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a: PRSLIEIYFIZE R b: RSRAR DI ; c: DRELEE; d: ORI e RTOREFIILE; £ e MIBOKR. Al: FIJBE; By: I
Cm: ¥UL; Lm: AWML O: BPEL; Oc: BPELfE; Ow: BPELEE: Ov: HiUPR4s; Pe: MEMIR; Sb: F=HPHR.
Fig. 1 The histological structure of ovary in Eleutheronema tetradactylum
a: the anatomical structure of ovary; b: the cross-section of ovary; c: the ovary wall; d: spawning board; e: oviduct
and blood vessel; f: the amplification of e. Al: albuginea; Bv: blood vessel; Cm: circular muscle; Lm: longitudinal muscle;
O: ovary; Oc: ovarian cavity; Ow: ovary wall; Ov: oviduct; Pe: peritoneum; Sb: spawning board.
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a: S8 TEPAH, /R e R s b 58 TITAH, ZRA 224583 oo 58 T RPAE 0, /R R /M A RBF; a0 58 11 B AR, s ik
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Fig. 2 The process of oogenesis in Eleutheronema tetradactylum

a: first phase, showing the nucleolus; b: first phase, showing mitosis; c: early phase 2, showing the perinuclear nucleoli and growth

ring; d: medium phase 2, showing the follicle cells; e: medium phase 2, showing the yolk nucleus; f: medium phase 2, showing the

nucleus-cytoplasm gap; g: late phase 2; h: late phase 2, showing the zona radiate and follicular cell layer; i: early phase 3, showing
the yolk vacuole; j: medium phase 3, showing the thecal cell layer; k: late phase 3, showing the yolk vacuole increasing; 1: early phase

4, showing the yolk granule; m: medium phase 4, showing the yolk granule increasing; n: late phase 4, showing the yolk platelet; o:
mature oocyte. Fc: follicle cell; Gr: growth ring; N: nucleus; Nu: nucleolus; Oo: oolemma; Tc: thecal cell; Yv: yolk vacuole; Yg: yolk

granule; Yn: yolk nucleus; Yp: yolk platelet; Zr: zona radiate.
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a,b: T e, d: IT3); e DM £: IV 3 g, he Vs i VI, Ct: Z54F404%; Bf: 25 U80; Oc: BRSNS, P1: 58 1 A ANDRBE40 A,
P2: 5 11 B AR OP BEARAE; P3: 55 111 A AR P BEANARE; P4: 25 IV BAHGO BEZRML; PS: 55 V B AH P BEAAE; Sb: 77 BRAR.
Fig. 3 The histological feature of ovarian development in Eleutheronema tetradactylum
a,b: stage [; c,d: stage II; e: stage III; f: stage IV; g,h: stage V; i: stage VI. Ct: connective tissue; Ef: empty follicle; Oc: ovarian cavity;
P1: first phase oocyte; P2: phase 2 oocyte; P3: phase 3 oocyte; P4: phase 4 oocyte; P5: phase 5 oocyte; Sb: spawning board.

NGA VRO AN, hERFEE Dy 1T A AT T
AR DN RE A0 A, © A AR TV B AR B R 41 P
B, HAYTE 28 BUE S IRDE (# 3e).

TZIN S TIT EEAH DR BR 20 A 200 B i, o5 ke
1 31.68%, HIEIF G FEH, Hh 54.21%; 11 B
AHOREEZ0 B Y 36.63%, THFUN 25.91%; B 540
di 28.45%, ALK 10.32%, IV I AHIIEEAH L
i 3.23%, WAL R 9.55% (& 4e). IRARA 5 5
W4y A, JEFITE 10.05~269.38 pum Z[H], Ho
10.05~50.00 pm 5 42.89%, 50.00~100.00 pm
29.49%, KTF 100.00 um /i 27.62% (& 4f),
234 F IV H IV BIIEAH R, hk
AR, BWEEE, RN G, ISP IR
W, BEHRE, NEY) MRS, RRaa,
[ AEAE T, I, I, IV AR A BRRE4R A, B A
B oA, 7 B AR R) JC B B AR (1A 310),

TZIHP LA TUEHR AT TV B A IR B4 R 32, 43
5 56.09%Fl1 45.63%, TV Bt AH BIRF 41 it i A2 e

H 84.78%, dAEXLH(E 4g). BRI
K] 30.40~462.84 pum, H/NIUESH, 78 50.00~
100.00 pm [8] 24 =W, 44.61%, 7E 200.00~
250.00 pm [A]H AU, (5 11.44% (&l 4h).

235 SEVH VIR R R, Ll
M, SEAG A, FE 0 NS, BEEA
BRI E QI THE . A8 REaf, K
AN TR BN S,  WLANEFEER Z W 1T B
AHFN TV B AH DN REZ0 A, O 5 20 B R TID A A B 5
YA WA 53 A6 (] 3g)o DS ALAZR SR — IR =B
JE B BT, SRR, RS o
HNGS AL 2, NEERIRA R, FEL
W B 1 TL AR T TV ISP AR B B 20 4 =, 40 )
B, H AT LA 22 s BRI DL B AR AR Ak BT,
TS B B R R B S PR, T R
FEEE, SRR TR ARAN VAR ORE AN 2, i)
HES g s, [RIASE T AR AT TV RSt B0 R 20 i 386 22,
oo B 2 1 23 DRV AN S 1) 7 DR 6 (8] 3h)



55 12 14 WA DU SO0 8 T RO Tk AR S AL 1421

=M number O TF area #=921

i |

P1 P2 P3 P4 P5
ZEHFE SRR oocyte of each phases

n=921

T4 /% percentage
B4y /% percentage

oocyte diameter

801 ¢ @M number O Eflarea n=1522 n=1522

(]
o 70+ an
Y 3
g 60y g
850} £
2 19
2 40t <
£ 30} R
220+t b
R 10} o
[ P . . . . . ;
Pl P2 P4 PS5 oSS ®
Y
& B AE P EE4AHE oocyte of each phases & '{)Q ISR
oocyte diameter

» 97 e @AM number =708 e n=708
&50r O iR area 2
g 8
g 40 a‘é
&30} -
2 R
S20r R
==y
}m 0 ]
P1 P2 P5

£ ntAH PR 4R M oocyte of each phases

[ 8
80+ m ¥t number O THFH area n=612

N
(=)
B4y /% percentage

4> H/% percentage
W
(=]

ol . m .
P1 P2 P3 P4 P5
£ WHAHENEE4 M oocyte of each phases

I g AN number O Hf area  7=1731

o ﬂ
10+
0 ] o
P3 P4 P5

P1 P2
£ A AHBIRE4AE oocyte of each phases

S »n
L —

= NN W W
S W
T

B4 H/% percentage
=
B4y /% percentage

S LB O W
T T

Bp4%/um oocyte diameter

P4 DU Ih AN ] S D19 50 4% B R B £ 200 e 500 B i R LG 0 B AR A A
a,b: T c, d: T e, £ TIT ), g, he TV 305 4, §: V 301
Fig. 4 The proportion of the number and area of oocytes in each phases, and oocyte size
distribution in different stages of ovary in Eleutheronema tetradactylum
a, b: stage I; c, d: stage II; e, f: stage III; g, h: stage IV; i, j: stage V.
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Abstract: Ovary development and oogenesis are important in fish reproductive biology. It is fundamental to un-
derstand the ovary developmental characteristics for the investigation of resources, population structure, artificial
breeding, and germplasm conservation. In this study, to understand Eleutheronema tetradactylum ovary develop-
ment and oogenesis, changes of tissue structure in ovary development and oocyte structure in different phases
during oogenesis were observed via tissue section with an H-E staining technique. The results showed that the
ovary of E. tetradactylum is a membrane-type one, and is close to the abdominal surface of the middle kidney, and
the two ovaries were separated at the front end and fused at the back end, presenting a “Y” shape. Oogenesis was
divided into five phases, fewer follicular cells began to appear around the oocytes in medium phase II, monolayer
follicular cells were formed in later phase II, monolayer thecal cells were formed in medium phase III. The yolk
nucleus began to appear in middle phase II and disappeared in early phase III. The yolk vesicle appeared near the
nucleus and cytoplasmic margin in early phase III. The yolk granules began to appear between the yolk vesicles in
late phase 111, and filled the yolk vesicles in early phase IV, the yolk lamellaec was formed in late phase IV. During
ovary development, each stage had different oocyte phases. In stage V, the oocyte diameter showed a bimodal dis-
tribution, with peaks in the range of 50.00 to 100.00 pm and 300.00 to 350.00 pum, respectively. This indicated that
the ovary showed asynchronous development and batch spawning. This research elaborated the reproduction rules
and strategies, and enriched E. tetradactylum reproductive biology information, providing necessary theoretical
reference for the protection, development, utilization, and improvement of E. tetradactylum artificial breeding
techniques.
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