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Growth Effect of L-thyroxine on Grass Puffer,
Takifugu niphobles Yolk-sac Larvae

In-Seok PARKY

(Korea Maritime and Ocean University)

Abstract

Effects of immersion treatment of Na-L-thyroxine (Ts) on grass puffer, Takifugu niphobles, yolk-saclarvae
were studied. Treatment experiments were carried out with various combinations of T, concentration and
water temperature (0.1 ppm-16TC, 20C, and 24C; 0.5 ppm-16TC, 20C, and 24C; 1.0 ppm-16TC, 20T,
and 24C) for 96 hours, from instantly hatching. The T4 treatment caused a significantly increase in the
growth rate of the larvae (P<0.05). Treatment with thyroxine at 1.0 ppm in 20C resulted in the most
significant increase volume and weight of yolk-sac, epidermal thickness, total length and body weight
(P<0.05). But the survival rate decreases with increasing T, concentration. This treatment accelerated
yolk-sac resorption and caused thickening of the epidermis.
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2. Na-L-thyroxineQ| X{Z|

Na-L-thyroxine(Ts: Louis, USA)Z
70% alkaline ethanol £<(33 mL 95% EtOH: 12
mL 0.1 N NaOH)ell 3] =21 § T, ¥%=7}
0.1 ppm, 0.5 ppm ZZ 3 1.0 ppm®] HE=5F 3}
ot T4 g5 918l 200 mL H]AE AHESEALC.
7, 16T, 20C % 24°Ce] 374 F2 o0& A3t
93\‘:]' _/,5_9—.0_ 20 L Z,:zoﬂ 81—&17@7]5:; /\].49_3].
of Zgstel 7t A 22 fAHYUL 7
T %]' T, 555 5719 2% (control, sham
control, 0.1 ppm, 0.5 ppm % 1.0 ppm)Z 7]
& 15708 "AE ARt Ty, sEE T
180 mLel Hl&& ARbste] HFFE SHElth
ZF Bl7 & Sl 180 mLE ¥l e Aol 7}
skt I mL FAR]€]
RS A dlojg e AAsto] wjg- weks)
A 715 Fastlth AdA @3 S50 ¢
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Sigma, St.

Z 7]

11O

gk At oz FE JAF3FdS F8 F3t o R
o ‘(_}%X}Oii AR kst ARG 7+3t= Rotifer (Aquanet. Co., Korea)= 3]’912‘3%,
<Table 1> Water quality items for this experiment in grass puffer, 7akifugu nijphobles”
Test parameters Condition

pH 7.1 £ 0.78

DO (dissolved oxygen; mg/L; saturated concentration in 25C) 7.5

Ammonia (ppm) 0.06

Nitric acid (ppm) 1.8 £ 0.12

Nitrous acid (ppm) 0.01

*Temperature, pH, dissolved oxygen and salinity were measured using an oxygen measurement electrode and a multi-data logger
system (Oxyguard, Denmark). Ammonia, nitric acid and nitrous acid were measured using spectrophotometer (DR2800, HACH,
Loveland, Colorado, USA). The values are means of triplicate groups (n=20).
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Appearance of yolk-sac absorption
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niphobles. (a) Control and (b) 1.0 ppm
L-thyroxine treated for 72 hrs. YH:
yolk-sac height; YL: yolk-sac length.
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<Table 2> Volume and weight of yolk sac treated in different L-thyroxine dose and water temperature

in grass puffer, Takifugu njphobles yolk-sac larvae during 96 hrs*

Elapsed time (hrs)

Water
Dose
temperature 6 12 24 48 72 96
(ppm) «
© YV YW YV YW YV YW YV YW YV YW YV YW
16 0.158°  0273°  0.151° 0268 0.127° 0215 0.085 0.146* 0.055°  0.092° 0 0
Control 20 0.147° 0248 0.142° 0245  0.117°  0.197° 0.071° 0.129* 0.046* 0.076* 0.018"  0.029"
24 0.143°  0247°  0.137°  0229° 0.112° 0.191° 0.063° 0.102° 0.042° 0.069° 0.013* 0.019"
16 0.153°  0.268°  0.146° 0245 0.113°  0.192° 0.065° 0.108° 0.047° 0.081° 0 0
Sham b b b b b b b
20 0.146°  0.243°  0.138° 0248  0.096° 0.152° 0.052° 0.087° 0.031° 0.043° 0.015° 0.021
control
24 0.141°  0243*  0.134°  0227°  0.087° 0.143°  0.048"  0.079° 0.027° 0.042° 0.005*  0.009"
16 0.149° 0253  0.135° 0229  0.094° 0.151° 0.058°  0.096° 0.027°  0.048" 0 0
0.1 20 0.141°  0244*  0.121° 0218 0.083° 0.143°  0.034* 0.053" 0.014° 0.021° 0.006°  0.01*
24 0.139° 0237 0.113*  0.196°  0.063* 0.103°  0.021°  0.036* 0.011* 0.016 0 0
16 0.142°  0.245°  0.115°  0.197° 0.074* 0.124*  0.039° 0.061° 0.018"  0.021* 0 0
0.5 20 0.132°  0.232*  0.092*° 0.162*  0.052*  0.089° 0.021° 0.034* 0.013* 0.019" 0 0
24 0.127°  0221*  0.091*  0.159° 0.037° 0.051° 0.013*  0.021° 0 0 0 0
16 0.136°  0.232°  0.095* 0.173*  0.061* 0.102° 0.028° 0.042* 0.01° 0.017° 0 0
1.0 20 0.112*  0.196*  0.068*  0.103*  0.038"  0.051° 0.015° 0.023*  0.005°  0.009° 0 0
24 0.105*  0.178  0.053*  0.086"  0.022°  0.035 0 0 0 0 0 0

*Each values are the means of triplicated groups (n=30).

Means in row s with the different superscript letter are significantly different (P<0.05).

Yolk sac volume (YV, mm®) = (m/6)xYLxYH? (YL: yolk length; YH: yolk height, After Blaxter and Hempel, 1963), Yolk sac weight (YW, mg).

1259 -



]z

524 Apole] AEELS <Table 3>3 At AE
&> Ty A 6A1ZF & A< 16°C, 1.0 ppm
o 85%, 0.5 ppme 88%C.F & F& Yo o
2l 94%H Ty WA UERgTE 16°CE Al g
B 20009 24°ColME 16°CSF FAFSHA
ATt gz ?LPJ AEEo] =A YERTh
(P<0.05). A2l &, 12A1ZFelA 2A1 A= 64
Tk frAbetAl BE ARl diEd i
15_\1—_0_ Aga':o Eo]_,—r_ 019_@ 50% o]}\Lg] /\g_%o
o] yehtl Ay F 96A7ko= 72417kl &)
AEE] FAsHA Holpon, dxd 20°CE

ro
1z

A &5 v A
TH(P<0.05). T, A2 %
A 98%E T =
1.0 ppmol A&

Woh(P<0.05). T, A3 F

o N rlr R
o
o
N,

S AEES

iziowh 10%

ko 2 Ry
6A 7roll = 20°C, Aol
AEES HSOH, 16°C,
85%. 7W S AEES UE

96 ZFell= 20°C, thx
oA 13%E 7P E=ko 16°C, 1.0 ppmellA
2%= 7 w2 AEES RATHP<0.05). B
AT W Rz TelA A zre] A deE A

<Table 3> Percentage survival of different L-thyroxine dose and water temperature
Takifugu njphobles yolk-sac larvae during 96 hrs*"

23S Blom 16°C, 1.0 ppmelA 7}
B THP<0.05).

in grass puffer,

Water Elapsed time (hrs)*’
Dose Temperature
(ppm) (C) 6 12 24 48 72 96
16 94+2 .9° 89+3.1° 87+3.8° 78+3.1° 53+4.1° 542.7°
Control 20 98+2.1° 96+1.7° 94+1.4° 89+2.4° 65+1.2° 132.2¢
24 96+2.3 93+1.8° 92+2.0° 86+1.8° 6142.2° 9+1.8°
16 93+3.3° 91+4.6° 88+3.8" 79+3.30° 51+3.5° 4+1.9°
Sham b b b b b b
ol 20 97£1.5 96+1.5 94422 88+1.2 62+1.9 9423
contro
24 96+2.3° 9442.1° 93+1.8° 85+2.4° 62+2.3° 8+1.7°
16 95+4.3% 88+3.6° 8743.6° 7943.0° 55+3.4° 543.1°
0.1 20 96+1.9° 95+1.6° 94+2.0° 87+1.7° 63+2.2° 10+2.0°
24 95+2.2° 94+2.8° 93+1.8° 85+2.2° 5942.0° 742.1°
16 88+3.5° 85+3.8° 84+2.9 7743 4° 49+3.5° 340.5°
0.5 20 96+2.3° 94+ 3° 93+1.8° 85+2.1° 62+2.1° 8+1.2°
24 9441.9° 93+1.9° 9142.4° 83+1.8° 60+1.8° 6+2.0°
16 85+3.5% 82+3.9% 80+3.3* 7543.1% 48+4.1% 2+1.8%
1.0 20 95+1.9° 94+2.1° 9142.0° 8442.3° 59+1.9° 7+2.4°
24 93+2.5° 92+42.6° 90+2.5° 85+2.0° 5742.6° 5+1.1°

*'Each values are the meanstSE of triplicated groups(n=30). Means in rows with the different superscript letter are

significantly different (P<0.05).

*Survival rate = [(number of survived larvi)/(number of experimented larvi)]x100 (n=30).
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[Fig. 2] Changes in total length and body weight according to the different L-thyroxine dose and

water temperature in grass puffer,
experiment.

A7t A
[Fig. 2]} Zoh AnkzA o

A2 gk Apol=
ASITHP>0.05). A2 16°C, 20°Ce] &
of w3 24°ColA F7lehe AdE Hth T,
A & 1247 FEH 1.0 ppmo] izl S|
A Azel aA F7F s en, A F 9
AlZE MR BE AT dixzTeA vssd 3
TS BT 24°C, 96417 1.0 ppmell A= Aol
3.08 mm, A5 0.82 mg o] thxo] 7o)
2.84 mm, AZF°] 0.76 mg ° 7 23 zo]= U}

Sll-m

}_

N

zoLo

Takifugu nijphobles yolk-sac larvae during 96 hrs

F2o14 1.0 ppmI} 0.5
A AFolA Fost

EATHP < 0.05). BE
ppme] el Bl
o] 2 1A THP<0.05).
P ¥ A7 T T, AHE & Ao
7 WM3lE <Table 4>8} [Fig. 3]°1 e
- 549 #yel AVE, T,.E A
x97}

F_%:E

S OREA]
=

-
[}

=

-

<

[Fig. 3]
2N ()9} ()7} EHZ;L(a) R}

B O A U
N

N
4

ATk <Table 4>l e}

- 1261 -



=13

=]

woukel 2ol 16°Ce] thERTelA 14 mm, 0.1
ppmol A 32 mm, 1.0 ppmollA 39 mmZ T.o| &
=7F 57 g5 297 fostA FALR
(P<0.05).

T, % 1.0 ppm? A-F, 16°CelA 39 mm,
20°CoI A 42 mm, 24°ColA 44 mmZ %71 5

A

=~

7b des 297 FANA, e Add 9ol
oA g2l T gE 297 YR
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<Table 4> Thickness of epidermis at after 48 hours of L-thyroxine dose and water temperature
treatment in grass puffer, 7akifugu nijphobles yolk-sac larvae*

Dose Water temperature

(ppm) 16 20 24
Control 14 + 2.6 16 £ 2.9 17 + 3.1
Sham control 14 £ 1.8 18 + 3.7 19 £ 1.5
0.1 33 £26 34 +19 36 + 1.1
0.5 34 £ 3.1 38 £ 2.1 39 £ 1.7
1.0 40 + 2.6 43 + 1.7 45 + 2.1

Water temperature

“Each values are the means=SE of triplicated groups (n=30). Means in rows with the different superscriipt letter are

significantly different (P<0.05). The unit of each value is pm.

[Fig. 3] Section of the skin (a) Control, (b) 0.1 ppm, and (c) 1.0 ppm L-thyroxine (T,) treated to grass
puffer, Takifugu njphobles yolk-sac larvae by the end of the 48 hrs of the hormone treatment.
Note the thick epidermis of T, treated groups (b and c) compared with the control (a). D:
dermis; E: epidermis; Me: melanophore; Mu: mucous cell. Scale bars indicate 15 um.
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