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Early Gonadogenesis and Sex Differentiation in the
Viviparous Teleost, Ditrema temmincki
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The appearance of the primordial germ cells (PGC's), early gonadogenesis, sex differentiation and sex
ratio of the embryo in the viviparous teleost, Difrema temmincki were investigated by using
photomicroscopy.

The PGC’s were first observed in the fibrous mesenchymal tissue located between the early alimentary
tract and the dorsal body wall in the late embryonic development stage. During the period from the
hatching to the individual total length (TL) of 4.0 mm the PGC's were evenly distributed in the fibrous
mesenchymal tissue between alimentary tract and body wall. But the period of TL 5.0 mm mesenchymal
tissue separated from the dorsal body wall, the PGC’s moved to the posterior mesenchymal tissue and
formed the primitive gonad. During the early gonadegenesis, differentiation of the testis and ovary were
distinguished from the arrangement of the germ cells and somatic cells. Gonad of embryo in TL 10.0 mm
can be separated into the ovary and testis by external morphology. The testis had a separated form
which was consisted with two lobes, and the ovary had a fused form in half-posterior part.

In the testicular differentiation of the embryo, histological pattern of the seminiferous tubule appeared
when TL of the embryo was to be 25.0 mm, for the seminal vesicle was formed in the individual TL of
30.0 mm. The testis of the embryo with TL of 45.0 mm was similar to that of the adult fish in the external
and internal structures. In the ovarian differentiation, formation of the ovigerous folds and the ovarian
cavity were clearly observed when the TL reached to 30.0 mm. The ovary from the individual with TL
of 60.0 mm was differentiated into a similar ovary as seen in the adult fish in the external and internal
structure. Right before parturition the total fength of the individual was approximately 63.0 mm of which
the individual embryo has an ovary containing the oocytes in the chromatin nucleolus stage, or a testis
containing the spermatogonia, respectively. And the embryonic sex ratio of female to male was 1.65 : 1.

Ditrema temmincki is dioecism and the pattern of sex differentiation is belonged to a differentiation

type.

Key words : viviparous teleost, Ditrema temmincki, sex differentiation, dioecism, differentiation type

A E o WHFSRE EF¥T &£ U FHH FH (bi-

sexual potency) & 7HAth o F e A& hrE A%

Ao BHYAE V2R Z e AR A B o)A ojAg YRNME ALEHEYE Hole AR
g7bA] g]ld o g4 vEhd o7 ”Hi}"o“c}g- -3 EAYFH 2-golH

35



2
n g5 25dog TEED (Yamamoto, 1969).
oY ofFe HEELS vgT F4E Xz 4

o] A #AY el Ho] FAte, Onzias latipes (Ma-
tsui, 1949; Satoh, 1974; Hamaguchi, 1982a, 1982b)<}
F-AME0A, Salmo gairdneri (Takashima et al, 1980),
Jol, Cyprinus carpio (Ryazantseva and Sakun, 1981),
283 5%l Lampetra reissneri (Fukayama and
Takahasi, 1983) & delFo] @ 77 Baisy
deod, FWANME ZE, Pagrus major (Kim, 1989),
Y X, Paralichthys olivaceaus (Lee and Lee, 1990) 2
22 v &R Misgurnus mizolepis (Kim et al, 1990,
1994)8] 4¥ste} g A4/t RuHn i,
2y g RRe A G R FEEY 2L,
el AEolFo HEE ] H3 A1 guppy, Lebis-
tes reticulatus®) %7 A-&F Ao #% A7 (Dildine,
1936), swordtail fish, Xiphophorus hellerii®l 28] 24
of B3 H.31 (Vallowe, 1957) 9 guppy, Poecilia reticu-
lata®] oA A g J R e A Ao THo B
B 3 (Arisaka and Hamai, 1975)& A 9jstie Fotr
7] o8& ARl
ukdkod, Ditrema temminckis B4 HIZAFEA o
e 4 ehg Hmoln, Aie 72 2 77
G Ee deA ATojRYgE FEY AolE B
t} (Lee and Lee, 1989).
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o) g7 foll A RabA dubel Mol WAl Z7igA
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AH4 25A Aold AX3T (Fig. 1, A).
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A7 8um Fxel Ak Az} F AL A,
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Ehl) Fuo AAEYE AolE Bt (Fig 1, B).
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Fig. 1. Photomicrographs of the primordial germ cells (PGC’s) and primitive gonad of the embryos in
sexually indifferentiated stage of Ditrema temmincki. A, PGC's in embryo of late developing
stage, X40; B, hiFh power view of Fig. 1, A, X400; C, sagittal section of the body in TL 3.0 mm.
X400; D, sagittal section of the body in TL 3.5 mm. X100; E, sagittal section of the body in
TL 4.0 mm. mesenchymal tissue, which contains PGC's fused with dorsal body walf and gut. X
100; F, sagittal section in TL 4.0 mm. mesenchymal tissue contains PGC's which separated to
dorsal body wall and gut. X100; G, frontal section of the primitive gonad in TL 5.0 mm, X200;
H, cross section of the primitive gonad in TL 5.0 mm. X206; 1, primitive gonad in TL 5.0 mm.
X200; J, primitive gonad composed of PGC’s in medulla and somatic cells in cortex in TL 5.0
mm. X200; K, primitive gonad differentiating to the testis in TL 6.0 mm. X200; L, primitive go-
nad considered differentiating to ovary in TL 6.0 mm. X200. Arrowheads indicate the PGC; AC,
abdominal cavity; DBW, dorsal body wall; G, gut; MD, mesonephric duct; YS, yolk sac.

I, 43 Adele 2349 gh9 FHE7 Jehd 292 wjdEn AQANAEES A7 8 7

o} (Fig. 1, F). o 2HWAN B8 NANLAE F45
2% 50mme] AuiAolold AdANAEE ¥¥ A dd(Fig 1, G, H).
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Fig. 2. Photomicrographs of the testis in sexually differentiated stage of Ditrema temmincki. A, early
testis in TL 10.0 mm. X 200; B, frontal section of the early testis in TL 13.0 mm. X 100; C, frontal
section of the early testis in TL 18.0 mm. X100; D, frontal section of the early testis in TL 25.0
mm. X200; E, testis in TL 30.0 mm. X200; F, high power view of Fig. 2, E. note the testis con-
taining the seminiferous tubule, blood vessel, and seminal vesicle. X400; G, sagittal section of
the testis in TL 40.0 mm. X200; H, cross section of testis in TL 48.0 mm. note the seminiferous
tubule, seminal vesicle and blood vessel are more predominent than the previous stage. X200;
1, longitudinal section of the testis in TL 63.0 mm. X400. Arrowheads indicate the spermatogo-
nia; AC, abdominal cavity; BV, blood vessel; G, gut; MT, mesenchymal tissue; SC, somatic cell;

ST, seminiferous tubule; SV, seminal vesicle.
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By BEAF

hv g3

LA I 3 e A g4E ol F glen,
AAAEEL FFo 2 44 2~3M4 FEA &
Ade o2 RYe AR BFxAH AR
ANEz P49 (Fig 2, A).

AAole 434 gA Aihe AF HF ALY
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Fig. 3. Photomicrographs of the ovary in sexually differentiated stage of Ditrema temmincki. A, sagittal
section of the early ovary in TL 10.0 mm. X40; B, sagittal section of the early ovary in TL 18.0
mm. X200; C, sagittal section of the early ovary in TL 25.0 mm. X200; D, sagittal section of
the early ovary in TL 31.0 mm. note the ovarian cavity and ovigerous fold. X100; E, posterior
area of the ovary in TL 36.0 mm. X100; F, mid area of ovary in TL 38.0 mm. X200; G, cross
section for antere-mid part of the ovary in TL 50.0 mm, X100; H, ovigerous fold in TL 52.0 mm.
X 400; |, sagittal section of the ovary in TL 60.0 mm. X40; |, oocyte of chromatin nucleolus
stage in the ovigerous fold in TL 63.0 mm. X400; K, area of posterior abdominal cavity in TL
12.0 mm. X40; L, area of posterior abdominal cavity in TL 31.0 mm. x40, Arrowheads indicate
the oogonia; BV, blood vessel; EO, early ovary; G, gut; GD, genital duct; N, nucleus; NO, nuc-
leolus; O, ovary; OC, ovarian cavity; OF, ovigerous fold; OFC, ovigerous fold cavity; OFE, ovige-
rous fold epithelium; OO, oocyte; OS, ovarian septum.

2R veEygen Adyes &g Yol ¢ ¥ 7 ni %t
7} 89 54, B AHlE 165 18 43 v go] £7
Had A Jekto (Table 1. Yamamoto (1969)= ol§¢ A& A4 B
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Table 1. Sex ratio in embryo of Ditrema temmincki
Maternal size Embryonic size Male Female Mean
(BL c¢m) (TL mm)

158 60.0 2 5 1:250

16.1 58.0 3 5 1167

16.7 60.0 4 6 1:150

17.2 60.0 5 9 1:1.80

175 60.0 8 7 1.088

17.7 64.0 4 6 1:150

179 64.0 3 8 1267

187 62.0 10 12 1:120

19.2 63.0 7 17 1:243

20.7 62.0 8 14 1:17%

Total 54 89 1:165
ot wel AL EAET AgolAFer dst ode AMTA TAAEE] w2 FH5a
T, ASEAFL A4 AEEAES Aaznd o 274449 Fe Aold JF g 7E
ALEAZ e, o] Adady A35ds & 75 ofFe Hue 2EAEU davt FaEy
ARegn ¢ANLdor FRAG ALY W& 29, Ctenopharyngodon idella (Jensen and Shel-
& 2gdy uRadoz FREgGEH, £8FS  ton, 1983)7F doH, JHNEAL HEANEEY Fold
AL BN FASAS ANA g1 AY  odd 2719 449 FHE A Bud 8 gt
Pag daz #3HE Aoz, vEs¥ e A44Y  (Lee and Lee, 1990).

AS AR Ard dag 238E Aoz Fostn nhdole] 27N A AFAAA vetde F7t
Atk olgge V1For B W By AL A A FHE A Aig vas B, 2TENLE
ol goln, ML B3 e WA 100mmE AFs HLER UE 7 Y=F FEd PR AAZ7 g
o 27 AALY 47 Aad drg BiHE 23 He Fue A4R EdHe Aox, ATV F
o] £33 o]Hg AgolAE R &£de of R depdede dA2e #1318 UedE AL
Z202% 4A0), Onchorynchus keta (Robertson, 1953), = Azted} 27180 20M Fas dad RiE
B A7) 40] (Takashima et al, 1980), WX (Lee and T2 Feio} U5-zA4 zold wat 788
Lee, 1990)914 L A& & F Uth 4 JdEd, A4e FRAASR FZE AW A% @
A3 2 27184 AR SO NI AAT B0 2 FEHD, GAE YAFHY T2E ZFEAN
o] e gutdoz A¥e 37 AEFEF Po ANRE AT Juiz FEo] e ddde] 7
H ¢ 2eln gMAel s1xstm Yo} (Satoh, 1974). REM, Z7)9) e W] fA FEHh
B AFGAL o2 71EE AR JEM, A Ao Ak Felo) Jxs Hygu, Gl A
MANFEE A Yoy Fue MHAEERT A ToJFA 22 Sebastes inermis (Lee and Kim, 1992),
ge 2n Festn 2 8 pA, QAo E  22a A HEFY Neotoca bilineata (Mendoza,
ol AT} =alg ojE o NQANAE  1940) 8+ Cymatogaster aggregata (Wiebe, 1968) 18 7
o JEAe 733 g4 g8 el 29 dao gejrt £33 dE ofFod A8 2
B2 ol 23 2 BB QREI SR Tld A TR Qi R FH ot P
doui7d day Ja2 BiHE 27A4L B 2 4 g AR F5E0
3lE o] Zo] whel F2H Feho] olu Ralo] A dAY AT B4, dHA, @ BEo
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#o et 2ok (Mizue, 1961). 5, & 1 298 &
g 248le 27494 1 3= 2de Aotk
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FE AR g8 FFE Jeid ot da ¢
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AFsed, oleld ¥ ggH 2L olfd 7Y
He Aoz Yzt Yol (Lee and Lee, 1989) &

Y23 N, bilineata (Mendoza, 1940)%} C. aggregata
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