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Mechanism of exogenous-gonadotropins-induced oogenesis and ovarian
maturation of Japanese eel ,Anguilla japonica

SONG Hai-xia', FANG Qiong-shan’, WENG You-zhu', WANG Han-sheng®, FANG Yong-qgiang'*
(1. Third Institute of Oceanography ,State Oceanic Administration ,Xiamen 361005, China;
2. Fisheries Institute of Fujian Province ,Xiamen 361012, China)

Abstract: Immunohistochemical localization of LHR, ER and PR was performed using rabbit anti-serum
against leuteinizing hormone receptor (LHR or choriogonadotropin receptor CGR ) ,estrogen receptor ( ER)
and progesterone receptor ( PR ). The aim of study was to reveal the endocrine mechanism of exogenous
gonadotropin (CPE and hCG) inducing oogenesis and oocytes maturation in ovary of Japanese eel. The
results showed that the ovary development and oogenesis in Japanese eel displayed very marked changes
before and after hormones injection. The histological section showed at the early phase of vitellogenesis stage
before hormone treatment, oocytes average diameter is about (220 = 0. 01 ) um, ten days after the first
injection of the combination of two gonadotropins. It differed from control group,yolk nucleus scattered in
the surrounding of nucleus and number of nucleolus increased obviously, about 18 —20 nucleoli, and about
8 —10 nucleoli in the control group. . After the third and fourth hormones treatment, the oocytes entered in
the early- mid phase and middle phase of vitellogenesis stage and the number yolk granuleus was increased.
After the sixth and seventh hormone treatment, the oocytes entered mature stage from mid-late phase of
vitellogenesis stage, the cytoplasm of oocyte were full of yolk granules, cellular diameter and nuclear
diameter were increased,about (570 £1.39) um and (128 +1.19) wm, respectively, while no change in the
control group. At the same time , the staining results of immunohistochemistry showed that LHR ,ER and PR
were located on the cytoplasm,nuclear membrane , nucleoplasm,egg envelope and somatic cell. It was worth
to note that localization characteristic of the three receptors after the third and furth hormone treatment, LHR
immunoreactivity was located mainly in the cytoplasm of somatic cells( follicle cell at inner layer and thecal
cell outside ) of oocyte and showed strong immuno-positive reaction, while ER and PR were located in the
nucleus. Those results revealed that the endocrine mechanism of exogenous hormones (LH,FSH and hCG)
inducing the development and maturation of oocyte in female eel were as follows:first, LH and hCG bound
with LH receptor on the somatic cells, which stimulated somatic cells synthesis and secretion estradiol-173.
Then,E, bound with its nuclear receptor in oocyte,stimulating growth and development as well as synthesis
of yolk granules in the vitellogenesis stage oocyte. In addition, PR might mediate 17«-hydroxyprogesterone
in the gene effects of oocyte and its final maturation. For the first time, the present study would provide
morphological demonstration.

Key words: Anguilla japonica; gonadotropin; LH or CG receptor; oogenesis; immunohistochemistry
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Plate I  The histological section of ovary before and after hormones

injection in female eel
1. The early stage of vitellogenesis in ovary before hormone injection,a lot of lipid vesicles exist in cytoplasm. Basophilic dense material
(arrow) , yolk nucleus( thin arrow) ,N:germinal vesicle( nucleus) x 50; 2. Fig. 1 amplification, it was seen yolk granules ( arrow)in the
edge of cytoplasm and the nucleolus is close to the nuclear membrane ( thin arrow ), x 100; 3. Ten days after hormone treatment, the
number of nucleolus increased (arrow) , x110; 4. After the second injection, it is seen nucleolus squeezing from nucleus (arrow) and the
number of yolk granules increased, x100; 5. After the third and fourth injection, the oocytes entered early-mid phase and middle phase of
vitellogenesis stage,yolk granules distributed in the center of cytoplasm, x 70; 6. After the sixth injection, the oocytes entered mid-late
phase of vitellogenesis stage,yolk granules in cytoplasm further increased, x60; 7. The amplification egg envelope of oocyte,it was seen
follicle cells (arrow)close to egg envelope and thecal cells( thin arrow ) in outside, X 810; 8. The oocytes entered mature stage after the

seventh injection, x56.
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Plate I Localization of LH receptor in the ovary

1. Female eel in the control group,immunoreactive activity of LH receptor was located on the egg envelope (arrow ) ,cytoplasm and nuclear
membrane ( thin arrow ) ,showing very weak immuno-positive reaction, x 50; 2. After the first injection, immunoreactive activity of LHR
was located on the egg envelope (arrow) ,cytoplasm ( thin arrow ) and nuclear membrane , showing weak immuno-positive, x 100 ;3. After
the third injection,except the cytoplasm of early oocyte (arrow)showed immuno-positive ,only somatic cells( thin arrow) on the oocyte at
early- mid phase of vitellogenesis stage showed strong immuno-positive reaction to LHR antibodies, x50 ; 4. The amplification of somatic
cell on the egg envelope in figure 3 ,it was seen thecal cells(arrow) in outside close to egg envelope showing stong immuno-positive, X
700; 5. After the fifth injection, the nucleoplasm ( arrow ) and somatic cell (thin arrow ) of mid-phase of some oocytes showed strong
immuno-positive to LHR antibodies, x50; 6. The amplification of somatic cell on the egg envelope in figure 5, it was seen follicle cell
(arrow ) inner layer and thecal cell ( thin arrow ) outside layer showing strong immuno-positive reaction to LHR antibodies, x 645 ; 7. After
the sixth injection,,immunoreactive activity of LHR was located on the nucleoplasm,somatic cell(arrow) on the egg envelope at mid-late
phase of vitellogenesis stage , showing strong immuno-positive reaction, x50 ; 8. After the seventh injection, nucleoplasm and egg envelope

showed weak immuno-positive, x 60.



74 RIUFET 55 SNIEPE M IR R 5 T I AR S8 g 1 1 A A5 M1 O SR % 77 i L 1009

BRIl ER 7468 50 & A ay E iz
L. of B ZF e ER S0 i P O 7R A% BRI (7 3Kk ) FUIR @B (405 k), = 505 2. 45 1 W EE MR , DR R- 4 L Y ER i
PEA R AR, x 1005 3. 55 3 YIS, ER G Pk R (078 0P 3 & A o TR AR 0 B (7 k), S5 B0 S B, A% B L i
PRV, x 1405 4. 18] 3 GIRAE AR, nT DLuE v A0 (7 3k ) R AN (407357 3k ) X ER HUM R s iy S 2 B, x 5005 5. 5% 5 Wik
S35 J BRI P8 57 46 OB A0 A BRI A0 b, S SR8 P S, > 1405 6. [ 5 BRI , AT DL I 400 755 Sk ) s 24
(A0TSR WoRSRAHRE I, x 5005 7,8. 55 6 Al 7 Y5GO A H: 5 33 R BG4 30) B 20 D 19 4 B X ER 7T 4% I s G 82 FHL 4
AR5, UM, OC: B E A= FLI DR B4, 7. %605 8. x50,
Platelll Localization of estrogen receptor in the ovary

1. Female eel in the control group, immunoreactivity of ER receptor was located on the nucleoplasm, egg envelope (arrow ) , lipid vesicle
membrane ( thin arrow) , x50; 2. After the first injection, ER immunoreactivity of oocyte had increased obviously, x100; 3. After the third
injection, ER immunoreactivity located somatic cells (arrow) of mid-phase of vitellogenesis stage showed strong immuno-positive , while the
positive reaction of cytoplasm and nucleoplasm of oocyte decreased, x 140; 4. The amplification of egg envelope in figure 3,it was seen
follicle cell (arrow ) and thecal cell (thin arrow ) showing strong immuno-positive reaction to ER antibodies, x 500; 5. After the fifth
injection, ER immunoreactivity located on the nucleoplasm and somatic cell ,showing immunopositive reaction, x140; 6. The amplification of
somatic cell in figure 5,it was seen follicle cell (arrow) and thecal cell( thin arrow ) showing strong immuno-positive, x500; 7,8. After the
sixth and seventh injection,egg envelope of oocyte at mid-late phase of vitellogenesis and mature stage showed immuno-positive from strong

to weak to ER antibodies, the nucleoplasm showed immuno-negative. OC:the oocyte at early phase of vitellogenesis,7. x60; 8. x50.



1010 KoE ¥ R 34 &

. \

e N ¥

EIRRIV PR 7148 OF £ 40 i i i & fiL
1Ot R A PR e {7 41 S £ 78 B0 B 240 6 P S0 L BRI (97 S ) AV IR (475 3k ) L x 605 2. 85 —RIE IR IS, PR TE B 1)
2NN S T P S S S R SR B PR SO, > 905 3,4 575 3 I 5 YT IS , PR G i 1 5 (6 7 B 2 4 A= Hh 397 B0 - 40 i B 2 ey £
T 7Sk ) A B S P MO SBT3, X 70,4, x 565 5. [&] 4 (RAMMO , T L8 o 240 D S 705 6 ) S 88 B P SO, % 5005
6. 55 6 YCEHTIE , SN B A A v — 5 H O RE 20 I DR BB AIAZ 2 X PR HUA R S B, x 655 7, iUz B B A1 PR S B i 7
TETNE (57K ) , OC: B g Sz A= BB B, x 130,
PlatelV Localization of progesterone receptor in the ovary

1. Female eel in the control group,PR immunoreactivity was located on the cytoplasm,egg envelope( arrow) ,lipid vesicle membrane ( thin
arrow) , x60; 2. After the first injection, PR immunoreactivity in oocyte showed more strong immuno-positive reaction, x90; 3 ,4. After
the third and fifth injection, PR immunoreactivity was located somatic cells of egg envelope ( arrow ) and nucleoplasm showed immuno-
positive at mid-phase of vitelogenesis stage, while the cytoplasm showed immuno-negative,3. x 70,4. x 56; 5. The amplification of
somatic cell in figure 4,it was seen follicle cell(arrow) in outside close to egg envelope showing strong immuno-positive, x500; 6. After
the sixth injection, the egg envelope of oocyte at mid-late phase of vitellogenesis stage showed immuno-negative to PR antibodies, x65; 7.

The oocyte of mature stage, PR immunoreactivity showed on the egg envelope,OC :the oocyte at early phase of vitellogenesis, x 130.



