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Effect of Thyroid Hormones and Albinism during Metamorphosis of
Flounder, Paralichthys olivaceus under Low Temperature Stress
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Flounder (Paralichthys olivaceus) fish goes through metamorphosis in the larvae phase. In this phase, it secretes much thyroid
hormone to control metamorphosis. Sharp change in the environment and nutrition deficiency may cause stress in the metamorphosis
phase. It leads to interfering with the development of thyroid hormone and finally inhibits the normal growth of larvae. In this study,
the correlation between the change in thyroid hormones and the albinism appearance was examined by growing them with low
temperature (13C) stress over the premetamorphosis stages (stage D~F) of flounder metamorphosis. Albinism rate was 51% in
the low temperature group and 25% in the control group. T, and T; of the control group tended to increase from stage F as larvae
grew. T, increased 2 times compared to the control group as 72 ng/g at stage H, the increasing phase of water temperature, in the
low temperature group. Ts increased 8 times compared to the control group as 2.9 ng/g at stage E, the decreasing phase of water
temperature. Therefore, it is judged that the albinism appearance of flouner is caused from the sharp increase in T; by the
inappropriate secretion of thyroid hormone.
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olFe] AFFE AAAANN FolAe 2EHA Qo2E YA FAFE S00L F2AA F3pAIA 1098 44 e
AFTE, B5E, ASEUE, 37138, 25 Y AS873 2E  rofifer (Brachionus plicatalis) & F3 8t dlulAl&§ Aol (F
#2 (Bang et al, 1995; H#, 1997; ILUFF, 1997; Chang and Kang, 3} ¥ 1193, A%F=50+02mm)E 100L F35Z] Z 2,000
1998) 9 39} Agel g AP 2EH 27 o, ojHEd vl #4330 AYFE WRTE 18T AHET (Control) &
QUAEL AT FH A4 AFA o] o] B4 Ao 7= 13C AXASETF (Low Temp)d 2} A7) 2ut8 YL 3}
e} (Sekai, 1985). At dz2te 48 FEAAA 18TAA A3 i H 215

ARz 2L A o ZuEe] 3o ZHE T, (th- T A 18Co 5848 F 9 14 FFAA stage EAlA
yroxine) %} T; (triiodothyronine)+ ©¥ A% A#de EHAE  F/ARAAE 13CAA ARegen, o)F 1TH 45AA 18TE 4
(target cells)2 W H, A% M3 AP} F 5=& Y FEAAA ASSFAT A AE 7S et R &
YAA FATE (WHE - &R, 1998). FANZTEEL 79 A7t gEHE 45 dENA AARAASG AFLTAM Y F& &
27] @de) oM 2ARIAE FEIE IEROE FEHY Ef2e £29 877 2 45719 24 23 st 3d.
(Tanaka et al,, 1995), 2Ed & 44 3289 ol U94d gA zole 4% g dee 937 FHq) g EFZA
A7 Lo ¢dA et (Inui and Miwa, 1985). Yoo et al. A FE stage A (BL 325mm), 39 33 BFA) stage B (BL
(200002 YA 9 Wal 4d 7122 gx wesld shAe A4S 540 mm), AE7NZe 8L stage C (BL 545mm), A%7|Z9
o] 4 329 wde 9%E Fo A 3289 F§o] Wweg stage D (BL 5.50mm), ¥% 2 mA=gng F4&
AAE ] debd MANEY Wgo] FYUHEZA WE i stage E (BL 830mm), £ °]% 2 $A=#v FA4$& stage
gojdtin B3¢y F (BL 920 mm), ¢ At olF ¢ AA7IZ £BL stage G

£ Ad7gME g We e glo] 9 o] g4 A¥E3  (BL 1025mm), £ 80% olF L AA7Z9 2L stage H
7t AEA deivy By A)7]2 FEE stage E~FY]ol A (BL 1210 mm), HE} 4 & E stage I (BL 1320 mm) 2 FEIHATG
TE 2EH2E 7hete] W3 wdEETd A 2289 dF (Minami, 1982).
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THARALH Artemia AL & F 119%5FH 4¥F5 AN
4597 TR GA Aoje] HolYEE FF3}] Al
rotifer= §% Nannochloropsis$t DOCOSA-EM (DHA 50% ©]
)22, Artemia f4-2 DOCOSA-EM2.2 20ColA 16717 4
¢ 2EANU F FFAA ,

T4 3289 B4 Tagawa and Hirano (1987)¢ ¥ye
Z RIA (radioimmunoassay) ] 938 AZF3}HIL FE8L 45~55
%ot} 100 mg AF 9 A|ZE methanol ¥ chloroform& 2 F
231, L AE A48 T, 2 T,o 433, Gamma coun-
ter 4% 7] (Packard Multiprias) 2 £33 ¢t 4824 = B4
24 (ANOVA) & AA 8t 253 Aolo 3t 5AF vmiddy
< BHI, Tukey BFHSTLE F94& &Y

A5 A8 Z3E Table 19 Yebl itk 44-E dz771 152
mm, AFLTFE 39mmZ AFL7dA FFEo] Bdon Hex
ZoAE Aoz yepov AEEL 0% FFE dzT799 X
ol Holx ggith W, WEEe WzF} 25% 8 Ued A
HE AF2Fe 51%8 B f9302 2 ¥ $HdEE By
AL 2o g At@Ye] F=7 AFHUS (p<0.05).

Table 1. Effect of experimental condition on growth, survival,
and albinism rate of flouder larvae' at 45 days post-

hatching
Exp. groups
Control Low temperature
Total length {mm) 152427 139+22

SGR? 1.61 148
Albinism rate (%) 25+2° s1+11°
Survival rate (%) 69+4 59+2

'Initial length=>5.0 £ 2.0 mm.

Specific growth rate (day™") ={(Log.YT—LogYt)/(T—t}X
100, YT is final length at time T and Yt is initial length at
time t.

— Each value represents mean + sd (n=100), different supers-

cript letters indicate significant differences among experi-
mental groups (ANOVA, p<0.05).
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Fig. 1. Changes in T, and T; concentration for experimental

fish during metamorphosis of the flounder. Vertical
lines show standard error, n=3.

FE XY A3FEY 2EYL W3 Y 2EFHA
2909 i3] uEeolHoz 2gan] AT AF4 3
AN BANAZTE2E (TSH, thyroid stimulating hor-
mone)S ¥Fo2 Bujsty MY 7|%e =HIA €
(Tanaka et al, 1995). @9 A% WejA7]ole T8 8F 5%
7} ¢ Sng/g ol3tA o}, Ml 7]Q stage E¥H T.9 SF3HA
stage GOlA= & 15ng/g7t A 458t thA] Wejrt 484 stage
A E 5~10ng/gd] B E FAM 1. ole T, BF ¥&
G= FAG AR Y FEE T, o vlE < 1/107}F F3HA
Uerdtt (Miwa et al, 1988). o159 24, A8 2Eg 29
o8 T, T, 8F 5271 AHY 4% dAdde Euvt
Ao} (Pickering, 1992), 94X We7]d] gloiM e 2EH 29 4t
S22 cortisol?] EFFE 45T W T8 T,9 =7 353
¥ 1% 91t} (Tanaka et al, 1995). ]33 T, 1,9 8F 5=
Hsle 2EHA AT |, oF, E{A7|d wat w3
gol g8 & gle Ao AZtdd. 53 £ 3% Ade 2
Ef2E ¥ ofH Y cortisol 822 gluconeogenesis?] Aol
8 FA4o] Eobx1 (Davis et al, 1985), cortisol® T, 8%
FEL 2Ef 2 dg wE&E EFd}e VIEd €Y
(Friend et al., 1985).
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