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Survival, Physiological, and Histological Responses of Juvenile Threeline
Grunt (Parapristipoma trilineatum) under Different Salinity Conditions

Kang Hee Im, Seong Il Baek and Jin Woo Park*

Subtropical Fisheries Research Institute, National Institute of Fisheries Science, Jeju 63610, Republic of Korea

The objective of this study was to characterize the salinity tolerance of juvenile threeline grunt (Parapristipoma
trilineatum) and analyze its physiological and histological responses under different salinity conditions to assess
its viability as a prospective aquaculture species. Juvenile threeline grunt individuals (51.1£1.6 g) were exposed
to salinities of 31.7 (control), 25, 20, 15, 10, and 5 psu for 10 days. Cumulative survival remained high (96-98%)
between 31.7 and 10 psu; conversely, all fish died within 72 h at 5 psu. Plasma Na* and CI- concentrations, as well
as osmolality, decreased with decreasing salinity. However, plasma ALT, AST, cortisol, and glucose concentrations
were not significantly different among the experimental groups. Neither Na'/K*-ATPase concentration in the gill and
kidney nor hepatic antioxidant responses (SOD, CAT, and MDA) were significantly affected by salinity. Histological
structures of the gill, kidney, and liver were also not markedly affected. These results show that juvenile threeline
grunt can tolerate salinities as low as 10 psu, indicating that the species may inhabit environments with a wide range
of salinities. The defined salinity tolerance range provides valuable insights for future assessments of this species’

aquaculture potential.
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Table 1. Water quality parameters of experimental groups during
the 10 day experimental period

Experimental Temperature Actual

DO (mg/L) pH

group (°C) salinity (psu)
Control 20.57+0.24 7.52+0.10° 7.61+0.02 31.7+0.022
25 20.65+0.23 7.68+0.05% 7.61+0.02 24.95+0.02°
20 20.760.24 7.85+0.07° 7.53+0.03 20.06+0.02°
15 20.89+0.23 8.30+0.08° 7.58+0.02 15.04+0.02¢
10 20.88+0.23 8.52+0.07% 7.60+0.03 10.04+0.01®
5 20.87+0.23 8.69+0.07% 7.60+0.02 5.02+0.03

DO, dissolved oxygen. Data are presented as mean+SE (n=10).
Different letters indicate significant differences among the experi-
mental groups (P<0.05).
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Fig. 1. Plasma ions (Na',K*, and CI'), osmolality, and Na'/K*-ATPase in the gill and kidney of juvenile threeline grunt exposed to differ-
ent salinity conditions. A, plasma Na" concentration; B, plasma K* concentration; C, plasma CI- concentration; D, plasma osmolality; E,
gill Na*/K*-ATPase concentration; F, kidney Na"/K*-ATPase concentration. Data are presented as mean+=SE (n=7). Different letters denote

significant differences among the experimental groups (P<0.05).
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Fig. 2. Plasma biochemical parameters of juvenile threeline grunt exposed to different salinity conditions. Note: A, alanine aminotransferase
activity; B, aspartate aminotransferase activity; C, cortisol concentration; D, glucose concentration. Data are presented as mean+SE (n=7).
No significant differences (P>0.05) were observed among the experimental groups for any parameters.
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Fig. 3. Hepatic antioxidant-related responses of juvenile threeline
grunt exposed to different salinity conditions. Note: A, superox-
ide dismutase activity; B, catalase activity; C, malondialdehyde
concentration. Data are presented as mean+SE (n=7). No signifi-
cant differences (P>0.05) were observed among the experimental
groups for any parameters.
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Ordofiez-Grande et al., 2021), & 12| HIz}2]of| A= o]
g 2 Wabrh LhetbA) glglet. o) = wiAelv) vl e
i J Il A of7ba] F20] M S FAIE 4 Yla= 2o
=k Ao = s ARl A deke-th Al ZM)7F B
ZAE| o, A3E &AF 50 2R|eHA H ‘ﬂ(lesion)f_’_ EuBAS b
ek3keh Thl, 15-10 psu AFFol A= thE Aol Blsf |
2he- EHAI;\ﬂi ZA(MMC)o] A E] =1, o]+=
ehe AL A Aol b el wrge
e A2 48 o7 A. tarichis /o2 T ‘H?Loﬂf\i
= A9 2719] 917 s} A] ciofet 2719} Wefo] MMCT
A Bl 9lom, o] ofFo A 2 Rstef tiet WY, thA
A A gIOIA Uehd £ gle 24504 whgom dusta

Fol =

QItH(Erdemir and Oguz, 2026). o] &3+ A18] o1& 1]




kel of d2 g 7t 305

Gill

20 psu 15 psu 10 psu

B 220 s _,[

e == e

g

,J%Mjl&g S MR
N e

q o
g ey

Fig. 4. Histological sections of the gill, kidney, and liver of juvenile threeline grunt exposed to different salinity conditions. Note: A—E, gill
sections; F-J, kidney sections; K-O, liver sections. Abbreviations: PL, primary lamellae; SL, secondary lamellae; MC, mucous cells; CH,
chloride cells; HC, hemocytes; RC, renal corpuscles; RT, renal tubules; M, melanomacrophages; MMC, melanomacrophage center; CD,
collecting duct; FH, fatty vacuolized hepatocytes; BS, blood sinusoids; CV, central vein. Scale bar=100 pm in gill and 30 pm in kidney and

liver.

off, HAbE] o A 22 MMC= A A 270l 235k 214
of| A Lpeh dRbAQl W REg- o & g4 E 4= Qlck. 7F 22 =
= ATolA Ftste] whE &4 UEhA] aRake,
cheFet =719 ARE(LDs)o] #EHE it LDs= A4-4
- of- 27| T A S-S RHE S v S %l AT e ',
A& Askal I QA Al Zo o | A& Fagteh E3E Al
O] At e, Y% =4, AFEda 2 2 ®isto] w2
7], ¢ W b wEA debd 4= glom, o] 2fgh M3tk ofF
I 7HA| Zgeoll wet AolskAl Lrehdth(Olzmann and Carv-
alho, 2019; Mathiowetz and Olzmann, 2024). 3334 o]F2S
2 9 A 9= Farlthsol(Lateolabrax maculatus)®] 7-$-
A PR 1 A] 7HH| 0] LDs7} A E AL, o] = A% 24 3}
oA dojuf= A4 23 Whg-o= A v JltK(Yang
etal,, 2021). whapA] HlA2] ] 7ho A PE LDsi= A 5
o4 g Wil 48317] 9l oINS KgH o s
402 2o YA thA] 245t Gl A8 2 4 glek.
QA0 2 o}z S /L o] 449] DO sz A A1 Al
P RS SASHE A0 ShelA 9, olmrk ke A

Aba ol A= 4 At 2EEIA S7H R AR Ast
UER <= 9Lt (Marium et al., 2023). £ A4 BE A
T2 DO 7.52+0.10-8.69+0.07 mg/LE A4 YIS F2
3] frAlste Ao Qg Al ez sfgstieh &
ATl A Ftol a5 DO F=7t o4 2= S715h=
A Uehllat ols Y 2 23004 die] s
Tl Atart o ol &= Eelgtets 54U 4 /e
(Bok et al., 2023), A3l 7F A& W A2jahA ghgof w4
© YF TS Aoz AEr

2 AtollA WAkl = tlzt 5 E 10 psu7bA] 9] 2 H 9ol
A 96-98%9] 2 AEES RAOL 5 psu Ao = B
E 74417} HAFsFSI T Barton (2002)0]] w2 H o] F= kA ¥
B0 7m0k A& AIRE, T19] AL 0] A5 W flof upet AEH A
HH&-o] T2 A vrEhu, of A7 252 4= e 2 M W]
Az st A= A 28& Fel ol 412 4= itk
e G HeE A A o8 el E 2k A AR =
A 7159 Eat@ol FEEAL, ouA] a8 ST R 224 &4
-2 A2l A ool Lpehd 4 Qlth. 53], AFA A4 2
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