4. 93 &4

By dHE QA HE fes = 47 (FUlL
DRI-CHEM NX500i; Fujifilm Co., Tokyo, Japan)E A}-&3}o]
Glutamic oxalacetic transaminase (GOT), Glutamic pyruvic

transaminase (GPT), Blood urea nitrogen (BUN), Creatinine

(CREA), Alkaline phosphatase (ALP), Gamma(y)-glutamyl

transferase (GGT) 55 5435}

capsuling 33tk & 1A 3 24 AIzF Y

70% oY &g FENelM 100% oE

TE2 g459t. Xylene o2 Fwslele mgds

AspA 715, gga S JAFAIA g 5 3dEY 67
o

(RM 2125 RTS, Leica, Germany)E A}&3}
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TAA injection ¥ 1, 3, 5, 79 & IMC &, IMT <, IPC ,
IPT ol tiste] &<t AAF A3 IMC w3 IMT i Apololl+=
BE AEY FbelA fomgk Aolrb HEEHA FAT
IPC (&2 StAl 23 Adads BHlor, [PT +2
[PC 3} ®]3le] TAA injection ¥ 1Y F5E 1Hde)dto
8 Aol YeRr] AlFste] 7 A A7kA] A& E A (Fig.
1). TAA injection ¥ 5 dzbolA zHgejute] Edo] 713

Q787 e (Fig. 2),
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Fig. 1. Starry flounders at 1day (A),(B),(E),(F) and 7days
(C),(D),(G),(H) after TAA injection. (A),(C) IMC groups' liver
is normal. (B),(D) IMT groups' liver is normal. (E),(G) IPC
groups’ liver is normal. (F),(H) Outer membrane of IPT

groups’ liver is hemorrhage.

Fig. 2. 5 days after TAA injection, the most severe
hemorrhage occurred in outer membrane of IPT groups’ liver.
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2. BAF 5445

TAA injection ¥ 1, 3, 5, 7¢ = IMC -, IMT -, IPC ¢,

IPT i+ 7z} 5 vhg]o] tid HSI (%) 54 A, BAgHoR

Fom 3k 2ol glon I A= Table 1o e

Table 1. Hepatosomatic index (HSI) of IMC, IMT, IPC, IPT

groups
Intramuscular injection Intraperitoneal injection
Day(s) CON TAA CON TAA
1.81 + 1.41 + 1.9 £
1 1.7 £ 0.52
0.5 0.22 0.43
1.58 £ I8 - 1.69 £
3 14 £ 04
0.38 0.27 0.28
1.69 = 1.55 £ 1.91%L 1.75 £
5
0.21 0.15 0.53 0.4
1.31 £ 1.45 + 1.54 +£
7 1.2 + 0.26
0.28 0.21 0.27
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2. 8% ¥4 2

1. Glutamic oxalacetic transaminase (GOT)

—

IMC =3} IMT & GOT @5 Atole] fod2 FAF &
A ak 3 Y AelA dEpten, IMT ¢ GOT &%

FA7b F7FSI9AL, IPC 23 IPT 2 Atole] e e A}

o

1 9 =oA vergten IPT ¢ GOT &% $x7}
7 etk yH A A - M= fFelAdoe]l YERA] gkt

(Fig. 3).

2. Glutamic pyruvic transaminase (GPT)

IMC -3} IMT ¥+ GPT &+ A}o], IPC ¥ IPT & GPT
= Alolo] FoAe RE AEZT FIhoA YERYH

okkt} (Fig. 4).

- 15 -



. Blood urea nitrogen (BUN)

IMC 3 IMT & BUN &% Apo]e] fojd& FA
19z 39 A, 7 dael A vebgos, IMT 9]
gu 27 1 A 29k 3 A el gAYy, 7 I

apol = Z7babeint. IPC 23 IPT
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38,
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g

. Creatinine (CREA)

IMC +2 IMT ¢ CREA &% Alo]e]

< 5 dArel A YEReH, IMT ¢ CRE

N
Ao
o,
rlo
N
>

Z718k9t. IPC o3 IPT ¢ CREA % Alol9]

T2 FAF = 7 2o A YElk e IPT 2] CREA
i FX]7F S7Ee Tt (Fig. 6).
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5. Alkaline phosphatase (ALP)

IMC 3} IMT & ALP &5 Alo], IPC o3} IPT «+ ALP

8 Aol fode BE ABY FlA A

6. Gamma(y)-glutamyl transferase (GGT)

IMC 2 IMT & GGT &+ A}e], IPC w3} IPT & GGT

F2 Aole] Holge HE ATy FholA LA

gt (Fig. 8).
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(A)

1200
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O TAA
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800 - l

600 -

GOT(U/L)
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0’ Bl = iLL

1D 3D 5D 7D

Time

(B)

500
EEE CON

400

3 TAA
300
200
S
0 - T T T
1D 3D 5D 70

Time

GOT(ULL)

Fig. 3. Glutamic oxalacetic transaminase (GOT) in
injected intramuscularly and intraperitoneally starry
flounder. Values are means*SD (n=5, number per

group). (* P<0.05)

(A) Intramuscular injection (B) Intraperitoneal injection
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(A)

2500 q
I CON

2000 -

1500 A

GPT(UIL)

1000 A

1D 3D 5D 7D

Time

(B)

2500 4
2000 -

1500 4

GPT(UIL)

1000

500 i '
0 - T T T

Time

Fig. 4. Glutamic pyruvic transaminase (GPT) in injected
intramuscularly and intraperitoneally starry flounder.
Values are means*SD (n=5, number per group). (*

P<0.05)

(A) Intramuscular injection (B) Intraperitoneal injection
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(A)

(B)

BUN(mg/dL)
o N IS ® @
I

Time
14
N CON
3O TAA
12 4
10 4
o
2 84
j=2]
£
5 6
o
44
24
0 - T T
1D 3D 5D 7D

Time

Fig. 5. Blood wurea nitrogen (BUN) in injected
intramuscularly and intraperitoneally starry flounder.
Values are means*SD (n=5, number per group). (*

P<0.05)

(A) Intramuscular injection (B) Intraperitoneal injection
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(A)

2.0 q

CREA(mg/dL)
3

ol

1D 3D 5D 7D

(B)

2.0 4

CREA(mg/dL)
s

0.5 1

0.0 -

Time

Fig. 6. Creatinine (CREA) in injected intramuscularly and
intraperitoneally starry flounder. Values are means+SD

(n=5, number per group). (* P<0.05)

(A) Intramuscular injection (B) Intraperitoneal injection
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(A)

(B)

EEE CON
3 TAA
300
250
200
2
o
2 150
100 4
50
0 T
1D 3D 5D 7D
Time
400 4
. CON
1 TAA
300
g
=2
T 200
-
<
100
0 - T
1D 3D 5D 7D

Time

Fig. 7. Alkaline- phosphatase (ALP) in injected
intramuscularly and intraperitoneally starry flounder.

Values are means*SD (n=5, number per group). (*

P<0.05)
(A) Intramuscular injection (B) Intraperitoneal injection
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(A)

2.5 9

N CON
3 TAA

2.0 4
5 151
2
=
O
O 10

0.5 4

0.0 -

1D 3D 5D 7D
Time
35 4
I CON
1 TAA

3.0 4

25
= 20
2
=
S 154

1.0

0.5 4

0.0 4

1D 3D 5D 7D

Time

Fig. 8. Gamma(y)-glutamyl transferase (GGT) in
injected intramuscularly and intraperitoneally starry
flounder. Values are means*SD (n=b, number per

group). (* P<0.05)

(A) Intramuscular injection (B) Intraperitoneal injection
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Fig. 9. Photomicrographs show liver with intramuscular
injection starry flounder groups, (H&E stain x 400)

(A),(B),(C),(D) IMC  groups at 1,3,57 days post
injection ;(E) ,(F) (G) (H) IMT groups at 1,3, 5, 7 days post

r
injection ,-* 4,

W
;Red arrow fatty

hypertrophy

Black ,arrow Hep
change‘ ;Black arro

hy

yte
ead: Hepa

%[hwﬁ‘ir
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Fig. 10. Photomicrographs show liver with intraperitoneal
injection starry flounder groups, (H&E stain x 400)

(A),(B),(C),(D) IPC  groups at 1,3,5,7 days post
injection ;(E),(F),(G),(H) IPT groups at 1,3,5,7 days post
injection

Black arrow: Hepatocyte atrophy ;Red arrow: fatty
change ;Black arrow head: Hepatocyte hypertrophy
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Fig. 11. Photomicrographs show liver with intraperitoneal
injection starry flounder groups, (H&E stain x 400) (A) IPC
group (B),(C) IPT group

Black arrow: Membrane hemorrhage ;Black arrow head:
Membrane necrosis ;Red arrow head: Lymphocytic infiltration

-30 -



Fig. 12. Photomicrographs show body kidney with
intramuscular injection starry flounder groups, (H&E stain x
400)

(A) IMC group (B) IMT groups at 3 days post injection (C) IMT
groups at 5 days post injection (D) IMT groups at 7 days post
injection

Black arrow: Tubular vacuolization ;Red arrow: Apoptotic

cell ;Black arrow head: Tubular necrosis ;Red arrow head:
Tubular atrophy
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Fig. 13. Photomicrographs show body kidney with
intraperitoneal injection starry flounder groups, (H&E stain x
400)

(A) IPC group (B) IPT groups at 3 days post injection (C) IPT
groups at 5 days post injection (D) IPT groups at 7 days post
injection

Black arrow: Tubular vacuolization ;Red arrow: Apoptotic

cell ;Black arrow head: Tubular necrosis ;Red arrow head:
Tubular atrophy
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JolAslstd HAMo A Glutamic oxalacetic transaminase
(GOT), Glutamic pyruvic transaminase (GPT) ¥&& &+ a4

5 AR ol EAste] AL &4 A dFor fFE55 0

Y

Nes Hrbsle NzaA dEozA Z dux glon
GOT & mEZcgolet ZHAEZ o BEsta e did
GPT & THMEAT =gE o] Ut} (Choi et al., 2020).
AT TAA FARENA dizdtel divlsle] g Wl
FostAl A @skedl i GOT FX|7F HolxE ol f:=
TAA 2 Qg AstAEH A~

[OJRE]
o
AR HEOE B ek W, QIR APt Ay A
o}

A w3 AEE Vs Askel old IS WSk

|

Ao w Atmerh, G AlXol] EAste]l FEA A e

A+ ®AQ Alkaline phosphatase (ALP)

to,
BN
2
fo,
=
b
o

Z=A5te] olm|AkE MEUR 5t 4% Gammaly)-

glutamyl transferase (GGT) <QIANA oFH==z <ldh 1+
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=4 Al SkskeE Ae=®E dyA o (3 &, 2004), &
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Thioacetamide(TAA)+= el b w A Y Zl k= H
5

Dgoleel  FHEE WHBOERM  BHoled  FEE
A Ha, MESELete] )5S oAt ROS 2

HAATIA =, F2 A SAS dovle o=
oA JAAITE (Bruck et al., 2004; Hajovsky et al., 2012;
Akhtar et al., 2013; lhegboro et al., 2022), 2% A=z
TAA = QI3+ Hd WS YeiuA] @8kt ofd ATt
I52t8S stH, 84

Wz Aol Ve 5= 7FAH (Hibiya et al., 1982), o=

ol
ol
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e e AW ddde FAskaL
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ols] 7+& wWel A7), gAl 7|2 AAEH I +=d (Sheth et
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vk TAA A} % Blood urea nitrogen (BUN) <X+
IMT el A FefmatAl astalthzl 7 A Apoll F718k81a,
IPT wollA+= 5 4 el FojuletA 5718kl o™, Creatinine
(CREA)S IMT oA FA & 5 A Aol Fom] A
S7FstRaL, IPT weld FA & 7 A 2 {FYH|sH
Z7}slitt. % BUN 3 Creatinine &% A% 7% #H71E
A3 AR ALEEH, FA Axd £4c] Jeld w BUN ¥
Creatinine A& 453ttt (Erdem et al., 2000). BUN <
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