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Abstract - We examined the effect of salinity on hematological changes and survival in the
cultured olive flounder, Paralichthys olivaceus. Fish (mean length: 20.8 cm, mean weight: 96.1 g)
were abruptly (within 30 min) exposed to salinities from 15 to 0 psu (Group I, G I) and to 35 psu
(Group I, G II). After maintain during days 5, the fish were again changed from 0 to 35 psu (G I)
and from 35 to 0 psu. We measured cortisol, glucose, Na*t, Cl-, K+, aspartate amino-transferase
(AST), and alanine amino-transferase (ALT), hematocrit, RBC, hemoglobin and survival during
the 10-days test period. Qur results in G I showed that olive flounder exhibit “typical”
physiological responses (in cortisol, glucose, Na*, Cl-, AST and survival) to the stress induced by
salinity changes. In G II, olive flounder were significantly different in cortisol, glucose, and AST
at 240 hours. The survival in two groups were reduced in 0 psu than 35 psu during the
experimental period. This research provides baseline data on cortisol, glucose, Na*, K+, CI- and
survival for hypo or hyper-salinity changes.
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Table 1. Variations of K+, AST and ALT in plasma of oliver flounder, Paralichthys olivaceus after salinity changes

Elapsed time Salinity K*(mEq L") AST(AU L™ ALT(IUL™)
(hours) (psu, GV/II) GI GII Gl GII GI Gl
0 15/15 36103 3.6+03 11.1£ 1.0 11.1+1.02 3.040.1 3.0+0.1
3 0/35 4.7+0.8 3.940.2 31.0+4.2b 17.5+0.70 43+0.6 454+0.6
24 0/35 3.140.3 3.6+04 36.0+£2.8° 18.0+£2.95* 6.7+2.9 6.0+1.7
120 0/35 44405 33407 37.241.50 17.8 4 1.0b-* 51420 52415
240 35/0 3.1+04 40+12 35.3+1.3b 26.9+ 1.4¢% 48+13 49+1.3

Values are means+ SD (n=>5) for experiments run on two occasions. Means sharing the same superscripted letter are not significantly different (Duncan’s

multiple range test P>>0.05).

*indicates significant differences between groups at equivalent times (P <0.05). AST: aspartate amino- transferase, ALT: alanine aminotransferase.
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Fig. 1. Variations of plasma cortisol, glucose, Na* and CI~ in olive flounder, Paralichthys olivaceus after salinity changes. Values are means
of experiments run on three occasions (£ SD, n=5). Shared alphabetic letters on shaded bars indicate lack of significant difference
(Duncan’s multiple range test P >0.05). * indicates significant differences between groups at equivalent times (P <0.05).

o #H)H3= cortisold] g0z FRIAMIAFAE
& 24 B0 Fobr Fu|gel ZUlHE Aoz B
o] X1} (Davis et al. 1985; Barton and Iwama 1991). ©]2-9]
A48l =o}A cortisolF} glucose X G 17} =4
stressel] ol x] Am]7} AR oz 2EF o] B
= .

Barton and Twama (1991)% cortisol3} glucose7} A4
sjod A ol gl AL 9 suessel 22 A
a7l gee wlehha shlch Ea corisol Aol
2 A7t A&EE APA otedg(dy HH
)2 ujA 4 glokz v} (Barton and Schreck 1987;
Barton and Iwama 1991). G I7-2] o|vR] AH|7} @e-&
WA Aol ofE $AFEAM vebdeh Nat, O,
K+ 2 AST %504 Opsuz &gt & 1204 7H] ol o)
£o] e GUFRT o ¥ $E weiFm gleh ol
A7 BIA ol FUe Zak, Aol AR
224 33 St Rez Aads ojs 2o 2HRY
z7A0 g AF A= S0, Mugil cephalus®} coho
salmon, Oncorhynchus kisutcholl~] ¥ .313}9] 2™ (Young
et al. 1989; 3} 5 1999), =gk YA w 15t
(3 5 2003). ol AT AFH BAAA AR
A& 5-R3}7] 8led, cortisol 734, Nat, K*-ATPase

2o o

ulo o
wHEE

o
iR

24 24, 45 s S0t £Ho7 A
Aoleh. Zeht G 1Tl A4ste] dolAle 428 2
2 E o, A FAlel dEh ARy 286 B2
MR 7} An)E T 9lSE & 4 9ot olEd A= G
M7l M= Jepyled AbSE ‘;‘r/‘] aEEE 2404 7F
Aol GIFHE} G IIFA Nat, ClI-, K+7} l=7=ll FA1€
AL AMPEoN AR} =24 '% 33 JUSE HAE
o 72y GIF= Opsus w33tE Q= °] Al %3l
A obA oA 27k BeE FEs] ¥ 4 Aok
G II7¢] 7%, 1207124747 A vreld glucose 5=
dur ol stress ¥Heat= AHEEl AE woldh o)y
A 3 5 (2004a) RIo|A JAE AHS-ste] A}
850 Hpdte] mE whg Aol fABIA. 8 5
(20042)2 NG Az} xpol= 03 3A]7FA}ole)| cortisol
=7 F71kdvrt wia A SEEdgn FE539d
AT A= 347 o)Al cortisol =7} Z7)3lgc)r)
HEFHNE 7FeA=E ek 3§ (2004a) oA =
glucose ‘g x=7} 24417k ol = AFN A A2} 203 2o
£ Ho|A] ¢o} cortisole] wh2 A 31Xy Aoz xgl
o 28y B dAFelA e 2442 F 120417471
glucose7} 7] o}l qle] 15psudtdi= 35 psuelA] A A
HAF 522 glucose A B AREET} FolAlE 7

.
[5)

o,

L

r°" ol



384 Jun Wook Hur, Jeong Yeol Lee, Yong Ho Kim, In-Seok Park and Young Jin Chang

Table 2. Variations of hematocrit, hemoglobin and RBC in blood of oliver flounder, Paralichthys olivaceus after salinity changes

Elapsed time Salinity Hematocrit (%) Hemoglobin (g dL ) RBC(x 109 cell uL™!)
(hours) (psu, G GI Gl Gl Gl GI Gl
0 15/15 20.4%03 20.4+0.3° 10.7+1.5 10715 3.3+0.6 3.34+0.6
3 0/35 18.2+4.5 14.9+2.9* 11.4+1.5 8.7+22 341038 2.6+04
24 0/35 18.2+4.3 17.0+3.0 11.4+20 9.6+2.6 3.5+09 29+0.4
120 0/35 21.2+1.5 18.2+1.4b 10.6+0.8 10.0+1.0 3.1x0.7 29+09
240 35/0 20.2+2.0 19.2+1.0° 11.1+2.1 103%1.3 38x1.0 2.8+0.8

Values are means+SD (n=5) for experiments run on two occasions. Means sharing the same superscripted letter are not significantly different (Duncan’s

multiple range test P>0.05).

* indicates significant differences between groups at equivalent times (P < 0.05). RBC: red blood cell.
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Fig. 2. Variations of survival in olive flounder, Paralichthys oli-
vaceus after salinity changes.
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