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Comparison of Hematological Properties in Cultured Olive Flounder
Paralichthys olivaceus on Different Growth Stages and Seasons

Won Jin Kim, Young Soo Kim and Young Jin Chang*

Dept. of Marine Bio-materials and Aquaculture, Pukyong National University, Busan 608-737, Korea

ABSTRACT : This study was conducted to examine the hematological factors in cultured olive flounder Paralichthys

olivaceus depending on its growth stage and season. The study also aims at developing the standard hematological indicator

for growth stage and season by examining total 16 parameters including whole blood (hematocrit, red blood cell and

hemoglobin), biochemical (glucose, cholesterol, total protein, AST, ALT, Na', K, Cl,

Ca™, Mg2+ and osmolarity), and

endocrine (cortisol and T3) factors in plasma of cultured olive flounder. The result showed a growth stage-dependent

increase of T level in olive flounder while the level of cholesterol showed an inverse correlation to fish size. For seasonal

fluctuation in cultured olive flounder of the same growth stage, the highest level of Ht and RBC was observed in autumn.

Key words : Olive flounder, Paralichthys olivaceus, Hematological property, Growth stage, Seasonal change.
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Fig. 1. Monthly variations of water temperature, salinity and
photoperiod during experimental period.
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Table 1. Change of hematocrit, red blood cell and hemoglobin
levels in whole blood of olive flounder Paralichthys olivaceus
according to growth stages

Fish size Ht EBC Ho
(%) (x10° cell/nl) (g/db)
Small 26.4+6.3" 3.8+£0.9" 14.6+£3.3"
Middle 27.0+4.4° 4.1+0.7° 16.4+1.8°
Large 27.242.3° 4.0+0.2° 16.4+1.0°

The values are mean+SD. Means within each item followed by
the same alphabetic letter are not significantly different (P>
0.05). Hb: hemoglobin, Ht: hematocrit, RBC: red blood cell.
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Table 2. Changes of Na', K', CI°, ca™, Mg2+ levels and osmolality in plasma of olive flounder Paralichthys olivaceus according to

growth stages
L Na' K’ cr Ca”" Mg2+ Osmolality
Fish size
(mEqg/ 0) (mEq/ 0) (mEq/ 0) (mg/dl) (mg/dl) (mOsnvkg)
Small 165.7+0.9° 3.4+0.2" 136.2+2.7° 10.7+0.3* 1.4+0.1* 311.6+ 5.8°
Middle 163.7+1.8" 3.5+0.3" 144.5+5.7° 10.7+0.4" 1.4+0.2* 304.7+ 6.7°
Large 162.543.5 3.4+0.3" 144.145.6° 11.5£0.7° 1.4+0.2° 320.2+14.5°

The values are mean+SD. Means within each item followed by the same alphabetic letter are not significantly different (P>0.05).
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Fig. 2. Change of cholesterol, total protein, AST and ALT levels in plasma of olive flounder Paralichthys olivaceus according to growth
stages. Same letters indicate no significant difference (P>0.05).
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Fig. 3. Change of cortisol, glucose and T; levels in plasma of olive flounder Paralichthys olivaceus according to growth stages. Same
letters indicate no significant difference (P>0.05).
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Table 3. Changes of hematocrit, red blood cell and hemoglobin levels in whole blood of olive flounder Paralichthys olivaceus according
to seasons

Ht (%) RBC (x10° cell/zl) Hb (g/dl)
Season
DGS SGS DGS SGS DGS SGS
Spring 27.148.4° 27.2+4.3" 45+1.3° 4.4+0.6° 16.542.2% 17.542.9"
Summer 28.141.7° 19.4+1.9° 4.0£0.2° 2.940.3° 15.7+1.1° 15.4+1.6"
Autumn 36.145.7° 36.646.2° 4.5+0.5° 4.9+1.0° 14.9+1.0° 14.9+1.0°
Winter 27.143.9° 26.3+3.3% 4.0+0.5" 4.2+0.4° 18.4+1.4° 17.5+1.5%

The values are mean+SD. Means within each item followed by the same alphabetic letter are not significantly different (P>0.05). DGS:
different growth stage, SGS: same growth stage, Hb: hemoglobin, Ht: hematocrit, RBC: red blood cell.

149C)d ¥ 5L8 B, g AAGA A 7H(14.3T)ol 312.9+7.1 mOsm/kgl 2
=4 Ve

2) €39 o2 ¥ AMEH &

7zt Jgolst A} Fdet A e PA9 3) el Walsl™ Mo
AEE 84 Na', K, Cl°, Ca™", Mg”" & 4542 15594 i} golgt A} At JgaAe e AEE IF
3h= Table 49+ Zth ¥ A49A EFA Na' 5Ee Fe| 2H &9 WSl Fig. 49 7o) Agolgt g aAol A =
163.14£1.9~165.5+1.1 mEq/ { ¢ ¥ Z 93 z}O]E Ho 3 o 8o ZH7} 155.2+18.4, 139.3+11.8 mg/dlE 2] 81
A th K 55 FA 3.0:0.3mEq/ L A HT 42402 wroly, Aol A oA 7H8(14.3T), EL 3 AT
mEq/ {7141 ¢] B9 on, TUa AT o A 7]*%(16.8"(3) = AL(1280) = FA& Btk THNAL 4102~
o HigE BAth QI whv F A EFelA 1357+ 4.6+0.2 mg/dle] TS EACM(Fig. 4), 7 4 FdA <A

2.5~150.5£1.1 mEq/Le] A& EQoH, T+ AGdA = Boll 7t7} 4.4+0.3, 4.6£0.2 mg/dlE B ADET 29tk A
T 7F&(14.3~16.8C)ll 7H7} 137.147.0, 135.742.5 mEg/ AW AST W3l M Aol dt AT = 742(14.37TC)d 21.8+
L2 e AZ iEEB} frol8A BRTHP<0.05). Ca”* 5 6.5 U/ L2 E& i, 548 AFaA = 7H2(16.8T)l
TE Y3 AAGA NN oE(22.6T)F 712(16.8T)dl 9.3+2.8 TU/ | 2 W4 THFig. 4). AZE ALTS H3l= Ao
744 11.9ﬂ:0.6, 122413 ng/dlZ =& FEE EHth & 3 AAGA A 2.6+0.5~2.8+0.4 TU/ L ¢ BYRoH, =

Mg BEE F98 AATA A AEF 7180 1.9+0.2, A5 AREA T3 1.940.6~2.3+1.1 U/ L 2 5938 2}o]
1.840.2 mgd(Z & Ade vl&] 9tk A4FE ses & Uehl A ektth shAI T Aol st AP A R FUS A4
297.042.4~312.9+7.1 mOsm/kg®] $F& B oH, Ao FANA ALT 4171 v 4 Stth(Fig. 4).

Table 4. Changes of Na’, K', CI™, Ca™, Mger levels and osmolality in plasma of olive flounder Paralichthys olivaceus according
to seasons

Na" (mEg/ {) K" (mEq/ ) Cl” (mEq/ ) Ca™ (mg/dl) Mg™" (mng/dl) Osmolality (mOsm/kg)

DGS  SGS DGS  SGS DGS SGS DGS SGS DGS  SGS DGS SGS
Spring  164.240.9 164.040.9 3.6+0.3° 3.1+0.1° 147.242.8" 150.5+1.1° 11.040.4° 11.0+03° 1.540.2° 1.4+0.1" 303.746.8" 298.6:+4.3"
Summer 163.1£1.9 163.3£3.8 3.4£0.2° 3.040.3" 1462438 144.1£5.6" 10.940.4° 11.9£0.6° 1.340.1° 1.9402° 300.6:3.8° 306.1+7.8°
Autumn  165.5+1.1 164.242.1 3.5402% 42+02° 137.127.0" 135.742.5% 10.740.2" 12.2+1.3° 1.4+0.1° 1.8+0.2° 312.9+7.1° 306.5£6.5°

Season

Winter  163.6£1.4 163.8+1.3 3.1:02° 3.1x0.3" 143.7+6.9" 143.7+4.1° 10.4+0.2° 10.7£02" 1320.1° 1.5£0.2° 306.843.9° 297.0+2.4°

The values are meantSD. Means within each item followed by the same alphabetic letter are not significantly different (P>0.05). DGS: different
growth stage, SGS: same growth stage.
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SGS: same

growth stage.
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