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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
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ROLLEFSEN (1932) |(:i@Upo# TR i i 53K
HMOFRC AT, RO RS EEE oK
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BHL 720

AFFLECK (1952) i&f® Salmo trutta Fr S.
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BRI OBEBHC X 5 PIEL R U L 54 o &%
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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
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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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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
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RINGER 7% b CUIEEA A L 7 2D1%, RINGER i
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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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H 30 AR S,
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G5 Th Y
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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
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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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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
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DAEFTL, 10 AN CEm B L CRTEEFEINIC 254L
T 5o HEEDVNE W E UL LITRBEAVINRE I =1k L
FRE LEFET, 2O EBHEEYETLIC L
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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
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N ERB R O ST B % SNSRI BRI O TR BE
W L BT BTNl 0 Th %75, MFERREE
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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
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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 & ]
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18 < PP ESE LT 5o

T OB 2 P LI O IR OB ¢
i (Blastopore) ##3< iIcE 575, 16~16 §TED
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#% (Splanchnopleura) »3F T CHIFEE_ LI MieCus
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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.



