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WX N A E B
BE_KROBBHICBIT 2HENEERS L UTENSREOOICERLEOEEILR
CHAIRTHY, EOFMHLLT, BHORE, RHEOBRORED=DHDOEH L /- E
REMPRZET oD, $4bb, BEEBTFER - EREZRAES L WA EKNEREERE
REATHZ LIk, ZOEERLT 3 ECEERBRELEAOND, LML, ZOZK
BORDWTEHE THOMREI 2o TVWE THA ) PRHBERIC L 2RBF AR
BOFHBEIL, MAIKIREBOTEERBEL LTRINTWS, ZORBEDHE
RICERAE SN2 R THIRBTRRBRZ ERICEBL TV AILERH D, FFT
A A Patinopecten yessoensis D/EFEE DFEEBRRIT, MBRFHIBEIC L EEMIC 7 BRFE
CRGENTWVEN, ZO XD REMNZRES Tk, ASWREBEEEZRALNCTDZ
CLITEEL . I BT L THEARERLRET SBR[/ FRRGBRE D ERMMFITIIRE
EFEIhTIWRY, £2ZTHERFRIZ. ZHRRDEBTFRAONS W REHERRO—
RELT, SHMEOREEL ZTOTREMRRIC L IFATHRBELRADI LN, F%
T H A EFER O AFEFIIIETE ¥ — > % BrdU (5-Bromo- 2’-deoxyuridine) D EX ¥ A %%
R L U CERMICHENT L, Eet0ERFHREEEE % AT 27292 BrdU ZH
W RE R R ATE RIS RE OfEIR 2 AR OB RRICH VT, AFERAIETEIC
9B HARMEROBEER T L, SOICAMBEMROEHEL S| B2 THFRPIHE
BRICTFET 2R L. FIEMREROR TS LD L 5 ICTEREN TERFME DY
B> TWBZONT, FHRMBEEFROETFL AT a4 FERLEORBREN LA
LT,

B1E R¥T A OEMFMIQEMED 5 — BT

AFEFARHETE O N WTREEE L BT 5 = & % BAEIC, BrdU BV AL & E A7
T OFHE & U CAREB ORISR 2 RN L REFg 1), EREORER IEH
B b SRR ORI <5 —ICE BT 5 b . ATEEIE RO TR - FRUNI
AT U TRROCHIRET 3 7 = — X 1, %31 0SS Tl SN FMR X 8L SRR
BT LCRE L. FEOMEMIY TS HSETE CERICHEET 2 7=—X 1 &\
9 220D T = — Wbz 5 EFEIRMRIETERALFRD bz,

E2E XR¥THA OEMFMIIEH D GnRH (Gonadotropin-releasing hormone)iZ X 5
L]

AGHXA HA Tk, EBHEHHROREFICAMFMEREEEDIRPRBOLONT
W5 Z L. GnRH BEFEFMEHE L (RET 2 Z &, B - 2EAR&HE (CPG)IZ GnRH
ROMBEMEBIRD DN TVWDH, WEOKEEREDIERABFIZOVWTIIAL MR-
TUVWRYY, £ Z THEMER TH D CPG MBAERFMEMIZEET5 2 L%, CPG flil
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R % T L O L AR CO AR WA TR L. 2 OEF0 GoRH
& LTORE L ERBFORRIT 2 R—A T,

BRI RERORKR. CPG ICAHF MM Z R1ET 2 BFOHFEESR® b h(Fig.
2A), ENERRTHRNASTF FETH D TREMESTR SN, ZORFI#D CPG i
HBLTHEETDHIIEMOFig 2B). 7=—XLIZEA L. IIEMIQHEAE G RS2 L2
Z b, SPEARRRNEE R TiX, A A CPG O EFIXINFHIRRBETE % (21 L 72 0> 7= (Fig.
2C). £ o TZOEFIZT =— X 11 OF LV ERAIKEFEIC B b o T 2 FTREMEA3E < R
B &N T, MRS bICIERIRSY bR E R BB b, MY ki
EAZIEER O biigdo 7 (Fig. 3). F 7= "HH.2E%E! mammalianGnRH (mGnRH) T % FF A
HAFEEEZD R ASFR® b AU(Fig. 4). Hi mGnRH Hifk CRINALE L 7= CPG MIHEKIZE OER
DS E(Fig. 5A). E 5T mGnRH 7% T =R h T CPG DEF & mGnRH DX EH
HERIRES RO ETAYILE & D Z & D> O (Fig. 5B). CPG IZIXMEHEIC ILiE L CHREFHE
fatEFEEER 7 & LT GnRH BERTF FRFEEL, CPG oM EXF ¥ VT L LTH
BECEITh, BEAND GnRH BEZFHE LN L THEL TV B 2 ERFRENTE,

B3E GoRHMEMERD S A 7 Lo

2 ETHOLNIC LI ERAREHEEER T & Lo GnRH BSERTF FBRFZ T
A D CPG IZRET B Z L %, HimGnRH Hilk% v 7= CRET L. £ ® GnRH %
PR MR & A IRRHE D AR RS R, GnRH BE R 7 F R B o MR IIC D4R/
L., REEEE(Fig. 6A) & EHHRERTENMRI(Fig. 6B)ICH7H LTV =, %72 GnRH #&
HIRARMEIL CPG LASMZIZER D S Z & 55 GnRH BENR 7 F Rk, NS WL
F2 & LT CPG BBomE I &, mERIC L Y &EiTh 3 faetEirmg I iz,
BETHA GnRH BB MRD & A T2H A, Hi=U b -NE, fyrBERR
% 3 BOH GoRH ik 2 AW THE L, £TOSEE N GnRH ¥ A 7 ORI D5
BRI ER. GnRH #RHIEIX Y 1 B GnRH HiiEIC X Y REBHERIEHER D biv(Fig.
7A). K TE GnRH %D F A B GnRH # A 1RV EE X B, & HIZ¥ A B GnRH fit
O 7o R D RERIR D — 1T b SRS 45380 B 4L 72 0 T(Fig. 8B), H# 74
A @ GnRH BE~NTF RIZIZR R D 200 F A TREET A AREENE WV L HE SN,

FBA4E BRERBAICET X bu A0l s

RETHA DERITIZT X bu ¥ U ARMRSEEMRICEL TFEELTVWDHOT,
FE T HA DHEEANTO GnRH B 7F FiZ & 2 EEMIEHEERN, FENICRAT
B RFELEVERLTEHO T I AEBEEICERED T TR L, EFTATa4( FE
VE L ORFEMEEEA~OBEEZRNT 5 -0IC, HRMEEREOREDNREFE 2EL
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BIERICHER TR Lz, B2 R bT O3 —v 17 8 (B2)i AR is 3% ORI
BEFEEZFIERIL. e Ff AT T A MRTFa b EOERZ R LZZ L2 b(Fig.
9). GnRH BERT7F FAT X bu /o &HiE TR S, B2 DESREZIRERI T
THZLICLVBREMREEEZ 2 ba—AT B LN RAPBREEND, £ Z TH

B BEOABERRACTHEREMENO S ATay, TR MRT oY, B2 BERES
FRENARBIEIZE W EEL . GnRH BBENRTF FORT A RHEVEDEEBE~DEER
ERETL72L Z A, CPG & mGnRH THE L7=JPRTIZAT o4 FEOE(IZRVAS,
BETE uFRTay FRXAMRTFa R e bizEd L, E2 23 mGnRH THIMN L 7= (Fig.
10), &> T CPG @ GnRH [ #ENRTF NiZ, =X hu U ERMIRTT a5 R5ay ., 7
R MART B DB ~OERERE L, B2 MEFEMREELEET S 2 LT, FMENICE
TR AR TE & (RERYICRET L TV B TREMES R & Tz,

BAEBFig. 11),

1, ®ETHADERBTFERERED DL, HRAREEOHEIEZHALMNILE, &
RENZIZH & 7 A A ORFEMIAEIEIE 7 =— X1 L7 ==X N IZH T bh, T =—
AN IXHPREHETH S CPGIZHET 5 GnRHEFERTF FRXE L TWBH T LBTREIN
7

2, CPG @ GnRH BEANTF NiZIX2 BEH Y. sbGnRH ¥ 1 FITilLV & EX b7,
EFNH0 ) bEFRMEHE L (RE T2 GnRH BERTF FiX, BIAARE & EHmRE
- DORTEDOTED GnRH #EMMICBEL, CPG BRomEICHRH LEHENS EEZD
i, £I2°5 GoRH (ZMERZ ¥+ U 7 & LIZRAS W CREAEHEEZ XEBEL TV 5
Z AR E NI, | |

3, mERZX+%V7& LU THREEGEIN GnRH BERTF X, =X ba ¥ Bk
HMELECFETSTHA S GnRH BEZEKEZNL T a s RTuy TAMRTa Y
LDORT A FHRLVEVZRREIZ B2 AREFREL. TOERBREINE 2857 =
— X I DREFHROEHEZEEICRET 5 Z LT, MENICPR®ED GnRH BEN
TF FREEMREEE NSRS LTS ERRE T,
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Fig. 1. Changes in percentage of BrdU immunopositive cells per gonial cells in
germinal acini of the ovary and testis of P. yessoensis during sexual maturation.
Each value represents the mean * SE (n = 7 - 10).
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Fig. 2. In vitro effects of extract from cerebral plus pedal ganglion (CPG) (A) and
extract from female and male CPGs (B) on spermatogonial and oogonial (C)
proliferation in P. yessoensis. Each value represents the mean * SE (n =3 - 4). Values
with different letters with each A,B and C are significantly different (p < 0.05).
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Fig. 3. In vitro effect hemolymph Fig. 4. In vitro effect of mammalian
supernatant (HS) and hemolymph Gonadotropin-releaseing hormone
lysate (HL) from both sexes on (mGnRH) on spermatogonial
spermatogonial proliferation of P. proliferation of P. yessoensis. Each
yessoensis. Each value represents the value represents the mean =% SE (n =4).
mean £ SE (n = 4). Values with Values with different letters are
different letters are significantly significantly different (p < 0.05).

different (p < 0.05).
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Fig. 5. In vitro effects of absorption of CPG extract with anti-mGnRH antibody on
spermatogonial proliferation (A) and of two types of antagoniats of mGnRH on
mGnRH and CPG extract-induced spermatogonial proliferation (B) in P.
yessoensis. Each value represents the mean =+ SE (n =3 - 4). Values with different
letters with each A and B are significantly different (p < 0.05).
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2

Fig. 6. Distribution of GnRH neuron using anti-mGnRH antibody in the cerebral and pedal
ganglion (CPG) of scallop, P. yessoensis. A: horizontal section of the pedal ganglion. B:
horizontal section of AL of the cerebral ganglion. S: small neuron; M: medium neuron; L:
large neuron; PG: pedal ganglion; CG: cerebral ganglion; AL: anterior lobe; PL: posterior
lobe; CPC: cerebro-pedal connective; CC: cerebral commissure. Bars, 50 pm.

p: . 3 , S gt o
Fig. 7. Classification of scallop GnRH neuron using anti-sbGnRH (A), anti-
sGnRH (B), and anti-cGnRH II antibodies (C) in horizontal section of the internal
area of anterior lobe in the cerebral ganglion of scallop, P. yessoensis. Bars, 50 pm.

Fig. 8. Two types of GnRH neuron identified with anti-sbGnRH antibody in
horizontal section of the pedal ganglion (A), anterior lobe (B) and posterior
lobe (C) in the cerebral ganglion of scallop, P. yessoensis. Bars, 50 um.
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Fig. 9. In vitro effect of three
types of steroid on
spermatogonial proliferation

of P. yessoensis. Each value

represents the mean * SE (n
= 3 - 4). Values with different
letters are significantly
different (p < 0.05).
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Fig. 10. In vitro effects of mGnRH
and CPG on progesterone (A),
testosterone (B), and estradiol-17 8
(E2) (C) concentration (ng / g wet
weight) in the gonad of scallop P.
yessoensis. Each value represents
the mean * SE (n =

4).
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im XEERRES

WE_KEOEEREICBNT, NRICOLIRELEEEELERT2LOORRERLENT
5Lf,ﬁ%ﬁﬂ&%wgﬁ&&6@%%%&%&%?6&%%9%%%%%%#6:kuﬁgkﬁ
BThs, LPLAREL, BEETOLZARBTHEY 0N WRESEICE L QIREHO X
EThD, KR KT A OREBFHRIC & bR 5 BERMEROME ~ 0 LM E RIS
BREEZHAOPIZL, B, ERFMROEE L XE T 5 MREFEREL, ZOERABEOMRIAZT
b DTHD, BEMICIE

1) MKE#O S B OMIIE Y AT EEEERITEEE BrdU £ R IR RS & IR RMAR O 5l 2 E B8
AT L, DREMRE~DMEE T, IRE, HWROREER, SFEMIC L BRSO HEE T
57 x—RX1 &, HFAAQESEAMEE L TR~ DL S, KRS KB ER T E THL<
T2 72— XM »bRD2ZLEZILHDTHLMNIT L,

2) KEFMM O 2 B2 XE T A NAWR LA e dlc, WRAGEEREHIL, Z0OX
BRRZERE L CHRHFRERICH 22 ORERFORB AT, BHH - BEHRE ORIEMIEZ 185
SHDLIRTF FEHREFIL 7 = — X T ORISR L2 XE T 2 MEETF THIZ L 2B L.
S DI, PRI OFRA~DOERITIIMERNIBL o TWDZ L, ¥ O/REFH, HILIER
GnRH (AFEBRAIBANLE VBBV EY) KT 20 ERE LR ESTERP L, RFITHAD
GnRH R 7F FTH- T, TNIEERMEHEEZZE L TSI L ZIELHTHLMT LT,

3) PirE¥LIEEY GnRH HUE 26 o THREFHIT, FHE - BEAHREIC GnRH ##EM L 23/ BETevic 2
HTHZLEELMITL, HIRHMED DA LI - BHARENICROATWEZ L2 5, L~
KR XF LR, £, FF T HA O GnRH MM FEFAIC ¥ A B GnRH IS D &
FEARIZ 8 < BHEBH OBKTE (FRFERIE) GnRH RICHESh, 61T, Hi¥ A & GnRH Hiikic L -
THRHTHA GoRH BE 75 RNz 2 E D DAtk 2" LTz,

4) K"ETHA GnRHBEER7F FiX, BEROZX e UARMBIET 2R ha VA0
EHAEZ N L CERMROBHEEELZ XL TWD Z L Z2HLRIC L,

AL, ZHETOEEMLRERMBFHRER OSETIZD 620 I £FEia DRERRE %L H
5 LT, BRMEOEREEZXE T 5HEETF & LT GnRH ERTF NOFEELZHREICEH L,
ZOEFRSELRT LIebOThD, Zhik, KEBRREAESED KB ORETFHROLEN R
& NBWRERE2ERTIOOLHENRIETH Y, BTFHEERSL GnRH OMfE#ic—a2H& L
DBOTEERFETLHDII &0, BEAPHEIBWTEIFHEEND, Lo TEL (B%)
DEMERETDHIMET LD LHE L,
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