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The normal stages of embryonic development
of the Medaka, Oryzias latipes
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Summary

1) The normal embryonic development of a fresh water cyprinodont teleost, the
medaka, Oryzias latipes is observed under the controlled environment of 25°C and pH
7 and is shown by photomicrographs from life. Sometimes the chorion is removed
with the help of the hatching enzyme and trypsin.

2) The identification of developmental stages is made after MATSUI's description
which was published in Japanese (1949), with some modifications by the present au-
thors.

3) The description of external features is as follows:

Stage Time after External features
fertilization

(a) Fertilized egg.

St. 1-1v 5m Perivitelline space is formed.
St. 1-22 30m Plasm accumulation on animal pole area.
St. 2 50 m 1-cell stage.
(b) Cleavage period.
St. 3 1h 30m 2-cell stage. lst cleavage, longitudinal, starts
at 1h 5m.
St. 4 1h 50m 4-cell stage. 2nd cleavage longitudinal.
St. 5 2h 35m 8-cell stage. 3rd cleavage longitudinal.
St. 6 3h 10m 16-cell stage. 4th cleavage longitudinal.
St. 7 3h 45m 32-cell stage. 5th cleavage horizontal. Blasto-

meres are two-storied.
(c) Morula period.

St. 8 5h Blastodisc consists of three-storied blastomeres.
Continuous transition from marginal cells to
periblast is observable.

St. 9 6h Blastodisc consists of approximately four-storied
blastomeres.

Sts. 10 & 11®

(d) Blastula period.

St. 12 12h Blastocoel appears.
St. 13 13h Blastodisc starts covering yolk.

(e) Gastrula period.

St. 14 15h A small portion of blastodisc margin thickens
(dorsal lip). Yolk is covered by 1/4.
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St. 15 18 h Rhythmical contractile movement of blastodisc
starts a little prior to this stage. Yolk is cover-
ed by 1/2.

St. 16 20-21 h Yolk is covered by 3/4.

St. 179

(f) Embryonic body formation period.

St. 18 1d 1-2h Front end of embryonic body is distinct, rear
end obscure. Kupffer’s vesicles appear as small
vacuoles.

(g) Myotome & eye vesicle formation period.

St. 19 1d 4-5h 2 myotomes. A pair of eye vesicles.
St. 20 1d 6h 3-4 myotomes. Blastopore closes.

(h) Ear vesicle formation period.

St. 21 1d 12h 6 myotomes. A pair of ear vesicles. Neural cord
expands laterally behind eye vesicles (proto-
brain). Kupffer’s vesicle attains its maximal
size.

(i) Brain differentiation & heart formation period.

St. 22 1d 17h 9 myotomes. Protobrain differentiates into fore-,
mid- and hindbrains. Tubal heart is formed.
Rhythmical contractile movement attains its
maximal amplitude.
St. 23-19 1d 20h 12 myotomes. Brain cavity is formed.
(j) Pulsation commencement & blood vessel formation period.

St. 23-26) 1d 23h 14 myotomes. Heart commences pulsation. Pair-
ed semi-circular Cuvierian ducts are formed
between head end and the middle of the body.

St. 24 2d 1h 15 myotomes.

St. 25 2d 3h 18 myotomes. Median vitelline vein is formed
on yolk surface between fore and hind ends of
body. Blood island is formed on ventral side
in the middle of the body. Xanthophores appear
on midbrain region. Kupffer’s vesicle disappears.

(k) Circulation commencement period.

St. 26-17 2d 5h Circulation commences, in Cuvierian ducts first.
2 otoliths are in each ear vesicle. Melanophores
are in eye vesicles. (22-23 myotomes). Heart
is later constricted into two parts.
(1) Pectoral fin formation period.

St. 26-28 2d 23-24h Embryonic body covers yolk sphere by 2/3, pos-
terior part projecting beyond the latter. Pecto-
ral fin rudiments are formed behind ear vesicles.
Body moves vigorously.

St. 27 3d 6-7h Body covers yolk by 3/4. Melanophores obscure
inside view of eyes.

(m) Membranous fin formation period.

St. 28 4d Body covers yolk by 7/8, posterior half projecting

beyond the latter and being equipped with

membranous fin. Rhythmical contractile move-
ment ceases.



St. 29 . 4d 21h
St. 30 5d 4h
St. 31 6d
St. 32 7d
(n) Hatching period.
St. 33 8-9d
1), 2): Separated from MaTsurs St. 1.

[PL. 1]

af: attachment filament 178 %

ca: cortical alveolus EIELR

ch: chorion D

od: oil drop TEH

Unf: unfertilized egg RZHIN

[Pls. II’-VI1] .

bd: blastodisc Rz

bm: blastomere Sy EER

cd: Cuvierian duct FE=DF

ch: chorion D

dl: dorsal lip of blastopore [EpoOYHE

ea: ear vesicle j=s

em: embryonic body A {4

ey: eye vesicle B

fb: forebrain AT A

h: heart LB

hb: hindbrain %0

kv: Kupffer’s vesicle VR YT !

1: lens VR

mb: midbrain i

mc: marginal cell $Fankmia

my: myotome i

n: nucleus ¥

od: oil drop HiE

pa: plasm accumulation BRHDOED

pb: protobrain TR A%

ps: perivitelline space IR

rm: rhythmical contractile movement
REMEIURES)

[Pls. VII'-I1X"]

an: anus FLFH
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Body covers whole yolk circumference.

Tail end reaches eyes.

Guanin glitters in eyes.

Hatching enzyme -cells are formed on walls of

oral cavity.

Tail end reaches midway between eyes and ears.

Tail end reaches ears.

Tail end reaches beyond ears.
differentiates caudal fin.
ahead.

3), 4): "Omitted stages, which MaTsur had established.
5), 6) and 7), 8): Separated from MaTsurs Sts. 23 and 26 respectively.

Explanation of Plates

(1) Abbreviations B %

M o FH W

Membranous fin
Hatching with tail

bi: blood island it}

bv: blood vessel k=g

cd: Cuvierian duct * 2 FEzODF

cf: caudal fin "Roih

fb: forebrain Gl

h: heart Lofiek

ha: atrium of heart LR

hb: hindbrain 124

hv: ventricle of heart DE

kv: Kupffer’s vesicle 7o ~ULha

1j: lower jaw T

mb: midbrain ==Y

mf: membranous fin [EXeN g

my: myotome LLY:0]

mv: median vitelline vein rdtIiEERIk

no: notochord HH

ol : otolith AR

op: olfactory pit BoLiEH

pf: pectoral fin g

Xp: xanthophore HEEER

$: direction of blood circulation

MDA DT[]

[PL. X7]

bm: blastomere STk

ca: space for cortical alveolus
LKREIDD - 7-Fi

ec: eye cup IR#F

ect: ectoderm SLREEE

ent: entoderm NREE

ep: epiderm kg

fb: forebrain TR

inv: invaginating tip Fa A D Het

1: lens vy R
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mc: marginal cell by Suksilin] pa: plasm accumulation JRIE DD
‘mes: mesoderm FhiRTE per: periblast JEVi% 2

‘my: myotome AT pn: periblast nucleus JER5¥

nc: neural cord fhR gz yk: yolk oE

no: notochord HE ym: yolk material IEWE
«od: space for oil drop D B - L Ff

(2) All photographic figures without chorion in Pls. I to IX except Fig. 71 in PlL. IX (St.
33) are taken with the chorion removed in the M/7.5 Ringer’s solution.
PL I-IX OBEQRVEEE, Vv AHOPTIEEZ ATINERIBEVTH 5D Ld D, 727
L St. 33 (PLIX o 71) 1 ZEARIE»SNAb D,

(3) Figures in Pl. X are sections of fixed materials. Pl X REIEERDYR,

Fig. 72: Plasm accumulating. BIaAnemiE~ED >2obb LT A,
Fig. 73: One-cell stage. 1 fmAait,

Fig. 74: 2-cell stage, early. 2 {WIAEADI U,

Fig. 75: Morula stage. FER,

Fig. 76: Gastrula stage, early; longitudinal section through the dorsal lip of blastopore.
FIGOR T o, FEREBOMHA.

Fig. 77: Gastrula stage, late; longitudinal section through the dorsal lip of blastopore.
FiSEosbY ., FEaHFBEDMA.

Fig. 78: 2-myotome stage; cross section.

2 M. KRR T oMK,

Fig. 79: 9-myotome stage; cross section through the lens. (The eye-cup is connected by
the presumptive optic nerve with the midbrain which is found a little posterior
to this section.)
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