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The action mechanism of exogenous gonadotropin
inducing spermatogenesis and maturity of testis in
Japanese eel, Anguilla japonica

FANG Qiong-shan', WENG You-zhu®, LIU Zhi-gang®, WANG Han-sheng' , FANG Yong-giang®
(1. Fisheries Institute of Fujian Province, Xiamen 361012, China;
2. Third Institute of Oceanography, State Oceanic Administration, Xiamen 361005, China)

Abstract ; Immunohistochemical localization of LHR and AR was performed by using rabbit anti-serums
against leuteinizing hormone receptor ( LHR or choriogonadotropin receptor CGR) and androgen receptor
(AR). The aim of present study was to reveal the endocrine mechanism of exogenous gonadotropin ( CPH
and hCG) inducing spermatogenesis in testis of Japanese eel. The results showed that the testis and
spermatogenesis in Japanese eel displayed very marked changes after hormone injection. The observation of
histological section showed the testis of eel was at the stage of spermatogonia proliferation before hormone
treatment, while ten days after the injection of the combination of two gonadotropins, the spermatogonia
mitosis and number increase of primary and second spermatocytes in the lobule of testis of male eel were
seen. Thirty-five days after hormone treatment, a lot of primary and second spermatocytes in the lobule of
testis as well as some sperms in the lumen of seminiferous tubule, except a few spermatogonia near
reproductive epithelium, could be seen. Eight-three days after hormone treatment, the spermatogenesis and
the development and maturity as well as spermiation of testis in male eel completed. Immunohistochemical
staining results further revealed that LH or CG receptors immunoreactivity was located on the reproductive
epithelium showing strong immuno-positive reaction before hormone treatment, while LH receptors
immunoreactivity was located on the cytomembrane of Sertoli cells, Leydig cell or interstitial cell,
spermatogonia, primary and second spermatocytes showing strong immuno-positive reaction after hormone
treatment. Before hormone treatment, androgen receptors were located on the cytomembrane of
spermatogenic cells and reproductive epithelium, while AR were located within nucleus or in cytoplasm of
these spermatogenic cells, but spermatids and sperm showed immuno-negative reaction. The results
demonstrated for the first time that the action mechanism of two hormones inducing spermatogenesis and
maturity in eel is mediated by their corresponding receptors. Thus, the present study will provide scientific
basis for the dosage and intervallic time of injecting hormones during artificial propagation of eel.

Key words; Anguilla japonica; gonadotropin; hCG receptor; spermatogenesis; immunohistochemistry
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Plate I The histological section of testis before and
after hormone injection in male eel

1. The multiplicative stage of spermatogonia before hormone injection, spermatogonia (sg) and Sertoli cell (arrow) in testis of male eel
were seen; 2. Plate | -1 amplification, primary spermatocytes (scl) and Leydig cell (Lc) between lobules were seen; 3. Ten days after
hormone treatment, spermatogonia mitosis (arrow) , primary and second spermatocytes (scl and sc2) could be seen; 4. The number of
primary and second spermatocytes ( scl and sc2) increased obviously after hormone treatment for two weeks; 5,6. In the pink testis ( Plate
1 -5) of male eel, some spermatids and sperms existed in the tubular cavity, and the number of sperms increased obviously in the milky
white testis (Plate ] -6) ; 7. After 56-days hormone treatment, it is seen second spermatocytes (sc2) near reproductive epithelium and a

lot of sperms in the tubular cavity; 8. Full ripe sperms existed in the tubular cavity after 83-days hormone treatment
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L BRALTEAT ,hCG R A GPETE B A7E A b J (87 3k) B IR i B PR SR IE 5 2. 58 2 IRIE ST MR 5, hCG 3244 Sue 1 e
TENE IR AN (sg) <Sertoli ZHHE (ZHETk ) HIFNER AN (scl) AE BT AHL ( =085k ) 53 5 3 KEHME/R, 5 EIARZ hCG %
S FH R R MRS R 0 54,5, 58 5 IRIER LTS , EEAFAUR Sertoli 41 AN W1 I 40 0 % IR, Bom 98 ) S B2 FH ¥ S B, FH 14y
R 6. 55 7 WEBRAER)E , 7 BB AL LS ST 2R 78 b B IR 40 R0 GURT TR RS 5 40 L B S PRI At

Plate I Localization of hCG receptor in the testis
1. Immunoreactive activity of hCG receptor was located on the reproductive epithelium(arrow) , showing strong immuno-positive reaction;
2. After the second hormone injection, immunoreactive activity of hCG receptor was located in the spermatogonia (sg) , Sertoli cell ( thin
arrow) , primary spermatocytes ( scl) and Leydig cell (hollow arrow) ; 3. After the third hormone injection, the number of immuno-
positive cells of hCG receptor increased compare with the second time; 4,5. After fifth hormonal treatment, the main characteristic was the
development and maturity of Sertoli cell and Leydig cell, showing strong immuno-positive reaction, and positive substance was distributed
along cytomembrane; 6. After seventh hormonal treatment, spermatogonia, primary and second spermatocytes near reproductive epithelium

showed immuno-positive
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Plate I Localization of androgen receptor in the testis

1. AR was located on the reproductive epithelium ( thin arrow) and on the cell membrane of spermatogonia ( hollow arrow) and primary
spermatocytes (scl) before hormonal treatment; 2. After 2-week hormonal treatment, AR immunoreactive activity was located within
nucleus and cytoplasm of spermatogonia and primary spermatocytes, while spermatids and sperm showed immuno-negative; 3. After third
hormone injection, AR immunoreactive activity were located within the nucleus or in the cytoplasm of spermatogonia, primary and second
spermatocytes; 4. After fifth hormone injection, AR immunoreactive activity were located within the nucleus of spermatogonia and in the
cytoplasm of primary and second spermatocytes; 5. After seventh hormone injection, AR immunoreactive activity were located on the

reproductive epithelium (arrow) in mature testis



