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Effects of Thyroid Hormones on Settlement,
Survival and Growth in Olive Flounder,
Paralichthys olivaceus Larvae
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Pusan 626-900, Korea
“"Department of Aquaculture, National Fisheries University of Pusan,
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ABSTRACT

Olive flounder (Paralichthys olivaceus) larvae of pre-metamorphic and early metamorphic
stage were treated with different concentrations of triiodothyroxine (T3) and thyroxine (T4)
by immersion (0.02, 004, 0.08 and 0.16 ppm) for 11 days. Although Ts was more potent
than Ty both T3 and Ty accelerated the settlement time of fish larvae. Duration upto
complete settlement in hormone-treated groups was significantly shorter than that in
controls. Survival of hormone-treated groups at the pre-metamorphic stage decreased as
hormone concentrations increased, however groups treated at the early metamorphic stage
were not differ from control. Growth rates of groups treated with high concentration of
hormone were slightly lower than that of control except 0.02 ppm T, treated group.
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Thyroid hormone ©z}¥ ol Lam 1980; Reddy and Lam 1992a), milkfish(Lam et al. 1985), \d
A(Inui and Miwa 1985), F%2°(Reddy and Lam 1992b), doj(Lam and Sharma 1985) % #I%
(Hirata et al. 1989) 5 @2 o fol 3lo] =poi7)e] 43, 2 & HESE F7HA7I= EFE 49
A gt ddd detgole glojde Ateie] v F4E F335M% 2 (Nacario 1983), Aequidens
portalegrensis 4219 H §9L ZXstn(Munro 1984), Aol ztole] e & A4 (akovieva
1949) 2 Wol(conger eel) ¢ WElS X (Kitajima et al. 1967) &t 5 HHE zHsE 3
32207 4#A Utk 3 Foj3) o] F 9 smoltification A8 o] A thyroid hormoned] dF
27} #7182 (Brown et al. 1989, Formar and Dickhoff 1980, Hoar 1976, Leatheland et al. 1989,
Sullivan et al. 1987, Youngson 1989), ¢19}2¢] thyroid hormone #&loll &8 smoltification®]
=8 vl i Miwa and Inui 1983).

d2]9] thyroid hormoned] ™3 AFE zlo] Wel7|2] thyroid hormone ¥ % 3K Tanangonan
et al. 1988, Tagawa et al. 1990)%} thyroxine (T4)#} thiourea (TU)o| &3 WEje] 321 2 Az
297 Bag 8F ohInui and Miwa 1985). 3k dx]e] WS =438 ™ cortisol E sex steroid
So] HeE A3ty B Ho] rHde Jusus et @l 1991 & 1992 & 1993, Yamano ef al
1988). ©1E% €Al &9 ®ejo] @3 BE AYEC] EunHI X% thyroid hormones o] &3t
o Z7] HHE fFxE3tx, ool o3 Aoje BEE E AFES P ANIe T ¥ el AH
o]g8tuzt = AT P4 v Uk

wald 2 o S8 ekl ] gadFez A FaF g 27 HAE 72aA]7]7)
Azt A9 ?—_l?}_c‘_i, thyroid hormone 21?401] ?If_ HEE A0 27 FAE §E51,
52 A g 4% 2 AL VA2 dFE HEIGH o, ofge] zoje U WA w
£ thyroid hormone?} ¥%&& HEZNU.
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Table 1. Developmental stages and morphological characteristics of larvae used in this experiment

Total length Days after

Developmental stage” (nm) Morphological characteristics

hatching
Pre-metamorphosis E 830 = 0.21 15 45° notochord flexion
Body depth increased
Pelagic larva
Early metamorphosis F 973 £ 0.30 18 Definite asymmetry due to eye

migration
Caudal fin rays developing
Pelagic larva

* From Tanangonan et al. (1989)
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Thyroid hormone H2lol| &3t Y2 Paralichthys olivaceus A19] ¥z, A& o A#

off Agstdt Al F dAR UHo] Aoz o&3d 2 @Al W M¥e& Minami
(1982)%t Tanangonan et al. (1989)2] 2% 7)&d] uwtzl We) A DA(E stage, pre-metamorphic
stage, §-3 % 15¢)¢} %7] W) BA(F stage, early metamorphic stage, 53 & 188)Z %9
tHTable 1).

2.4 4

2-1. Ao AL

H3l F 3UHRE rotifer® FFPoH, 12UAEEE Artemia nauplius®} WEAE S Eda}
of FFEATE ZE HEV T AMS 22 18~20TE $X3141, #ole du] A= 18
polycarbonate TZE T2 AgdE 50 ¢ EEAYH FR(HFEFE 40 0)E ol &gtk

2-2. 3 2F ¥

Zpoje] MElE F%317] 913 hormone? triiodothyroxine (T3¢t thyroxine (T)E ©)&38 3,
IEEZ FHEE 0 002 004, 008 % 0.16 ppm FEE vHE Hslgcl Z2EL gzl A
7t @R FE AR 1193 s ddole 2 £29 100 weYy $43590

A& 4] ﬂ—’}‘-% W A ko] 17491 10 ¢ & 2AStYn FAl HAZE AALT 10 ¢
o A FE HFE wolle dABY FT2EL A3l 29 FTEEe] HA FEr} A5
== 3}91‘:}.

2-3. A&, AEE L A

e 2 104 R oF 4] A7} gFE AE AFstd AALE Y, FUAF A9
0E 22 A A% ASsigoh Fx9 dde e de(5A=n Az AR F5)
7b ¢85 £z vty E9o] 2AH AR s

Thyroid hormone A2l &gt 4% 2 YEEES A7) Y8 2T 27 FEHE A7)
o HF A% 2 AEES 4S9
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1. 2220 28t X RE

Thyroid hormones Aeld EE APToA dzTrdg 7] ZA471 FEI930 FA "3
7I7E SEHATHEF. 1. ¥ AgAel A dzee FA7 SadE /e 12933 =
269)°l 225U 002 ppm Ts M2 FA 8 717+ 99, 0.02 ppm Ts X2 Fo] 8Y =1
213 0.16 ppm T3 R Ty A Eel Yelde MR 48R3 3 18Y)ute] 27t S H gz
THET 8do] DEFHATE EF 7] e @A AT ME vLe AR JERY ], gz
wol A F 10473 F 2799 100% A7t ¢E5HE v T2E YL A F 39~6Y
(F3} F 20~239)%tell #A7} SEEAY. Wy Zx7 gaEE /17 322 Aol gF
TET 4 ~T7Yo] BEFEHE A2 Ygyth 3 TEE £2F9 ug AL 24 JeEhg=
g &Y w52 AGsAct sidgs Ts Mol Ty AT o A Jehgoh
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Fig. 1. Effects of triiodothyroxine (T3) and thyroxine (T4) on settling behavior in pre-
metamorphic and early metamorphic larvae of olive flounder, Paralichthys olivaceus.

2. MZE % 4T
YzZ Aoje] RA7 GAsA oJFolAE AVl E2E HE FUHAL, ZE AT 4E
& 2 A%e 239 A9E Table 20 YehhIch
BEgdl Qoid el 2 aAY AolE dAeR ¢ AYPS nEEuT e AFE wgou,

He 27] B9 Aolg gaez @ AWFE Aolrk gddch T} we F2E FE AT

Yzzu ok 5A vekt 38 BE Azl Yol BEE $Er} FEEE 4
Zgol Zashs Ae veigon], Wel 3 A APl ol To HATRG Tu e 2e
HEgo) tha Eov), wel 27 @A 4PEel QoIME wxsA,
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Table 2. Survival and total length of control, Ts and Tas-treated larvae at the end of the

experiment
Treatment Pre-metamorphic larvae’ Early metamorphic larvae™
(ppm) Survival Total length (mm) Survival Total length (mm)
Control 90.7 125 £ 09° 96.0 133 + 09°
T3-0.02 85.6 117 = 08° 97.0 129 + 1.4
Ts-0.04 83.7 115 + 1.1° 98.3 120 + 11"
T5-0.08 770 109 + LI 96.3 116 £ 1.5
T3-0.16 736 114 + 1.0* 933 123 + 13
T4-0.02 89.7 119 = 1.1*® 99.3 133 £+ 1.1°
T4-0.04 85.3 122 = 1.4 99.3 125 £ 1.0°
T4-0.08 81.3 111 + 09 96.0 125 £ 09°
T4-0.16 80.7 113 + 1.4° 92.7 121 = 09™

* Group treated at the pre-metamorphic stage (x = 8.3 mm).
* Group treated at the early metamorphic stage (x = 9.7 mm).
Values in same column having the different superscrips are significantly different at P< 0.05.

1, Aol SlolAs e A BAs ARFET WY 27) BAe AYTo] A B 4F

522 AFld dzerg 2dd ¥e 43 nFod 2 Aok HelA

gt = 522 3 27 o AFd 9@ A YA @stevh 002 ppm AT
o

o &2 o

z &

2 A7 AF thyroid hormoned g2 Aol #7) FA 2o aRAHLE ¢ & U BE
Ao hzTEt 3~89 AL w2 FAe AAE Jehled o9 22 Z2F= Inu
and Miwa (1985)8] AHzlFo| R EHT} 1~25 Me FAsgtis 2d42vdE Fdoh Tt £
AT MY ALS o] Inui and Miwa (1985)7} ©]-&% A +&(15T) Btk 3~5T A= E%7]
W 2o A8 7]7te] ©BEE 0] thyroid hormoned] 23 A= #A veld Zlo= AZVET) A,
27 FEE o] TED Te7h o 28 J3e JYegidsd ol oFoA thyroid hormone]
Zg ab=2o] Tyol:, o]0l 2o =3}t 7o) Tsoln(Eales 1985), wWtA Tzl AEEE &l

B} 73chE Reddy and Lam (1992a)9] F33 A8l At

Thyroid hormoned] 23 AE& gkl Yo B ByoM YEF) FYHUATE AHE B
3l 9lok(lam 1980; Lam and Sharma 1985), ¥ dFoHE &x v %(0.02 ppm)E HEY
%7) @A) AP APFAMT dRFRG & AEES AL 5L FRAAE 238 o}
A= @Ato]l BAHAT =3 W A gAl AP JdojHe BE Ay AEEo HETH
o wgtm, exe Zrld ua AELo] giste wl Aol #FAHUG olet e JANL
thyroid hormone——] AP dgoz FAE Ao 2T FHrist oA v 2 7HHAN IS
2 W] 3 2~3U7 Yol & HAYL Yooy Azt wely B A3 Ax anA 27] FA
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2 F53le BELE FFAT7) M e HE 27] @A o]F Helstejof & Ao AzbEr)
T3t Ty & A% 7 297 g2 22 ofFolAM #ZHUHLam 1980; Nacario 1983; Lam et
al. 1985; Lam and Sharma 1985; Reddy and Lam 1992a & 1992b). 23y} B AFeAM= 002~
004 ppm Ty HTS AP BE Mol dzadrrt 388 =3 4AL 2o, ol &
A7 Azt v AL Ve 53] W A gAY MM E W 2] A A
FHT} 2388 =3 AL 2ged, ole thyroid hormoned] 93 z7] Held m& 3oz =
Aol 0|43 Aoje] B DAZ B uf wFALEe A3 A Go] o]FR|A] sk, AAE &
23 AFFY Aolo] gloja] Astzo] ulo|qitiE Hoz vlRe] BFo| FR{IE Artemia
naupliusE A#3HA X3t JFo] E3d 2oz F4E 4 Utk webA thyroid hormones ©]&
sto] zpojol 27) A 2 AF FX ZHE 47] Y HE 27] A F(HF 95 mm)E
AL R EXAIZ] & Asteol & A2 AzhErt
CAE BEG M T HA A=Y WARE EARE A AdMT 271 sidAE ¢
A3 £AAA v YRt AR 4ol AT FAste T tdd e HEVF o|Fojxelr & Ao
o, g $9 F8 A7|7A thyroid hormone BF&Fl &g 47 AF7}t o]FAAxof & Rolth

AV

2 o

WX, Paralichthys olivaceus 019 =& AMYE&E ZAAFI7] 9% A7 S F thyroid
hormoned ©]§3le] A& Fm3Ath A A A7E ¢7] Astd 22 @AV A2 e W
B} A YA (pre-metamorphic stage)®} 7] HE] B (early metamorphic stage)®] AE o]£3}
%1, triiodothyronine (Ts) 2 thyroxine (Ty) + ¥F< thyroid hormoneg 0.02, 0.04, 0.08 ¥ 0.16
ppme] T3 =2 A=A Astsich

e A @AY Zojel 9le] ZAA7L dEEHE Al7IE 002 ppm Tz 2 Ty Melwe] fzar 2
d GEHAL, s FUh met 2 A7 FobdA 7HE 22 F=Y 016 ppm Tz AT 7
do] @2HY} WEH 27) dANAE 42 49 2 7d dEHAY FH T2E FH wWE F
A FE e TRT Tob 6 28 Ao debgt 48 Wh d g4 48F F dzTol
90.7%, T3 ATlato] 856~736%, T4 HEto] 89.7~80.7%2 ZTEZE Aol tha wkeu f9
g Aole gtk ® z7] A" 9A AT oM E diEe] 96.0%, Tz R Ty AEo] 927
~993%E & o)zt ARk A JoiM E2E Aulre] dERTETE ok ¥ey 0.02 ppm
Ts AA2L oz vl&s ok
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