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Histological observations of Medaka (Oryzias latipes) gonad sexual
differentiation and development
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Abstract: Over the past few decades, Medaka (Oryzias latipes) has become a model animal in teleost species research due both to its
short reproductive cycle and efficient proliferate capacity. Unfortunately, however, systematic data of its sexual differentiation and
development have yet to be obtained. In the present study, we observed Medaka gonad development from the earliest recognizable
stages through differentiation to maturation under a light microscope, after paraffin sectioning and hematoxylin-eosin staining. The
results showed that among juveniles aged 5 to 10 days, the gonad located on the right side of the dorsal abdominal cavity and the
germ cells was significantly larger than the surrounding somatic cells. Ten days after hatching, sexual differences between females
and males became obvious, and germline cysts derived from oogonium division were present in the gonad. At 50 days after hatching,
ovarian cavities and mature sperm were observed. Moreover, during the study we also observed the coexistence of two sexual
characteristics during a male’s development. Together, these observations fill current gaps in developmental and genetic biology that
will allow a more efficient use of Medaka as an experimental model.
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Figure 1  Genetic sexual identification of Medaka 3 d after
hatching
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Figure 2 Genetic sexual identification of adult Medaka
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Figure 3 Gonad slices of Medaka 5~10 d after hatching
MEL PRI R PENR: a: BEMLJG 5 d CHED; b: MRALUE 5d OME); o BEJG 10d (D d: SAL/S 10d (iE); guillis pnoPF S od I TN RY
M og:BNIEAIML; op RIZIHFIANN; oz ALY FFLHML; bar=20 pm.
Gonad is encircled by dash-lines; a: 5 d after hatching (male) ; b: 5 d after hatching (female) ; c: 10 d after hatching (female) ; d: 10 d after hatching (male) ;

gu: gut; pn: pronephric duct; od: diplotene oocyte; og: oogonium; op: pachytene oocyte; 0z: zygotene oocyte; bar=20 pm.
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Figure 4 Medaka gonad slices 20~60 d after hatching
a: LS 20d OME); b: B¥LJE 20d (HED; o W¥LJE 30d (ME); d: §%4LJ5 30d C(HE); e: WHLJS 40d (ME); f: B¥fbJ5 40d (HE: g: BHLSE
50d (MEDs h: B4LJE 50d CHfE); i: B#ib)5 60d (ME); j: W¥fbJ5 60d CHE); OC: BRELIE; od: MLIHUIREANMI; SP: K5 ; bar=20 um.
a: 20 d after hatching (female) ; b: 20 d after hatching (male) ; c: 30 d after hatching (female) ; d: 30 d after hatching (male) ; e: 40 d after hatching (female) ;
f: 40 d after hatching (male) ; g: 50 d after hatching (female) ; h: 50 d after hatching (male) ; i: 60 d after hatching (female) ; j: 60 d after hatching (male) ;

OC: ovarian cavity; od: diplotene oocyte; SP: sperm; bar=20 pm.

K5 T ey EH%’CJJH&EIJ
Figure 5 Mature Medaka gonad and eggs

a: PERREL OME); b: PERGEN CHED; c: HEHIMOE; bar=100 um.
a: mature gonad (female) ; b: mature gonad (male) ; c: eggs; bar=100 pm.
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Figure 6 Mature ovary of Medaka

K7 R R 5
Figure 7 Mature testis of Medaka
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Figure 8 Histological slice of sexual reverse in Medaka gonads
od: XUEHAGEREANIL: sp: VRS T bar=20 pm.
Od: diplotene oocyte; sp: sperm; bar=20 um.
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