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Changes in Serum Concentrations of Steroid Hormones
and Vitellogenin During the Period of Vitellogenesis in the
Yellowtail Seriola quinqueradiata

Kazuomi OucH1, Akihiko HARA, Shinji ApacHI, Misato ARIMOTO,
Younosuke MizUTA and Yoshitaka NAGAHAMA

Changes in serum concentrations of estradiol-178, testosterone, 17@,208-dihydroxy-4-
pregnen-3-one (174,208-diOHprog) and vitellogenin during the period of vitellogenesis
in the yellowtail (Seriola quinqueradiata) were investigated. Serum estradiol-178 levels
gradually increased during the course of vitellogenesis to reach a peak (89 ng/mi) in
late vitellogenesis, The changes in estradiol-178 levels were correlated with changes
in gonadosomatic index and ovarian histology. Furthermore, the variations in estradiol-
178 levels coincided well with those of serum vitellogenin levels. The changes of
serum testosterone levels were almost similar to those of estradiol-178 during the period
of vitellogenesis, although the magnitude of the elevation in testosterone was larger
than in estradiol-178. 17«,208-diOHprog levels were very low (30-170 pg/m!) during the
period of vitellogenesis, These results are discussed in relation to other studies on the
role of these steroid hormones in the vitellogenesis of yellowtail.
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Lasl, #EBREILKITA - OBOWsEi b7 < (CAMPBELL et al. 1976, WINGFIELD and
GRiM 1977, YARON and BARTON 1980, kithffs 1985, 1988), BRFERIICBEG-3 5 & L & v F5
BHRR LA RO T el T, WEMEOMEBIGEA LTy, R - EINTOV
TOPFRIBOEROFIHFLEEAFEOREMDOLOICHELFEE 2> TV %, Al (K
fufh 1985) Tk, SN BIT A 7 ) OIBIIHE L AT v 1 FOBIRIC OV TORERT -
to, AR TIL T Y OB BN GO BCET L 2 LR AR, ITER, fRCHRMENCH
1oL BN I B =2 s F o4 —1-178, 7 A+ AT vy, 17,208-di0Hprog & LU &
Fry v OImhEOEEIT O T X B BB R 1T - 7.

MHERUF X

RERFAUI983E 5 HIC R IR 1 A B SO RRT O 8 A TR, RIBE R 2R R I o B oA
BIHERSHEBERESCEOCMLEOE LA BFCHE Lo 7 ) Seriola quinqueradiata % Fj\~
foo CHBDOHBIIEIZACHEREBSTXORNARE (F—r oMoy sy -1l 400t)
EMFTRLATROBAKRE (K= 70— b8, 60t) o2 KIEC88R, 2By FhFhINsE
L, AR OEGAEITI0.2ks, FHREXEILS6. TonTh -1, FME BRI 5 & K# D
K br Fig. 1 iR L, o3, BANA#EOKEREZ2 A ERo b 3 Adhf € Cit14CLL
T bio LR L, To®%3 H FRCITCE RS Ly chaakias LT, 43 ER
CI8CHIT IR ARET L7 RO KE OB S KRG KR FicErhi, TOBOKRL2 A Ef
DIN2CH S, BB LA BHRLCERL, 4 A0HCIMIIC LT MEHEEO Y O
I T L LCr oA, EREII2 A5 4 HOT T, BRAEL S 5 BIE108, B
KHED S AT 5 A D F B & - THAE L, BEHRIN L8Rk, b cim L,
WO EERC S R MRS S ¥ ¢ -20C TR Lo, AEMIRIER (GSD) 3 OpsiH
BXI0VEXESE LTHEB L, 0RO RZIREY 25 70, JREAPRE X M2 Y)
DHIL, 10% <) v %R, THECE-T Tum DARF 7 4 VERIIAS 7 4 vV-tr
TV RIERIL, F37 4 A KD~ ¥ o) vE oty ORma i LR LT

SSAL LS/ TvtiA =AFFoA—-178, F A+ AT =KL ]17e, 208-diOHprog
DR ERN T o4+ 47 7, w13 (Kacawa et al. 1981, Kacawa et al. 1983b,
YOUNG et al. 1983) 2 X - Tl Lo,

EFas=0fRmE MEMRM OGS L KRMmFEE, H7— ML Compl-
ate adjuvant (Freund) %% &R 4 LAAL L AW ARE O L TS L, ToOE1EH
i omd, 2 I TEARRE 1 mla it 4 [ul, SRR 7 —10H Tffy ., Bl 7 AHMICEBIR L b &
Bl LY R B, FEUCHECH T2 UES, S5/ 2B O RRE S — L miE s i
o BRHAEERECTEE L BEYES, PMREAYFRL CT ey = vORECHAV T,

EFOs5=OFR MEROLT ey = OFERBIL e r o - BIFEXKkE) (WEEKE 1973)i1C
IDirotce WM OBRE LS % & L, MBowEmEd 5 & L, MLy er=yv
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L 7o,

& £

ERBRIERS S UEBRBARGOTE BAKELEAKES 7Y GSI % Fig. 1 wmxRL
foo BHAENZEHFS 7o GSI 12, 26 ATRLTEEDTEL, ThbOIED KRS

Temperature (°C)
>

5-

Gonadosomatic index

-—

\J T T U L] V
Feb.6 Mar.8 21 31 Apr.8 20

Fig. 1. Changes in gonadosomatic index and water
temperature during the period of vitellog-
enesis in yellowtail Seriola quiqueradiata.

——, water temprature in indoor tank;
------ , water temperature in outdoor tank;
(O ., fish in indoor tank;

@ , fish in outdoor tank.

I C ORI o Toreat, I ABOIER NS L UH—RINERR I O IR
L@ bht (Plate 1-A). Zofk GSI 1inL, 3 A8 HOME TRXEZRINERME T
R Ui R L (Plate 1-B), 3 A21H OfEf T =k SNEE O IRV
XL FOREYHE L. 3 AR B E 7Y 0 GSI (30.8L A LA, ZOIRCIIE=
KB ER ] o> K R OR AR RSB AT M O HIER R A T L 02 S REZE S hie (Plate 1-C), %
L74 9Bz GSI i L, FRoOIEICTE L BITENY 2T 5 IR O IR
R s TS HEDH R 7 (Plate 1-D), Zhiox LT, BakEo7vo GSI iz, 2H6
BTl 2 {8, FhHOIEME LA LRI OIS - Ty i (Plate 1-E),
#nts GSI @4 Hinl, 3 88 HOMEDIFEICIIAROIERI & 5 —RIVEEKA DR
PHIBEASHIE L7 (Plate 1-F). 4 A 9 H O T R IIERP OIS B Hi s
I35z h (Plate 1-G), =5ic 4 B20Aw /s &, GSI 117.6 L 2BucHmL, ZOIRT
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RS RIPER OISR Z S e (Plate 1-H),

mMARXFAAL KARLEBOTE BEAHES 7vomb=A b5 04— 1-178 811,
6 HTI1 4.0 ng/mTH -~ 1o, Pk IREERO NI HE L3 8 Aicid 9.2 ng/nd
LABHm L. #0%3 A31H E T MY R Loy, 4 A9 B &ML, 0.8 ng/nbld
BAOKEO 7)o k=AY 50— A-17T88E2 B
7 BB E OI e OBl & BT - TRe WL,

B TR 8 & 7e - 12

6 HofLy fH (1.4 ng/mé)

ZHTR LT,

A9 BRIX7.6 ng/mb - &\ %R Lic (Fig. 2),
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Fig. 2. Changes in serum estradiol-178 levels

20

104

Testosterone (ng/mi)

during the period of vitellogenesis in
yellowtail Seriola quinqueradiata. Vertical
bars indicate the range of levels.

(O, fish in indoor tank;

@. fish in outdoor tank,
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Fig. 3. Changes in serum testosterone levels

during the period of vitellogenesis in
vellowtail Seriola quinqueradiata. Vertical
bars indicate the range of levels,

(O, fish in indoor tank;

@, fish in outdoor tank,
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Fig. 4. Changes in serum 17#,208-dihydroxy-4-
pregnen-3-one levels during the period of
vitellogenesis in yellowtail Seriola quingu-
eradiata. Vertical bars indicate the range
of the levels.

(O, fish in indoor tank;
@. fish in outdoor tank.
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Fig. 5. Changes in serum vitellogenin levels
during the period of vitellogenesis in
vellowtail Seriola quingueradiata. Vertical
bars indicate the range of the levels,

(), fish in indoor tank;
@, fish in outdoor tank.

BAKEO Sy ombTF A AT e vBIZ2 A6HD 8.8 ng/mdhbEML, 3H8HNLS
A31A ¥ TH16—20 ng/mdDOE EZX M L7724, 4 B9BRIZ4.0 ng/met R Lic, Zhic
WLT, BAKEOZvofmdbT Ar A7 e B3, 2H6 HOEGfE (1.8 ng/mé) »HEM
BroHgiml, 4 A9 Hi219.5 ng/mé - v i L (Fig 3),

Ifirhl7e, 208-v L FrE v-4-F Vv 2737 v-3-F VEOEEE = A 704 - -178°7 A
FAF R YOFFCHIGL TUSEBMAVRIRCH, TORIL 170 pg/mLlF T, A7 b B
e L7 (Fig. 4),
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meFas5=BOEY BENKEoO7YVomb T e = vEil, 2HA6HT4350TH
St 3B 8 BiTie23,9008 B HM LI, £ LT3 B21 % X UBLE & SR HEE LY,
4H9BCIILB0E AR LT, LT, BRAO Yy omMb s e yr=vEit, 24
6 HOMEL il (100LL T 725, 3 A8 HiZI25,300- AL, 4 B9 HYOW20H 1213520, 000
O % s L (Fig. 5).
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FEKEPBAKE LD 2 CEHEVENKBETHEE L7 ) OBBRBEEAKED 7 ) DFh
IR L T i 0T L7z LA L 3 ASLEWEZSBHIAEE L, 4 B9 BT
DEHELHINT B L300 GST LIET Lice 7 VBITIIO HBURAGE, oS8 =k OnEEk
OFFRREO P TLIRIABONA G E D, HKNE O ITERNIIEME~ L E T EHAN A D
ho. ft-T, IFEMREHOINE VBF/ARG LN HESRS, ARENRCORFIHE
R0 T, BT CRift 1985) ThHR~7md, L& LT#Hh, Al a8 EE )
ABPHBORELS A v AL LTEELLLOLELDRBN, oM 2uvTiiEAaER L
FEAMETH), SBRILICHBITALELNSS I,

BN, BAEK#ES )¢, fith=2F 324 —1-17T880 LR GSI okt L oois
EFEFOEBH I BIMCE —H L, IBIT, ZTAFIFOA—A-1T8EOLEIMP T = 5
=VvEOHEMECFREL I -FKL, 7ICRTAET e = v OFRIL AL S OF — -
178 L ->TEREINTUAZENTREIN I, ZDI R A LNFOF—aA-178L EF ey
=VvORAREL S5 v v 5 Y+ Salmo trurta (CRIM and IDLER 1978), = 2~ A Salmo gaird-
neri (IDLER and CampBELL 1980, van BOHEMEN and LAMBERT 1981) k IOy miF s
Oncorhynchus keta (UEDA et al. 1984) 7c & TLHBATV-5, ZhHEDZ Emnb, iDL
DR BEHT)TL=AL 04— A-178L B TOEF v = v %R A LT IPiE
IOIEME A BET D R THD EEL bR D, ~F, IEREOINEMAZAE L < B
LIAHIBDEWNKED 7 ) TR =A 1+ 794 - A-17T8 BRI BH TERGEY R LT, i
# (Kl 1985) THM~NI L D4, * v & g Carassius auratus (REEff 1983)%, =7 <=
Oncorhynchus rhodurus (KAGAWA et al. 1983b) Oy¥Bafk > XU MIA%L in vitro &{&TF
THIEBRRIB AL v ERETD L, = AT OF = - 1T AR SRS O INEHR LD 5)
BRI B RIEAS TOAITbIR D Z LRI R TV 5, AED 7Y OFA L BB
b D INEERIN R I O R L R ITBR A R L TR D, A7 e A FEREEL KL
LDLEZDLN, IhERBULTMP=ALFSOF—A-17T8BAMEVHEE R L4 DL HEX
Moo ek, GO 7Y (KfE 1985) OPH L0 b, M =A+F 4 —A-178BAEER
CEEY R LA, CHRR LA CHARREOMEETAT v A4 VEAREE UL EIT
I5bDEBbhb, ABFRCHET, 7YV OMAFET AL A7 = v BIINESEINOMIMCHE -

* LERAEE » SRR« T IRSIE  IRISOIRHE B AR R4 AR A B, D, 162,
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TERL, WEERPBAMROZ LVEBTEHTET L, 20X b7 AL AT e vE
DEBI=A L T4 —A-1TBRDERE I —KL, ThETHREI AT V¥ 2 (KAGAWA
et al. 1983a), # v 1 O—FETH % Pseudopleuronectes platesssa (CAMPBELL et al. 1976), v
J H VA D—FETH%L Pleuronectes platessa (WINGFIELD and GRIMM 1977) < & Pagrus
major (Kihffl 1988) PHIL b LS HFS T, BEDO L ZABRDOIFRCET ST AL AT R
YOTFERBEITETH LA, THETD in vitro DEE (YOUNG et al. 1982, Kacawa
et al. 1982) 7 X mb, TAFAT R YR AL S04 ~A-17T8 SR OFHK L 705 2 L 2UR
BIXN T B, KPFFRCKT L 7Y OMPTF AL AT e VEOEFHND, BEATVICELTh
FTAPATRVAT ALY F U4 - A-1TBERROURAE TH A TEEITE I Wi,

2, 3OWRKBPOWC E& LTEHL OV AR Tk 17, 208-diOHrog O i & 2298 D &
BRI ELL BUVWEER T 2 EARE IR T3 (YOUNG et al. 1983, KaGcawa et al
1983a, UEDA et al. 1984, YAMAUCHI et al. 1985, HIROSE et al. 1985, KOBAYASHI et al.
1985), X BT, 17a, 208-diOHprog (¥ in vitro T, ZhHEF CHNLALFBALTNTOARE
TELBVGIIRBFEGELYRTI L5565 h T % (GOETZ et al. 1983, NAGAHAMA et al.
1983) o #¢ T, NAGAHAMA and ADACHI (1985) 12 X » T Bt 7 <~ 20 JPAF B EH #
BXh, 17«,208-diOHprog > REXhiz, ZhHDEEEND, 17« 208-diOHprog 13 &0
HWEADOIREFRL LTy THELELLNTV S, ZD17e,208-diOHprog (1 MEH T,
BIPEIREAY N B > >~ / v D —F (WINGFIELD and GRimM 1977) D [fidi-Thiie b D
B R, &R, EIRPo 70 Cbfit 1985) ot bt FETD 2 V- T
%o ABFRTE BN T ) M D17a, 208-di0Hprog B3 NEERIOMIMC AL » T b 7o s b
ERSAEEAA LSRN, TOETIT70 pg/mf LT & BRI 7Y OfF  (400~1,000 pg/mé)
I i o EVETH 7. 7V OIMFEHEINT BT %17, 208-di0OHprog D sl b
Bz Ehb, ZOFLEVIIPRPOPEMEIIIHFCES Lo b0 L HEIh S, S#E
B o (OFEERAT T LBl PINE i O A5 T LB/ 5 ET) ©
BITABADAT A Fhl Ty DEHRELELAS L, PRIGEE S L2 izonT, X
LICERHT AL ERBLETHE,
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Plate 1. Variations in ovarian histology during the period of vitellogenesis in yellowtail
Seriola quinqueradiata.

A-D, Ovaries of fish in indoor tank; E-H, Ovaries of fish in outdoor tank. x42

A. Ovary of an early vitellogenic fish collected on February 6. Oocytes in the
primary yolk globule stage (arrows) are observed.

B. Ovary of a late vitellogenic fish collected on March 21, Oocytes in the tertiary
yvolk globule stage (arrows) are visible,

C. Ovary of a fish collected on March 31. Note a number of atretic oocytes
(arrows).

D. Ovary of a fish collected on April 9. A large number of advanced atretic
oocytes are visible,

E. Ovary of an immature fish collected on February 6. Only oocytes in the peri-
nucleous stage (arrows) are observed.

F. Ovary of an early vitellogenic fish collected on March 8. An oocyte in the
primary volk globule stage (arrow) is visible.

G. Ovary of a middle vitellogenic fish collected on April 9. QOocytes in the
secondary yolk globule stage (arrows) are observed.

H. Ovary of a late vitellogenic fish collected on April 20. Oocytes in the tertiary

yolk globule stage (arrows) are observed.




