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FZUEMI  OP R AR RS K, 2T L
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Tab. 1 Characteristics of morphology and structure of oogenesisin Sepia esculenta Hoyle

BB AR RS & ] 7 K42 /um O FRAIE

oogenesis phase stage of oogenesis length-diameter of egg characteristics of oogenesis
T B 2 44 HEH ) <24.18 O 85 200 L TR RS L D) 8 30 150 0, 309 2 L AL
oogonia phase proliferative stage RS A3A 76 UP 540 e 1% JE L
TLIEHH XS] 34.65-72.59 B 5 200 M 32 A 5% — U ek o 24000 30 e I B
free follicular cell phase small growing stage L, 0 40 i 5 R AR R S A A B 4 i R R
HRUEE 73.78-106.16 U TR 200 i B RS BN RE AR IR, TR ST A2 R v 4
single follicular cell phase )2
X2 U8 140.09-208.18 TR AN L Ak LRI 22, BN — 2 IR V0 A0 T 2
double follicular cell phase B 0L A 1 2
TR NI KA 174.57-335.08 B IE A0 M T B b A SRR, I D 0 i B e — e,
follicle penetration phase large growing stage T I AR 25480 OB 4 ML 174 200 ML A% 0 i B
5B A 4 713.85-1328.75 T T 0 I N AT DX i AR R MOREIR B B ) B, B
pre-vitellogenesis phase S 0B A A B L 4 O 19 L 24 A% S A
B B B 2659.62-4083.78 RT3 U I A0 M A 1A, PRI FETE T Bk i O B4
late-vitellogenesis phase BT BRRE 240 B Y A R A T 2R
heasi e ] 4979.92-6870.67 IR E 258 IR, IR AR AT TR
mature phase mature stage B ON ) R
SERIATe ] AE T i TRV AN TR R, TR, B,

resorbing oocyte phase resorbing stage

GIAKLU, SRR RRE

T« = 7RR KRR HE.

Note: “ — ”showing data were not obtained.
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Fig. 1 Histological sections of oogenesis in Sepia esculenta Hoyle
a. Oogonia phase, showing disorganized follicular cell and nucleus of oogonia; b. Free follicular cell phase, showing aggregated
follicular cell and nucleus of oocyte; c. Single follicular cell phase, showing single follicular cell and nucleus of oocyte; d. Double
follicular cell phase, showing double follicular cell and nucleus of oocyte; e. Follicle penetration phase, showing follicular cell and
nucleus of oocyte; f. Pre-vitellogenesis phase, showing follicular cell and nucleus of oocyte; g. Late-vitellogenesis phase, showing
yolk; h. Mature phase, showing yolk; i. Resorbing oocyte phase. Og: oogonia; Fc: follicular cell; N: nucleus; Y: yolk.
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SRR A 32, H b B R A 5 U T DR
B 75.25%, JoUEW AN T EA 21.67%, W=
DRI BT o LB (K 2b).

HHBPEE 4 S0 H i 90~150 d, AT 231.4~
275.85 g, MK 124.51~132.3 mm, HEIHEEH
o, PENRREL 0.12~0.22%., PIHR AT WA ] K /Ny
GRL, AR AR B, IR TR I,
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Tab. 2 Characteristics of morphology and structure of ovarian development in Sepia esculenta Hoyle
BRELSH] Hib/d JIE+/mm /g UiifiEe  MEIREEU% G ELRHIE
stage of ovary age doral mantle length weight ovary weight gonadal index characteristic of ovary
I 30-50 69.51-82.23 48.83-86.91 - - LAGRIE AR,
I 50-90 88.8-105.67 81.4-181.02  0.09-0.14  0.077-0.11 DL RS AT IR O B 32
il 90-150  124.51-132.3 231427585  0.17-0.35 0.12-0.22 VAUEI N AT BRI A
v 150210  131.63-179.01  373.71-520.67  1.78-10.63  0.32-2.22 VADW BT B ADRI G SR U A TR 2 3
Y 210270 160.85-200.61  549.94-770.31 16.01-4023  3.51-7.27 DA G REARA A
VI 300 159.69-197.78  393.51-520.67 20.23-28.78  5.14-5.56 VIR AL S O B4R 3=
PR AR
Note: “~’shows no data.
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a. TIIOR AL, DLORJSCARMI0 325 b, IO SBIB0 SR, LATGOEE 0 00 2 DR 00 S0 00 BR 20 M0 O 25 . TIDIBIOR L, DLy N4 60
BN 3 d. TV BB, LLOP BOE A 0 0 B 2R BN 1 B R A O 35 e, VOO AR, LSRR B BRI O 2
£ VIR, DR IR OROH O BE AN AN 3. Og: SR A0A; Ffe: JougyEIH; Sfe: MR YR, Dfc: X2 I,
Pfp: JEMLAHTH; Py BREETE ORI Lyv: ORISR, M: Ul Ro: IBALIRICH.
Fig. 2 Histological sections of ovarian development in Sepia esculenta Hoyle
a. Stage I, mainly on oogonia phase; b. Stage 1I, mainly on oocytes at free follicular cell phase and single follicular cell phase;
c. Stage 111, mainly on oocytes at phase of follicle penetration; d. Stage IV, mainly on oocytes at pre-vitellogenesis; e. Stage V,
mainly on oocytes at late-vitellogenesis phase; f. Stage VI, mainly on oocytes at resorbing oocytes phase. Og: Oogonia; Ffc:
Free follicular cell phase; Sfc: Single follicular cell phase; Dfc: Double follicular cel phase; Pfp: Phase of follicle penetration;
Pv: Pre-vitellogenesis phase; Lv: Late-vitellogenesis phase; M: Mature phase; Ro: Resorbing oocyte phase.

AW 3 e B RSO F . HAY) R W R,
B S5 PN %) B R 20 i R ZE AR N T o &,
YT O T B A8 80.65%(& 2¢), BR T UE I AT
(R BR BRI A, A DV INE R Y B 2 i, O
Jer 240 i ) B D

IV W E &2 HE 150~210 d, fKH
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Fig. 3 Mature overy of Sepia esculenta Hoyle
a. Anatomy of mature ovary, showing mature egg and

immature egg; b. Mature ovary, showing mature egg and im-
mature egg. Me: mature egg; Ime: immature egg.
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W4 IR E LR T g, PEONEAE T
MRE L, b4 S 0P 2 5 AN R, BT LUK
R, ONELREMN I, IS o fREIIER, R
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ARG B A5 2R 2 A0 T e 7 B B SR
oAb B 74232 A 2 5 R AR 7 B O BE Jks, EAT R
B AR IO 8 T I G O W — A TR A,
— AR A S BB UI A O o X 00 1 & A,
ARWFFEEE S I AL SN - BRI AR R 4 A e
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Abstract: The golden cuttlefish (Sepia esculenta Hoyle) is one of the most important commercial species in China
and Japan. In order to protect and restore cuttlefish resources, researchers have paid a lot of attention to the re-
productive biology and artificial breeding techniques of cuttlefish. In the present study, both anatomic methods
and tissue section techniques were used to describe the histological and morphological characteristics of oogenesis
and ovary development in cuttlefish, in order to elucidate the reproductive physiology of golden cuttlefish. During
the oogenesis of S. esculenta, follicular cells were always observed and underwent structural changes before oo-
cyte maturation. The disintegration of follicular cells and the occurrence of yolk substances occurred synchro-
nously. Egg yolk substances accumulated gradually until the oocytes were full and the follicular cells had disinte-
grated completely, and the nuclei gradually disappeared along with the follicular cells. Eggs were not synchro-
nized and exhibited significantly variable morphology. Immature oocytes adhered to the ovarian matrix and circu-
lated around the matrix of the ovary so that oocytes closer to the center were less developed than those further
away. After maturation, the oocytes were free in the ovarian cavity and were discharged through the oviduct. Ac-
cording to the morphology of oocytes and follicular cells and vitellogenesis, the asynchronous oogenesis of S.
esculenta could be categorized into five stages, with nine phases: proliferative stage (oogonia phase), small growth
stage (free follicular cell phase, single follicular cell phase, and double follicular cell phase), large growth stage
(follicle penetration phase, pre-vitellogenic phase, and late-vitellogenic phase), maturation stage, and resorbing
stage. Meanwhile, the ovarian development cycle could be categorized into six stages (I-VI), according to ovary
appearance and gonad index (GI) and dominant phase of oocytes. Understanding the development and oogenesis
of S. esculenta is of great significance to the theory of cephalopod reproductive biology and improving artificial
propagation technology.
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