#31% A6 ol B b R Vol. 31,No. 6
2010412 A PROGRESS IN FISHERY SCIENCES Dec. ,2010

i 7 KB B X R 2 BP £ 20 Be A S B FA B 52 R

FARE HEB FTEC FHT
C o E B2 B PR ST T . S 266071)
Crf E B B 5T A Be » Jb BT 100049)
C HE KRR T 5E BE K P BF ST . F S 266071)
C R T 1 R A BBV P K 7= 1 SR 7 5 T RS 88 %, 116023)

wm = B i B3 AY ZRIR A AR AAEBE TR S B m e AT T RINAZRAAR, R
T A AEBE AT R AP I B R RAE R R A B m e AR R T R F I m e iE
z‘i@b%yméﬁéw%é&:‘@%édﬁ&ém@#@ﬁmﬁ;@ﬁi,i/n\z‘;ﬁéﬁéﬁ&émﬁ@ﬁt%iﬁf@ﬁﬂ rEFBEE
AR B A TEL MG FmEERPREAL RN, AR ABEELEL YK A GIFEm
e 20 min, 97 B fm A 64 A KR T A S R T AR MR S AR sk I A R AL . S,
BB R EHRBI . H— AR RN AR, A2 F B AP 2R BOR ST R A 90 B e B A AR RAER . 5
TR, AR MR R EAE 10 °~10 " mol/L & AL, TR R AP B am K A A K k5 .10
mol/L B 597 5 fm B R T8 909 A b,

B335 ) A 97 B 4w fieL R IR 3 B MR B
hESHES S968.9 XHkiRHIAL A XEHE 1000-7075(2010)06-0082-08
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ABSTRACT Water-extracts of radial nerves from starfish and dithiothreitol (DTT) were
used to induce the oocyte maturation for sea cucumber Apostichopus japonicus (Slenka). Al-
though radial nerve extracts failed to induce oocyte maturation for sea cucumber, breakdown of
germinal vesicles and subsequent meiotic behavior of chromosomes were induced by the treat-
ment with DTT. Oocytes of the sea cucumber A. japonicus were arrested at the germinal vesi-

cle (GV) stage and did not start maturation spontaneously. After being treated with DTT for
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20 min, the GV began to migrate to the animal pole of the oocyte, then the GV broke down,
which is called germinal vesicle breakdown (GVBD). Meiosis of the oocyte reinitiated and two
polar bodies protruded out successively. DTT with the concentration of 107! ~10"° mol/L suc-
cessfully induced GVBD. Maturation percentage reached 90% when the concentration of the
DTT solution was 10 % mol/L. Oocytes induced to maturation could be fertilized, while they
could not develop normally.
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A. Developing oocyte located in a follicle, the oocyte is relatively small and the protuberance is thin. The oocyte connects to the follicle via a protu-

berance, there is a jelly space between the follicle and the oocyte, arrow shows broken canal-shaped connect structure
B. Fully grown oocyte. Arrow shows intact connect structure, the follicle connects to gonad wall via the structure
C. Ultrastructure of the oocyte and the follicle, many microvilli protrude from the surface of the oocyte into the jelly space
D. Oocyte protuberance by scanning electron microscope, the concaved top is the connection place
Pr: Protruberence; GV: Geminal vesicle; Js: Jelly space; Fc: Follicle; Mv: Microvilli
BL1 BERE A 2 T 2R Dk U R R 3RO i e 2 2R

Fig. 1 Oocyte, oocyte protuberance, follicle and canal-shaped connect structure

AL NS B HE AR /NS e D S 1 B R A0 AL AR DRI B R A R T R — )2 U8 (Fo) A VLA T B BRI Y v g s R T — L
Bar=150 pm

B. A BN BRI ML AE 102 mol/L (1) DTT W P AL B 20 min, &£ KW KRFHE LI HEBA . Bar=150 pm

C. G A2 Hh A 31 19 B 40 A 52 K5 IR 28 i I 4

Ft. AT /NS sFo. 8L

A. Oocytes excised from the ovary are arrested in the GV stage. There is a small tip on one side of the oocyte which connects the oocyte and the
follicle folding it. Some oocytes complete the ovulation, germinal vesicles locate in the center or eccentric position of the oocyte. Bar=150 pum

B. After being treated in DTT solution with the concentration of 102 mol/L for 20 min, most of immatured oocytes have started the GVBD, the
membrane of the GV breaks down and the chromatin locates in the animal pole of the oocyte. Bar=50 pm

C. “Fertilization membrane” would be occasionally raised up during the oocyte maturation

Ft. Female procreation tubule;Fo: Follicle

B2 30 2 A B /N R A ) 04 B EE A1 B AN DTT X BB 40 Al 119 42 24 4E

Fig. 2 Maturation induction of oocytes excised from ovary tubules by DTT solution
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. Immatured oocytes. Fully grown oocyte is spherical with the diameter of 140~160 pm, a specialized nuclear locates in its center which is named as germi-

nal vesicle. 1~3 nucleoli locate in the GV. The oocyte is folded by a layer of follicle, a plasmic protrusion with a length of about 10 pm locates on the sur-

face of the animal pole region of the oocyte, very few yolk is found in it. The oocyte is connected to the follicle by this protrusion. Bar=>50 pm

. Oocytes which have completed the ovulation, The GV moves to the animal pole

The shape of the GV changes from spherical to oval during its migration, the membrane facing to the animal pole flattened, the nucleoli have vanished

. Oocytes have completed the GV migration. Cytoplasm near the animal pole and the protrusion is lack of yolk

The first polar body extrudes from the site where the former oocyte protuberance once located in

. The second polar body extrudes from the place where the first polar body extruded

Pr: Protuberance; Nu: Nuclear;Fo: Follicle
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Fig. 3 Process of artificial induced maturation

R R U RE AT AL T AR 1 KIREO AT . Bar=50 pm  B. 5 1 RSS2 P e A HES T ARGEAR . Bar=50 pm
L WO RO BRI Y A R A T B . Bar=150 pm
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. Before GVBD, the oocyte is at prophase I; pachytene stage, the diameter of condensed chromosomes is about 5~8 pm. Bar=50 ym
. Oocytes at metaphase I. The chromosomes are arrayed on the nuclear plate. Bar=50 pm
. Ooocytes at anaphase I. The picture shows the separation of homologous chromosomes

. Oocytes at anaphase [[. The first polar body has been released and the second polar body is about to extrude out. The female pronuclear has

formed (arrow)
&4 00 2 00 B 4t ek 450 o 25 e v i) B AR AT

Fig. 4 Behavior of Chromosomes during the meiosis
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JIGE 2 208 000 1% B 40 Y T 250 DAY okl A 0 0 96 40 Y £ 7 A A 5 O R 0 M A 5 S IR T

SRS UE I OB IR IR AT AE 5 7 U A P 2 i IBCIRRT R 2 B9 B A B R B A (2 2 L 300 B R 2 B0 B 0 i A
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BERE A S 0 R B AL A A ) T DTT 25 55 56 465 10 BE 08 Ak IR 35 26 F80 275 - 490 1 0] 79 522 i) o 158 P 6 ik L 0
T 2 OB 40 M %) S B B TR A ] (Kishimoto ez al. 1973) 5 %5 4h . 1-MeAde RE % I 45 5 ¥ 22 B0 5 40 i
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