KFAS #a+ e
Korean Journal of Fisheries and Aquatic Sciences

gH= 2] 50(6), 750-755, 2017

Original Article

Korean J Fish Aquat Sci 50(6),750-755,2017

Aol FHE0]| 2lst HO|REEE AL "X|(Paralichthys olivaceus)
Q_I S10HSEX] gkol' E‘:I =1} I-;I-I:Il-%g_l Eil.

=17 O [T
= S}* o = A A =3
Azs - U712 - hNS - 24T - 24T - UEH

Alterations in Hematological Parameters and Antioxidant Responses in
the Biofloc-reared Flatfish Paralichthys olivaceus Following Ammonia
Exposure

Jun-Hwan Kim*, Ki Wook Kim, Sun-Hye Bae, Su-Kyoung Kim, Su Kyoung Kim and Jong-Hyun Kim

West Sea Fisheries Research Institute, National Institute of Fisheries Science, Taean 32132, Korea

Flatfish Paralichthys olivaceus raised in biofloc system (mean length 27.6+3.1 cm, mean weight 280.4+26.5 g) were
exposed for to different concentrations of ammonia (0, 8, 16, 32, and 64 mg NH, /L) for 7 days. Following ammonia
exposure, hematological parameters such as hemoglobin and hematocrit were significantly reduced. Plasma compo-
nents such as magnesium, glucose, aspartate aminotransferase (AST), and alanine aminotransaminase (ALT) were
significantly altered by ammonia exposure, whereas there were no significant changes in calcium, cholesterol, or total
protein. Antioxidant responses, such as superoxide dismutase (SOD) and catalase (CAT) levels were significantly
elevated following ammonia exposure. The results of this study indicate that ammonia exposure induces significant
changes in hematological parameters and antioxidant responses in biofloc-reared Paralichthys olivaceus as a toxic
response.
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Table 1. The chemical components of seawater and experimental
condition used in the experiments

Item Value
Temperature (°C) 22.240.5
pH 8.09+0.10
Salinity (PSU) 33.8£0.5
Dissolved oxygen (mg/L) 7.25+0.21

Table 2. Analyzed ammonia concentrations (mg/L) from each source
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Folo skl A3t | mL ASG FAIE olgelol, o
Fuo| A AqE T Bt dolsha] 4RI hemoglobin
S YAME kit (Asan Pharm. Co., Ltd)E ©]-83}] Cyan-
methemoglobin' &2 =2J3}%] 2™, hematocrits= XA U
2 NS Yo, Microhematocrit centrifuge (VS-12000, gH=)
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Exposure concentration (mg/L)

Nominal ammonia concentrations 0

Measured ammonia concentrations 0.38+0.21

7.58+0.47

8.0 16.0 32.0 64.0
15.67+0.85 30.36+1.03 65.33+3.71
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Fig. 1. Hematological parameters (hematocrit, hemoglobin, calcium, magnesium, glucose, cholesterol, total protein, AST and ALT) of
flatfish Paralichthys olivaceus exposed to ammonia for 7 days. Values with different superscript are significantly different (P<0.05) as deter-
mined by Duncan's multiple range test. AST, aspartate aminotransferase; ALT, alanine aminotransaminase.
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Fig. 2. Antioxidant responses (SOD and CAT activity) of flatfish Paralichthys olivaceus exposed to ammonia for 7 days. Values with different
superscript are significantly different (P<0.05) as determined by Duncan's multiple range test. SOD, superoxide dismutase; CAT, catalase.
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Yo} :=Z-2 P olivaceus®] @7 magnesium®| 24 A4S
zefstlon, o= Yot ks & QI3 o] 22 gl 9
ot 1o 2 wotEch Kim et al. (2017b) HA| Yo} =25
sablefish Anoplopoma fimbria®| 4| calciumi} magnesium®]
Al A AE Halskgi.

Ol =4Ed Eo WhE AEg| A0 93t E5 glucosed]
St w2 ATtof| A BarE It Kim and Kang, 2014; Kim
and Kang, 2015b; Kim and Kang, 2016b). ©]2]3} glucose?]
S7h= olFell 7Feli A= AEH A7} catecholamine®] HH|E
331X 7]7] 98l adrenalineT} nor-adrenaline S HM-&A] 7] 11,
45 catecholamine> 74| 4| glycogen©] glucose= 2] A&k
< Z7HN717] wiitolth 2 A-toll A, eteyot &2 P oli-
vaceus?| 7% glucose] 7212 715 253t €% cho-
lesterol:> A 3Z21te] FQ 3t LR/AJFo|H, HE AHEo|E &
210 AFAlo|H, AEH A X2 2 AN th(Firat and
Kargin, 2010). 34/, 3 91504 @Havjo} o] w2 P
olivaceus &% cholesterol 9] -2]2 H3}= ¥H2=| %] ¢t
Das et al. (20042 = Yo} =% mirgal Cirrhinus mrigala
ol Al 2] {Abo]| 93 &2 protein®] A4S B 1gHHF gl oL,
= AR AE R0} Bl T2 8% total proteing] £
A H3k= EhA] 28T

&3 AST (aspartate aminotransferase) 2} ALT (alanine ami-
notransminase)= 7| E SARS THSHE SQ3F 2] 3o,
Aol e zof thek df5of F83 TS Frh(Lemaire et
al., 1991; Rama and Manjabhat, 2014). & A g of| 4] QFrtLo}
9] =22 P olivaceus 9| 5] AST W ALT9] 8-2]7 0]l 2715 %
BTt W2 AtoflA] o} =& whE carp Cyprinus
carpio; black sea bream Acanthopagrus schlegelii; sablefish
Anoplopoma fimbria®] AST2} ALT 194 5715 E1l 519
S m(Jeney et al., 1992; Kwon and Chang, 1996; Kim et al.,
2017b), o2fgt @ AA0] F7hH= 24 A E Z o R
oetE

2 29 dEYol k&2 Az o] Asker 9 Age]ekA ¥
L= frabskal, dohet EgAE YA A AReHA] E4FE of
7|8tk (Kosenko et al.,, 1997). SOD (superoxide dismutase)
= ARIAED Lof tigl 13; Wof7[Ao R ARIAEYAE
5= superoxide radicals HiFE}RA(H,0,)2}F 4H4~(0,)
B 7oAl 7= AR ket a 4 5 shutoloh Z1e]al CAT
(catalase)= THAFekpA(H0,) & S04k 2 8] H61 5 s}
= gusiasolth BAshis AR PSS et
w7]ofl, AbgkAE g 2of Tt vlo] e upA ogkS 5hm, SODL}
CAT 2> A& 0] gHAtka} Hho] AJe o] A £ 2 AR-ETt
(Rama and Manjabhat, 2014). & A& A| ¢FiLrLjo}o] e F2
P olivaceus®] 7+a} o}7}a] 2212 SODL} CAT G420 THAl
FolF o2 Z7MAIAY. Cheng et al. (2015)= Yol &
ofl oJ$t pufferfish Takifugu obscurus A|3E2] reactive oxygen

k)
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species (ROS) 5715 53l H Yo} lnEo] ARIAEYAE
G- 31 gholalglt) w5 Kim et al. (2015)= &R U ofo] 1=
=5 rockfish Sebastes schilegelii®] SOD2} CATS] 7214 =
7He Hargh b Qloh

e A 5AAEE Y &2 ROS A4S A6t o] = ¢l
2FROS O] F7H= AR &4FS& of7]8hH, o] = o] 79| L&
Zo] uj7sh= =44 WAUSI o] Qv L ARAE
2| 2= ROS A/ 0] Akst 759 Wol sl S 2okt off Ay
3ItH(Kim and Kang, 2017b; Kim et al., 2017c). & o110 4]
P, olivaceus®] QYU o} e &2 AkSta A0 S7H 8 9
< gelskqiot.

A3 o) A Blo] . Z e} ALrol| A AR P olivaceus?] o
Huo}f k&2 32 mg NH, /Lo A 8] 2 Q1 Folshz] /g4t
HskE 25kl o, 16 mg NH, /L o]/49] 5ol A {214
ol iketa o] Mok UeiQl). o] 23t Ak vl e &
e AR A AES Pt FollA ARSA | High 7]
2 AAE & Aotk S Uyt -f=A] o A AR E x| 2} vt
o] @ Feof| A ARSE P29 AE Yo} leFof] WHE H] A
AE S AT S Sl AR ol whE Bl A = 3

Efojof g Aol
Al AL

o] =52 20178 FHySakat el HAE AR Htol
Zet 7]%(BFT) chiish A R2017016)9] AUO R
QAU T 2 Q171 o] T80 4] 292 uhAl, AAIH
A2, 285 AT ANA A A =Y,
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