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WFFERCREOBEE (J£30) @ This study examined how water temperature modulates the expression
dynamics of several genes related to gonadal sex differentiation and reproductive function of fish, the
process and effects of heat-induced gonadal apoptosis, the process and effects of environment-induced
stress on gonadal sex determination, and the roles of the central nervous system in
temperature-dependent gonadal sex determination using medaka and atheriniform fishes as models. This
study provides novel and crucial insights on the molecular, biochemical, and physiological pathways of
action of water temperature on the processes of gonadal sex differentiation and reproductive function of
fish.
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FEENECRLTNE SR TWD, AFEOEHH
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IN TS (Stritssmann and Patifio 1995,
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Bl L7= (Sato et al. 2005; Hattori et al.
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DIEARN) « BREEWHIE O T4 - A1k
T AT ROMAEZEEL LTV,
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FEBERS B R T O BLENE & 2 OFFHEIIC D
WTIE, 7, IRERFRMRE 273
L 1 Odontesthes bonariensis (Z 35} % A= JEHR
FE AR E 2 (FSH » LH)OZ BIREE 7O 7
0 —= 7 L REEEATRS X OMER IR, M
MO SEIR B & R IR E C oMbz BT
LHRBEZHE L, HRSEIZIHE L~ 10
Fsh & Lh 7 2= MEIEFORE L &L
~JLD Lh ZREBETOFRBNEEE LT
HEHW LT, £, A cypllal &
cypllbl BETF D7 o —= 7 L HEERATE
L OWEEFENC S T D R B EZNE L, K
B3 b (dmrtl, amh, sox9, nr5al, sf-1) & JRELSy
{b(cyp19ala) i D ~ — F — s D R H &
LD LEDbE AR, HEFHRBIEE I
cyplibl OFEIBLNE | KEEIMBIZEE %K
a5 Z R I N, I HIT, BB
B SRR AFRIME DR E 35 I OV IR 1 B
AT DOERFBIZONWT, B L KB TORA
LAAFFD DNA ~ A 7 a7 LA fEiT %47 >



TR, Z2EOBEMHRE T ERE L, REF
T CIEHRIC ndrg3. pen- & hsp90 &1 135y
b & ORFHEMENRIR STz, 7ok, IREKRTT
TR T8 & o R~ LA & 1Tt BRI B
BIMER E & R ORIED /N T =T X~ A
O. hatcheri & OAHEREIZ BT B0 biEfED
AR 7 o 2B L OUKIE DR E A2 S
M L7, A # 71 Oryzias latipes (22Tl
AEFEANAD O mEE M 7 B N 22 E B D
WAERELEAETDHYRDNARY AT —ED
—FfETHD Revl BlafDru—=7 L
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FRBNBNIC BRI 52 2l Lz, iz,

A X T DA% 1~6 HH 36~38°C F Tk
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WX 1M E 0 IBITEME L, 4~6 [ CASEAM
Fa DN L P35 Z LM LT,
2011 AR CIE, F 9, ERAPER ERE S K
OB BEAR AT RO ME DL E A % OF B R D R KR
FE D X H 2 =T X~ L A (Odontesthes
hatcheri) D 53 b BB AR 1 O R BLEhRE (2 S
WC, B BRPERSE ~ — B — & 52 Uk < AR
D F%# (Ehi-M13) THAELZE Z A, Bl
27—k (Anti-Millerian hormone,
“amh”) Bl FOTF 22—V A4 FELEFIT
fFIET 5 2 LAVRME S Uiz, & ZC, il amh
BT AFEMICHA U, HEEYORE, 3
BRI IS 1T DI BLENRE, SR Oy (L
REZA I 7 EOBEMER in situ AT
VEAB— g EICE D LD mRNA
OfH, S HICEBERMEEE~— T —B X
FHTIME L OBEM 22 EORERN D, T 2—
TV A SO amh BRI IE F REME RS
TFET % amh & 13872 0 | B ERA O
B THDHZENHBALE, MxT, FIS
HIEIZ X D YRR 24T o T . R
BAGIIRZ =T RNV A D Y Yefalkl
BondROEKO—ROBIFET D L
B amhy”iBI5 1 L4 L, AREORE LR E
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TR, M X OVERERRIZ 51T D AR

REV(GH) B 7= MEIET (FSH-B.

LH-B) 72 b ONTHES w7 R VE Y T
2= MEET (GPH-0) DIBEM L Z KA
L. SOIZEBEEEIC LTI EmKIEDREL
B 52 LTz,

2012 - CIE, BARAOMER ERE 3 KL ONRE
IR AT HIPE IR E A% 2 O Re D K FE O /X
K T =T ~_~1L A Odontesthes hatcheri (213,
L 2 = 7 — & &K v E > (Anti-Millerian

hormone; amh)i&{= - O i FL 1Y 70 T HLER
T-(amhy) 3FEET D Z ERHA Lz, S5IC
Z DG PEW) 3 3 AV IR B Ry B LS S B
T 5L, KRBT OREREEIC XY S
(LA PE S b MEtE S h b Z & %
AR L, amhy SAFEORERILEELE T THD
TEEERE LT, —5, PERERE AR D C
SRR ER 2 R T REO X~ A
Odontesthes bonariensis TiL. EiERNFHERL TS
HEMEASEIFIC, A RV ARALELTHD L
F =)LV TH DS 11- BT A
FAT B A-KT)B BRI 252 L2850
I L7z, Fiz. SR a v T — L 2 b HE
BICHKREG LA, BEEARLTYH
11-KT OGHEER B 1 CTh D 11-B /KEEFEML
7k #EREF# (hsd11b2)mMRNA 35 L OV 11-KT &2
ERFTAHZEDHLNE 20T, - T, K
T, ®iRlck b arFy— L& &
» hsd11b2 mRNA £0 FH-23FHE S, fER
& LT U-KT &0 L LRSI & Z &
HEEBEZLNTZ, IHIZ, AL AITBWT
% amhy A€ v ZOHBEEHZRI L, i x M
WTABIG T & RBAIEO B E 2 4 L7
&2 A amhy [THEORBIAME LIRS U 7 L
TWDHZERALMNE R T-, amhy ZEREFT
AR A MRS SL R KIE CFRE L
& Z A, amhy mRNA I E M5 L REER 0
AEFERRIC B W TRZENNCHRB L, 21 OfF
RIZ 100%gE~E b L= 2 &b, REs
T VT R TE R SRR oD T IR OEL SR fEME
IR AN ANZBW TS BB B
BEZREZ L TWDZERHLNE T,
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