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Tolerance limit of nitrite exposure to hybrid grouper
(Epinephelus fuscoguttatus & X E. lanceolatus &):
hematological parameters and plasma components
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*Corresponding author Abstract: Hybrid grouper (Epinephelus fuscoguttatus ¢ X E. lanceolatus &) (mean
Jun-Hwan Kim weight 27.3+3.8 g, mean length 11.6+0.7 cm) were exposed to waterborne nitrite at 0,
Tel. 041-675-3773 100, 200, 400, 800, and 1600 mg L™" for 96 hours. The hematocrit and hemoglobin values
E-mail. junhwan1982 @korea.kr were significantly decreased by exposure to 100 mg L™ and 400 mg L™, respectively. In

plasma components, no significant change was observed in magnesium. Glucose was
Received: 27 December 2019 significantly increased by 200 and 400 mg L™ nitrite but reduced by 800 mg L™. Cho-
First Revised: 13 February 2020 lesterol was significantly decreased by 400 mg L™ nitrite, but there was no significant
Second Revised: 18 February 2020 change in total protein. GPT (glutamic pyruvate transaminase) was significantly increased

Revision accepted: 18 February 2020 by exposure to 200 and 400 mg L™ ALP (Alkaline phosphatase) was significantly increased

by 800 mg L ™. The results of this study indicate that acute exposure to nitrite changes
physiological parameters, such as hematological properties and plasma components.
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g obEAte: AR MRAER FAEAL Sl Ao, A (Jia et al. 2016). °FEA} 02 (NO,)2 dst= ol (Cl)
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hemoglobin (Hb)-E met-hemoglobin (Met-Hb) 2. & ¢}
A Aba bt glo] A olgh ;q/nu\_z m zEwg]
dgrstct (Tilak et al. 2007).
Zoll oft B4 W 2B ALY £42 F851, ok
o 3491 Hb2t hematocrit (Het) & A4S -2t} (Das
et al. 2004b). THebA] Dol A3/4o] Bk opdAte] el
S48 Brlek) i@ a8 457} E Aolk
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Table 1. The chemical components of seawater and experimental
conditions used in the experiments

ltem Value
Temperature (°C) 252+0.4
pH 8.13+0.07
Salinity (%o) 32.7+£0.2
Dissolved Oxygen (mg L") 71104
Ammonia (mg L™") 0.16+0.06
Nitrite (mg L™") 0.05+0.01
Nitrate (mg L") 0.43+0.12

AL Z=7A)7]1 0 258 AT} Ao 2
£ 82lo|th(Cheng et al. 2017). E3
2 gRloe FF= nA=t, 20 F7retel wE o
AFEEO] S7HR obEAl B0 Y& Fobiths At
common carp, Cyprinus carpio R
crayﬁsh‘)ﬂ/"1 UER vt O]‘jr(_]eberg et al. 1994; Kroupova
et al. 2006). -2 Ueh= 2detAF o= Q5 s It
3] A55H 2™ (Kim et al. 2018), o154 A+ 3]
O] 22 28~30°Ce] ]2 g2 FOoIH Bl FE 7
HE= 497} ZropA] 1 QIthH(KMA 2018; Yoo et al. 2018).
=4 79 A didF G2 2uEEe a2

2-27) Yl atel

! Astacus asctacus, European

20~25°CO]™ (Kim et al. 2001), Z|L 11
22 wofj7h 'IAYsto], FAlol7tel A g-27] thiA| &

T 897t =orA| AL Qlok dipHute] o] =2 v WA
= e AIEETOEA & 7S Bow

ey Ao A H& A A A 4 Qe ob Akl Higt
tieute| o] L EAY A= A9 glck whepA 2 A
O] HA2 tfA] FF<1 vdilvteof thet opEat 54
ol g REpAAREE, @O A4 2 @ A2 #st

£ &0, ordAt W oA B 71 -5k =l ok

o 5§ 27.3+3.8g %
1.6+0.7 cm)= 7é ‘a*i*é = %LE*“*WOM =

ot AR 100L Y52 E 0 ]ﬁ—}Oﬂ OU%

T oT 1=

o8 £4 —5—417 (YSI-Professnal plus, YSI Inc., USA) & o]
235to] md =451tk (Table 1). oFEANE S NaNO,
(Sigma Chemical, St. Louis, MO, USA)E ©|-&5to] 2+

Table 2. Analyzed waterborne nitrite concentration (mg L™") from each source

Nitrite concentration (mg L™")

Nitrite concentrations Control 100
Measured nitrite concentrations 0.05 95.2

200 400 800 1,600
206.7 4175 823.2 1,590.1
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Fig. 1. Hematological parameters, such as hematocrit and hemoglobin, of hybrid grouper (Epinephelus fuscoguttatus @ X E. lanceolatus
") exposed to waterborne nitrite for 96 hours. The values with different superscripts are significantly different (p<0.05) as determined by

Tukey's multiple range test.
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St. Louis, MO, USA) A2 FAZ|E stalen, 8]
A8 (Hematocrit) 7} o] 22 =81 (Hemoglobin)
=251t} Hematocrite= BAIE Y2 HS Yo,
Microhematocrit centrifuge (VS-12000, Korea)oﬂ/\1 12,000
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A TE T Q= AAFE kit (Asan Pharm. Co., Ltd, Korea)
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& GPT (glutamic pyruvate transaminase) 2 ALP (Alkaline
phosphatase) & S5ttt GPT 2 ALP= ang-KingES
0]-8-5F AA& kit (Asan Pharm. Co., Ltd, Korea) 2 24

E
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Fig. 2. Plasma components of hybrid grouper (Epinephelus fuscoguttatus § X E. lanceolatus &) exposed to waterborne nitrite for 96 hours.
The values with different superscripts are significantly different (p<0.05) as determined by Tukey’s multiple range test.

A SH= Fig. 19 YEFH QIT oAt i ol ofgt o< Hute]
~/\;‘<_11:_oz1/]\_]- = "1 o)Ao] et

1, SloHBEE AN hematocrit 4] A == 100 mg L 1A449] Fro

Al 594 A5 HERY It (p < 0.05). Hemoglobin &=

oAt 96A17F leEo] Rt tisHute] iAol | £ oPdAl E 400mg L o149 FollA o)A A
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£ HEriSiTH (p <0.09).

Iol-

obEAt o] whE digHute] o 4R et
Fig. 20 WEFH AT oAt oo ofet ti < ute]
% magnesium®| ]2 W= vehR] Qiottt @
glucose% OFAAF L= 2007} 400 mg Lol Lo o4
oA F7Hs el 2l (p<0.05). SHAIRE B =2 of
A %Y 800 mg Lol A= ThA] A5 YRl @
% cholesterol Fd4t =& 400 mg L™ 0]42] SOl A
o)A S e (p<0.05). % total protein®]
7 oFEAT eEof oI%t 912 WSt YEhA] et
oh. @7 GPT+ oFE4t k& 2007 400mg Lol SJof &
oA F7+He Ve AAITH(p<0.05), T =2 S 800
mg L' A = oA S UEtiSith @4 ALP= of
A4t & 800mg Lol oJsf o4 F7HE UreEhligiet
(p<0.05).
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2 olive flounder, Paralichthys olivaceus
(Kim et al. 2018) %} common carp, C. Carpio (Jensen and
Knudsen 1997)94 Al Het 9 Hb 524 A4S 613
o} & Ao A obEAt e &2 o] O] Het 2] H
Hb 5=5 Fo|H g HAaAZ oH, o]= opaLt &
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ek,
2R HE F 74 ool ek Ay ol WA
WSk Fad AEolu, A% 24 ke SUdt

@ e WstE Bel 228 2RIt (Bijvelds
et al. 1998). & AN obgAl L] et Hjdnt
so] @ npauEe folnd Wsls wolA ekl
t}. 5FA|TE Chen and Lee (1997)+ oFE4F k&0 9
2t giant freshwater prawn, Macrobrachium rosenbergii, @ %}
magnesium®| 2mg L™ ol A= fofm|gt W3k} glglo,

Nitrite tolerance limit of hybrid grouper

Smg L o]AoA Sold A E B3 O™ Stormer et
al. (1996) GA] oFEAE leZ0] rainbow trout, Oncorhynchus
mykiss, 0.2mg L™ 0] oV obAAT 1 Zol i g0l
S oW, 1mg L 54 oFdAT leZE o] 4] magnesium
O] 914 75 Hagt. o4t kEof ofgt e
AFZ AT BE Fof w2 2}o]7F A (Das et al. 2004¢),
2 Aol A-8gt oAt St tidilvtEl oAl B
= AR £ohs 0] s E Tt

A glucose= olF 2EF A REEZ Hrlekes 5
Q A Folth, ol = AEH A Ao A T Z5ollA
glycogen /= F3fl tiAtelYA|E &H S, glycogen
2 FA 2202 RE BT glucocorticoids®} catchecol-
amines®]| 2]l glucose= ¥HE] 0], hyperglycemia s '
T} (Sachar et al. 2014). Das et al. (2004c)= oA &
©| mrigal carp, Cirrhinus mrigala®] 7 glucose’s 24
S5 F7MAZITAL Kt & AdoA digiure]
A% glucose= o4t k&l ool §2o4 F715)tt. of
Z]5h oFAAt 800 mg L9 FkollA= oA AAE UEr
WSt o2t M3k= 271 glycogen 2ofioll T-E Sl
ofsf| FsotA o, =t leE 7|t mE el

vt glom AAitdo] L E% Hybrid striped bass, Morone
saxatilis @ X M. chrysops °] LZEZ| AR QIgE AZlo &2
glucose & cortisol ZHA%H HFE H115HS] ™ (Hrubec et
al. 1996), Ahn et al. (2013) GA| & E°] 2|3t Flathead
grey mullet, Mugil cephalus A glucose®] 214 7} &
G® wag v ook

A cholesterol2 A|ZEFS] W4 L ARo|H RE
AHZo|E 5 229] X4 o|th (Firat and Kargin 2010).
A2} cholesterol S AEF A @2lof &) 7H A1AH7]
ol YFE Fol Yo WEE, AEYA AR
O]-8-H T} (Oner et al. 2008). 2+ AEZ A 921Q1 ofdA
(Zn)2} 2] (Cu) l=E2 Nile tilapia, Oreochromis niloticus
9] cholesterol’E 2402 ZFAA|7]™ (Firat and Kargin
2010), 71994 2491 monocrotophosﬂ L= ol spot-
ted snakehead, Channa punctatus®] cholesterol= 2]2S.
2 AT B 5]t (Agrahari et al. 2007). 2 A ¥
of| 4 i< ut2] 9] cholesterol oFAT L& o] 2]5]] 52
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A A5 HeEHiglon, ol SA4AE= A0 oJ7E A
O] £7F0] esterified cholesterol©] free cholesterol &2 72}
Fe= A8 AASE Ao 2 woE )

@7 total protein (Tp)= A|ES] F FAEH |7} o
Uz B T A-dA] Fag dg2 s, =4 =
=0l ot AXGAL ol T2 dFe= Hekd 4 Aot
(David et al. 2004; Kim et al. 2019). Das et al. (2004c)-2 ©F
A4t e Zo] ©J5f mrigal carp, C. Mrigala®] total protein©]
frojdo s Fastttal Bt shA|eh 2 Aol o
Fvre] o] @A total protein> OFHAL LEo] ot H
oA WHl= YERA] ottt Red-tailed Brycon, Brycon
cephalusE 0.6 mg L™ opdAte] L 2AIZ] A3} {014 ¥
SH= Holz| ¢ktt) (Avilez et al. 2004). Barramundi, Lates
calcarifer= 30~50mg L™ 9] oFd4t Frol A= @4 total
protein®| fr2]w|gt W3}t Qlgl ot 80mg L™ 5o
AE FoulstA Hasts A ITH(Woo et al.
1997).

@j%} GPT (glutamic pyruvate transaminase)% %—/Fil'
S A D A A ofn| k7] (amino group)

£ alpha-keto acids.2. =, aspartic acid< a-ketoglutaric acid
= o|FA7IE F 282 stH, 54 =& T ofF
of A7 et 7t &4 B BEM AT (Ramesh
et al. 2018). < AHofA diFrntE] o] @8 GPT= °f
A4t k& 2007 400mg L'l oJ5l 5914 S7He UrEt
HAAIRE, 800 mg L™ 0] FrollAe A4S Hertigleh
Malarvizhi et al. (2012)-> common carp, C. Carpio, GPT+
Carbamazepine ' &l oJaf] o4 o= F7lsi3loH, H
E2 oA Qo8 A4S B O, Le Ruyet et al.
(1998) Al Yot leZo 23t Turbot, Scophthalmus
maximus 2 Gilthead seabream, Sparus aurata®] o1& =
7P9‘r o £ FroA #A4E HAFh opdAke] AU
AR £ fdete] GPT 840 BHIE F71
Ao e, o 52 FrolA o Fas
o FrollA a4 9 Al Wit 3 whyjz Q1% 2y
2 THETh(Sathya et al. 2012).
ALP (Alkaline phosphatase) = ©172] =2 @4
S A ZE % SFo] Bolsiy, o] 7o FA4A EH/\VI
SoHEE RISt T O R AME-E| T Itk (Molina et
al. 2005). Das et al. (2004c)+= OFEAE ko] 9]t Cypri-
niformes 3<& (Indian Carp, Catla catla; Rohu, Labeo rohita;
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Mrigal carp, C. mrigala) ALP9] 24 Z715 H13jt} &2
ARAA oFIA e kel @ ALpe] £o1
F71E uralon), ool e Ane AEet £a1g 57}
off olgt obdAt T7ER It AFe] &l ot Aer
THE T (Kavitha et al. 2012).

4% 9 Rl § o4 Wske ehiglct. Qe
JAFO] Het@} Hbe oF At 2o ot §-0]4 AAs
olatsict. @3 &<l glucose, cholesterol, GPT o
oAt leZof o5l folH o HSE UEhdE €

ok 2 Ago] A¥} oAt =F 100mg LT o1
gt o] Qo] 44w B4 ARl o014 A
2 w]2|™, 800 mg L7 0] oA B4 &2 ojEk HALS
TS o 2o, 7)E = A t4EE <] Olive flounder,
P

Olivaceus= 171.043 mg L~ (Klm et al. 2018), Yellow tail,

O e dor

FIF ;9,

=

Seriola quinqueradiata’= 147 mg L' (Sugiyama et al. 1991)
of Bls] iAo x &2 s Ho oA UiAdo] A

020 FY5-ATTHSHe A% Aol

[N}
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