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Study on the oogenesis and ovarial development of Sepiella maindroni

JIANG Xia-min, FU Fang-yao, LI Zheng, FENG Xian-dong
( Life Sciences Institute, Ningbo University, Ningbo 315211, China)

Abstract : The oogenesis and ovarian development cycle of Sepiella maindroni, artificial breeding, were
observed on histological and cytological characteristics by using routine histological techniques. According
to the size of oocytes, the morphology of nucleus and the relationship between oocytes and follicle cells, the
oogenesis can be divided into four stages as follows: oogonium stage, oocytes stage, maturation stage and
resorbing oocytes stage. Moreover, the histological characteristics and variational disciplinarian of oocytes at
each stage is described in detail. On the basis of the observation of oogenesis, the results illuminate that this
cuttlefish’ s oogenesis is provided with particularity. About twelve days after hatching, there is oogonium in
the ovary, and then the oogonium proliferate quickly. Examined with a light microscope, the oocytes are of
follicular type, and their development is not at the same developmental stage in the ovary. According to the
oogenesis, the eggs have no primary membrane, there are only secondary membrane and tertiary
membrane. The secondary membrane is excreted by follicle cells; and the tertiary membrane is made by the
secretion of albumen gland, nidamental gland and ink sac. On the basis of the morphological characteristics
and variational disciplinarian through histological observation, the process of ovarial development of
breeding Sepiella maindroni can be divided into 6 stages.
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L. py AR TR A S TSR U0 IR AR, EL. E 7R N 40 AR A2 (AR, x 1000 2. SRJRARAR, H. B, 7 N 40 A% A= AR RE, % 1000;
3. 55 1 mAAHSN RN, . B, 7 50 4B U B BRAR, x 10005 4. 551 BOAHSNBRA0ME, H. B, 7R S0 ARG A% AN AR R
MR, x1000; 5. 55 1 BAHENE 4R, H. E, 75 SIER AR B JBOBE . DUHLIE ™ A RLBE, < 1000; 6. 55 2 WPAEER B4, H. B, R IR AR
PR R, x1000; 7. 552 MAARSNARAANE, H. E, /R F B0 SEHE 40 M B0 T U0 -A 40 M 0 DUELIE” BE P, % 1000 8. 5% 2 BHAR N3 4
i, H.E, /R SN ER A B R BV A, x 4005 9. 5% 3 RSN AR e, H. B SR U0 B3 S MW R A 40 I, BORTE 78 4, %2005 10. 5% 4 HHAH
PRI, B E, /R BN AR AN A AR R, 00 JRBR, %2005 11. 55 5 mAH RSN B 400, H. B, 75 IR AT 4RTE , <2005 12. 555
A A ELSA N AR, HL E, 7R 1R AN 4T, x 2005 13. 55 5 AP RSN AR 40, HL E 7R 5 DRI A AT, 2005 14. 55
5 BRI 41, H. B R 7 R A AT, x200; 15. 555 mAHE S A4, H. E, R 8 R AIT, TR BTE
K, x200; 16. 555 RAHERINA 4G, H. B /REEAA TR B3, x200;5 17. 555 BAAHAANE 400, H. E /R ISR AT
ERCEEE, x200; 18. 55 5 BRI 4H, H E, R SRR AITEIRH I, k2005 19. 55 5 RAAHPHM A, H E, 7R
ERAHRAITHE Z BT HRES, x2005 20. 55 5 RPN, H. E, R IR ARAITEZE R, x200; 21. 55 5 R PH A
AL H. E, R A RAITEES, x100; 22. 555 RPN, H. E, /R FER AT EBGE — 5 N9, x100; 23. 55 5 B P D&
HHE, HE, R EARAL, x100;5 24. 555 BOAHAARNE 40, H. E, /R PR TR B4, 1005 25. 555 BEA PR30 4110, H. B, " 8
fRAL, x40; 26. 55 SETHHER AN A4S, H. B, x40; 27. 55 5 BAHER A S0 400, H. E, /- BB A0ME, %405 28. 25 5 mOAHIRSA N B 41,
H.E RINVEYG, x405 29. RBAINEHN, H. E,7n IEBURL, x 405 30. BB RN 411, x400; 31. BALIR Y5 o0 40
f, x200; 32. BRI AN AL, x40

Explanation of Plate I

1. Oogonium from the primordial germ cells( PGCs) , H. E, showing nucleus, nucleolus, cytoplasm,cell membrane, x 1000; 2. Oogonium
stages, H. E, showing nucleus, nucleolus, cytoplasm, cell membrane, x 1000; 3. Oocyte of the phase 1, H. E, showing nucleus,
amphinucleous, karyotheca, cell membrane, X1000; 4. Oocyte of the phase 1, H. E, showing nucleus, circumjacent nucleolus, karyotheca,
cell membrane, x1000; 5. Oocyte of the phase 1, H. E, showing nucleus, karyotheca,double tramroad cell membrane, X 1000; 6. Oocyte of
the phase 2, H. E, showing follicle cell going to the oocytes, X1000; 7. Oocyte of the phase 2, H. E, showing some follicle cell gointo the
double tramroad cell membrane, X 1000; 8. Oocyte of the phase 2, H. E, showing oocytes with one layer of follicle cell, x400; 9. Oocyte of
the phase 3, H. E, showing oocytes with two layers of follicle cell, X200; 10. Oocyte of the phase 4, H. E, showing oocytes with lots of layers
of follicle cell, x200; 11. Early oocyte of the phase 5, H. E, showing the inflexed rudiment of follicle cell, x200; 12. Early oocyte of the
phase 5, H. E, showing one inflexed of follicle cell, x200; 13. Early oocyte of the phase 5, H. E, showing five inflexed of follicle cell, x
200; 14. Early oocyte of the phase 5, H. E, showing seven inflexed of follicle cell, x200; 15. Early oocyte of the phase 5, H. E, showing
eight inflexed of follicle cell, the inflexed increasing, x 200; 16. Metaphase oocyte of the phase 5, H. E, showing the embranchment in
inflexed of follicle cell, x200; 17. Metaphase oocyte of the phase 5, H. E, showing increasing with inflexed of follicle cell, and the base
incrassation, X200; 18. Metaphase oocyte of the phase 5, H. E, showing the base of inflexed come with cleavage, x200; 19. Metaphase
oocyte of the phase 5, H. E, showing connection between different inflexed, x200; 20. Metaphase oocyte of the phase 5, H. E, showing
reticulate conformation between different inflexed, x200; 21. Metaphase oocyte of the phase 5, H. E, showing inflexed increasing, x 100;
22. Metaphase oocyte of the phase 5, H. E, showing the inflexed reticulation become osculation, X 100; 23. Metaphase oocyte of the phase 5,
H. E, showing the nucleus become deflection, x100; 24. Metaphase oocyte of the phase 5, H. E, showing the inflexed reticulation encircle the
nucleus, x100; 25. Metaphase oocyte of the phase 5, H. E, showing the nucleus become deflection, x40; 26. Terminal oocyte of the phase
5, H.E, x40; 27. Terminal oocyte of the phase 5, H. E, showing the follicle cell, x40; 28. Terminal oocyte of the phase 5, H. E, showing
the yolk, x40; 29. Autumn oocyte, H. E, showing he yolk, x40; 30. Early resorbing oocyte, x400; 31. Metaphase resorbing oocyte, x
200; 32. Terminal resotbing oocyte, x40
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Plate I Oogenesis of Sepiella maindroni
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Platell The configuration of follicle cell and egg envelopes in Sepiella maindroni
1. RAEDHIEANE, x1000; 2. PN IR, x1000; 3. HEIRHEHM, x1000; 4. FEIEHEANE, x1000; 5. ZZIRHEH
J, x1000; 6. AITRAFIERANL, x1000; 7. RITHHAIREAN, x1000; 8. PIHTHHIRHEAII, x1000; 9. BB U sEHR 411,
x1000; 10. REYIIE H.E, x400; 11. =ZHUIIE, x40
1. Follicle cells in the stage of occurrence, X 1000; 2. The inerratic follicle cells in the stage of oocytes, X1000; 3. A singular layer of follicle

cells surrounded oocytes, x1000; 4. Double layer of follicle cells surrounded oocytes, x 1000; 5. Multiple layer of follicle cells surrounded
oocytes, X1000; 6. The early inflexed layer of follicle cells surrounded oocytes, x 1000; 7. The metaphase inflexed layer of follicle cells
surrounded oocytes, X 1000; 8. The terminal inflexed layer of follicle cells surrounded oocytes, X 1000; 9. The resorbing follicle cell, x1000;
10. Secondary membrane, H. E, x400; 11. Tertiary membrane, x 40
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Platelll The ovarian development cycle of Sepiella maindroni
1. T3NSR, H E RINEANR, x400; 2. TN, x400; 3. THANNEL M3, R AR AH IR 400, x200; 4. TTHABREL, x200;
5. MRG0, w00 S8R AR AN 41, x40; 6. IVHASNSL, x40; 7. VHAINEL, x40; 8. VIRAINEL, RLBILBRSOHINEE, x40
AM XTI ; C 41T ; CM 4R ; DB &% AZEY; FC IRl ; FM BB, N 4Hfe; NM BB, NU #{=; OG 5 R 41,
OM PR ELHIE; OO FREF4AME; OR N, OV f=BNE:; RFBILBMIEEAM; RO BN BRI SMM IREINIR; TT =ZFINR; Y
LIk
1. The early ovary in the stage I , H. E, showing oogonium, x400; 2. The ovary in the stage [ , x400; 3. The early ovary in the stage 1T,
H.E, showing oocytes of different period, x200; 4. The ovary in the stage I, x200; 5. The ovary in the stage Il , showing ovary velum
and oocytes of different period, x40; 6. The ovary in the stage IV, x40; 7. The ovary in the stage V, x40; 8. The ovary in the stage VI,
namely the degenerative ovary, x40
AM amphinucleous; C cytoplasm; CM cytoplasm membrane; DB ensenucleus bodies; FC follicle cell ; FM follicle membrane ; K karyotheca; N
nucleus; NM nucleus membrane; NU nucleolus; OG oogonium; OM ovary velum; OO oocytes; OR ovary; OV ovipositor; RF resorbing

follicle cell; RO resorbing oocytes; SMM secondary membrane; TT tertiary membrane; Y yolk
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