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Effects of Orally Administered Thyroid Powder on Seawater
Adaptability in Hatchery-reared Underyearling Masu
Salmon (Oncorhynchus masou) Smolts

Kiyoshi Sovaro*, Hideaki Yamapa*, Miyuki TatEno*,
Noboru Kasanara** and Kohel Yamavcnr*

Abstract

Underyearling masu salmon (Oncorkynchus masou) smolts from May, June and July
batches were reared and fed daily with a diet containing thyroid powder (25 g/1 kg diet) at
39, body weight. After two weeks, treated and control fishes were directly transferred from
freshwater to seawater (32%o) to determine the effects of thyroid hormone on seawater
adaptability. Serum thyroxine and sodium concentration as well as gill and kidney Na*-K*
ATPase activity were measured at 0, 24 and 96 h after transfer to seawater. There was no
significant difference in the serum sodium concentration between treated and control groups.
Gill and kidney Na*-K+ ATPase activity of the treated groups were not significantly different
in May and June batches but were lower in July batch compared to the control groups.
Moreover, there was no significant difference in the serum thyroxine concentration between
treated and control groups.  These data suggest that seawater adaptability was not enhanced
by thyroid powder administration. Probably, thyroid hormone alone does not induce a
direct effect on the seawater adaptability of masu salmon smolts.
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Ifig. 2. Serum thyroxine concentration of underyearling masu salmon, orally administered
with thyroid powder, after direct transfer to seawater (329).
[ 1, controly 77, treated.  Vertical bars represent the mean-+SEM.
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Fig. 3. Serum sodium coneentration of underyearling masu salmon, orally administered with
thyroid powder, after direct transfer to seawater (32%,).

1, control g %, treated.  Vertical bars represent the mean+SKEM.

iRl

e 89



b oAk HE dr # 39(2), 1988

~ 87
£
£ 7-
2
(o] N %
a 6 3 ES
o
2 g 54
2 >
=
8 "6 4‘“
o £
§\3 3
2
+ 2_
N
I 1
+CU
< o -l ,
% Ohr 24hr 96hr Ohr 24hr 96hr

May 20 June 13 July 16

Time after transfer to seawater
Pig. 4. Gill Na*-K* ATPase activity of underyearling masu salmon, orally administered with
thyroid powder, after direct transfer to seawater (3296,).
[T, control; 222, treated. Vertical bars represent the mean+SEM. * significantly
different from control at P<0.05; ** at P <0.01.

FIE & 03 & A ERELA Ui o f2, 6 A SSRBECE, AT FFIIIREE & 5 JTICH~TH <, A
#f-c 3.8 ymol Pi/mg protein/hr, At -2 v B¢ 3.7 ymol Pi/mg protein/hr T 72, ik
FTHE, SHRBE L 4.6 gmol Pi/mg protein/hr & W S0 HA R LA DO, e v AAHECW
2.2 yumol Pi/mg protein/hr & 45T B - 72 (P<0.05), #AHT 24 W B -CLumREo i &
A B fe o Fehl, 96 WS E CHUGIREY, o ® v RO 2 At h R 1.0, 6.8 gmol
Pi/mg protein/hr & & L7z,

BREED Nat-K* ATPase SEM: Wi Nat-K+ ATPase G0 (LI B Rk LT, b ARk
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Pi/mg protein/hr “C i » fo 4%, #EAKBFT 24 BFRTE 35 L 0006 BRI B ik o ikl L7z, 6 AR
AR SHABEC ¥R 1T o Nat-K* ATPase {E#: 11 9.2 pmol Pi/mg protein/hr, sk & v JLEE
o> 7 3 117 gmol Pi/mg protein/he & 5 ARBMBEO L h & b EETH - 7o, HBKEETT 24 8
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Fig. 5. Kidney Na*-K* ATPase activity of underyearling masu salmon, orally administered
with thyroid powder, after direct transfer to seawater (329,).
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PR ARTE A~ D BT » TR 2 2 84L (smoltification) IIZHERY, HEEAY L L OFTEINOZL
EUHMAB R TH D, T OPLBE TR B S LTy b & &% Hoar (1939) 2HLELSEIY
WS L CLISR, B e v L E OBEA R LS O D % (Hoar, 1976; Fol-
mar and Dickhoff, 1980), U, L, #{LBESOFIRME AL = v Gdfo ko & v BRI L
T, WERBR TN EL S ORI L T B,
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{Dickhoff et al,, 1978; Folmar and Dickhoff, 1979 ; Sower et al., 1984 ; Nishioka et al., 1985
Patino and Schreck, 1986), A ipEv- # (Lindahl et al., 1983 ; Boeuf and Prunet, 1985), + =% / =
7, AF—=n-~y t (Dickhoff et al, 1982a), 7 = = (Nagahama ot al.,, 1982 ; Yamauchi et al.,
1984) caibhTvd, ¥k, V2732 THEEAT, o — 7388 s h T 5 (Nishikawa
et al, 1979; Yamaucht et al, 1984, 1985), =R b olfith T, o LA & BT L Tl Nat-K+
ATPase T & #EAEHM: D -4 % (Folmar and Diekhoff, 1979, 1981 ; Sullivan et al., 1983 ;
Yamauchi et al, 1984; Boeuf and Prunet, 1985) = &b, HUREE R A = v 38l Nat-K*
ATPase E#zBIY L O B A MRS Sty % (Folmar and Dickhoff, 1979 ; Knoeppel et
al., 1982), -

AFEC A 0 A 2 4 b, TERRA L I _CHGEIGHEDME Y (BB, 1987,
fes, 1987) 2, FOBHED—& L, 0EMAENL P OFRBUESEN 1ERATA DTN L
H LRV Z EMRBENT VS (fE5, 1987), chd T, FviFy {Fagerlund et al., 1980) =
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JPUEEy o (Refstie et al,, 1982 ; Saunders et al., 1985) -Gk, HURRA L2 ()
2= Ty OO R T o4 fiév)m LEMRMBERT VA, LIL, K
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f .l*Tr'ar:)mee S U (EH Lo fo @ & s it 5, Dickhoff et al. (1977;
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L AR b ﬁ, o> ATPase @ith % T D Li~Cu b, Lic o0, SHIIES T B0 v O
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ing et al., 1985 ; Richman, 1985), ¥’ » 3 7 9~ (Richman, 1985), #::= 4 € v (Sower et al., 1984 ;
Patino and Schreck, 1986 [LiHI1 &, 1987), = L9 v — - (Specker and Schreck, 1980 ; Schreck,
1982 1 Virtanen and Soivio, 1985), v -~ b £ o v (Lindahl et al,, 1985) MW LT3 Z LEbh
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