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EERSDE Y PR BRI RBICE 2 —BioM—#8HLE b
BUSBETH 5o # < BAEBRHEERORIRIC IO TE/H B L BR
MEL TREBEROERSH CHEL LWERLKDDO L %,

C DA IRBE BB B kLTSS SEOTRORA A
2 BECEAS OEBBNTHELFRHICY bRER LW, K EHRE
R THYRADBITCHH L ELD DS TRBRER L ERCHET2O8 &
b, EMyMEE T 2RI T 2R E L L TOABROBEMES
s, AWEBLLEHEBLR D CEHEMICE~LFERFOBC ~2 8
B LEWE AT S\, 0 TfEOBREERCRIETPE LD, Hik
DFELESGBRAEBBENS SHBREELLOOEAINBETH 2L, il
I PTILBET EBE L oRBHFREE L LTRY b4, BEEIHOR
BEBELC LB TH 2 BESORTFNIC X 5 & ABEHE £« OB DX
B (¥4 2) THLLESHEBCELE L, lx ORE»BEL O
BoO#ERED CLRRABHBE AV BEFOS CHEROBR Y THT 5
T LIEHKE Vv, BY CARSEET-ORSBICGETOL o @inflic LT
—%, FARIEEIR SN Db BRBARIC RT 2845 &5 & oBBITE
& ERFOL2BICHE T 5L L 2RO A BEWISIIAC 2 EE TH bo
B EBRRCHY oNRBEEZR 27H0 D 5, BESLDRIBAHERLC
EYRPEBRAROETPIR L VAR T I T LERE AW,

g 2 BRES & BB ORI - 4, FEORIE X HICR~ SN TIESIC L

1) Entwicklungsmechanik 2) Entwicklungsphysiologie
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(2) #

T3\ T NEMADIBM e B~ G L, THRREEELEAL
R HRET DT LICI2BRTD 2, LBROTERMFAUEIL TR E
BcdoTRBRE AT E ZRARALBE L—BTH 5, HHBRBERCHE
OTAEMBRSEAIND L F 5 X ) bHRSEHROETTIIC X > TRiE
ARBFTRND EEFOBRRCEV, Moz t¥BR2ICRT KA
BARCEOTRET 2LELSH 5, TNREZFOLTE R, AFCR
TREHFOHEKT 2ABOICEHTHREL TRk, ZOSEOPRIKRER
FATHHBIAEC L { FIOFROI TR EDT E ¥ ERCRARLTER
wihrb@ahk v, JiLUALOBRSEUOTHE L AT B LTAROR
$4MET 5,



B1E Aok

ZRHREFERSPRFELRRO—DOTH LT LRTHEL R, Bk
BWNCIZEAE - S AEHEELT b BFES 6 BBEOE—STH 5, XATPICHT
BZHEORTEPHicT 2 L RBN EEERTH 20554 6F, KEEM L
b EHTEETD Do BHOBBRIIFIEEE { 5 5 RMNE BWERR 2 1L
T2 AT RRER S  RIBERERATMCETOIHT N, HIP
D EIAIBIIEFRO TR Vo HF LZFIRAR b AAER & Lcidko Ts
OCEOXRHLIFYT 5T L MHKD 2555, REICRTRATIOZRED
AR FUC R T D B2,

SRAS A7z % RRCBRRIC SZREPTREIC 2 5 2R B0 B X D TRE %o
FTBICIATIEE 1 RASE ORI S 1Y Kl L TS 2 RBGE0R
PICRTREFATREL & %o

4) BRRIBEBFOES RARAPOZNOLBNFH OB L 1D
7B D — DI £ IO RAAARSZHEIPLIK O TR BSURICZIFR T L K%
BTdO%k. HOTHELETEIMMICRT 2 RN BB B
L, BB~ ORIEEH L CRICEHR L TSR 0B L e MR T D
T LIXHEETH D%,

BI~ERB O 8K 5, Stiroztedion vitrezi;n DOHFFHINZBIKIT AL TH
b 2 MBI T 2 LSRR 40%, 458 TR 17%, 6 SETIR 10%,
8 KBTI 5%, 10 BT 0 &% (RucHarp 1893), 3 KBDKIG
FRICET 2 Pundulus heteroclitus ( 2 ¥ »E) TRFZRI TP
DR 0FEIX 15 4hE 20 4T % (Kacan 1935), AFPE

1) 1% polar body 2) Wall-eyed pike



(4) BIE AWOZRFER

D *F B (Oryzias latipes) ORIZFEEBO/KEKPICR G 232 RvGERHEIL
X OER TR 30 BHIE 72%, 1 58 56%, 25%1% 29%,1
Sk 6% T, 6 52 0 LB,

RERBOETOEZ S DBIKP TR B & ITE, I~ (T Eruis * Jonss
(1939) iz (Sadmo salar) OEHO—HEr —EEOYKE 5 HE 40%
O#EIKIC AN TR TOFG L8 LchR c WEFORREEK P o Hisgksd
XD VFHBARNC L LR TIED. TOW 20% OEKPTRLETOED
Rk e SBEOFHTN I D b X THMPRLEHLTE2,

ZOBREER Db AP0 A LZRWIC ZPBFER 2K IM~EWTRET 2
S BRI 2T %o T DR CH L THIKIC AR B o T
KoM RABEBTHES TS 5 BICATARIIEHETSD v, Bl
HOTZHUSRKBICRET 5T L8382 LV, REBNEFTOEHIE
B 2 R & OBIRBEEO TR T 2 L BE~TERL 2 5 5 O IKBREZH
SREBEROEF L\ Rivcer REICRD L RN LRI T2
FBR Lk, 242 ORORBME M/75NaCl HRICHE T 5555 (il
1941) APE@R#E LT M/7.5NaCl 100+M/7.5KCl 2.0+ M/11CaCls
21 v7c. pH @@ o NaHCOs x&mL T 73 &3, zOBKpIC
AR T At TEFETRERF M L #l5E L 7558 1 stk T btz
100%, 3 BRiIE HM%, 6 BB TD 77% TH Ok, BIH 2 5 ADRE
REFIBLAEK P CRYESUAICZIFEN L X5 CEH LTEFRDO Rincer
REP TR B REEN e REF 5,

(o) AISHE ATZHE Jacom (1763) ¥ Lo TEER L T2, #E
REBTHOkDBHER L { kb DOk ZOHRBEID Vraskr (1847) 458
R ART 2 RA CHFIOME 4 £ 2 L T ABFEOEE L Sl~fc T

1) Dry methed



1% HOEOZHER (5)

LRABBOML TH B BHWHB:L BHADLILD, KERTRWERIC
FVRER Ul WL TS C b B B DBITK T II~5 HETH 2o

F (1939) 12 2 ¥ OFRTHI v _kikoln = S35 AFWEKRIC A
THE T2 EREEL ICHBEOBEVEETHHC L BB L, TOFH
P SR L WHIT A BT LU . TR L Th b 15
DIAOBMLY MERER T 5T LIEHEETS 24%, SFETRREHHL &
BEK P CERMSI T OB L ES BT 5 © S0 HIAR D 5 b BT O F
ool L CBEIRD, AZTWMAORLAaxERL CTHIcTHI¢TE
BYSHMLy BRT 5T & b KD,

) BREECLIDIANEZEORLE —RCEBHCIIRIAHNE
TP LR RO TH H L E~LNTED, Thid3E LTI
BREDICR THE SN LT 5 TR OIE, BaOB LI LoE
BLBEBEOMLOERLE~DN S, ZOEBELEIPEITRO LIFNC
TFORBRENOHE D, TRCHET 5 L B~T B RN TEA
7%, BB R AT i 5BETH BB L v, STFHEEMIC A TR kiT
Moser (1939) #3 v = OZRERATRIEKIC X O THEY TR L MR
BLAHRD T 2 ¥ MU TE Do EIDRFIC D 2 BB TOUR TR & IR
LTRBHTED, HRCZRHEOIRIEL,

£IPTR LD AL L2 BBCHRTOZHO M X LB T 2 7o
Fundulus OSCRAZHBORE CHSO/MEND 51 BRBETKT 5
LESBES®D (Kacan 1935), fF LiUREIICHA T2 € crfisah
T/EE Vv, Tcrou » CueEn (1936) »&fAOZH BT 2PziE 1 £ L THZE
L7eHFHC B TimBa Siic iz 2 e ERE W BIR Y R LTR S, @b, E

1) 'Dry’ sperm ¢ E.2. 2) Isotonic method 3) Wave of negotivity,
v = OTI OFOEE LHTRERMEOTTLAN LV EBALNT D FY
HiFi, 4) Platelets



(6) 21T RWOZRYR

2 LI BRAKZRHIB L MBI T 5 L BBORBCERO B 5 2., FH;
D%ﬁ?ﬁ%ﬁmbkofﬁmmmzﬁmﬁkDfﬁﬁmiﬁﬁmﬁ%om
BHLrHHT 2. ZOBRETYED HIEE Y KIBICHEPE~ETT 2, #2
TERIC X o TEROBRO N BIBEOh~BH SND T & IT &z,
Terou » Cuen 1T X NIZRFEIRO ARG RZRHIRERICR T 2 HBRHO

B TH O T T LA YT O CTESIBEA~H I N D L E~TES,

W1 2 X » OWOZHIC X 2XFEMLE RS, HFKEZLT #=F
EhEeRd (UAK1939),

FH (1939) 1& # 5 »(Oryzias latipes) DIPO LWL CZHEC X 2Bk
ORBBAL T BB KT HIERETEIC X Ok 2 5 75O RBKRZIHINL
CER O SBIIC B 2 1L T BRI (BB B o SRBADRIRI (2 TR
BT, TOHICSWONIEREEAE LTES 2, % OIHCEIE Bl —iE
B L TR o T REAIRIC R T R KB B DO N E R\ C
R ARBICHEIRICAATE L TR D BRI C IR~ BBk LT 2.8

1) Micropyle 2) Chorion 3) Cortex 4) Cortical alveoli




FHIE RWEoSZREEE (7)

Dk 2 REESH 10-40p HTH Do LUMNEROHITED THE WEH
R TR B AN 2 WERELH L, - OBTRHE AR B
H o

BHT 5 L EEBRORSSEWEICH D, KBICETLT, MR
% O 1 EES 2 Do B BET NIE, ARG RIS KTICRMHEIC 7

TREBT ZOTHOT, BRSESPE~BET 20 TREV, KEBERL
B LT B T O O BT S o 0 TINBHIE & AREh AL 1 b 6
TR . REREOIEEROMER I L o REY, 23°C TR
13 54 28°C TR 25 THRT T 50 REBCHERE “BHEMEs B, 0

C.h. Q.D. O.D.

1
\

C.D c.a-

H2l@ 25 rMOKEO-HREAL, THICL ZXFEROBEEE ST,
KWE(O.D) (2/hiler fvholE (C.A) (RREE (111741939)

BRI G LT E T DR SRR ~EE L, BV L R T
BLCIASTB R S 150 SRORNCHE 2 R0 FTHNIBM LI KRB RO
AT T- 7 BRI D BORICHERT L TR TR 28T d 5
KEEROBROBHEZRH R 2R DOTRPIBILTCH 20 E 6 F
BRGSO L LTHROIEI;ES L B~bLD, BITR~DIn L&
5, BENRERMSIC X >THZHEIE A TRBAMNICIRET 2584 bRE

1) Bipolar differentiation



(8) HWIE RMOZHERE

CREBROBHINE S THRICIIESILET 5, SUBPRZTHENICH TIL 5B
RO« CRBEBRB =4 2RICHEBLTIE2%, ZoHEd L (BRT
% LIBRY T x4 LAHBL TR Do X2 5 W ORZFEM BB, 71
7Y, HEPRERE, FEKECREETS EERBSEN LEvic bHs F5
BESSILR L 7 0ERiIC B 2 2 WERRZ IBESIEM L7z 72 3 TaHoTEiE
FAE LUl \vo 2 7 2 O CREFFBIVOTES Lz IR D PR Lz v,

(2) BRI AL F> »2F2OFKETE Ca 45504
ETH5, %55 Rincer KB TREETZFEENLRET 29, BEERT
9% Ca ¥B3 L7z Riveer RIEICI0SIANT, BEH LTI B LA VW,
D% Rincer KEKPICET L2885, cOBRBFCHET- v~k
CELZFBEHRBLZBAEEV, BID Ca ¥ 8% A\v Rineer EFEHRTIRE
FLI 42 TRBEIVNZHIEOE V. Ca 8 Rincer KEHTIE
FREBICGEHLTES, Ca 4+ iKW (BT oFBEOBRE
WIBMEIC X D TRT L SR E DBESHARE B2 b EBE~BN D,

RERBER Y ~ ¥ MNADXEH4EER ~ — ¥ (M/15)Dim%x Ca 4 5 ¥
By aimic 10 SEIANLTEREER LT L ZHSEL v, A—oft
Rincer KRIKICGET &£ OBBSHET 2. HBRRBTR * 7 5 ORI B
KEZRBEKDHPTES D, EPEBRCZTHILTRINEHLBEEBRFLO
Mice22% Ca 4+ TERSTH2EE~DBND,

FEOMER L7e Rincer KEHF O Ca OEEEE 0.0018 M/L Tobd, &
BORBERIE 2 ¥ » OFRiC Bl Cad RERELMbADICRKOERY
% Lizo B0 Ca SR8 Rineer K (M/7.5NaCl 100+ M/7.5KC1 2.0) %4
# CaCl, B (M/11) 2 FARL, ch>Bx OHBCRAT 2, ZNEOE
WPICAZER Y % L TR BEREA~2) 10 S ic#T 2. S
O Ca ¥BFET s28cdfEiy Ca-#B Rivcer RETHE LTHEH L.

2 OERBRCa ¥ B2 E VP TRZRHIE D AW, Rincer KEHIC




BIE foZREEE (5)

BEND XD VELCHERLIBED Ca TIRIFIEES Td %, #i~X
Rivcem KO 160 Ca ORESHH 0.0001M ICRT &M 10 5
BOZFHER 674 Td b,

XXFHE Ca 4 F 5 Mg 4F > X O TRABRELEL LB HIC
KOBER ¥ 70k, Ca-#Br Rycer KKK & 2558 MeCl: HEM/IDYFR
L, chifliz OBAGCRET 5o ¢ OWPIC REKTHBLZLT 10 5
BICBERS U7, Wizl ) Ca-i2 Rivcer K TR L2 64372,
ZoRgRic huE Mg @ Ca oftAI LRz 254 LZRKET Ca ool
Y AEDITEV, #FTHiE Ca 4 3 0Fd Mg 4 4 X b &M
BsdBT LY RLTRE %,

CGh) BHICIIPAITIEOREB APORFRZTHENIEROIP
BirEiEa BT, PRE L OISRV, RT3 25 08A
DRBEASHTER LCEBB Y& U %, FMTRIMZEA L cRRcIET 20T
&5, THRIITRESPROBEOBMLOBIABz L, 2520
REHILEHERO BRI N L VOB L H L, RKTS 52, THEK
SBICHILLCH 5 -

ESpEOo &R L TRIBRB O TR IO THERLBL LT
RN DRREBPRESTR L TEREINIDDBE 2 {E DM, Kacan
(1935) Ikt X fuE Fundulus heteroclitus TI332kEH1 b 2H5 b SPBE O TR
BALHE L, ROTRFIC X2 TIROEFSEL T 2 B EIBEAsHIZS &
o HBICHR~NDERICRBIED 27 ¥ 2 OIPCIREZFFIC X D TIROZ D
13% bW T 5, PFLcORET LEMEO LR ZIE HOEHEOIHTI
BoTB Vo TE2 BN 2, # ¥ 2 ORTREICESS L ZHEOE
O 7 % BT 295, FFLBEL2DREHL 13%8MT 5, #
DT—RICIHIC X O TIHHFOEBROBD 5 & 256 T SEIBPEEKDOI:
B IZIBEOILRIC L 25 L,




