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This study examined the survival rate, blood cortisol concentration, and
histological changes in the gills and liver of juvenile Whitespotted conger
Conger myriaster under acute low-salinity exposure. Experimental salinity
levels were set at 33 (control), 30, 20, 10, 5, 3, and O psu, with water temperature
maintained at 20.7+0.9C. The experiment lasted 96 hours at each salinity
level, and no feeding was provided during this period. As a result, no mortality
occurred at salinity levels from 33 to 10 psu. However, at 5 psu, mortality
began at 48 hours, resulting in a 40% survival rate by the end of the experiment,
while complete mortality occurred at 3 and O psu at 72 and 24 hours,
respectively. The lethal salinity concentration for 50% mortality (LCso) was
determined to be 5.33 psu. Plasma cortisol concentration tended to increase
as salinity decreased, with a significant increase observed at 3 psu compared
to other groups (p<0.05). Histological observation of the liver showed
decreased glycogen accumulation and an increase in vacuolated lipid droplets
at 10 and 5 psu, while cell condensation, necrosis, and lipidization were
observed in liver cells at 3 psu. In the gill tissue, increased blood flow in
the lamellar capillaries was noted at 20 and 10 psu, while epithelial
detachment, lamellar fusion, and clubbing were observed at 5 and 3 psu,
with these effects more frequent at 3 psu. These findings indicate that Conger
myriaster is a species with high salinity tolerance, and this data is expected
to be useful as a foundational resource for the development of aquaculture
techniques for this species.
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B30\(Conger myriasten+~ ¥W&ol5(Anguilliformes) 5
o7 Congridae)oll &oh= o7& f-2uet Adsl, Y&,
o0l 6= ERE 20 A|YQof| Bt ddHo=E F]3%h
ojgoltt. 2 eyt fEE AgH AL E THofA A4
oF1(Yagi et al., 2010; Kim et al., 2011), A%st 540l

Abd7)o Ao 2 5= niejohd st AKS] -
2k o2 Ifoh= Aoz IdHA QJtHMiller et al.,
2011; Kurogi et al., 2012). £355t Zjoj= EAL ofF 9
T2AQ SfFE wEt GAAel(Leptocephalus) FEZ -2
U, i 59 AR olEjittal HilE1l glow, &
5~0go] St JofigtollA dige s 9= It Hong
and Han, 2023). sFAgE, 295 Aoj= thiE H7|=1 3lof
sl 5o A &4o] 4ztsit

3019 8 AH|E F SRR] Y9 g7 ol 3
oy, J8l 502 1995% 12,987E00A4 2022¢ 2,200E°02
FA5H) 7AYo H(Tokai et al., 2002; Tabeta et al.,

4 27| BoRto] AXHHorie et al., 2002) 5 tfdst A7}
Y=Y, g T Ate e FSSith

T2, AR Y G0} T2 ARSI ofF FAlof Qlo]
H £83 22102 44 WS ol ASUAL ojRol
AEY AR AE5H, o9} T2 AEFA WG ofF, 4%
WA E eZ o] e} AlolE Hlvkar A& ItHChang
et al., 1996; Hiroi et al., 1997: Chang et al., 2002; Han
et al., 2003; Park et al., 2009). 3], olF+= 4% I&
W3} E= 27 HAE Hlofd di 2olA Al o= ol
Pl Eto] Aol ARG 2E AFolE AA =H, A7zt
L& Al A A, 24 PAL JY9E AskE 59l A=

)

128 Si=otiiintstslx|



A EtKSingly and Chavin, 1971; Harris and Bird,
2000; Oh et al., 2014). AAGA] A 245k= o) 7= F43H
Rsle] keE= W SjulstAY 24l0] 7hsskA|RE, A ofF
L A5k Z7ofA AR EE R SHgo)| - Ao Z kS
v Elt(Chang and Hur, 1999).

oA 2 Aks IR B4 AR =Eol W 5] X019
AEE, YA AREE(Lethal concentration, LCsp), @5 AE
i 528 5 9 7 oprn] g 179.9}751 HIFE FAlSHo]
&0l FA7IE NS SRt 71 2AEE SEstaA} skgich

Xz 3 ditd
1, Al&of
Al3]0jQ] BA}oQ] X|olE EHESI] YA oAt YT

oflA =gt F4o] ‘5”*}01'2 oAt ATA BEARRES
2 25510 eAlste] HElE fRLsilal, HErF SEE 5
o] Z]o}:= 500 L 7<~4 J‘é—’?— (@1 x 0.6 m)oll Y4lsto]
ARAZNA] A7RA] FAolTt. F7IEERE ARSRe] 2, &
FE4ta, GE 9 pHE ZF 19.4+2.1C, 6.0£0.7 mg/L,
33.5+0.4 practical salinity unit (psu) @ 8.3+0.2%C}. Al
Hojo] QP HIslA pve AEL 2AIAHE AA|eI, Alme
A== WAol-8 vighAl=E(Crude protein 55%)% 19 13]
THESEoIGIT Adols AIIA A 24417 HA] 3 Ao

ol-&5IaL, AUTNA Al ARofo] Bt A2 18.9+0.2 cm,

A
AFe] A 5= 30, 20, 10, 5, 3 2 0 psu A5
I, 27 AAst33 psu)E AT A¥deEe= 500
L 54 984% (@1 x 0.6 mE o835t AF &
g 24 Ao AoE 24 10vH4 Y45k
3REE0 8 oot AE2 96AIFEE =519, %%47 |
7}t ARse] S 19 1031%0] HES AAsieion,
Hol= TuoHA| oIt 2, &, d7 H pHe 25
A7](Professional plus, YSI Inc., USAYE o]-&5to] tfd 9A4]
—:—Ei 10A] Alelof] 13] 785131, =22 20.7£0.9C, -&&4E
= 6.54£0.4 mg/L, pHE= 8.3+0.2% {AEch & Algo
%@%}44%_ BEAHLYSI(NIFS-2023-50)2] %<1
= ol 35t
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EX0(Conger myriasten) X|HQ] EtaXAsE Y REIGH 5}

3, MEE, fRIAISE(LCso)
b 1Y 13] &gt ARt BE 7AA
/\;].oq g\_/\].s—].oclj_ x%x]—x-]o] 00:1 Lej A M—g].j/_ 2
F7F FAERA A= AR ddsilnh ARES AEEE
Alofl S4stlon, HARE T3S 0 E 3 psu A9 B¢
5utE] o|stE P& u Skt A7 kol wE vt
FRARSE(LCs0)2 SPSS statistics Z213(v19.0, IBM,
USA)E ol&ste] EA513ltt.
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4. &= Cortisol =&

IE 2o f& A3¥0]9] 8% Cortisol s A5}
Aslzg A Z+ Addqtapct soled 2202 2-phenoxyethanol
(200 ppm, Sigma, USA)l HEIAIA Als-E 5798 & oA
(heparin) A2 1 mL FAPIE ol&sto] nlE-Edelx Adst
Ak AsE A A e 3 psu %L_r”: ft ostE
AESIGE o A2 S5kl ATsIolth. QS A2 ¢4l
E2(6,000 rpm, 15 min, 4C)sl] 3 Esl,
A7IA] -70ColA Eastoict.

EZ Cortisol& A®E+= enzyme linked immunosorbent

assay kit (FIA-1993, DRG co., USA)Z BA451917, 450 nmoll

A S-S =4S T Magellan (v17.2, Tecan, Swizerland)
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2 paraffin
]l,“T— Microtome (RM 2135, Leica,
Germany)& °l-&3fl 4~5 um FAE ¥PEsto] ALHHS
AR, ARE FHE H-E (hematoxylin-eosin) B

Al & 335t u]F(DM3000, Leica, Germany)< ©]-835}o]

HX4(One-way ANOVA) Z Duncan’s multlple
2 EASIIEH(p<0.05).
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Fig. 1. Survival rate of Whitespotted conger, Cornger myriaster acute exposed to various salinity concentrations for 96 hours.

Table 1. Lethal concentration (LC) of Whitespotted conger, Conger myriaster acute exposed to various salinity concentrations for 96
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Exposure time (h)

hours
96h LC, 96h LCyo 96h LCyo 96h LCso 96h LCuo
9.00 psu 7.11 psu 6.44 psu 6.00 psu 5.64 psu
96h LCso 96h LCso 96h LCyo 96h LCg 96h LCoo
5.33 psu 5.03 psu 473 psu 441 psu 3.99 psu
2 ﬂ|- AN (LG50 S =498 A LCso 5.33 psuz YERL
tHTable 1).
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Table 2. Change in body weight of whitespotted conger, Coriger myriaster acute exposed to various salinity concentrations for 96 hours.
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The differnet letters indicate statistically significant differences among groups (X0.05)

: UEToI th AF TSR Aol
S8l Z713IAH(0.05, Table 2). Aol Z7Het AleT:
2 sste] 2ARE 2k, Agole] 257}
7153 Gl @Al BaHl

RET S S

Ay 2,

Control

30 psu

20 psu

10 psu

3 psu

BW (g)

7.9£0.7°

7.8£0.6°

8.2+0.7°

8.60.5°

13.5+0.9°
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G2 sT0| M2 SX0(Conger myriasten) X129 BteXAksE 2 RXSHE #5}

& Al HiET, 30, 20, 10, 5 9 3 psu A¥Y BF cortisol 4, Zkn} Of7ole] EZ|EHA B3}
B 2174 49.149.0, 54.8+16.0, 48.4+7.9, 65.7+17.5,
80.3%10.1, 154.7%32.9 ng/mLOZ UERFE O™, 3 psuofA
o2 AgTtEY §96HA =4 UeErstHFig. 2, p<0.05).

7o) ZAsA P Ak, 2T, 30 2 20 psu A
ZHIZY glycogen £20] T7Fok= 43RS HolAqk, Ad
Aolo] Zoli= Holx| ooktkFig. 3A, 3B). BT 10 &
psu AHT2] AL A Y glycogen 40| TAdh= 7
b S yebaT, A Y 224 AQese] 2t BaEel
thFig. 3C. 3D). 3 psu ABTINE AHOZ b E)
= 23t IAPE A AP slom, S 72 o st
Aol YERHtHTable 3, Fig. 3E).
100 | : optule] sk i At HETe} 30 psu AFFE
" T Afmte] FAAQ HPIL Kol A¥kAQl HZolF ofrtulet
2}olE Holx] A9ktKFig. 4A). I1#u, 20 10 psu AFTE
L A mAEE i @R 271k AekS BrkFig. 4B,
40). 5 9 3 psu AT At Almizo] vk At Almo)
A g |3 BAo] e, TEPO0R ol wAEY oy W4
R o] BA=|QIckFig. 4D, 4F). At AmiEo] uke] 9 A
Fig. 2. Plasma cortisol levels of Whitespotted conger, Conger S A2 5 psu Ht 3 psu AT 2 RHlEE UER

myriaster acute exposed to various salinity concentrations for 96 THTable 3, Fig. 4F).
hours. The data are represented as the mean=SEM. The

different letters indicate statistically significant differences

between groups (£X0.05).
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Fig. 3. Light microscope micrographs of Whitespotted conger, Conger myriaster liver acute exposed to various salinity concentrations
for 96 hours. A and B: Control and 20 psu, The showed glycongen accumulation in hepatocytes(*). C and D: 10 and 5 psu, The showed
decreased glycogen accumulation in hepatocytes(**), and increased vacuolated droplets(***). E: 3 psu, The showed hepatocellular
condensation(C), necrosis(N) and lipidation of liver tissue(L). Scale: 50 um.
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Table 3. Histological phenomena seen in Whitespotted conger, Conger myriaster gills and liver acute exposed to various salinity
concentrations for 96 hours

: o Salinity (psu)
Tissue Diagnisis
88 30 20 10 5 3
glycogen accumulation in hepatocytes * * *
decreased glycogen accumulation in hepatocytes * ¥
Liver increased vacuolated droplets * *
hepatocellular condensation *
hepatocollular necrosis *
lipidation of liver tissue *
increased blood flow within gill lamellar capillaries * *
il gill lamellar epithelium lifting * *
gill lamellar epithelium fusion * *
telangiectasis * *

' = : E e ’_.,'-. f -~ a“_ ' =
N m oA S e N 8 4 .
Aot s s A S AR . - .
Fig. 4. Light microscope micrographs of Whitespotted conger, Conger myriaster gills acute exposed to various salinity concentrations
for 96 hours. A: Control and 30 psu, No significant structural changes were observed. B and C: 20 and 10 psu, The showed increased

blood flow within gill lamellar capillaries(*). D and E-F: 5 and 3 psu, The showed gill lamellar epithelium lifting(L), fusion(**) and
telangiectasis(T). Gf: gill filament, GI: gill lamellar. Scale: 50 ym.

ﬂ"é!‘ & 24 532 PG4 (eurvhaline) F+= B4 (stenohaline)
ofgoll whet Atolg Itk d2A UrHOh et al., 2014).

F= WA =] A& 5=l 345 =F Al B 2] Xoj= 5 psuolA AFER A] 40%2] FRELS HAO
A2, SRR RIEE, of I AM NS IR 1, 39 0 psudllie B 72417019 24A1RKl0l) FF AL
o] AT 2 Y Hoh 53 22 AEHA WSS HolH, g9t 34 APE o] WE E} o]F0] dTLo]A Aol
#HZHoz= HAol o]2A HriAmin et al.,2016: Yoon,  Jueolabrax maculatus XO1(BE A 1.6+0.3 &= 0 psud]
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2B} Sebastes schlegelii (Bd AZ 97.4+1.7 92 3.8
psuClA =& 96AIZHA 73.3%2] HARES EHOoH(Oh et
al., 2014), GRA| Paralichthys olivaceus X°l(B+ 2%+
9.840.8 cm)= 0 psulA k& 96X 50%2] HARES
HIOWHur et al., 2002), 25 Pagrus major A|o1(FB4+ A
% 54.249.3 @& 7.3 psuclAl keZ 48R A= HAKGH
ot B EtHYoon, 2021). o|9F 22 A7HE} B w6t
= o B40] X019 AT B4 AHE &0 mE AEE2
Fso], 2uE 9 ARG thh W EET 22 200
Ao = et

OfF0] AFEQF AL 7 oprl|(gill), AR gastrointestinal
track) & A% kidney)ollA °o]Fo]XH(Laurent and Kunel,
1980; Gonzalez, 2012), Y§H80 =2 AHES) w27t A=t
22 S0 keEH A9 AW 5 o2 #FS FAISH]
fIshAl of7Hre] o] 2A|E(ionocytes) £, 27| H Na'-K'-
ATPase T4 749} 72 1A (hyper-osmoregulation)
= B o2& AU=E F5ohal RS AR YESHAIRE
S0 E ARt S W ol 3 Aoll= oY
ol A Z(jonocytes) £ 7], Na*™-K*-ATPase &4 &7}
T IAEYRET bE AS H2he Hltky B s QckKilt,
2015). A o1FRA F°1 Mugil cephalus X°1(H= S
20.0£0.5 gz TAKQ] A& W] =2H 49t thEA
=Rl Aol leEAX] 739 AF- 7ol 4% AR
Uol| 2Rt AERAR o] RHlE 9 o} Aol Alsfslod
EZ(hydroperitoneum)©| #EE H} It Chang et al.,
1996). &, 52} 3 psuclA] 87019 AlF 571t 97 Wl =l
7R S 3AT A8 20l B4 Aot 43 5
= T HIRIE Hlofd 0] SHHQl i WHalk= 2REs1o]
YuHAQl IR A= tE ARRERE 7]%o] &3} =

=
o, ZFH o2 A A5l duffsto] A ol

d

B3] A0j9] @F cortisol Er= FE =& 57t Rot
AE F7Ioke %S EAAL 3 psudlAle ok AgEH
oA =2 $AE Eth S24% A7 Hal= ofRlA
2EFA 8Rlo® AFShal H-wAAIG-AFIISHIE 5
(brain-sympathetic-chromaffin cell axis, BSC)¥} A|4}5}k
F-wJolpA-7HAA Z(hypothalamus-pituitary-interrenal
axis, HPI)}& €4d3}sto] @5 catecholamine¥} cortisol &
5 ASAIZITHSchreck et al., 1989; Wendelaar Bonga
1997, Chang and Hur, 1999). o]=gt -4 E=
cortisol?] 52 1AH4Ql AEH A X HE de] o] &=L 3

sE| T2 2X0(Conger myriaster) X9 BieRAsE L TE[GHY B35}

o}, B o]Z9l vielat WE(Epinephaelus fuscuguttatus X E.
polyphekadion) S FE =E7} 34 psulAl 5 psuE 24417t
BN FE5] AR W EF cortisol FE7F 268.0+£1.8
ng/mLE HZ3] A5 1(lee et al, 2020), YA
Paralichthys olivaceus®] 74-5-°= F-ARRE A EATHHur
et al., 2002). TEpA & AFOIAE 3 psud] FAT HE =&
< B7d0] AofolA ARt AEFHAR AESto] FF cortisol
TEE S7MIZ A oE maE S, SA% IE #st|
25 o}FE= prolactin, growth hormone, cortisol & Tt
Ft TEES T AW AFEYS 2EsH(Mccormick,
2001), ©|% cortisol oF7Fa] HFA|ES] Na'™-K*-ATPase
2437t Na'-K™-ATPase e-subunit®] ¥r&of| Fojsto] GE
WS 8ok 9 gtk &4 ItKPickford et al.,
1970; Mayer-Gostan et al. 1987). 3% 540l x|o]9] A&
o 24 HAUS gk ARSI ofshE el AR &
Ay} FAYE 391EF BF cortisolQ] ATTA gt A1
 A7F TR AoE A7t

op7bl= 9 S AHA 0 & HEShe FE ol 1L
g AR 24, 35 9 "o Hoiste Sa% 7]He|t
(Rombough, 2007). o1&7F 5243 A& W} £ AEF
20| EEH 13 0= ofhn|o] 23 4] 9] vtejet &
2oL dA¥skal, 23F4 08 4w Alo] Fret FAY, Alx
29 AR QIS BF §80| AAEw, HFTHOE HARt
4 UHMin et al., 2005). & AoAE 540] X|ol= =&
H HE ol weEt Al 2AENe] @RF ST Al A4S
o] vy 9 g, HAEH e 5ol W=l on, o]e} 7k
op7hn|9) 24 7154 &4 B40] HAl dFE FU
Zo= wetEch

7R &8}, A1E AR D s 2ol Tofstal, HE AEE
20 §kgsto] He} oprtulo] oA Algshe Fa%E 71Ho
2 R gy AEF A0 LeE A THA|RE B[, & 85, 523,
YAb S A2 A2 o] fEN R HuEa gl
(Strmac et al., 1999; Gisbert et al., 2008). AgE ==
AFoNA e Acanthopagrus schlegelii X1O1(B+ A%
24.4+6.1 g2 Aol Xo(B AT 1.6+0.3 g= THAIE
HId, 8 85, 324 AdWE 53 22 #aF By,
oj2|gt YUMNS At AEHA E= o, A, O] g
4 WE B9y os BUst9tiYang et al., 20215 Zhou et
al., 2024). & ATolAE B0 Aoj= 10 € 5 psudllA
A W F34g Aol S7F6IAL, 3 psucilAle 7F Al

o $% W INPH IS &, FAT AL =B Y

[o flo o

AR

i
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o] XJojof|A| A5t AEHAE st k9] 124754
ojg zsk= Aoz FE

AEAROF F4o] X|ol= 335E 10 psull FEollA HA
7Fg5HA] 29kont, 5 psu ©loke] FENAE HARL HAYoH
A1, 3 psuollAl % cortisol =7t S5 S715FITh
(€0.05). 7t} =Z|sk8 T2 A3}, 10 9 5 psuol|A] THA|E
W glycoge 52 aet FaAko] A dRZo] F716ka, 3
psucllAl= 7M1 85, FAF E A3} d/do] W= QI
opztmle] x&skA T A3k, 20 9 10 psuclAl A mAEH
Ul EFe] S7IHAL 5 % 3 psuolile Al Ao v,
% 2 &3t @Ado] WHE ol ATE SIS
o] B0l Xoji= AFE Fh S HA/SE ofF oz o]
7Rs%t 98 H9= 333 10 psul® WoEw, olgt Ax}
= 878019 FA71& el 7xAEEA f-85H &8F
Ao= 7]jHct.

A A}

2 =2 20249 S B0l A4 AolE
283t FA7|% 7N (R2024028) O] A YO E SHE UL
Yrct.
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