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Effects of Dietary 3,5,3’-Triiodo-L-Thyronine (T;) on Growth and Survival

Rate in Juvenile Black Seabream, Acanthopagrus schlegeli

Duk Young Kang and Young Jin Chang
Department of Aquacultrue, Pukyong National University, Pusan 608-737, Korea

An experiment was conducted to assess the effects of dietary 3,5,3’-triiodo-L-thyronine
(Ty) at 0, 10, 20, 50, 100 ppm on growth and survival rate in juvenile black seabream
held at 27.9+ 1.1C for 50 days. Fish were fed the T; experimental diet for 40 days by
hand to satiation in 2~4 times per day. After 50 days period, food intake rate (%), feed
efficiency (%), survival rate (%), growth of weight and length (specific growth rates),
and condition factor were measured.

Food intake rate was inversely related to the dietary T, level. But feed efficiency was
not changed by T, level. T; slightly improved survival rate of larvae. Survival rate of larvae
from 100 ppm was significantly higher than that of fish from control. Dietary T, influenced
growth in length and weight. Growth of black seabream fed a diet containing 10 ppm
of T; was significantly higher than that of fish fed control. However 100 ppm of T; induced
the inhibition for length and weight growth. The condition factor was inversely related to
the dietary T; content.
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&4 Aol YlojA JEAHQ AAzAL 3 £ 83w FH9 ARVIZEE 2FAY)a,
&9 nlgog %4 gAEY Hul A4S FE "3’3‘3‘% =¥ 4 AchH(Higgs et al., 1982).
sl d Qleh 3 FelA] Anizle] HEEel]l %4 ofdll Qo] I EE) AAEA a3
BSE £ gl AMAE YAE 5 Qojof et B3] 3,5,3-triiodo-L-thyronine (T;) Foiol]
ol FHollA ZTols AN AL AT A% AAEA A= 2dol, Oncorhynchus ki-
WEnlehs Fuiol oy} Axsla ok 53] sutch (Higgs et al., 1979), A% dol, Salmo
AT 2EL olF Axlole] WHelEAH WE salar (Refstie, 1982 ; Saunders et al., 1985),
& FHNZ ¢ IS ¥ ol Higgs et  UlF Aol, Anguilla rostrata (Degani et al.,

al., 1982), ofF2] AAbol] Addkg v 4= o] 1986), FA/M%ol, Oncorhynchus mykiss (Fa-
(Barrington et al., 1961 ; Donaldson et al., gerlund et al., 1984 ; Higgs et al,, 1992) &
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€ AFMFE ol8R ey, g 1¢
20~30§]i sl AR F 83 2
27.9+ 1.1T, ¥lE 1.0245+ 0.0007, pH 8.1+ 0.
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Table 1. Proximate composition (% of dry mat-
ter) of basal diet

Component Composition
Protein 55.0~55.5
Lipid 7.0~ 8.8
Ash 15.0~159
Moisture 10.0~12.3

Aol A28 3 2R 3,5 3 trilodo-L-thy-
ronine (T;) sodium salt (Sigma)& 95%
o8 —0.1 N NaOH &%} 5o, ol
F=%(0, 10, 20, 50 % 100 ppm)E ALFol
o] HPAEE E g —20CH4 PF R
Wl (Higgs et al., 19795 Woo et al,
1991). & 0 ppm (HZP)NAE 95% olsh-&3}
0.1 N NaOHE £33 §97 34713 Aag

-39
Zeh T, 3FFoe HA) A5712 509F 40
L U AN, AR FFE 1Y 24

312 Uro] A¥olrt uhE Aol o] F ui7tA
AREA

oluff EAIEE 7]83o] A&
son et al., 1985)3} A2 H1&E 7
ARrsld ek

ABHAE(%)=[AZ HHP/(log W +log
W,=2)"*]X 100
4% 71ZH508 FD)

445 (Richard-
l- ‘;}.__./ll oa

L.

AAY, t+1: FEY, W 5
Ari:ig(%) (oA 555 F7H/A= A8
A7) X100
=3 AY F8A AESS A 99
A7\17 ol A A AAE Al
Lk
Agolsl AAR AFe Ad=e = 10¥

e FANPR, AY FEA olF o=
BE) Zo)(SGRL ; specific growth rate of le-
ngth)$} FA(SGRW ; specific growth rate
of weight) 9] 97+ AA-E(Higgs et al., 1992)
) 19k x(Moon et al., 1994)& 27} o}-2-4lo))
ozte] FEgich

SGRL (%)=(F8A H& AZ-MAA Hd

A AR D4X100

SGRW (%)=(F8A BT FF-MAA BF
FTH/AE LTX100

HF oAl FFZ/(A4)°X100

HIRkE =

Zt A4 A Y9 E4(one-way ANOVA)
3} Duncan’s multiple range test (Zar, 1974)
2 AA#AL

2

1L ARANE, dEis 2 4SS
4Y FEA ASAAES 10 ppmTIt A2

—216—



FAE X9 AFH Y= vXe YA 353-triiodo-L-thyronine (T;) E}

Table 2. Performance of juvenile black seabream fed diets varying in levels of T; (0, 10, 20, 50 and

100 ppm) for 50 days

T; Food intake rate' Feed efficiency Survival rate?
(ppm) (%) (%) (%)
0 18.0+ 0.2 87.8+ 3.1 78.0+ 0.6
10 18.7+ 1.0° 92.1+ 4.6 81.4+ 1.9
20 17.94 1.3® 89.9+ 7.4 82.5+ 1.7
50 16.2+ 0.3 89.5+ 0.8 85.1+0.3°
100 13.2+0.1¢ 86.3+ 0.6 94.11 0.5°

'Values within the same column with different
2Values within the same column with different

YA IR, 20 ppmT % 50 ppmTE=
2 AE JeA a9k 22y 100 ppmT =
NZF, 10 ppm = 20 ppmTEe}t HSE ¢
g Atk ZF 2HFe) AEEES 10 ppm
F7F 2T-E vl £ o2 2E AE e} vl
7HE B4 JEREARE folf Aele AE 4
Ak 7 AP7H Alfolo] HEE Hole AY
27] 5~10% Atelol] dejwirtk. 100 ppm+tE
HzToll uis] fFolslAl EA el u(plo.
01), 2 9] A¥FE= et & XolE vehiiA)
ookcH(Table 2).

0.27 cm® H9E Aeht 7+ APPHE 2}

£ Holx gt ey Al 304AIFEE
AT A7 XpelE JehH, 10 ppmTE 6.04
+0.26 cmZ 7V w2 A48 H< ¥hE, 100
ppm T 557+ 0.38 cmZ M =@ A
vebsich Al 40€RIE ol2ldt A el ti%
FE#4 10, 50, 20, HZF, 100 ppm T2
whE AAS Rlow, 7F AYH Aol o]
10, 20, 50 ppm7-2} 2T, 100 ppmT Atolo]]
froidh 4 xeolE Velhwrh(P<0.05). 34 T,
Al F5 102 FU A 50849 AgTedlA
2ol wlsl f-oletA whg 473-& vepd A
10 ppm~ ¥eolglew, 100 ppmTFt 28¥

letters are significantly different (P<0.05).
letters are significantly different (P<0.01).
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Fig. 1. Growth in total length of juvenile black
seabream fed diets varing in level of T; (0, 10,
20, 50 and 100 ppm) for 50 days.
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Fig. 2. Growth in body weight of juvenile black
seabream fed diets varing in level of Ty (0, 10,
20, 50 and 100 ppm) for 50 days.
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AAIA B AlF 0.17+0.07 goldd o] AL
30LA7MAE 2,75+ 0.39~4.12+ 0.27 g9 ®
A= Aehd, ZH AEFHE RolE HolA &
i

a2y AR 409A] tizTrol] vlE freluiA
whE A4S Jehd 22 10 ppm7(9.17+ 0.25
g)Felg e 100 ppmT= ZE AE T vl
oAl =7 A Jeblch A £84) 10
ppmT HERF % ohE Ao vl kg
75 JERIAIEE 50 ppmT+SH 100 ppm T
xRt Aol =FHrH(P(0.01).
3. 97 HAE
AY 549 SGRLL Fig. 33 Zo] tlz
721 10.9+ 0.1% 9l ®j3}l 10 ppmT-Tte] 11.8+
0122 %3, 20 ppm7 % 50 ppmT<+
froigk zlelzk gigick el 100 ppmTE
Aeolle ohE AUFEo vld o) Y e
vehdiglch
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Fig. 3. Specific growth rate calculated for total
length (SGRL) of juvenile black seabream fed va-
rious levels of T; (0, 10, 20, 50 and 100 ppm)
on 50th day of experimental period.

SGRWS| 7%, 279 18.7+ 0.3% ol =3}
10 ppm7= 21.8+0.1% 2 w9 EAT, 20
ppmt= 2T Fo3F XF Relx] 9fsh).
a2y 50 ppm7 2 100 ppmT-E 231H
izl vis gA Jeldkek(Fig. 4).

B33

4. vjul=

AlY 28 A vl9tEE Fig. 59 Zro] 274
1.87+0.012 7} ¥& X5 B3ed, 10
ppm7(1.82+ 0.03) & A3t 2 T, Hal+7}
2ol vl F-2lakAl YAl Jehd, T, Foi%o]
BolRlol] we} vivter)l Yolxe %S ot
g A (P<0.01).
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Fig. 4. Specific growth rate calculated for body
weight (SGRW) of juvenile black seabream fed
various levels of T; (0, 10, 20, 50 and 100 ppm)
on 50th day of experimental period.
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Fig. 5. Condition factor of juvenile black seabream
fed diets varing in level of T; (0, 10, 20, 50 and
100 ppm) for 50 days.
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AAE Xole) AR AE WHE 99173 353 riiodo-L-thyronine (Ty) &

mossambica (Matty and Lone, 1985), A
M40, 0. mykiss (Fagerlund et al., 1984 ;
Higgs et al., 1992), 2910, O. kisutch (Higgs
et al,, 1979 Fagerlund et al., 1980), chi-
nook salmon, O. tshawytscha (Higgs et al.,
1983), &, C. major (Woo et al., 1991),
uj 34k Aol A. rostrata (Degani and Galla-
gher, 1986) & ti4oZ o]Fojx] Sir}l 2
v Higgs §2(1982) %3 <d7xe 4¥
Aol A U4 4z EEel 2 g
A7t AT BEE Holx] Fa PSS AEdt
vh Qlck, o] oF, oAl o A, ZEE
A ex, Ty, 25 2 Q& 5o W=
ZHog Hus3 d3(Donaldson et al, 19
79 5 Higgs, 1982 ; Matty and Lone, 1985),
I A AR FAAsHd YMAE dgE
W= Ao g Basls 9lvl(Degani and Galla-

gher, 1986).
AT Xl A2 AYH ¥ oy Ao
ANA AT EE T2 ARAAEY A &
[o]

HE vehliAl EQch 2388 mEEY 100
ppmT-E T vl Al vebych a2y
& 9+ H#H(Fagerlund et al., 1979 ; Higgs
et al., 1992 ; Woo et al., 1991) & T,7} o}&-9
AES FAAE AE BodFa Uk 3H
AR HE-L ¥ E 10 ppm 7} oFE ATl )z
A Vel £ X gigleh ey
As 2 Al BE ABxEY Fdl= Higgs
et al. (1979 5 1992), Fagerlund et al. (1980)
gl Hilton et al. (1987)ol 2j3l olm] H3%
uh ok

B AT ARFe] AEE e AYEx
710 AEARRE] 159 olel] Yojnkom Hx)
P AEEo] P A AL A o2
202 ARs BFHS gstel] 7RI Ao
oo, gy ol9h g £ B A =
AoAE P AAES UePd 100 ppmTE
el vlsl FostA] E2 YEES Hof, vhek
Bl nEEE T8 A 3 #AE A

N

ole] % I 24S FANA & F Y
Ao #ddrh ti€o] Lam (1980)3 Lam
and Sharma (1985)+ Z+7} €a}d)o}l, Sarothe-
rodon mossambicus$t el, Cyprinus carpio
zolollAl L-thyroxine (T,)E XA x&lsto] A
8¢ $AAZ e, Higgs et al. (1982)+
T:7F olfe |8 W4de viES 373 wAe
o E

7t

Ll

e oX
Ho

GAAA F= Aoz Hudk up glo,
olxle} 87 WAldl mX]& T, E ool ik
olFojzol & zlog HQIrh

B die T ZAE Xole Aol 2 FA
Aol g wXe g BHoiFx Sl 59
10 ppmT+ dek#lo}(Matty and Lone, 1985),
F27M40](Higgs et al., 1992), 2do](Higgs
et al., 1979 ; Fagerlund et al., 1980), chi-
nook salmon (Higgs et al., 1983), #&(Woo
et al., 1991), v}Z4 Hoj(Degani and Galla-
gher, 1986) &9 A¥A#e} v/ E iz
Foll vl Hod A4 R aAE el
o]ZAL Tyl #4E9 Al8(Fagerlund et al,
1979), el whHZ g8 (Degani and
Gallagher, 1986 ; Higgs et al., 1977), &3¢}
%4 715 (Yamazaki, 1976) % Z2 4% (Fa-
gerlund et al., 1980 Higgs et al.,, 1982
Saunders et al., 1985) Eol E3=zeoz =&
sho] Vbt Axtel 7R, sARE 515 =100
ppm) 9 T; Hele 238 A Xlol9 A4S
AAAFIE AIE THEe] Wik olEd A%
ofAl HEIR= AYAMAF 20¥7HA, & w2
ol YePA glol, el TR
g}7] Brbe, T, Ag717zke) Aat-gol
a¥el AEHC 22BE olF P4 ofF
Wdez T,& Aeld 3%, 4352 a2ds
FEE 7 de AR HAgE: 2 A7)
FHsjojop ¥ Zoz HQLh
olfoll Qlo] $iot A AT =E A4
A2 AA32E(GH ; Growth hormon) 3}
A5 Ago] o) veld 4 e ZleE B3
9itH(Donaldson et al., 1979 ; Eales, 1979 ;
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Farbridge and Leatherland, 1988). Z}341

2EL o2 34 2A g AEY el
TR Q& W, GHS A AAE3 535
el (Donaldson et al., 1979 ; Eales, 19
79 : Plisetskaya et al., 1983), oldl GH+=
544 7P F8% AAUAQ FHAA F
o3}, zElv Az 9 F23 U] v)X)=
Aedzage] A - A AE-L A =
ltH(Barker-Cohen, 1961 ; Barrington and
Rawdon, 1967 ; Fagerlund et al., 1980 ; Hi-
ggs et al., 1979 ; Higgs et al., 1982 ; Nacario,
1983 ; Saunders et al., 1985). o|2]& o]-Fdll A
T ©j3 127]9] AMARED JaFez 7
AZAE FAAA wGEE 2£AZ ¢ Utz
2ot A4 Toe ol 9] vtz G3ke v)x)d)
(Fagerlund, 1980 ; Higgs et al., 1976, 1979),
£ AFe] AFAE T, Foidfe] F71855F
MRS FasE A%E dehhel, T T
A7l ulsl Aol 53] A Bl g2
FY¥E v F J&E AAIET

goE Toh AAE Aols 4R34 A4
28 $4o e ;A Y= Aes yeh,
2 F ohid e 34 oiFE wyes
FA Ak HEA, ARelA Bl glol IR
AZEE Foldl, oF Y A4S §ET 4
U= HAHY T, A 277 e Holok &
Aoz Az

0:

X0
rir

8 %

AAE, A schlegeli Axo]9] 47 Bl AYEq
ulx]& 3,5,3-triiodo-L-thyronine (T,) 73+%
o ZHE setslyl A T 0, 10, 20, 50
gl 100 ppm2 & A}gol 4o BF Foiegich

T; AF5Fool wg A8 44152 10 ppmT-<}
20 ppmollA tizTe & Aozl gAML
T, T3] F7185 Zasle A9S vEt
wgleh e Agage 2% 10 ppm7Ut
o AEFE0 vl Ekeu, & A ek

REES 7% 100 ppm -7+ thZzToll uls) =7
vebged, 2 9 AT dz7Te Xl
Holz kel AT AMFS A4L 10 ppm
F7F JE AEFHEOE T, 20 ppmTE
2T A g FFol Ugerh, 50 ppm}
100 ppm7v 237 WzFEGE = A%
e Jehligich nvtEs oizold sk
L £X& 2920, 10 ppm7E H|EW ZE
T; X gl 77} dizFol vl fF2lebAl bAl Yehd,
T; Foike] Boldo] e} nigtersl Yol
Age vk
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