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The resistance of the developing eggs to the shock

and its interpretation in the dog-salmon,
Oncorhynchus keta (WALBAUM). II.

By

Shun S. Oxapa

I &

ROLLEFSEN (1932) |(:i@Upo# TR i i 53K
HMOFRC AT, RO RS EEE oK
BELN AT EEREL, ZHRIEYY 5 ERED
#5fZ (Protoplasm layer of yolk) R+ Bji#&iE(Vitelline
membrane) 75, JMESEMED RBIRIEIC X O THB S
N, PR IDOCEOREEHFEBEIN IO THD ik
BHL 720

AFFLECK (1952) i&f® Salmo trutta Fr S.
garrdnerit |7 AT, IRBISEOBIRRIEIC X 2T @
POEITINEROBEIC X 5 rEr <k 0, BCAX
BRI OBEBHC X 5 PIEL R U L 54 o &%
2T B '

SRUMTH ORECRCd, BRI X DCHES
NI IR % AT B0 & 5 T DO TIRBIEE L
Wn\e TEDTCHNHEIEORE & 5 BRI, FURERRIC
FIHNOSUEIUI N LR BT 5 Loy, BIITHEY
AT BOE L O BN INEEORECE 5
7 R 5 FEEN: (Impermeability) #3805
T 5 BT,

GRAY (1932) {3 Brown trout (Salmo fario) D3
SREINT, DI (Chorion) R UPREIE OREMEEIC
DT HFEL T %25, FIZEfE ¥ &£ 5 00
<, IFEDEIEEN GRS EREEL TR Y,
Z OAMEITTRBE S %2 T B,

EHEIH 1 F AT, iR TR 28

jll]

* biERERF I RREE

PR O CEBRERESHEL, BAERR R
I OBy B B LR ENIC Ui,
T L€ o LRSS 2 T S IREEN: O R IR IR
O FRIEEEME D MR R AN E R e W T 5
Th5H5 LHERL 72

A AT, HRIC 3o CEEIC DI AR
DIBEH T D0 E § DITDTIHRS, P
WET DI AR W OISR T o2 b
B IR, AR IR ORI DT
ET %o

AT TS BAFEC MR L HEY S 2 5N
Tedb A B REHE KRBT, (RERIEPFFEAT & R
BIZEROERFT 5,

II. Rivcer BREICLDIER

BEDH ¢3RRI (Chorion) 3335 A & ARBE 720, &
8T L O TIOR8 U b TEEERE L < Bleed
5T iRV, SRL RINGER W+ WEEHTH L
YRS OBE I o TS

bk s B s 2~3 BRBL IRITRI 50
LTkt

F1R: ETERY 17, KEKZEET %,
(Control)

F2X: Eil | , RINGER WIZBEET
%o

#3K: blem ETHBE*Ex 0B KEKZE
&7 5o

* NaCl 7.00gr. KCI 0.25gr. CaCl; 0.30gr. NaHCO; 0.02
gr. Y ERRBBRKICHERLTLIEET 5 (GraY, 1932),
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gAX: [ +, RINGER 7% B b 4 RicGiCRER L okt Bz 1 Eomd ¢h
CEET %o 5o
g 1 %
w01 R %/ 2 K % 08 K 4 K
B = mow F m W 50cm Mo W
Rk E Ok B OF RINGER & & & |k O ok B O RINGER 3 &

30 5 1% ?{Eggj Lo HI'L il
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LTS R B m ok

22 T 22| MM C VE R

87w 1 g | P WIS | -

NEEIRER Lo

#hg ki { E#

BT, bbb

FBASEES 18

z et | BB 35
A B | ® m mIxemL
EEEEEH 19| s g
R E IR 13 B og SlRLEL

O SlIR:EU
EIRE Loob Y, | BRREELo23Y,

HokHzk & B % RINGER § & 254

H 733 B 98 21 | FEHoE 50

ey 785 5 4 | ExsEIR 0

MR B P 23 | BB IR

IEFGHBI0 2 | Chorion o ¥+H k5
' IREBTE R

| HERLINE

FERIC R SE<, ETEHEY &2 r0kITFiL,
AQEKH T % 5 RINGER HirhCd E EHIN & &
b OISR RREL, NP0k EEe L5
EDVe e SRBICHETEES 5 2 =007, KEKT
VI 7 < SRS RE R BN FTERFEIC 2L, 8
TEHE B CBR L <3t % . RINGER Frh Tzl b
T2  UBBEASEE I BTG, oA BBk 535
BRIy &R, B CRIBICEE ) BRI B LT
BEOFRCHIRRCEE T 500851 %0

TS 20 I kB B R B I BT
PRI 2 LT 5ok, GRAY(1932) oioin, i
HEE RS EOBEY T, RO EE I
BT 5#EE Globulins OLBA T 7o TH S LT
BT 3 5o RINGER 7EH1CE  BHER HODIXFWE
oo fEfEiz ko Globulins oiE» HIHZ 5
7B G, fED T NEOBHIIE IGEKICE T B
SBICISERIT B B eI 26T 5. TH
LT DE-& S e »7 BB < k% o 2 iz I
ByA T, FIESEHL A5 LT BbhE 5.
RINGER 7% b CUIEEA A L 7 2D1%, RINGER i
FOVEHYE DD TCRNE LI 2 ROERIERN? D
BI5C, W U 7BpEEs P& Zona radiata % 75i8
THZLLXBLEELDNS,

BB PHEB ORI B S BBk 20 ¢, IR
O $tigh T FIEEEY £ bz RINGER T
BEL, KVBEMES CHET 5 LU0 A X <
HIZEHISk D o GRAY (3 OHE TIIFEOBE % R

P EEERL B BEIICIRETICT 5ol 10 4
PSR 2L S BB IS o T
EBRIZ VR~ 7208 0 DRSS E O NER EL 72 b

Fig. 1. The successive changes of
the vitelline membrane of an egg

_ which was subjected to shock and
immersed in Ringer’s‘solution at once.
A about 10 minutes,- B about 20

minutes, C about 25 minutes, . D
about 30 minutes after immersed in
‘the medium.

oil Oil-globules, c¢h Chorion, vit
Vitelline membrane.
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- Zona radiata
T qu:}) Z) 5 o

A 14% & 0 BINO 2R n i g L o<, W
R SRR 7 B RS (2 B DR R AT BY 0 R
o cis b Fig. 1; A), YU & O B 228
DT 505 o OB L amiite e jﬁﬁ*h e
WHEAD EHEL LIS, HUINA L BRI
WL OB g, COBECCIHERT S & L EHERk:

fﬁ‘%ii{‘J@L@Ei@ s g L (Fig. 1;
B, O), HB B e 2RO T i B5S
L5 (I‘lg 1; D) & RIS B DI
H 30 AR S,

B b L@mﬁa@ hS E ciEfFed, A, B ®li
C ORI CINHE O DEILT 5 = b b 5o
& EOFONC G2 Th (B S 2 <) ]

W H RO DD B(LE RS 5D
bl IH%:?%’ET T IR DU HE 5 o

BLEIRAT-FNC X 0, Bkl X o <hinc s
EABIPE D CATEHEDN & e B0, & ORI X
DTN B 7o B SR U, 0 B INESE

BT H OISR 2 B 5

G5 Th Y

Ui~ L, Zoda X 0 2T R iu Globu-
lins O EEE R LGB B RBE L 54D 8 EL
Hh b,

. Bouw HEEIC & DEE

Bouin 75T [E5E L iz JB5- oot (Chorion) #¥EE
L TR 5 &, Pﬂ*":%%ﬁ\(d&’?ﬁib’”‘ L B D
TEfem R 2 5 = ki sk s (Fig. 2; Ay zo
BEEIEFIZ EE < B D @“Ci?) LAY S EET B
C e, FOBRNT I CHB IR PN
Bo DITEEE0RRBINT, B TS B OIIERSE
OV H O T E TR O, FOMDES T

v Iﬁmaﬁﬁf{ FEL T 5o

ST Y 52 C—TESREE L -, BoUulN %
A LR D BRI Rk L CRS &, ETEL
SBTEE CIEE L b @ G o —E Sz kel
L, OB RIEOBH L TN SRED S 0234,
Bitbe & OIS IFINBIC #HE LTI OFIRHT
PR3 IS 5 7%, %@f&@%ﬁ%’iﬂﬂzﬁﬁﬁ%?ﬁ'mﬂ* Bz
DEBCHEHSE S (Fig. 2; B, C)

Fig. 2. The various states of the vitelline membranes of eggs which were
fixed by Bouin’s fluid and removed the chorions.
A An egg which was not subjected to shock, B, C and D One or two

minutes,

E and F Several minutes (view from vegetative pole), G and

H Ten minutes or more after shock (G from animal pole, H from vegetative

pole).

VT 2 T~ ] U b D CURIRZE OB —
J%’m' i b (Fig. 2, D), BoBOL O CREEL
PPN OZUFL BRI RE L D05 5o SR
BoMRb /5 &, M LasPRipERr@lc

DY O SRS S B0 & 2230k %0 & O CIH
W DS ORI - FITE D L 5 (Fig. 23 B,
F)o

10 5L B EGCEEL 2D T, RS oI
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DR LU SRR A A TR GE L s
b (Fig. 2: G), RSP 3B DI B L
W3 (Fig. 2; H), fzfms 51 2843 2 Rl
Th 5,

GRAY (1932) i3 Salmo fario OFBREPPT, st
T L DRIESR M2 5 &, O 5 b EBERK
BICHABH L RBCEMEOELS THIEL, KT
AR o< Bk S ER L RS £ kT 5
CEFRHEL o ML TZ DEBRIZEI LIS ED
AL LT 5T, FOXMTHBY 2T R2D
BT E S L Globulins xR L <EE
Lizdb2ThHsH LHEEL o

BRI AT D A TERE I O —ERic slis Thge
By 52788, HHICKFIC AT O EREAE <
BYLr, @By SLCnd 20~30 BEICF O
2% N E R AROBIE BRI, bkl %
N &7z O REIAL T LRIC o Bk
BB 50 MBS AREIL <Himom
BREOMETIEILL, RICKEZEEOAFI~EEIL
DAEFTL, 10 AN CEm B L CRTEEFEINIC 254L
T 5o HEEDVNE W E UL LITRBEAVINRE I =1k L
FRE LEFET, 2O EBHEEYETLIC L
5%

S OBET HHERIMATE DD 5 bz,
BEBOABER S L mg SRR OIT%, By
Mz 7z~ BOUIN #CERL =BIIEE B L <%
L, LSO EAGRSHAYEL Tl Y, “his
SRR b B U7 HBRO LB FE ST 5 2 L3S,
F O IR T AINEOAI CE 5 D+ DIGH
<, SHEBEOEDFEnC Globulins of#sin
LA 232 blibe fhY GRAY (1932) i3z OBE)
TLEEY, WEEIK EECET A E AR TE
LT ~FHORMHMEDHFH DIN FE X 72235 B
SHEELH T I Tk BRI T At < HRH 3 B O o JEg:
ThHD I HIICEL oo EHOBEFERIIZ O
HPBIELWC EEFRLT05De

WEHONT I UL LN RHBOFET 53 ©
D3 5D, MBERIITE BB B L RS
EEIBERIEH Lo/ TE DT, SO
AR EB oM 5 ek, F ORI
B2 BR A BB BEL ONCBE TR hTn
BHe

BoUIN ¥ GlE5E LicH B ComEshs, EEITERL
TSR FTOFFRL NS08 RS DEROSR

Hipid %535 RINGER WERHIZ Tk S8 oME LIRS
LC, @k X oI s 2 REFR LT
WEEEZTINTSEHS S

V. SVEuCEMOmE

N ERB R O ST B % SNSRI BRI O TR BE
W L BT BTNl 0 Th %75, MFERREE
IZ¢x BOUIN HZoff@oEEnaEET5E, W
AL < OFYERA IR & RBEIC T 5 O TR
EHET ROl MIBHT 2% 7w ABKAHICK
iEer 102 nz, CoOHRRIBT*ESETHE 1~2
S CHBRDOMEI IR L TR 205, ZEAEKH
B LB OISl NIBETE & AL, SR L
T Alffle~y FMCRKKEEL, BB SR
ZIE WAL TR HHm b e BEgE
b3 & NSO IEINFE Eer v Eh 5, L
BERYIIR 2 IS O & S P B : TR 0
L, 7y BEatkisn 1, AREFKER 1,
7Rk 2 olRAERE R R 3 HHEE, KT 0%
Toa -~ MZBURET#EY ML CAREEERL, B
BIZBBRICREDT R T 7 ¢ v HIEEF 17, 102 O
#{EE. L DELAFIELD’S haematoxylin GHfE1 7z,

(1) 5 &’

FE AR LBV ORE X FORE O RN+ I
(Vitelline membrane) ‘G X h, KOEINI TR
D i3 R (Blastodise) w0z (Fig. 3;
A (2T 6 BRI OFRSEIN.

BEHRENS (1898) Zorlj4 (1951) iz :rhuld, =25
% 3HEC o TE Iz ¢ Scheidewand ” » #3%
[EEELSHILLG D, BRRETIRC Rk L Chrsgizp
EEAWET AEEE N ORECHEMESN S L,

EEOHETH\ TS, BOUN I B L%k
£ 3 ERH ORAEIIN CEEC F DEAEHTED B 555,
SR O IR O S EERIINC 3 C b PR O B Tk
70 S UIEEHE L HESE O T b, 5201 (Morula) o
& L EIINC 30~ T b PR R OB 7 SN &
BOMBE RO TN B, LBIFREE2 AT, &
HHRIC B O b-D7zfulE (Blastula) 5@ L E iy Lk
TS TR INEIR - EEEOEK e b, RORE
%4 5 g (Periderm) o RigT, MosicPissli—i
BT he Tk R, #0O XS0INEET BT
(Periblast) 2L, EITML CroOhic B
(Periblast nuclei) 234735, FOBIREEIZIZ
T 1 b 2RO 2 BHEL < BT AR (Sub-
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Fig. 3. The sections of the membranes covering the yolk. (1).
A 6hours after fertilization, Aa total view, Ab magnified view at the marginal region of blastodise.
B 5 days after fertilization, Ba total viéew, Bb magnified view at the marginal region of blastoderm.
C 10 days after fertilization, Ca view near the embryo, Cb view at the marginal region of blastoderm.
bl blastodisc or blastoderm, ch chorda, ect ectoderm, end endoderm, ep periderm, med medullary
plate, n nucleus, per periblast, som somite, sub. per subgerminal periblast, vit vitelline membrane.
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somat

Fig.4. The sections of the membranes covering the yolk. (2).

D 15 days after fertilization, Da view near the embryo, Db marginal region of vascular area, Dc
outside of vascular area. E parallel sections to the D, transversing the blastopore, Ea view of
the part of blastopore, Eb outside of blastopore. F just before the appearing stage of eye-spots.
ao aorta, Dbl.c blood cells, bl.p blastopore, ch chorda, ect ectoderm, int intestine, med medullary
rohr, mes mesoderm, n nucleus, seg segmental duct, somat somatopleula, spl splanchnopleula,
vit vitelline membrane, y yolk granule.
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germinal periblast) 2T, TR REOIIE
BUsfROEsc b L Z L IEBEL W% (Fig. 3; B
TR 5 B ORI, oM elingg
e Fig. 3; 9)

SR T~8 AL T FEISMIBEL 25 #h ¥ 2 < IR
(Embryonic shield) % 2 U MIKEED LA 5
(&1l Fig. 35 11~12), Bl & OB CIEIE
DRsERRZ T T R T %,

(2) E®EE

IR B SR E eI D, FEARIE B PRERE TR
T 5 LTI PRIED R EIC BN BT o h B R S
T, Fig. 8; C i3 10 H otgigir (Neurula)
OB Th S (UMETE 1H Fig. 3; 13) »E CaX

VIR < IR DT < TR B @O MRS
Hio, BHICER, BiR KEOM i iR (Lateral
plates) HIRRREL, FMNGT —BONRIEI W 5
T Bo T DIMNRZERD S PR EIT IR R B 5 & ]
b7 < EEEDPEERR LMY, FofEkkikR Cb M
T RRFREELCHBOM L 072 0, FOFRRT
18 < PP ESE LT 5o

T OB 2 P LI O IR OB ¢
i (Blastopore) ##3< iIcE 575, 16~16 §TED
DR & M SR SR R BT %, Fig. 4; Dix
SRR 15 B ORI N OIS ¥ & % BT ©
(UlEixsg 13 Fig. 85 15), [§ Da Rizsmdiud A
PRBER BT LR TR L, # ORI iR O Pl
#% (Splanchnopleura) »3F T CHIFEE_ LI MieCus
%o BANBIZARIERIE CZ-ONE IS0 5 < il
KR REER (Somatopleura) A3ty T~ %,

2 1 TR THRAN i<, & OBHIEIC (RRREEEE
OBEH»LIREE, BHCiEs (Vascular
area) MFBL OO HHY, LA~ P RRBEART L
e & Ui %o S hED RIS Db Ricxd
<, PRS2 MN T CHRER, MBS
Lo Fge R L T %e Lo LMk
AerZ M & MERD LB ST into MFBUERZR DM
MRS cizm De Moodn < SHEEHE_E % SMRBENME TR R
P 5 T B TH Do .

COEN K ETREN T s Fig. 4, Eo
< ¢, FEROME TR Ea Moin prsis EH
L-%%5 BEH =008 G Eb Rofn < 4
MUz mAFER TS B 2D RIRBENE BB & ST IREE
BRI CHES L 5,

R'% Z OWEAIC $5\ ~CLRBRE R M % P o

b

ib%ﬁk?PR$ﬁ$fb§

Shict, FEOPrBREEIC+0 Ly RBERE b
1, AN CrRE i ORI RIRIENE 2 #)
DIEL T 5o FOBEFEOETICHE, FHIEE
B TR e B W L, R BE R
B (TS & LT H T d 7o ve

& DGR I % i o3 A O KD Bl B
725, SRR IR W 5 - LR T
BT BB ERD Ve L LBAR BRIl T
(3 NSRRI 2 GHi7s < CBEBLL, FDEFIT
BEAROSEREEL L R SR, bR L <2
hﬁ*fjﬂ%?%o

(3) mEEkE

BRI ~iadn < B R BRI o<, RIS E
o B RIS~ 0 TR 2% 0 To A ST R EE
IR & SRS & DR Y, RS 80 HET
BOHEPIADEIC (IR ORI TR IROHE S
573 %, Fig. 43 F 2RRER O T 525, #
Fa [Ri< 5310 < BRERASEIC 36\ Cik 20, BIRTA
DNEI TS E Fb Xodn < i ypais, ri
R, fREE, SNEZED 4 B CRECHE I N5, L
Db TR IR RIS U -2 ORI MAF &1 O i
BREHL C, BB U<olEEY A Tuv 5,
IR FEIRE LI IS 4 O KIS Lo CiiE S
N BiER, BUIERCHT 2EMMEEMAT S L
25N 59, ERC OBBLEHYREOEEICHL
Ch IR OWENTES T, BARDOEEITIIL T
CRINEHBB DB b IR IRE B DEEFELHE 5 o
Riefizdy &z Chb 1 BRI IR S < REHic
T2oind OB, SRR Lo HeiEl TR
S BIFPISCEIEL T\~ %o Bl & 0T dH7EI
HREFONME * BELC %55 3~4 BRETS &
DR & BB R B b R FEINC 2ME 3 %o HikE
72 & ©% BOUIN W CREEUINELZ AL CRS EH
B RERBEFRD bV SIUIIEORIEIC
Lo THIBES KRBT EEL, KEECHT 5 REE
MR TR LR L EL bR, RERC BT 3580
B CBE X EIZL T 5.

V. HREUEE

FHEFF LR C, IIOE THEIC T 58
Foier I O ASEI R CREROWEICE L BT 5
I EERBNTL, CRIEEEINC I 2 PR BRI o1
S I B N T Y BB LT T
HY % MR L 7oo & OHERISERRY YN 5 51



DEEEL D HL, FOMGOK, WEIIXNT 3RS
BYOREY KL, TR eI iR ORISR
L Globulins 7% ial BB LT s

LW BRI L T 5,

AT RN TIEZ O ORI E 7D B PIERE
OEMH, FRMEER L L CTHEBCET S0, b
DN IS SR AR S U
T b OOV TRRBEOREE Y 1, #hC
DR R B DR ARSI DU TR L oo

(1) EF 50 pREes £ 2o lT%
RINGER I BT % &, 7 < USRI E

F% RINGER IRIC B L < A Wik ZALInR b u o
b, RINGER JgiZ kDO CHHEAEIIC SR D T
Z L i2BEnC, BEFoEEIZ X o« Globulins oy,
W& 0H X e BiEEAs, BpiE o> Zona radiata % Fefif
FBHE LI X OTHEATEBICT 0, BITHIE A
KEBL TR0 EROBEI L0 LEIh
%o ENLMEEIIIHEOC B E Y 2L D, 72
DOIESRET 530 EF L bR 5,

(2) =g RINGER ¥ih CI3BPlE 23 P 27 B
&, YIAERIZ B\ USRI REEIIE L, B
BECREI AR IR Uil 25 0@l y 85T
5 LMD, DINEROBIER 53 ARz 5 DICIE
10 ZRAFTET 225, CHUNRHE L 2IE 5 IR
Zona radiata » [K#iFHIC FREET A0 By EY 2
F=BThD 50 & ORI IZERT DI IEE L b IRE
BHhOTE 0, YL ORIC BIARSE S HFETS
25 COWGIRRH LR TR h 53 DL
Exbhbe LinL & OB CRANMAA SRR TIIZE
B L T 50 RRT 5 & L HER V-,

(3) ETH A T@ssy &z c—EiEa
% BouIN JITiAL, BEEBIMETREL RS L
1 SRR OYIT T ERR Y S0 o O INEES T
LB INESBEL O De & O ITIPEE
KEBEL QA CIERZOBAEE L <V Bt
B CrRIEORMEL < IEEOZ O TR E K]
Lood b, Rl LU BRI 5L <ERRIcEE
WRUCSH y BT 52 L Hisks, 10 5L Heild
DYIF ARG OWEI IR L, I hERE S
A CERRIC UL T Be

(4) Hiz=ERy 52 T EDIkbcART
BTy, 20~30 B C @RY RO Bir bH
BRI A O TREIIEAL TH < 02385 S

M - #EI o FERICN 3 2 IR HR U ot (2%9) 125

NDo THRRBCEMROMIETHEIEL, K CEH
AL EEAL A AL, el A BT 5,
GRAY (1932) {245% c N Z INEIE SR E BT T84 1
TH P EEL D, EBEY BRiEERE T 5%
DEIETE B LHEE U ce EH B TR BT
MZ7zy> BoUuIN WeEE LT BEL CHEL =
E, GRAY OHEORD ZORRITHHLEIE
DHEBCEDT, ZORWGIHBE R TROEHES
O EpSEH T, Globulin oW % BL < HEx ik
LTnWBZ EEHEL*. '

(5) BoUIN EETEIC L 2EEE 5 KB 48l 7=
Hex 70 EERL QN 50 E 5 IS PEH O
23% %%, RINGER WREHHIC X 2B L BAL T M
B2 I 2J0F O BE AR IR O S ia ke
OFREFUZ L 2D T < ¢, BTSN %
U, 2o hbiiEsimt L CERERCET AT LK
IBrEL OGN, HLUIERCEAE LT HIEOM
& CHEREOBERIZ, FOEMNO B AEEED
Fdkakl, ThyEEREOBR LR 23D
LR Ve

(6) IpEEREMHCKCREPEOMEL
IIHAE/S G T S T Do B T~8 HIEEIE
DIERD M E B &I PISFIEE DS EA i, S
SEMEOIBE IR Y Ui LR 5 < EREL, ZRE
156~16 BRROETF € FHARSETE T L 2iERe
BT 5o KOS S rhREEM: O IS DR
ARIRER OB T o b IR G T 2 08 CRAET IRDT
VBB, DEGIR D PIRERE CREER D 240X 0
72 b, PRIRIEE & DHERE & % (R L, MIEOMST
SETIMEE ORI Y 5o & OREIICE 1 kOB
MR BN 5D CE B9 CH IS, B
*ﬁﬂ%@: IOTCTEBRWE SN 57D LE2 bR %,

(1) FEOETIC ORISR R I S L5
RENC IR R ORI T BROBB AT T T %0 2D
FREIC L AREER R R OB DS DRE R R E, A
FEARIZIN I mE L, ol mEE Bk L AP
MERE L T %, & OBGHALIZDNE (X i, A
WA, HEEN, MEREO 4B CHEEIhDC LIk
225 M REL T4 HE Ul WIERIC R TR,
BRI BERIT K U CIRPpEn:, R gL <
22 o LIS YR LT 2 B R BT LT %0 B
ERBIHIC I O DI TR RE R L R 5
2, COBREOERIIEYEEBETLOINC E
(REHDCH Do
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(8) ZFEBEIZH 2 ROBHMIFRIHN 505
SR T ORI O < Py 4 ORI XD
CTHEINAbEEL DI D, ZORICIZENIC
IR 2 52 T ITFONBETERL eSS

Z] ;‘}'

RSP REE & O CSET %o L CTEFD

2~3 ABIZHSCIHOBE 3 B b THIERD
BRI X O CONEEEY B H L, AEYNTk, EHE

T ARBREMEI RIS TH S 5o WHMT
% BoUIN Y5 cRIEBINEY Bh T <R CLIEHE
BB RIREERS DY, DI aR i R
L7
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Résume

The writer mentioned in previous paper

(1954) that the resistance of the developing
eggs of the dog-salmon to mechanical shock
increases distinetly at the closing stage of the
blastopore and again al the appearing stage
of the eye-spots, this being probably due to

the covering of the ectodermal blastoderm in
the former and the mesodermal vascular area
in the latter on the vitelline membrane at
these stages.

This interpretation stands on the assump-
tion that the vitelline membrane may be rup-
tured by mechanical shock and it induces the
death of the eggs.

In the present work, the writer desires to
ascertain the rupture of the vitelline membrane
as a visible phenomena if so.And the histological
observation on the membrane that is the vi-
telline membrane, blastoderm and vascular
area was made.

(1) When immersed in Ringer’s solution,
the eggs exposed to mechanical shock turns
distinctly transparent in a short time and the
medium becomes cloudy by and by. This
transparency of the chorion is not due to Rin-
ger’s solution, as such change does not occur
on the eggs which have not been treated with
the shock. It seems to be probable that the
volk in which the precipitation of globulins is
prevented by the presence of salts in the
medium, flows out first within the membrane
and fills up the zona radiata of the chorion.
Then the yolk comes out of the membrane
and the medium becomes cloudy by and by.

(2) When the eggs have become trans-
parent in Ringer’s solution, the vitelline
membrane is observed shrincking in the
chorion as GRAY (1932) has mentioned.

The process of the shrinkage of the memb-
rane in the medium are shown in Fig. 1.
A is the stage at about 10 minutes after the
immersion in the medium at which the chorion
has just become transparent, and D at about
30 minutes at which the membrane has per-
fectly shrinked as a mass near the animal
pole.

In this observation, however, the feature
of the rupture of the vitelline membrane has
not been ascertained.

(3) By fixing the normal eggs with
Boumv’s fluid and removing the chorion, the
vitelline membrane is seen perfectly covering
the yolk as shown in Fig. 2. A.

But the eggs fixed at about one minute
after the shock have a round wound on the
vitelline membrane as Fig. 2. B, C and D.
After several minutes, the wound shrinks to
a ring and the yolk flows out from there as
seen Fig. 2. E and F. At last the membrane

. shrinks as an irregular mass at animal pole,
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enclosing oil-globules and the great part of
yolk flows out after about 10 minutes as Fig.
2. G and H.

(4) When immersed the shocked eggs
into tap water at once, a small opaque ring
appears at the point of shock after 20 or 30
seconds and the ring enlarges in size gradually
until it covers the whole of the egg surface
with the exception of the animal pole. Then
the innerside of the opaque ring thickens by
and by, and the whole area enclosed by the
ring becomes opaque at last.

This phenomenon was demonstrated by
‘GRAY (1932) at first as a stage of irreversible
permeability passing over the surface of the
vitelline membrane from the point of the
shock, but after further consideration he
comes to the conclution that this is the mar-
gin of the flowing out yolk within the vitelline
membrane.

By removing the chorion after fixing with
Bouiw’s fluid without acetic acid, it can be
observed that the margin of the yolk which
had flowed out has become opaque. As GRAY
bas mentioned, this region which is thinner
than the rest, exhibits precipitation of globu-
lins and turns opaque.

(5) In the early stages of development,

the yolk is covered by only a thin layer of
protoplasm or a vitelline membrane with a
blastodisc or blastoderm on the animal pole
(Fig. 3. A and B).

After the beginning of gastrulation on 7-8
days of development, the ectodermal memb-
rane of blastoderm expands on the vitelline
membarne until it envelops the whole surface

of the egg at the closing stage of blastopore.

Just then the mesodermal membranes of vas-
cular area which are consisted of somatopleula
and splanchnopleula are going to develope
from the embryo between vitelline memb-
rane and blastoderm membrane (Fig. 3. C,
Fig. 4. D.). At this stage, the resistance
against mechanical shock appears in eggs.

The mesodermal membranes expands to
envelope the egg sphere until it covers per-
fectly at the appearing stage of- eye-spots.
Then at this stage again the resistance to the
shock appears.

After this period, the yolk is covered by
four membranes; vitelline membrane, splan-
chnopleula, somatopleula and blastoderm, the
excessive shock leading the embryo directly to
death without bursting the yolk as occurred
in the previous stage.



