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Comparison of Blood Physiology in Juvenile Black Seabream
(Acanthopagrus schlegeli) Reared in Converted Freshwater
from Seawater and Seawater from Freshwater

Young Jin CHANG®, Byung Hwa MIN, Hae Jin CHANG and Jun Wook HUR
Department of Aquaculture, Pukyong National University, Busan 608-737, Korea

Comparison of blood properties in juvenile black seabream (Acanthopagrus schlegeli) between transfer from seawater to freshwater
(sFW) and transfer from freshwater to seawater (fSW) were investigated for 60 days. Plasma cortisol levels in SFW were significantly
increased from 34.2+28.6 ng/mL at the beginning to 365.6 + 136.0 ng/mL at 3 hours, and decreased to the beginning level at 24
hours. However, in fSW, no significant differences in the cortisol levels were recognized throughout experimental period. No
significant difference was found in the glucose levels between sFW and fSW. The transfer from seawater to freshwater of juvenile
black seabream resulted in reduced Na* and CI™ concentrations for 24 hours (decreasing from 1653125, 146.0+2.2 to
118.3 £ 12.3, 78.0 £ 7.0 mEq/L, respectively), but these were completely recovered the beginning levels at 30 days. Total protein and
AST showed no significant differences between the two rearing conditions, while ALT was markedly elevated at 3 hours in sFW and
at 24 hours in fSW. Ht in sFW was increased from 18.5+0.6% at the beginning to 25.3+4.0% at 12 hours, and was decreased
to the beginning level at 24 hours. Ht, RBC and Hb in fSW were also significantly higher at 12 hours, but recovered to their initial
levels at 24 hours. All fish were dead until 50 days in SFW while survival rate in fSW was 85% at the end of experiment.
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AW FIA4L FAEL 3t (Morgan and Twama, 1991).
o] #9] A&t 243 #¥sto gelyo} (Fontainhas-Fernandes,
et al,, 2001) &} H ol o]F (Lasserre et al., 1978) o4 G w3}
O E oytn) EFAEY T2 W3l Na*, K'-ATPase 84
A o W 2 45Y 2459 AT 98 UB
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2ol ez FAE Az qFde ofY @Eed d
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24 E (Acanthopagrus schlegel) 2 =olA 48 Fd4
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AHEFo] ez meh $4 (seawater, S)NA FF (fresh-
water, F)2 $7A 48 4Y7E sFWTE, 253 oljE
A2 A4 T8 HITE SWTE 443D & sSFWTd A
35%9 AFA AT AFE X3}, F4) 0% FFo
F&3te] Ao, SWTAAE 5o B4E F4ste ¢
e GARLE wRo AT 2 A3 g8, 60Ut
AHE3te] @A ool HGH oFE AMESYE, ARAAA
oJE¢ FA 35%Y Mg F43te AREHAY F AYFAA
AHE7IEE 6092 o, A¥kE Al BS44 EPA
25 WY AFT 3% TFHA e Y AA 449
15~25%% Aoy, ¢ 185~225C, EE2MNALFL 52~64
ppm@l 3 th.

2. ool MFH U 24

Aoz HH AL A olHd FFY Hol7t oA
A g v e TS 4357 gt AY 44 AEH
AA3 A B2 heparin sodium A3 FA] (I1mL)E AHE
dev], 4 A¥rzdA euteA A3 vlFgle] nrdd
ol A 30z ojuidl APEAt AL AAMNA F 0, 3, 12, 244
2309 2 602 Aol A

A Ao YRE F oA 108 o] F EAF g, AL
g (5600Xg, SE)3he] A& BFL —72C BAFFEA 844
A3tk 829 cortisol FE¥E Donaldson (1981)¢) atd
9&39 (RIA) w2} cortisol RIA kit (DSL, USA)Z #7
HAYT Yo} FA o AAHoE SHESE {23 S, Wizard
1470 Gamma Counter (COBRA I 5010, Packard Co., USA)Z
ZA8AG. ¥ 2F3FL, Na*, KF, C17 5%, 29047, AST
(aspartate aminotransferase) % ALT (alanine aminotransferase)
© A4 EAE47) (ADVID 1650, Japan)E AH&-3tgth vmA
ool dhatode A ¥ AFEAEA7] (H5M, SEAC Co,
Italy) & A83t, AEF 43 (hematocrit, HY), A¥F+ (red
blood cell, RBC), B4 2% % (hemoglobin, Hb) & BA3tgd on,
3 ZA#E o3t HEHETFEE (mean corpuscular volume,
MCV), HAAITFEN2%F (mean corpuscular hemoglobin,
MCH) 2 #3738 +8M 2% (mean corpuscular hemoglobin
concentration, MCHC) € A AH3} 5.

3. HEE ZA
AY7%E 7 AET DiFzXxam) 94 A JAARE o
ste] HAEE TEHI o2 E AEES AU

4. AAMz

AEAA2RE oW A&F Aol FIA FFE SPSS—
BA #71Ae 98 ANOVA 2 Duncan’s multiple range testZ
AAsge (P<0.05).
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1. &9 cortisol?t 2RIA =5

F ARTIAN ZE Aol A cortisol ¥5 W3E Fig |
3 2o} sSFWTNAM Y cortisol FET AHMAAY 342+286
ng/mLEZFE 3A1ZHA 3656 £ 1360 ng/mLE FA3A F715H4
7b (P<0.05), 244 A APNAAY FFo2 FEHAD
fSWHNe AAMAA L 3414186 ng/mLEREH 244175 9
86.5+246ngmLE Eotd tF, 30dA = 440+ 58 ng/mLE
volg o} A7) 7HEe cortisol FEE F9% WIS HolA
&kt (P>005). B8, 5 AFFNA cortisold] JRFLE 4
A A vlas] B o sFWTlA e 108 A F743 vha
fSWrF A€ 250 Ax F78le Aog Hol §2F dE ¥4
oA 242 &7 9 g8 g2 2EfAE e oz y
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Variations of cortisol levels in plasma of juvenile black
seabream in the abrupt salinity changes. Asterisk on
the same colored bars is significantly different (P<
0.05). sFW: transfer from seawater to freshwater,
fSW: transfer from freshwater to seawater, D: dead.

Fig. 1.

FAYFAAM B 2232 FT ¥3E Fig 2% 2o,
SFWTAME A8712%F 483+£91~593+155mg/dLe He2
ot zolE Kol &ttt (P>0.05). U, SWTAAE 34
A 961 £248 mg/dLE ABMAIAY 690+ 49 mg/dL BT} =
FAT {8 Aol BolA gkgrek (P>0.05).

2. 3o Na*, K* % CI” 5%

F AYFAA 84 Na*, K* 2 CI- ¥EW3E Fig 3% 2t
sFWTA Na* F=& A A 244089 242t 11834120
mEq/L, 121.0+ 109 mEq/LE A@MAIA 9] 1653125 mEq/L X
o F3A kAR (P<005), 30449 1750+ 2.6 mEq/LE
AENAA £z JEHAT SWTNME 3A1ZER ¢ 2443
Ao 247} 187.8 +10.1 mEq/L, 181.5+ 193 mEq/L2 2N A
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Fig. 2. Variations of glucose levels in plasma of juvenile black
seabream in the abrupt salinity changes. sSFW: transfer
from seawater to freshwater, fSW: transfer from fresh-
water to seawater, D: dead.
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163.0 £ 99 mEg/Lol HI8] Eolz i), o]F ol ol ot ol&
oA Fo% Aole HolA gtk (P>0.05). sSFWTAA K* &
T=E AL 27+£03mEq/LE AENAAY 40+02mEq/L
B gopg o} 4A A dE 51 +£1.0mEg/LE F3HA Eot
Aom (P<00s), 30LAdE 41104 mEg/LE AAMAAY 5
2oz HEAAY. SWFANE AF7LES F98 Zollo]
33+0.1~40+04mEq/LE ¥R AFE FFoIUT sFWTl
A ClIT ¥52E AT 780171 mEq/LE AEMAAY 1460
+22 mEq/Lol B3] 50% o2 wolgon (P<0.05), 243t
AEE Z7187) A1&ete 309RslE 1463 + 2.5 mEq/LE A¥A
AN $z02 (R SWTAAE 3AHH S} 242 o) 42
1770 £ 104 mEq/L, 1683+194mEq/LE AZ/MAIAY 1515+
21 mEq/LET #9384 E%ou (P<0.05), 30€Ade 4N
A FEo2 HEHIT

3. @3l HZCHHEIZ AST U ALT

T AgToa oAz ASTE 247 54 & A}
dgleon AYFReE 2o)E el A st (P>0.05) (Table
1. ALTE sFWTAA AR 472 061U/LE AEMAAY
28+ 10TU/LET Eou (P<0.05) 30450 AFNAA &
o2 JEE WY SWTANE UAZLARE golx st 30€4
o APAAA Y FEo2 JEHYU

4. g9e| Ht, RBC % Hb

£ A¥FdA Ht, RBC, HbY H3l= Table 29 2tk sFWT
oA ZAE 49 Hre AAMAA A 185£06%RA 2] 12
AR 253+40% 2 §8HA FebATrl (P<003), ol F5H
2astd 3098 1060122 APAMAAY FEHTG Yo}
At RBCE AAAAAI 23+02X10¢ cell/uL A Aol 347
Ao 3.0+0.5X10° cell/uLE F8A F7hst v (P<0.05),
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Fig. 3. Variations of Na*, K* and CI™ concentrations in pla-
sma of juvenile black seabream in the abrupt salinity
changes. Same alphabetic letters on the same colored
bars are not significantly different (P>0.05). sFW:
transfer from seawater to freshwater, fSW: transfer
from freshwater to seawater, D: dead.

UN AR At 308AE 1.5+£0.1X10° cell/uL AT Hb
B AFAAAY 142+ 1.1 g/dLERH 32 208 +40g/dLE
Z7latgen (P<0.05), 4AAZAA H&g FES AT
MCVE A8AA A 802199 fLERE 3ALA 196 +63(LE
Zastaen (P<005), 308A7A vl&d £ FAFHT
MCHE 12A17HA 524+27pgo2 ARMNAIAY 619+ 13 pgol
B3 ZAagey (P<005), 4AANE VAN FEL
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Table 1. Variations of total protein, AST and ALT levels in
plasma of juvenile black seabream in the abrupt sali-

nity changes
Hours  Total protein (mg/mL) AST (IU/L) ALT (TUL)
clapsed  sFW W SFW fsw sSFW fsw

65+ 07° 2204 184®
BOL184° BOL 14”

0 380161 370+42
3393455 M0x69
U 05139 JMILS0 1831440 4251 78°
Day30  320:17 39043 177£23° 150t 57°
Day-80 D 353+43 D B35t 3P D

The values are mean+SD (n=6). Means within each item
followed by the same alphabetic letter are not significantly dif-
ferent (P>0.05). AST: aspartate aminotransferase, ALT: ala-
nine aminotransferase, sFW: transfer from seawater to fresh-
water, fSW: transfer from freshwater to seawater, D: dead.

18+10° 15407
47406° 37406%
43+12° 48405
KN ESVaRVNEWS
1506

Z 5590 MCHCE AR A 71.6£81% A Heo] 34
R 904+104% 2 FEA ST (P<0.05), 12413
Hole AAMAA 222 JEFHIUG. 2, 242 3R 915
+78% 2 Z748on, 30dAd e 83.1£01%32 223

SWTl A Htst RBCE AEMAIAY 47 162+22%, 21+
0.3X10° cell/uLE2 S8 12Nk Ao 242 2491 3.1%, 3.1 £04X10°
cell/uLE Z71FdT7t (P<005), 24A13 ) 242} 207 +£24%,
23+03X10°cell/uLZ HE3H . 1Y, 30494 604 A 2
7t 283+82%, 32+ 1.0X10°cell/ul st 32.1£07%, 3.1 £07X10°
cell/uLE A F718 et (P<0.05). Hbe ABAAAd) 128 +
09 g/dLZSE 1241 167+£16g/dLE F7HtgcHt (P<
0.05) °lFREHE ABMAAY 2po]S HolA ekt MCVE 244
ol F7bstgen (P<0.05), MCHE 1241349l 533+ 4.2 pge
2 AN 622+40pghth F2FAAT (P>005), 244]
ARl 558+22pge 2 APMAASY Ho]E Holx| ¢str}
g, 304 A S 0L 47 419+ 141 pg, 446+ 99pgS B
243 (P>005). MCHCE A3AMAA G 785+55%9d
Aol 2ATAA 67.5+£51%2 FosA Zasden (P>0.05),
o) 3T AULIANA ALHoE T4ATG (Table 2).

ELRE TR

(2]
=
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5. MZEg

sFWT A A8710%5 FAE Aoy ASBEL 5UAA 25%
2 3243 ZAso 30849 15% 228, 5085 0% 2
R} [SWrolAe 35UA7A 0% Jos, AHEgA A= 85%
Ak (Fig. 4).
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2 dFdAe o7 #AEFY daes e Adste
g £2& F3e A
BASA AbS e d2wste ot
gt

Ao GRS E ofFfd AEYA 2902 FHEFo R
3 Zdo] EAAAY (Mazeaud et al, 1977), EF 7l ol
(Schreck, 1982) 3 cortisol (Chang and Hur, 1999) +%& 4%
A7t o FE olEd 2EH 27 A&HY Ay AP A
o] Z4Hv (Wedemeyer and Yasutake, 1977), 433 H2dx
Gto] uAA B}, o) Frt 2EH 2 22 HE ¥ -uFAA -
AZAHYHAES (Penry and Reid, 1993) 3 o — =353 -4
A% (Specker et al, 1989) o2& F A% Ao EolA
7t 200} cortisol S BF oz waA WA so An3y
oz Z732 JNATA (gluconcogenesis) & T 25329 §
F BHE F/MA G ol A dA A o 3 JEE co-
tisol® 2FA29 FEylde olAs W AEFAY AEZ
A€t (Wedemeyer and Yasutake, 1977). =3 o A}
A4, gl AHA, Hy, Hb R T 2 2AY ¢F W3 &
Eg2g offrt 2E 2Ef 29 FAAEE o4HIT @
(Wedemeyer and McLeay, 1981).

AREE AT FA F52 o F3 AL W, cortisold] FE
€ N Z718t AT 2440 A e S E gz FAE dE
Wale] g3t F4 2EH2 ¥$g el o, dF AT
A1zt ojtiell cortisol ¥E7F 49 FHE H4ES ¢+ YA
t}, Barton and Iwama (1991)€ olFolAl 2EH2E FUL ),
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Table 2. Variations of hematological factors of juvenile black seabream in the abrupt salinity changes

Hours Ht (%) RBC (X 10° cell/uL) Hb (g/dL)

MCV (fL) MCH (pg) MCHC (%)

elapsed  SFW fSW sFW fSW sFW fSW

sFW fSW sFW fSW sFW fSW

0 185+06° 162+22° 23402° 21103°
30209427 191434 30405 24102°
12 253+40° 249431™ 34104° 31204°
U 61350 074240 28+05* 23103
Day-30 106+01* 28382 15£01° 3210°
Day-60 D 32107 D 3107 D

142+ 11° 128109®
2081400 143£24°
177424 167116
192+24° 129414®
88+0.1* 124113
134128®

802£99° 792415 619+13%™ 622+40°  TL6+81%° 785155
786£53* 796+£63*  709+81° 597+33%  9041104° 753163
747+48% 1951103 5241270 533142° 03146 675+51%
722427 8934370 653172 558422  915+78 626129
T27401* 886+36° 604102 419+141°  §31+01™ 471153
D 1031%97F D 446199° D 84199

The values are mean = SD (n=6). Means within each item followed by the same alphabetic letter are not significantly different (P>
0.05). Ht: hematocrit, RBC: red blood cell, Hb: hemoglobin, MCV: mean corpuscular volume, MCH: mean corpuscular hemoglobin,
MCHC: mean corpuscular hemoglobin concentration, sFW: transfer from seawater to freshwater, fSW: transfer from freshwater to

seawater, D: dead.
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Fig. 4. Survival rates of juvenile black seabream in the abrupt
salinity changes during experimental period. sSFW: tra-
nsfer from seawater to freshwater, fSW: transfer from
freshwater to seawater.

=7 g2 Jerdda 8.9, Einarsdottir and Nils-
sen (1996) & X% A (Salmo salar) 9] A%, FAZL ©E
cortisol¥] FEE AF A7 ool HIge Yehhz o] F 24
TAREE AYNA A9 2fo]E Holx] gt Aoz BHud u}
ATk & red drumd FEH 2EH 2 BE cortisold FET
A Hagg B o, 347 o] Z 8y Ao FE
9om (Robertson et al., 1987), Foo and Lam (1993)-& €&}
ool HEY 2EH 29 w302 cortisolo] 4% oo Z7}
3t7] A #ate] o8& HigFEe) @Ittm Buagd, o8 7
of HEE A oM oA FA AEFGAE FYL u, ¥
cortisol FEE 3AZ oM Hugtez Frl8la, oA FEHE
A 6AZE olUiQ] Aoz LA it} (Barton et al., 1980;
Pickering and Pottinger, 1989). &%, #4452 B4+ s+
AN B52 F4 o5 AL dAFow RS g 4y
Ett €5 cortisol®] Hghe] WA E9kon (unpublished data),
AL FAY AN UE i.‘i%ﬂ—’lé Bol T UL E 9
3n, 25 BV FFASA BAELE gFEA4) 7—‘1?*?"]
& 2 2H2 YEEXT FHHPoE 7u:§: 3o 50d A=
HALsE A ey, ojn| e FHEE TAFe A FH-ri
HEHAE de cortisold FE7} 4ADAA Thh F7tEle A
e BYAT AL o o] HolA] FLoBH,
ojn] go] HEgd ZAEL 2T gEuEd 2EY2E FH
Hege 248 4 F gt
Ao 2 FRIALE 2EH 2 48 7180, Barton and
Iwama (1991)%F cortisol®] =7} FolAd we 23329 ¥
EE A molAE d3E 2EY 2 gF T2E 44 ik
HAoE 2239 At sy ol @ Ao $o, Mugil
cephalus (Chang and Hur, 1999), pejerrey, Odontesthes bonarie-
nsis (Tsuzuki et al, 2001) 9 AZAFAA Bud 8 Yt
JEy Z drdrae ZAES dFdA 252 olFdgE 1
de 99 Adde 29 cortisolo] F71EE BF3n 428

§% Aol9 AT v 599

F329 W3t verdA gk, o)A cortisolol o3& F
A& AR o] dojuy] A 27227 FPA FAE 3l
dqurde g F43] AHEHUAAY, 3R o)A cortisol® FH
5307t cortisol Bt} WE Az} offo] 2EHA oA F
T2 YEHAE 7Hs4el Aok

BEF AR 2EL opytv, Astd D AFA o] Fo
%} (Laurent and Kunel, 1980; Maina, 1990). € 7oA 74
52 AFdA FEE A SHE |, AR Aol vE AFd
(hypotonic solution)dl =ZF o2 5t 249 Edd 93
Na*, K" 2 ClI7°] JAZRH &= UL, ofo] we} A 24
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5, 1986). € ATFNE B T d52 oY ), ASTS
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