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Changes of Gonadosomatic Index and Sex Steroid Hormone of
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Gonad and blood samples were taken from cultured greenling ( Hexagrammos otakii), and changes of steroid hormone levels in serum
were examined in relation to the gonadosomatic index (GSI). GSI of female and male were not changed significantly between March
and August, and then began to increase from September showing the highest value in January. Hepatosomatic index (HSI) of female
was the highest in December, then decreased gradually until May. Estradiol-178 (E:) level in blood of female reached to the highest
level in December, then decreased rapidly in January. The level was maintained low until August, and started to increase in
September. Testosterone (T) level in blood of female was similar to trend of E; in female. 17a208-dihydroxy-4-pregnen-3-one (17220
B-OHP) level in blood of female reached to the maximum in January, and then decreased rapidly from Febuary and maintained low
until July. T level in blood of male reached to the highest value in December, and it started {o decrease from January and maintained
low until July, after then increased again, while 170205-OHP level of male was similar to trend of female’s.
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AEAFY HAME F4F H&e HIAFLAZRE Bude 1991 1194¢ 19929 1089714 w14 309+] o] 4e] iy
A4 F52E (gonadotropic hormone) o] A214e] XX (Hexagrammos otakii) 91P1€ A 59T 44W $9% & &
22 Ao orjolA BHEE o8 A §48E AHZo A7t Adstd EA o) &t APE AxArle A
E32EY FAgd g3l ZHddn dy A U (Naga- ¥ F 3%, AF 442 R 7 FAE &3340 4L8Y
hama, 1987). 272 FAA L] wdol} A48 2Ade W dojn gH e BAY w71 —80ColA B Yn e 23
2o 717 e FE g5 ARG AT oFE Ude gE o83 HA2F IS [GSI=AAL FAXI00/(AF -
2 d75o/7 £ (Hunter and Donaldson, 1983), A7 AH%  A4x ZA)]IY F5FAS [HSI= FAX100/(HAF-T F
of o] g # g oFlNY AFE BEF AAoT d5 o FY AIE A
AY71te g5 o7 J1BFoge Lou AAHY, 4E2Y gy A b Bol=s B8R 33 L ethylethers H7M8e 7
of g QAL EAG 2 HF AEAV A F4 FY A AL Ao A WA FFH etherF & T F,

I

€ 2EH £ o A ol 55T @44 @Yo gedd -70CY 24L& WEIAN £3 S 2YANL 2 3L AE
AZdd. aeg g4 dF AFE B2 HEy 7 Bol &7 °)E 28 HEF H APAY ecthere ¥4 F37IE
Tl 3 A7E0| o|Fo|Ao} & Aol o] §3ta] A3 FAAAY. 4% Az FEEL AIAAE

£ dfdMe N2 ¥4 ddFez FEUE FHxdn A3 ZA) 50% methanolol ¥H 2™ hexanes H7}ste Z3iA
(Hexagrammos otakii) @ ¥4 4e)d) #& 712A4¢ 41 e W& g0 =ol3lE hexaneF & AANYY 2HRZES
29 FAMA &3] At AN LG FAFS EA ¥H A E&o] %o} Y& methanolEE Y4 FF71E ol &3t FE4
2H2o|E3 289 HIE 2AFHY. 712 Zzte) FEE 0.1% gelatin-PBS (pH 7.5)% %ol 234l
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AWEte AHZolE3EES g

4 2E2o=3a2RES HFL Aida et al. (1984)F Lou et
al. (1984ab)o] AHEHAY RIAWMY O wston] 43¢ dsixe
estradiol-178 (E»), testosterone (T) 2|3 17a208-dihydroxy-4-
pregnen-3-one (17a208-OHP), 3l waANe T 172208
OHPY ¥ % ¥3tE ZABIY T B0l @ &A= Teikoku Zoki
Pharm. Co.25%H TY3¥2H, o] &9 cross-reaction& & es-
trone, estradiol, 12|12 Tl W3t Zzt 320, 1.77 2L 029%
Aotk TY Ao A4 dA= Honma &5 (Lab. Physiology
of domestic animal, Faculty of Agriculture, Tokyo University) 2
HE den o d49 cross-reaction® 11-ketotestosterone
(11-K), Sa-dihydrotestosterone, androstenedione 23 andros-
tenedioldl &t 2tk 1.50, 3.00, 1.00 222 025% AT}, 172208-
OHPol W& 34+ Kambegawa ¥} (Dep. Obstetrics and Gy-
necology, School of Medicine, Teikyo University) 2% do
™, o] A cross-reaction& L 17q, 208-dihydroxy-5p-pregnan-
one, 17a208-OHP, 5f-pregnan-3f, 17a, 20f-triolol tidle] ztzd
2.54, 1.55 223 0.82% H ot

e I}

1991 1190A 19923 108747 &3 FF7], GSI £ HSI
9 €4 WaE Fig 19 Yeplg A5 47158 9
& WEE 109~251C MHZ, 4379 199] 109CE 73
Wokd 298 E HA F&o] A5t sgoe A% Hugl 251
CAA ot €4 FF7)9 Wl 6429 B9 Zols) 7+
4o} 14312 o] F HA Zotd 12¥9d 947A e R
7+ & (Fig 1).

Hxdn 429 GSIe 993 MA3 F73tr} 1198
WA 453tz AFste 194 64322 Huvl Y, 1F
GSIv 843 dolAx s¥7bA A w3l glo] ¥A FAHAUT
TR GSIT ¥AF Zo] 3EHH sdHAE ¥ F#F& §4
oy} 99 RE A5ty A FEe 194 14302 7HF 24
% 289 GSIe #3233 874387 AR g8A WA A&
Hoh AT 29 HSI ¥3le M2 & g Ax
grel ol2Wd 12958 H 337 ARy €744 ¥ gg
FAFAG7t 69 53 F A MA 3 ol (Fig 1.

dAN A 8F E, T 281 170203-0HPY W3tE Fig 290
B 11953H B9 8% 52 A4 45389 12849 6450 +
1,060 pgmz 8% 71 & g vehien, ojuiy Al
€ MA o] Yehtr] AFEg. 19¢] Hd F EY £FL
oA 7] A &ake] 3140 + 830 pg/mé7t H2w, o] Al7]e) a3
B9 REL FA50 S3HAAY ARE o3 FHQT 2
49 B9 8F T2 dg Yol 410 £ 80 pynid oj2H T
EEMAEL AEE vA £40 o|HH e EY F £
8E7tA A& HAow 9¥RE 43trl AFde 10€de
3,100 + 840 pg/m7tA F5dA S (Fig. 2). TY 8F & g
2 W3 e 9 Hitet A B ATL BaFon 194
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Fig. 1. Monthly changes of temperature, day length, gonado-
somatic index (GSI) and hepatosomatic index (HSI)
of cultured male and female greenling, Hexagrammos
otakii. Vertical bars represent SE.
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Fig. 2. Monthly changes of serum estradiol-178 (E.), test-

osterone (T) and 17020p3-dihydroxy-4-pregnen-3-one
(17a205-OHP) level cultured in female greenling,
Hexagrammos otakii. Vertical bars represent SE.
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#3117kl 4,520 + 580 pg/méell o2t 2 2 F FH3 A
3o 29 ole HA g 210 £ 40 py/al At (Fig. 2). B9, 172206
OHPY ¥%F & 11¥9) 2,840 + 470 pg/méR o™ ol F- 27
A&ate] 190 3430 + 980 py/mlE Hgko] HALoU, 28 %
B FZ3A WolA 450 + 170 pgmé7tA FojAh o] ¥ 2
FE2 79732 ASHATIE 889 2,730 + 560 pg/mE Hed
3 oA 2ojA7] AFEAYG (Fig. 2).

FRAA ZAE 839 T 17a208-OHPY &L Fig 39l
vehdgich N9l T dF 5L 570 £ 130 pyml2 *E @&
el ey 1289 F431A 3edte] 2,450 £ 620 pg/méel o]
28 3% 8787 Azste] 2990 340 £ 80 pg/mi7tA]
ol ojHE B TY ¥F 5L 79744 A&HALH 3Y
BH A 487 Ak 994 960 + 70 pg/mézt HALH 9
g olF 343 A5l 399 4,000 210 pymE HNYE K
Aot (Fig. 3). % 17a20-0HPY ¥%F Hste WAHoZ A
o 17208-OHP ¥W3t9 FAS AFE HAch NYFE A28
14714 8F 17208-0HP9 F%0] 1240 + 270 pg/méall A 1,550
+330 pg/mée] WHE i 2 T HAFL, 19578 HA
wobd 390 250 + 20 pyml 2 Bojzlon o @e FEL S5
471A ALHAd 28y 693 L go) 4537l AFEA 8
o= 1,670 £ 20 py/méell ol2Fom 1049E 2310 £280 py/
m2 dF Fagd =284 (Fig 3).

4000
3000

2000 ¢

T (p/mb)

1600 |

0

3000
2500 | ,}
2000

1500 |

1000 }

17a20B-OHP (pg/ml)

500

0 L 1 L L 1 L 1 I 1 A 1 —

Nov. Dec. Jan. Feb, Mar. Apr. May Jun. Jul. Avg. Sep. Oct.
Month

Fig. 3. Monthly changes of serum testosterone (T) and 17q,
208-dihydroxy-4-pregnen-3-one (17a, 203-OHP) level
in cultured male greenling, Hexagrammos otakii. Verti-
cal bars represent SE.
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A 2HR2o=32E9 W

Azz Ageche AL 2 484 ok (Aida, 1988). Chung
(1985)9 98t v, Agrammus agrammus®] GSIE €730l
oA 7l AFdhe 99RH et A% 47l M &3, A
F&2 o2E 1184 HAU@E vehol, x#ne AYire B
F719 gdgsl Aol o3 Ago] FrEo] A o224
Aot 3ot Aold, Sardinops melanostictus®] GSI HE-& ¢
ARgE £& WEd 9X3d F&o] 11CE ddde 38
GSI7} F3gkol £23L, 7844 99 Atole) I o3
G "yl goju} o] A A&AH FHE 2H3}e
AL @t 39t (Matsuyama et al, 1991a). ©] ATolA
B FAxo) ¢ GSI Wae =7 (Chung, 1985) 2
o] & Wis} dNFo £ e A Y2 B
o] A1 AU

AZoF9 HSIE 444 dgn 94 4#dAE A |
g3 itk Axdgee 444 29y 4 vHH e HSH &
olxz ¢}, o] A F AL %9}, Scomber japonicus (Noguchi
and Bito, 1953) ¢} Oncorhynchus nerka (Imura and Saito, 1969)
Zo| A BRHYAT, &0, Plecoglossus altivelis (Ishida, 1979) %
W 2+o) Anguilla japonica (Sugimoto et al,, 1976) FolA€ T
2 QA% wgd wel HSIF BolA L ot oA ¢EATE
A9 vitellogenin®] oA FAHIL AFH e A7 Fo2RE
L2 Aolse A7I7t oFel wet Zolzt 7] Wi A7)
Tt Reg 240

AxguolA ZHE 3FFY A 2HZNEIEEF E9 BF
W dRAEY Uy 2 GSI Wit 43U B 4¥e
BALA (vitellogenin) 8 FAE ZAde Aoz WA SV
w &) (Nagahama, 1987), A= v E GEFAe] o] FoiA]
€ A7e AAE) F7kerl AlREte A ol Fele A Fa
37 AR d35H79 XA e HFAdA EHEe
A A2AZF5 22 (gonadotropin: GTH) Ol FLAMEW AHZ
olezag AT 2&sto T7h 44 ¥ (Nagahama, 19
87). ol ¥ BHAAN Hxwe T Wste d#IAH 374 F
7ket7) Alzste) Abdrlel A1 &S deh e gRAAA T
g2 op WA A FAT B3} aL (aromatase) ol &3
E2 AA 928 AHZEZ2go2A Fd EAFUR
%250t (Kagawa et al,, 1983). &8 17a204-OHPE ool
dojy dA&FHE 22 (maturation inducing hormone) &2
g3 o] amago salmon, Oncorhynchus rhodurusI X A&
o2 A1 (Nagahama and Adachi, 1985), &%, Pagrus ma-
jor (Matsuyama et al,, 1988)% A }2] (Matsuyama et al,, 1991a)
JME o] 2HZoEZE2E0 Y H&E FEde AoE ¢ A
Atk B3], dolat @ i o FelMe dAE A719) EFH
12 AT 2o} 9lth(Nagahama, 1987). Fx=e|
AME 17208-0HPE F33A F7ld F7He7] ARste 4
719 Fage vehfol, 17a2040HPO] FAx=dv| e dAHSHE
z2Eoe $5Y /MeAS NSt Yot AT of FEd o
HHe Foz ALHA d77F 878 FAxgris} Zo]
1% 139 2% Adse A4 AFAA E, T R 172208
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OHPY ¥F5T7} 22 YA YRAXY Xz A6
2oz AFA FYo| & oFEY YWon HAHI, o Hd
AFe 2 Zolegagol oujd Hld g ZeA ¥
A7t Bas

o7 Fie HagAdA A4, £¥HE GTHY A5 9
A 2d2ol=s2g g JA4VT 2F T 11-Ke TEZF
(interstitial tissue) 59 28 Zo]= A MEQ interstitial cellol A
AaE ] ARG 24 JF G F&n glkn RusG
(Nakamura et al, 1998). &£ o]§9 FHNME 170203-OHP7}
HAhoA A&, WA = AAy Ao FHFn g B
2¥Act (Nakamura et al, 1998). Matsuyama et al. (1991b)&
Fojg Y ARFA o] AdEE RYYE 8F T $%27F 571871
A &ste, GSIZF Hugds B 19%H 38944 I¥ER A
He 9 11-Ke AAdEFIY duAdA 238 + gddga
BugAc & 2599 4% 2o $24358 §4 343 A
Aol AYHA, o] A7) F TH 11-KY T=7} 4453HA
g ol F oY TEZEEL JWINFAR AFEER FAHAT
(Aida, 1988). AN T 13 FRAE7 dEtd7] A Fete
89HE ¥F T¥=7t 7137 AF&Au, GSI7h 418 e
e 18oe 47 2ottt o] FolAME 11-KY FHSE &
A3A golA & 7t YA, olvlE TEE7} F7ste §8%H
MAE Frtete 19747 1% 522 §2E ZAojgn FSEH 2
g o] 9 WAV E T =7t Zahdte Aol o' A3
99E /HeAE g g o gL g3/ 2edy. FAN £9,
Salmo gairdneri®l A%, &N 71&7AX A7 YAHL, 9
A7l 83 T 11-K7F =2 FAHY, 437171 HH oA
o] FA3A o) FolA BF T 1I-K F5& #ade gild 17
a208-OHP 557} 7434 2tk (Lou et al, 1984ab). 28y
FAxeml ol A 17a208-OHP 7t AP AP0l AZs e §44H
A#71Q 1 E€AA DEER EAFE olfe $oz9 AFA
Fojol¥ Aol

2 of

¥ ZAgo] ¥ oFA A= v (Hexagrammos otakii) 9]
Ao} B3 7]z AZE dax FHxdn o JAF7]¢ §4
3o 4 2Hzons 2o Wl #3te A7 GSIE
AR H A 39EH sUA FF @I E HolA ¢t
99 RE F587l AFdE 194 HugS EJAY. 43Ry 8F
E9] £ 1290 /1 52 @& 2oy 190] HY Yo
71 AFst 3ETHA ¥ FES FANTUTL U RH A AT
87 Aztstg el g e 5 T W3l B9 fAME Aol
Atk oA F 9 170208-0HP W3lE B9 19 A% 1y e
yehiddh, 2% 2958 FA%A oA 1974A ®e Fel &
AHAR g8 4 Aok FHAN T EF ¥ 12
2] H2z-g Yeddoy 1898 F43 AP 189%
B OA A4587] AFddn. 38 £33 83 17208-0HPY &
o APz U479 170206-OHP A3 AFH fA8AH,
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