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(1) Inst i tute of E c o n o m i c Aqua t i c An ima ls , Schoo l of Life S c i e n c e s , Z h o n g s h a n University, 

G u a n g z h o u 5 1 0 2 7 5 , C h i n a . 

(2) Pearl River F i she ry R e s e a r c h Inst i tute, C h i n e s e A c a d e m y of F ishery Sc iences , 

G u a n g z h o u 5 1 0 3 8 0 , C h i n a . 

A B S T R A C T 

8 in jec t ions of c a r p p i tu i ta ry ex t rac t ( C P E , 5 pit. / f i sh / 10 days ) i n d u c e d ovar ian 

matura t ion in f ema le ee l , g o n a d o s o m a t i c index (GSI ) i nc reas ing s ign i f icant ly to 43-55 % . 

4 in jec t ions of C P E (1 -2 pit . / f i sh / 10 d a y s ) i n d u c e d s p e r m a t o g e n e s i s a n d s p e r m i a t i o n 

in m a l e e e l , G S I i n c reas i ng to 2 .1 -2 .8 %. A f te r se r i a l i n j ec t i ons of C P E , se rum 

g o n a d o t r o p i n (G tH) levels i nc reased signi f icant ly, ind ica t ing that t he e x o g e n e o u s G t H 

s t imu la ted gonada l d e v e l o p m e n t a n d ma tu ra t i on in the J a p a n e s e e e l . 8 imp lan ta t ions o f 

17 a -me thy l tes tos te rone (MT) or a n d r o s t e n e d i o n e ( A D S D ) (50 u g / g b o d y we igh t / 1 5 days) 

s t imu la ted ova r i an m a t u r a t i o n in f e m a l e ee l , G S I i n c r e a s i n g s ign i f i can t l y to 3 8 - 4 9 % . 

4 imp lan ta t ions of M T or A D S D (50 ug / g body we igh t / 1 5 days) i n d u c e d s p e r m a t o g e n e s i s 

a n d s p e r m i a t i o n in t h e m a l e e e l , GS I i nc reas ing to 2 .1 -3 .5 %. M T or A D S D imp lan ta t i ons 

s ign i f i can t ly e leva ted p i tu i ta ry a n d s e r u m G t H c o n t e n t s . A D S D or M T imp lan ta t i ons 

resu l ted in the s ign i f i can t e leva t ion of s e r u m es t rad io l leve ls in f e m a l e ee l a n d se rum 

tes tos te rone levels in ma le ee ls . In fema le ee l , A D S D imp lan ta t i ons s ign i f icant ly inc reased 

mamma lean - l i be -gonado t rop in - re l eas i ng h o r m o n e ( m G n R H ) con ten t in bra in and pituitary. 

T h e s e resu l ts d e m o n s t r a t e d tha t t he pos i t i ve f e e d b a c k e f fec ts of sex s te ro i ds on t h e brain 

( h y p o t h a l a m u s ) - p i t u i t a r y - g o n a d ax is p lay an impo r t an t ro le o n the i nduc t ion of g o n a d a l 

d e v e l o p m e n t a n d m a t u r a t i o n in t h e J a p a n e s e e e l , a n d t h e e n d o g e n e o u s G t H is t h e key 

h o r m o n e d u r i n g t h e s e phys io log i ca l p r o c e s s e s . In the m a t u r e d f e m a l e ee l , ovu la t i on a n d 

s p a w n i n g c a n be i n d u c e d 18-21 h o u r s fo l l ow ing an in jec t ion of C P E a lone or in 

comb ina t i on wi th [D -A la 6 , P ro 9 -NEt ] - lu te in iz ing h o r m o n e - r e l e a s i n g h o r m o n e ( L H R H - A ) and 

d o p a m i n e a n t a g o n i s t d o m p e r i d o n e ( D O M ) . 

K e y - w o r d s : h o r m o n a l i nduc t ion , gonada l ma tu ra t i on , ovu la t ion , Anguilla japonica. 

I N D U C T I O N A R T I F I C I E L L E D E L A M A T U R A T I O N D E S G O N A D E S 

ET DE L 'OVULATION C H E Z L ' A N G U I L L E J A P O N A I S E (ANGUILLA JAPONICA T. E T S . ) . 

R É S U M É 

8 in jec t ions d 'extra i t hypophysa i r e de ca rpe ( C P E , 5 h y p o p h y s e s / po i sson / 1 0 jours) 

i ndu isen t la ma tu ra t i on o v a r i e n n e c h e z l 'angui l le f eme l l e , le r appo r t g o n a d o s o m a t i q u e 

( R G S = G S I ) a u g m e n t a n t s i g n i f i c a t i v e m e n t j u s q u ' à 4 3 - 5 5 %. 4 i n j e c t i o n s d e C P E 
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( 1 - 2 h y p o p h y s e s / p o i s s o n / 10 j o u r s ) indu isent la s p e r m a t o g e n è s e et la s p e r m i a t i o n 

c h e z l ' angu i l l e mâ le , le R G S a u g m e n t a n t j u s q u ' à 2 ,1 -2 ,8 %. A p r è s d e s in jec t ions 

r é p é t é e s d e C P E . les t a u x de gonado t rop ine (G tH ) sé r i que a u g m e n t e n t s ign i f i ca t ivement , 

i n d i q u a n t q u e la G t H e x o g è n e s t i m u l e le d é v e l o p p e m e n t g o n a d i q u e et la 

m a t u r a t i o n d e l 'Angui l le j a p o n a i s e . 8 implants de 17 a -mé thy l t es tos té rone (MT) ou 

d ' a n d r o s t è n é d i o n e ( A D S D ) (50 u g / g poids d u c o r p s / 15 jou rs ) s t imu len t la ma tu ra t i on 

o v a r i e n n e c h e z l 'angui l le feme l le , le R G S augmentan t s ign i f i ca t ivement j usqu 'à 38 -49 %. 

4 i m p l a n t s d e MT ou A D S D (50 u.g / g po ids du c o r p s / 15 j ou rs ) indu isen t la 

s p e r m a t o g e n è s e et la spe rm ia t i on chez l 'anguil le mâ le , le R G S a u g m e n t a n t j usqu 'à 

2 , 1 - 3 , 5 % . L e s imp lan ts de M T ou A D S D élèvent s ign i f ica t ivement les taux hypophysa i res 

e t s é r i q u e s d e G tH . Les imp lan ts de M T ou A D S D résul tent en une é lévat ion s igni f icat ive 

d e s t a u x d 'es t rad io l sé r i que c h e z la femel le et de tes tos te rone sér ique chez le mâ le . C h e z 

l 'angu i l le f eme l l e , les imp lan ts d ' A D S D augmen ten t s ign i f i ca t ivement le c o n t e n u cérébra l et 

h y p o p h y s a i r e en g o n a d o l i b é r i n e d e type m a m m a l i e n n e ( m G n R H ) . C e s résu l t a t s 

d é m o n t r e n t q u e le r é t r o c o n t r ô l e pos i t i f d e s s té ro ïdes s e x u e l s sur l 'axe c e r v e a u 

( h y p o t h a l a m u s ) - h y p o p h y s e - g o n a d e s joue un rô le i m p o r t a n t d a n s l ' i nduc t i on du 

d é v e l o p p e m e n t g o n a d i q u e et de la maturat ion chez l 'Angui l le j apona i se et que la G tH 

e n d o g è n e es t l ' ho rmone c lé du ran t c e s p rocessus phys io log iques . C h e z l 'angui l le femel le 

m û r e , l ' ovu la t i on et la pon te p e u v e n t ê t re indu i tes 18-21 h e u r e s a p r è s une in jec t ion de 

C P E s e u l o u en c o m b i n a i s o n a v e c un a g o n i s t e de la g o n a d o l i b é r i n e [ D - A l a 6 , 

P r o 9 - N E t ] - L H R H (LHRH-A ) et un antagonis te d e la d o p a m i n e , le d o m p e r i d o n e ( D O M ) . 

M o t s - c l é s : i n d u c t i o n h o r m o n a l e , m a t u r a t i o n g o n a d i q u e , o v u l a t i o n , Anguilla 

japonica. 

I N T R O D U C T I O N 

T h e J a p a n e s e ee l , Anguilla japonica, is a h ighly va lued spec ies in the aquacu l tu re of 

C h i n a . T h e ee l cu l ture in C h i n a deve loped rapidly in recent years , t he annua l p roduc t ion of 

cu l t u red -ee l a m o u n t e d to 7 0 - 9 0 t h o u s a n d tons ; espec ia l ly in sou the rn Ch ina , in the Pear l -

r iver de l t a a n d Han- r i ve r de l t a a r e a of G u a n g d o n g Prov ince , severa l la rge ee l -cu l tu re 

f a r m s w e r e es tab l i shed , the annua l yield of cu l tured-ee l e x c e e d e d 50 t housand tons , 

a c c o u n t for 6 0 % of tota l p roduc t i on of China. D u e to the deve lopmen t of large sca le of eel 

f a r m i n g , m o r e and more g lass ee ls a re needed . Current ly, abou t 6 0 - 8 0 tons of g lass eels 

( e q u a l s 4 0 0 - 5 0 0 mi l l ion g lass ee ls) a re d e m a n d e d for cu l tu re in Ch ina . However , eel larva 

is en t i r e l y d e p e n d e n t on t h e c a p t u r e of wi ld. T h e rep roduc t i ve c y c l e of t he J a p a n e s e ee l , 

l ike tha t of t h e Eu ropean ee l (A. anguilla), is charac te r i zed by a long de lay before sexua l 

m a t u r a t i o n , a n d , e v e n at t he b e g i n n i n g of the rep roduc t i ve m ig ra t i on to the sea , the 

g o n a d s r e m a i n immatu re ; f u r t h e r m o r e , if the reproduct ive migra t ion is b locked, such as by 

cap t i v i t y , s e x u a l m a t u r a t i o n wi l l never occur. T h u s , the d i scove ry of m e a n s of i nduc ing 

o v a r i a n d e v e l o p m e n t to the p r e s p a w n i n g s tage, to enab le p roduc t ion of fer t i le eggs and 

v i a b l e l a r v a e , w o u l d be a m a j o r ach ievemen t . T rea tmen t of J a p a n e s e ee ls w i th 

e x o g e n e o u s gonado t rop in (GtH) , s u c h as ca rp pi tu i tary extract (CPE) or h u m a n chor ion ic 

g o n a d o t r o p i n ( H C G ) has b e e n demons t ra ted to induce g o n a d a l deve lopmen t as wel l as 

ovu la t i on a n d spe rm ia t i on , but v iab le larvae have not been p r o d u c e d so far (OHTA et al., 

1 9 9 6 ) . C h r o n i c t rea tmen t wi th tes tos terone (T) can s t imu la te ovar ian deve lopmen t of 

J a p a n e s e ee l to the p r e s p a w n i n g s tage , and prov ide a new lead on the dif f icult p rob lem of 

i nduc t i on of gonada l ma tu ra t i on of the Japanese eel (LIN et al., 1991) . 

T h i s p a p e r i n t r o d u c e s o u r s tud ies o n t h e e x o g e n e o u s a n d e n d o g e n e o u s 

g o n a d o t r o p i n (GtH) s t imu la ted g o n a d a l deve lopment a n d matu ra t ion , and the ho rmona l 

t r e a t m e n t induc ing ovu la t ion in the Japanese ee l . 
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M A T E R I A L A N D M E T H O D S 

Freshwater s tage Japanese silver ee ls ( female body we igh t 3 8 0 - 5 6 0 g, b o d y length 

5 5 - 6 7 c m , ma le body we igh t 1 2 0 - 2 4 0 g, body length 4 2 - 5 3 cm) w e r e cap tu red f r om 

O c t o b e r to D e c e m b e r near the es tua ry of t h e Pear l River, G u a n g d o n g P rov ince , Ch ina , 

a n d t r a n s p o r t e d to the laboratory . In t h e labora tory , t h e ee ls w e r e ma in ta i ned indoor in 

t anks at r o o m t e m p e r a t u r e ( range 18-26 °C) u n d e r a na tu ra l p h o t o p e r i o d reg ime w i t h 

recyc l ing ar t i f ic ia l s e a w a t e r (sal in i ty 3 0 - 3 5 pp t ) . Ee l s w e r e a c c l i m a t e d to labora to ry 

cond i t ions mo re t han one m o n t h . All expe r imen ts we re c o n d u c t e d on la te-January till May. 

17 a -methy l tes tos te rone (MT) a n d and ros tened ione ( A D S D ) we re pu rchased f r om 

S i g m a , St Louis , M issour i , U.S.A. ; d o m p e r i d o n e ( D O M ) w a s pu r chased f rom Janssen , 

Bee rse , B e l g i u m ; L H R H - A w a s p u r c h a s e d f r om t h e N i n g b o F ish H o r m o n e Factory, 

Z h e j i a n g P rov ince , C h i n a . M T a n d A D S D w e r e i n c o r p o r a t e d into s i last ic a n d m a k e pel le t 

as d e s c r i b e d by P A N K H U R S T et al. ( 1986 ) a n d L IN et al. ( 1991 ) . C a r p p i tu i ta r ies w e r e 

co l lec ted locally. 

T h e ef fects of e x o g e n e o u s G tH and e n d o g e n e o u s G t H on the induct ion of gonadal 

matura t ion we re invest iga ted. For the ef fects of e x o g e n e o u s G t H , si lver ee ls w e r e injected 

i n t r a m u s c u l a r l y w i t h c a r p p i t u i t a ry ex t r ac t ( C P E ) (5 p i t u i t a r y / f e m a l e ee l a n d 

1 -2 p i tu i ta ry / ma le ee l ) . In ject ions were g iven at the s tar t of the exper iment , a n d a t 10-day 

in te rva l . C o n t r o l s w e r e in jec ted wi th f r e s h w a t e r t e l eos t phys io log ica l sa l i ne (PS ; 

B U R N S T O C K , 1958 ) . For the ef fects of e n d o g e n e o u s G t H , the s i last ic pe l l e t s wh ich 

con ta ined M T or A D S D w e r e imp lan ted wi th fo rceps into the per i tonea l cavi ty of si lver ee l 

t h rough an inc is ion ( 2 - 4 m m ) cut in the body wal l . Imp lan ts ( M T or A D S D 50 jag / g body 

we igh t ) we re g iven at the star t of the exper iment , a n d at 15-day in terva l . Cont ro ls received 

a b lank si last ic pel let . B lood samp les w e r e ob ta ined by punc tu r ing the cauda l vascu la ture 

wi th a 25 g u a g e need le a t tached to a 1 ml sy r inge . At t he e n d of exper iment , the f ish w e r e 

ki l led by decap i ta t ion , and the pi tu i tar ies quick ly r e m o v e d a n d f rozen unti l extract ion. T h e 

ovar ies were r e m o v e d and we ighed to de te rm ine g o n a d o s o m a t i c index (GSI , = gonad 

we igh t / body we igh t X 100) . B lood samp les w e r e a l lowed to clot on ice for severa l hours, 

a n d the s e r u m w a s sepa ra ted by cent r i fugat ion a n d s to red at -25 °C until de te rmina t ion of 

G t H , t es tos te rone (T) or est radio l (E 2 ) by r ad io immunoassay (RIA) . C r u d e pi tui tary extracts 

were p repa red in R IA buffer by gr ind ing wi th a h o m o g e n i z e r ; the supe rna tan ts we re kept 

f rozen at -25 °C unti l RIA. G t H levels of p i tu i tary a n d s e r u m samp les w e r e measu red in a 

he te ro logous RIA us ing an an t i se rum to the p-subuni t of ca rp G t H a n d carp G t H for the 

assay s t a n d a r d s a n d t racer , as d e s c r i b e d by L IN et al. ( 1986 , 1991) . G o n a d o t r o p i n 

re leas ing h o r m o n e ( G n R H ) levels of bra in a n d pi tu i tary s a m p l e s w e r e m e a s u r e d by RIA 

speci f ic for m a m m a l i a n G n R H ( m G n R H ) , as desc r i bed by K I N G et al. (1990) . Serum 

s a m p l e s w e r e ex t rac ted w i th d ie thy l e ther a n d a n a l y s e d for T a n d E 2 con ten t us ing the 

pro toco l desc r i bed by VAN D E R K R A A K et al. (1984) . Da ta w e r e ana lysed by one-way 

ana lys is of va r iance and Duncan 's mul t ip le range test . 

R E S U L T S A N D D I S C U S S I O N 

I. E f f e c t s o f C P E i n j e c t i o n s o n t h e i n d u c t i o n o f g o n a d a l m a t u r a t i o n 

O n day 8 0 , 10 days fo l low ing the e igh th in jec t ion of C P E , the GS I of f e m a l e si lver 

ee ls w e r e s ign i f i can t l y i n c r e a s e d and m u c h h ighe r t h a n the con t ro l s ; h is to log ica l 

exam ina t i on of the ovar ies demons t ra ted that the oocy tes w e r e ful ly ma tu red . On day 4 0 , 

10 days fo l lowing the four th in ject ion of C P E , the GSI of ma le si lver eels were signi f icant ly 

inc reased a n d h igher than the contro ls , the tes tes we re ful ly ma tu red , milt be ing ext racted 

by gent ly s q u e e z i n g the a b d o m e n of f ish (F igure 1). 
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F i g u r e 1 

E f f e c t s o n d a y 80 o f i n j e c t i o n e v e r y 10 d a y s ( i n j e c t i o n o n d a y 0 , 1 0 , 20 , 30 , 40 , 50 , 

6 0 , 7 0 ) o f C P E (5 p i t u i t a r y / f i s h ) o r PS ( c o n t r o l s ) o n t h e g o n a d o s o m a t i c i n d e x 

( G S I ) o f f e m a l e s i l v e r e e l a n d o n d a y 40 o f i n j e c t i o n e v e r y 10 d a y s ( i n j e c t i o n o n 

d a y 0, 10 , 20 , 30 ) o f C P E (1 p i t u i t a r y / f i s h ) o r PS ( c o n t r o l s ) o n t h e G S I o f m a l e 

s i l v e r e e l . T h e n u m b e r o f f i s h i n e a c h g r o u p i s i n d i c a t e d a t t h e b a s e o f t h e 

c o l u m n s . 

F i g u r e 1 

E f f e t s , a u j o u r 80 , d e l ' i n j e c t i o n t o u s l e s 10 j o u r s ( i n j e c t i o n a u j o u r 0, 10, 20 , 30 , 

4 0 , 5 0 , 6 0 , 70) d ' e x t r a i t h y p o p h y s a i r e d e c a r p e ( C P E ) (5 h y p o p h y s e s / p o i s s o n ) 

o u d e s é r u m p h y s i o l o g i q u e ( c o n t r ô l e s ) s u r le r a p p o r t g o n a d o s o m a t i q u e 

( R G S = G o n a d o s o m a t i c i n d e x ) c h e z l ' a n g u i l l e f e m e l l e a r g e n t é e e t , a u j o u r 40 , d e 

l ' i n j e c t i o n t o u s l e s 10 j o u r s ( i n j e c t i o n au j o u r 0 , 1 0 , 20 , 30) d e C P E (1 h y p o p h y s e / 

p o i s s o n ) o u d e s é r u m p h y s i o l o g i q u e ( c o n t r ô l e s ) s u r le R G S c h e z l ' a n g u i l l e m â l e 

a r g e n t é e . L e n o m b r e d e p o i s s o n s d a n s c h a q u e g r o u p e e s t i n d i q u é à la b a s e d e s 

c o l o n n e s . 

T h e s e r u m G t H con ten t s of female s i lver eels af ter six C P E in jec t ions we re 

s ign i f i can t l y h igher t h a n in the con t ro ls (Figure 2) . On day 5 1 , f irst day fo l low ing the s ix th 

i n j ec t i on , t h e s e r u m G t H levels had increased sharp ly a n d ave raged 35.21 ± 3.52 ng / m l ; 

at t h e 8 th day after in jec t ion , s e r u m GtH levels were stil l s ign i f icant ly h igher than the 

c o n t r o l s ; w h e r e a s t h e 9 th d a y a f ter i n j e c t i o n , s e r u m G t H leve ls d r o p p e d to 

3 .86 ± 0 .78 ng / m l , ve ry c lose to the G tH levels of cont ro ls (1 .94 ± 0.21 ng / ml ) . T h e s e 
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resul ts sugges t that the h igh se rum G t H level resu l t ing f rom e x o g e n e o u s C P E in ject ions 

p lays a de te rm inan t role in the s t imula t ion of gonada l deve lopmen t a n d maturat ion of 

Japanese si lver ee l . 
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Days a f t e r t h e s i x t h i n j e c t i o n 

F i g u r e 2 
E f f e c t s o f s i x i n j e c t i o n s e v e r y 10 d a y s ( i n j e c t i o n o n d a y 0, 10, 20 , 30 , 4 0 , 50) o f 
C P E (5 p i t u i t a r y / f i s h ) o r P S ( c o n t r o l s ) o n s e r u m G t H c o n c e n t r a t i o n s o f f e m a l e 
s i l v e r e e l . D a t a a r e r e p r e s e n t e d i n m e a n ± S E . N u m b e r o f f i s h = 5. C P E i n j e c t e d 
f i s h : G S I = 28 .42 ± 2 .56 % ; c o n t r o l s : G S I = 1.31 ± 0 .24 %. ' S i g n i f i c a n t l y h i g h e r 
t h a n t h e c o n t r o l s (p<0 .05 ) ; " v e r y s i g n i f i c a n t l y h i g h e r t h a n t h e c o n t r o l s (p<0 .01 ) . 

F i g u r e 2 
E f f e t s d e s i x i n j e c t i o n s t o u s l e s 10 j o u r s ( i n j e c t i o n a u j o u r 0 , 1 0 , 20 , 30 , 40 , 50) d e 
C P E (5 h y p o p h y s e s / p o i s s o n ) o u d e s é r u m p h y s i o l o g i q u e ( c o n t r ô l e s ) s u r l e s 
t a u x s é r i q u e s d e g o n a d o t r o p i n e ( G t H ) c h e z l ' a n g u i l l e f e m e l l e a r g e n t é e . L e s 
d o n n é e s r e p r é s e n t e n t l e s m o y e n n e s ± e r r e u r s t a n d a r d ( n = 5 p o i s s o n s / g r o u p e ) . 
P o i s s o n s i n j e c t é s a v e c C P E : R G S = 2 8 , 4 2 ± 2 , 5 6 % ; c o n t r ô l e s : 
R G S = 1,31 ± 0 ,24 %. ' S i g n i f i c a t i v e m e n t p l u s é l e v é q u e l e s c o n t r ô l e s (p<0 ,05 ) ; 
" t r è s s i g n i f i c a t i v e m e n t p l u s é l e v é q u e l e s c o n t r ô l e s ( p < 0 , 0 1 ) . 

I I . E f f e c t s o f M T o r A D S D i m p l a n t a t i o n s o n t h e i n d u c t i o n o f g o n a d a l 
m a t u r a t i o n 

O n day 120 , 15 days fo l lowing the e igh th imp lan ta t i on of MT, or A D S D , a p recursor 

of t es tos te rone b iosyn thes is , the GSI of fema le s i lver ee ls had s igni f icant ly i nc reased and 

we re m u c h h igher t han the cont ro ls , h is to log ica l exam ina t i on of ovar ies demons t ra ted that 

t he o o c y t e s w e r e fu l ly m a t u r e d . O n day 60 , 15 days fo l low ing the four th imp lan ta t ion of M T 

or A D S D , the G S I of ma le si lver ee ls had s ign i f icant ly i nc reased a n d were h igher than the 

con t ro ls , t he tes tes w e r e ful ly ma tu red (F igure 3 ) . 
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F i g u r e 3 

E f f e c t s o n d a y 120 o f i m p l a n t a t i o n e v e r y 15 d a y s ( i m p l a n t a t i o n o n d a y 0 , 1 5 , 30 , 
4 5 , 6 0 , 7 5 , 9 0 , 1 0 5 ) o f M T o r A D S D (50 u g / g b o d y w e i g h t ) , o r b l a n k s i l a s t i c p e l l e t 
( c o n t r o l s ) o n t h e G S I o f f e m a l e s i l v e r e e l , a n d o n d a y 60 o f i m p l a n t a t i o n e v e r y 15 
d a y s ( i m p l a n t a t i o n o n d a y 0, 15 , 30 , 45) o f M T o r A D S D , o r b l a n k s i l a s t i c p e l l e t 
( c o n t r o l s ) o n t h e G S I o f m a l e e e l . T h e n u m b e r o f f i s h i n e a c h g r o u p is i n d i c a t e d 
a t t h e b a s e of t h e c o l u m n s . 

F i g u r e 3 
E f f e t s , a u j o u r 120 , d e l ' i m p l a n t a t i o n t o u s les 15 j o u r s ( i m p l a n t a t i o n a u j o u r 0 , 1 5 , 
3 0 , 4 5 , 6 0 , 7 5 , 9 0 , 1 0 5 ) d e m é t h y l t e s t o s t é r o n e (MT) o u d ' a n d r o s t è n é d i o n e ( A D S D ) 
(50 p g / g p o i d s d u c o r p s ) , o u de s i l a s t i q u e s e u l ( c o n t r ô l e s ) s u r le R G S 
( G o n a d o s o m a t i c i n d e x ) c h e z l ' a n g u i l l e f e m e l l e a r g e n t é e e t , a u j o u r 60 , d e 
l ' i m p l a n t a t i o n t o u s l e s 15 j o u r s ( i m p l a n t a t i o n a u j o u r 0, 15, 30 , 45 ) d e M T o u 
d ' A D S D o u de s i l a s t i q u e s e u l ( c o n t r ô l e s ) c h e z le m â l e . Le n o m b r e d e p o i s s o n s 
d a n s c h a q u e g r o u p e e s t i n d i q u é à la b a s e d e s c o l o n n e s . 

I I I . E f f e c t s o f M T o r A D S D i m p l a n t a t i o n o n t h e b r a i n ( h y p o t h a l a m u s ) -

p i t u i t a r y - g o n a d a x i s 

1. Effects of ADSD implantation on brain and pituitary mGnRH concentrations 

Stud ies on E u r o p e a n ee l {Anguilla anguilla) have demons t ra ted that two G n R H 

m o l e c u l a r f o rms , s imi lar to m a m m a l i a n G n R H ( m G n R H ) and to ch icken G n R H - I I 

(cGnRH-11) w e r e d is t r ibu ted in the brain and pi tui tary of s i lver eel (K ING et al., 1990) ; 

m G n R H is the main fo rm of G n R H involved in the contro l of G tH re lease ( M O N T E R O et 

al., 1995 ) . The re fo re , e f fects of A D S D implanta t ions on bra in a n d p i tu i tary m G n R H 

c o n c e n t r a t i o n s of f ema le si lver ee l w e r e de te rm ined . 
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In f e m a l e ee ls , on day 105, 15 d a y s fo l l ow ing the seven th i m p l a n t a t i o n o f A D S D , 

to ta l m G n R H con ten t in t h e bra in ( i nc lud ing p i tu i ta ry) w a s a b o u t tw i ce h ighe r than t h e 

b l a n k - i m p l a n t e d con t ro l s ; in the o l fac to ry bu lbs , t e l e n c e p h a l o n , opt ic t e c t u m - t h a l a m u s , 

h y p o t h a l a m u s , a n d pi tu i tary, m G n R H c o n t e n t w a s s ign i f i can t ly h i ghe r t h a n the cont ro ls , 

w h e r e a s m G n R H con ten t in c e r e b e l l u m a n d m e d u l l a o b l o n g a t a w a s not d i f ferent 

(F igu re 4 ) . T h e s e resu l ts i nd i ca ted tha t t h e pos i t i ve f e e d b a c k e f fec ts of A D S D p r e s u m a b l y 

ef fect on the b ra in ( h y p o t h a l a m u s ) to s t i m u l a t e G n R H s y n t h e s i s a n d r e l e a s e in t h e 

J a p a n e s e s i lver ee l . 

F i g u r e 4 

E f f e c t s o n d a y 105 of i m p l a n t a t i o n e v e r y 15 d a y s ( i m p l a n t a t i o n o n d a y 0, 1 5 , 30 , 

45 , 6 0 , 7 5 , 9 0 ) o f A D S D (50 u g / g b o d y w e i g h t ) o r b l a n k s i l a s t i c p e l l e t ( c o n t r o l s ) 

o n m G n R H c o n t e n t s i n d i s c r e t e b r a i n a r e a s a n d p i t u i t a r y o f f e m a l e s i l v e r ee l . 

A . p i t u i t a r y ; B. o l f a c t o r y b u l b s a n d t e l e n c e p h a l o n ; C. o p t i c t e c t u m - t h a l a m u s 

a n d h y p o t h a l a m u s ; D. c e r e b e l l u m a n d m e d u l l a o b l o n g a t a . D a t a a r e r e p r e s e n t e d 

i n m e a n ± S E . N u m b e r o f f i s h i n e a c h g r o u p = 5. A D S D i m p l a n t e d f i s h : 

G S I = 2 9 . 0 8 ± 5 .30 % ; c o n t r o l s : G S I = 1.21 ± 0 .36 % . ' S i g n i f i c a n t l y h i g h e r t h a n 

t h e c o n t r o l s ( p < 0 . 0 5 ) . 

F i g u r e 4 

E f f e t s , a u j o u r 105 , d e l ' i m p l a n t a t i o n t o u s l e s 15 j o u r s ( i m p l a n t a t i o n a u j o u r 0 , 1 5 , 

30 , 4 5 , 6 0 , 75 , 90 ) d ' A D S D (50 u g / g p o i d s d u c o r p s ) o u d e s i l a s t i q u e s e u l 

( c o n t r ô l e s ) s u r le c o n t e n u e n g o n a d o l i b é r i n e d e t y p e m a m m a l i e n n e ( m G n R H ) de 

l ' h y p o p h y s e e t d e d i f f é r e n t e s r é g i o n s d u c e r v e a u c h e z l ' a n g u i l l e f e m e l l e 

a r g e n t é e . A . h y p o p h y s e ; B . b u l b e s o l f a c t i f s e t t é l e n c é p h a l e ; C. t o i t o p t i q u e -

t h a l a m u s e t h y p o t h a l a m u s ; D. c e r v e l e t e t m o e l l e a l l o n g é e . L e s d o n n é e s 

r e p r é s e n t e n t l e s m o y e n n e s ± e r r e u r s t a n d a r d ( n = 5 p o i s s o n s / g r o u p e ) . 

P o i s s o n s i m p l a n t é s a v e c A D S D : R G S = 2 9 , 0 8 ± 5 , 3 0 % ; c o n t r ô l e s : 

R G S = 1,21 ± 0 ,36 % . ' S i g n i f i c a t i v e m e n t p l u s é l e v é q u e l e s c o n t r ô l e s ( p < 0 , 0 5 ) . 
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2. Effects of MT or ADSD implantation on pituitary and serum GtH 

concentrations 

In f e m a l e ee ls , on day 75 , 105 , a n d 120, du r ing 15 days fo l lowing the f i f th, seven th 

a n d e i g h t h imp lan ta t i on of M T or A D S D , GtH con ten t in the p i tu i tary i nc reased g radua l l y 

a n d b e c a m e abou t 4 -7 t i m e s h igher t h a n the b lank - imp lan ted con t ro ls (F igure 5) . In ma le 

ee l s , o n day 6 0 , 15 days fo l l ow ing the fourth imp lan ta t ion of M T or A D S D , p i tu i tary G t H 

c o n t e n t w a s e leva ted s ign i f icant ly , abou t 6 - 8 t i m e s h igher than the b l ank - imp lan ted 

c o n t r o l s (F i gu re 6) . T h e s e resu l ts i nd i ca ted that a pos i t ive sex-s te ro id feedback w a s ac t ive 

o n G t H s y n t h e s i s in the p i tu i tary of t h e silver e e l . 
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4 0 0 0 
OR, 
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1000 

I I C o n t r o l s 
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A. 
7 

Times o f i m p l a n t a t i o n 

F i g u r e 5 

E f f e c t s o f t h e f i f t h ( o n d a y 7 5 ) , s e v e n t h ( o n d a y 105 ) a n d e i g h t h ( o n d a y 120 ) 

( i m p l a n t a t i o n e v e r y 15 d a y s ) o f M T or A D S D , o r b l a n k s i l a s t i c p e l l e t ( c o n t r o l s ) o n 

G t H c o n t e n t s in p i t u i t a r y o f f e m a l e s i l v e r e e l . D a t a a r e r e p r e s e n t e d i n m e a n ± S E . 

N u m b e r o f f i s h i n e a c h g r o u p = 6. A f t e r t h e e i g h t h i m p l a n t a t i o n , M T i m p l a n t e d 

f i s h : G S I = 4 1 . 3 8 ± 2 .71 % ; A D S D i m p l a n t e d f i s h : G S I = 4 3 . 9 7 ± 3 .15 % ; 

c o n t r o l s : G S I = 1.37 ± 0 .25 % . ' S i g n i f i c a n t l y h i g h e r t h a n t h e c o n t r o l s ( p < 0 . 0 5 ) , 

" v e r y s i g n i f i c a n t l y h i g h e r t h a n t h e c o n t r o l s ( p < 0 . 0 1 ) . 

F i g u r e 5 

E f f e t s d e la 5 e i m p l a n t a t i o n ( a u j o u r 75 ) , d e la 7 e ( a u j o u r 105) e t d e la 8 e ( a u 

j o u r 1 2 0 ) ( i m p l a n t a t i o n t o u s l e s 15 j o u r s ) d e M T o u d ' A D S D o u d e s i l a s t i q u e s e u l 

( c o n t r ô l e s ) s u r le c o n t e n u h y p o p h y s a i r e e n g o n a d o t r o p i n e ( G t H ) c h e z l ' a n g u i l l e 

f e m e l l e a r g e n t é e . L e s d o n n é e s r e p r é s e n t e n t l e s m o y e n n e s ± e r r e u r s t a n d a r d 

( n = 6 p o i s s o n s / g r o u p e ) . A p r è s la 8 e i m p l a n t a t i o n , p o i s s o n s i m p l a n t é s a v e c M T : 

R G S = 41 ,38 ± 2 ,71 % ; p o i s s o n s i m p l a n t é s a v e c A D S D : R G S = 43 ,97 ± 3 ,15 % ; 

c o n t r ô l e s : R G S = 1,37 ± 0 ,25 % . ' S i g n i f i c a t i v e m e n t p l u s é l e v é q u e l e s c o n t r ô l e s 

( p < 0 , 0 5 ) ; " t r è s s i g n i f i c a t i v e m e n t p l u s é l e v é q u e l e s c o n t r ô l e s ( p < 0 , 0 1 ) . 
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F i g u r e 6 

E f f e c t s o f t h e f o u r t h ( o n d a y 6 0 ) i m p l a n t a t i o n e v e r y 15 d a y s o f M T o r A D S D , o r 
b l a n k s i l a s t i c p e l l e t ( c o n t r o l s ) o n G t H c o n t e n t s i n p i t u i t a r y o f m a l e s i l v e r e e l . 
D a t a a r e r e p r e s e n t e d i n m e a n ± S E . N u m b e r o f f i s h i n e a c h g r o u p = 5. A f t e r t h e 
f o u r t h i m p l a n t a t i o n , M T i m p l a n t e d f i s h : G S I = 2 . 5 4 ± 0 .43 % ; A D S D i m p l a n t e d 
f i s h : G S I = 2 .81 ± 0 .38 % ; c o n t r o l s : G S I = 0 .25 ± 0 .03 % . ' S i g n i f i c a n t l y h i g h e r 
t h a n t h e c o n t r o l s ( p < 0 . 0 5 ) . 

F i g u r e 6 

E f f e t d e la 4 e i m p l a n t a t i o n ( a u j o u r 6 0 ) ( i m p l a n t a t i o n t o u s l e s 15 j o u r s ) d e M T 
o u d ' A D S D o u d e s i l a s t i q u e s e u l ( c o n t r ô l e s ) s u r le c o n t e n u e n G t H h y p o p h y s a i r e 
a u b o u t d e 6 0 j o u r s (4 i m p l a n t s ) c h e z l ' a n g u i l l e m â l e a r g e n t é e . L e s d o n n é e s 
r e p r é s e n t e n t l e s m o y e n n e s ± e r r e u r s t a n d a r d ( n = 5 p o i s s o n s / g r o u p e ) . A p r è s la 
4 e i m p l a n t a t i o n , p o i s s o n s i m p l a n t é s a v e c M T : R G S = 2 , 5 4 ± 0 ,43 % ; p o i s s o n s 
i m p l a n t é s a v e c A D S D : R G S = 2 ,81 ± 0 ,38 % ; c o n t r ô l e s : R G S = 0 ,25 ± 0 ,03 %. 
' S i g n i f i c a t i v e m e n t p l u s é l e v é q u e l e s c o n t r ô l e s ( p < 0 , 0 5 ) . 

In fema le ee ls , on day 105 , d u r i n g 15 days fo l low ing the s e v e n t h imp lan ta t i on of MT 

or A D S D , s e r u m G t H levels i n c r e a s e d s igni f icant ly , b e c o m i n g a b o u t 1-2 t i m e s h igher than 

the b l ank - imp lan ted con t ro l s . In m a l e ee ls , o n day 6 0 , 15 d a y s fo l l ow ing the four th 

imp lan ta t i on of M T or A D S D , s e r u m G t H leve ls w e r e a l so i n c r e a s e d to a s ign i f icant ly 

h ighe r level t han t h e con t ro l s (F i gu re 7 ) . T h e k inet ic e f fec ts of A D S D i m p l a n t a t i o n on 

s e r u m G t H levels in f ema le s i lver eel a re s h o w n in F igure 8. O n day 9 1 , 1 day a f te r the 

imp lan ta t ion of A D S D , s e r u m G t H levels w e r e e leva ted s ign i f i can t l y a n d b e c a m e h igher 

t h a n the con t ro ls ; s e r u m G t H leve ls w e r e sus ta inab ly i n c r e a s e d o n day 9 2 til l day 97 , then 

d e c r e a s e d m o d e r a t e l y ; however , on day 104, 14 days a f ter t h e s e v e n t h imp lan ta t ion , 

s e r u m G t H levels w e r e sti l l h igher t h a n t h e con t ro ls . T h e s e resu l t s d e m o n s t r a t e d that 

s e r u m G t H levels w e r e s ign i f i can t l y a n d sus ta inab ly i nc reased fo l l ow ing t h e M T or A D S D 

imp lan ta t ions in o rder to resul t in the s t imu la t ion of g o n a d a l d e v e l o p m e n t a n d matu ra t ion . 
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8 
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F i g u r e 7 
E f f e c t s o f s e v e n t h ( o n d a y 105 ) i m p l a n t a t i o n e v e r y 15 d a y s o f M T o r A D S D o n 
s e r u m G t H l e v e l s o f f e m a l e s i l v e r eel , a n d f o u r t h ( o n d a y 60) i m p l a n t a t i o n e v e r y 
15 d a y s o f M T o r A D S D o n s e r u m G t H l e v e l s o f m a l e s i l v e r e e l . D a t a a r e 
r e p r e s e n t e d i n m e a n ± S E . N u m b e r of f i s h in e a c h g r o u p = 8. A f t e r t h e s e v e n t h 
i m p l a n t a t i o n , M T i m p l a n t e d f e m a l e f i s h : G S I = 3 3 . 1 5 ± 3.51 % ; A D S D i m p l a n t e d 
f e m a l e f i s h : G S I = 3 5 . 2 7 ± 6 .47 % ; f e m a l e c o n t r o l s : G S I = 1.65 ± 0.21 % . A f t e r 
t h e f o u r t h i m p l a n t a t i o n , M T i m p l a n t e d m a l e f i s h : G S I = 2 .08 ± 0 .32 % ; A D S D 
i m p l a n t e d m a l e f i s h : G S I = 2 .22 ± 0.42 % ; m a l e c o n t r o l s : G S I = 0.24 ± 0 .04 % . 
' S i g n i f i c a n t l y h i g h e r t h a n c o n t r o l s ( p < 0 . 0 5 ) ; * * v e r y s i g n i f i c a n t l y h i g h e r t h a n 
c o n t r o l s ( p < 0 . 0 1 ) . 

E f f e t s d e l ' a d m i n i s t r a t i o n t o u s l e s 15 j o u r s d ' i m p l a n t s d e M T o u d ' A D S D s u r l e s 
t a u x d e G t H s é r i q u e a u b o u t d e 105 j o u r s (7 i m p l a n t s ) c h e z l ' a n g u i l l e f e m e l l e 
a r g e n t é e , e t a u b o u t d e 6 0 j o u r s (4 i m p l a n t s ) c h e z l ' a n g u i l l e m â l e a r g e n t é e . L e s 
d o n n é e s r e p r é s e n t e n t l e s m o y e n n e s ± e r r e u r s t a n d a r d ( n = 8 p o i s s o n s / g r o u p e ) . 
A p r è s la 7 e i m p l a n t a t i o n , f e m e l l e s i m p l a n t é e s a v e c M T : R G S = 33 ,15 ± 3,51 % ; 
f e m e l l e s i m p l a n t é e s a v e c A D S D : R G S = 35 ,27 ± 6 ,47 % ; f e m e l l e s c o n t r ô l e s : 
R G S = 1,65 ± 0 ,21 % . A p r è s la 4 e i m p l a n t a t i o n , m â l e s i m p l a n t é s a v e c M T : 
R G S = 2 , 0 8 ± 0 ,32 % ; m â l e s i m p l a n t é s a v e c A D S D : R G S = 2,22 ± 0 ,42 % ; m â l e s 
c o n t r ô l e s : R G S = 0 ,24 ± 0 ,04 % . ' S i g n i f i c a t i v e m e n t p l u s é l e v é q u e l e s c o n t r ô l e s 
( p < 0 , 0 5 ) ; " t r è s s i g n i f i c a t i v e m e n t p l u s é l e v é q u e l e s c o n t r ô l e s (p<0 ,01 ) . 

F i g u r e 7 
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F i g u r e 8 

T h e k i n e t i c e f f e c t s o f t h e s e v e n t h ( o n d a y 105) i m p l a n t a t i o n o f A D S D o n s e r u m 

G t H l e v e l s o f f e m a l e s i l v e r e e l . D a t a a r e r e p r e s e n t e d i n m e a n ± S E . N u m b e r o f 

f i s h i n e a c h g r o u p = 6. A f t e r t h e s e v e n t h i m p l a n t a t i o n , A D S D i m p l a n t e d f i s h : 

G S I = 34 .51 ± 4 .82 % ; c o n t r o l s : G S I = 2 .26 ± 0 .33 % . ' S i g n i f i c a n t l y h i g h e r t h a n 

c o n t r o l s ( p < 0 . 0 5 ) ; " v e r y s i g n i f i c a n t l y h i g h e r t h a n c o n t r o l s ( p < 0 . 0 1 ) . 

F i g u r e 8 

C i n é t i q u e d e l ' e f f e t d e la 7' i m p l a n t a t i o n ( a u j o u r 1 0 5 ) d ' A D S D s u r l e s t a u x d e 

G t H s é r i q u e c h e z l ' a n g u i l l e f e m e l l e a r g e n t é e . L e s d o n n é e s r e p r é s e n t e n t l e s 

m o y e n n e s ± e r r e u r s t a n d a r d ( n = 6 p o i s s o n s / g r o u p e ) . A p r è s la 7 e 

i m p l a n t a t i o n , p o i s s o n s i m p l a n t é s a v e c A D S D : R G S = 34 ,51 ± 4 ,82 % ; c o n t r ô l e s : 

R G S = 2 ,26 ± 0 ,33 % . ' S i g n i f i c a t i v e m e n t p l u s é l e v é q u e l e s c o n t r ô l e s ( p < 0 , 0 5 ) ; 

* * t r è s s i g n i f i c a t i v e m e n t p l u s é l e v é q u e l e s c o n t r ô l e s ( p < 0 , 0 1 ) . 

3. Effects of MT or ADSD implantation on serum E2 and T concentrations 

T h e s te ro ida l r e s p o n s e s to M T or A D S D imp lan ta t i ons in f ema le a n d ma le s i lver eel 

du r i ng g o n a d a l d e v e l o p m e n t a n d matu ra t ion a re s h o w n in F igu res 9 a n d 10. In f ema les , 

imp lan ta t i ons of M T or A D S D bo th s t imu la ted a s ign i f i can t i nc rease in s e r u m E 2 levels on 

day 105 , 15 d a y s a f ter t h e seven th t rea tmen t ; the s e r u m E 2 leve ls of M T i m p l a n t e d eels 

we re lower t han in f ish t rea ted w i th A D S D . A D S D imp lan ta t i ons a lso c a u s e d a s ign i f icant 
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i n c r e a s e in s e r u m T levels on day 105, 15 days after the seven th t rea tmen t ; however , M T 

i m p l a n t a t i o n h a d no ef fect on s e r u m T level. Af ter the seven th imp lan ta t i on of M T or 

A D S D , the ovar ies of f ema le w e r e we l l -deve loped , GS I = 3 3 . 8 0 - 3 4 . 6 2 %, s e r u m E 2 levels 

w e r e m u c h h ighe r t h a n T leve ls , d e m o n s t r a t i n g that es t rad io l p lays an impo r tan t role on 

t h e s t imu la t i on of ova r ian g r o w t h a n d mature. In ma les , imp lan ta t ions of M T or A D S D both 

a l s o s t i m u l a t e d a s ign i f i can t i n c r e a s e in serum E 2 and T levels on day 4 5 , 15 days af ter the 

t h i r d t r e a t m e n t ; t he s e r u m T leve ls of the i m p l a n t e d f ish w e r e i n c r e a s e d s igni f icant ly , 

a b o u t 17 -40 t imes h igher t han in cont ro ls , whereas se rum E 2 levels of the t rea ted ee ls were 

e l eva ted modera te ly , on ly 1.6-3.5 t imes higher than in contro ls . Th is h igh s e r u m T 

c o n c e n t r a t i o n fo l lowing the th i rd implantat ion w a s cons is ten t wi th the s t imu la to ry ef fects of 

t e s t o s t e r o n e o n the d e v e l o p m e n t a n d matura t ion of test is in the ma le si lver ee l . 

F i g u r e 9 
E f f e c t s o f t h e s e v e n t h ( o n d a y 105 ) i m p l a n t a t i o n o f M T o r A D S D o n s e r u m E 2 a n d 
T l e v e l s o f f e m a l e s i l v e r e e l . D a t a are r e p r e s e n t e d i n m e a n ± S E . N u m b e r o f f i s h 
i n e a c h g r o u p = 8 . A f t e r t h e s e v e n t h i m p l a n t a t i o n , M T i m p l a n t e d f i s h , 
G S I = 3 3 . 8 0 ± 4 .23 % ; A D S D i m p l a n t e d f i s h : G S I = 34 .62 ± 3 .05 % ; c o n t r o l s : 
G S I = 1.68 ± 0 .26 % . ' S i g n i f i c a n t l y h i g h e r t h a n c o n t r o l s ( p < 0 . 0 5 ) ; " v e r y 
s i g n i f i c a n t l y h i g h e r t h a n c o n t r o l s (p<0 .01 ) . 

F i g u r e 9 

E f f e t s d e la 7 e i m p l a n t a t i o n ( a u j o u r 105) d e M T o u d ' A D S D s u r l e s t a u x 
d ' e s t r a d i o l (E 2 ) e t d e t e s t o s t e r o n e (T) s é r i q u e s c h e z l ' a n g u i l l e f e m e l l e a r g e n t é e . 
L e s d o n n é e s r e p r é s e n t e n t l e s m o y e n n e s + e r r e u r s t a n d a r d ( n = 8 p o i s s o n s / 
g r o u p e ) . A p r è s la 7 e i m p l a n t a t i o n , p o i s s o n s i m p l a n t é s a v e c M T : 
R G S = 3 3 , 8 0 ± 4 ,23 % ; p o i s s o n s i m p l a n t é s a v e c A D S D : R G S = 34 ,62 ± 3 ,05 % ; 
c o n t r ô l e s : R G S = 1,68 ± 0 ,26 % . ' S i g n i f i c a t i v e m e n t p l u s é l e v é q u e les c o n t r ô l e s 
( p < 0 , 0 5 ) ; " t r è s s i g n i f i c a t i v e m e n t p l u s é l e v é q u e l e s c o n t r ô l e s ( p < 0 , 0 1 ) . 
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F i g u r e 10 

E f f e c t s o f t h e t h i r d ( o n d a y 45) i m p l a n t a t i o n o f M T o r A D S D o n s e r u m E 2 a n d T 

l e v e l s o f m a l e s i l v e r e e l . D a t a a r e r e p r e s e n t e d i n m e a n ± S E . N u m b e r o f f i s h i n 

e a c h g r o u p = 5. A f t e r t h e t h i r d i m p l a n t a t i o n , M T i m p l a n t e d f i s h 

G S I = 1.52 ± 0 .19 % ; A D S D i m p l a n t e d f i s h : G S I = 1.62 ± 0 .35 % ; c o n t r o l s : 

G S I = 0 .32 ± 0 .05 % . ' S i g n i f i c a n t l y h i g h e r t h a n c o n t r o l s ( p < 0 . 0 5 ) ; " v e r y 

s i g n i f i c a n t l y h i g h e r t h a n c o n t r o l s ( p < 0 . 0 1 ) . 

F i g u r e 10 

E f f e t s d e la 3 e i m p l a n t a t i o n ( a u j o u r 4 5 ) d e M T o u d ' A D S D s u r l e s t a u x 

s é r i q u e s d e E 2 e t d e T c h e z l ' a n g u i l l e m â l e a r g e n t é e . L e s d o n n é e s r e p r é s e n t e n t 

l e s m o y e n n e s ± e r r e u r s t a n d a r d ( n = 5 p o i s s o n s / g r o u p e ) . A p r è s la 

3 e i m p l a n t a t i o n , p o i s s o n s i m p l a n t é s a v e c M T : R G S = 1,52 ± 0 ,19 % ; p o i s s o n s 

i m p l a n t é s a v e c A D S D : R G S = 1,62 ± 0 ,35 % ; c o n t r ô l e s : R G S = 0 ,32 ± 0 ,05 % . 

' S i g n i f i c a t i v e m e n t p l u s é l e v é q u e l e s c o n t r ô l e s ( p < 0 , 0 5 ) ; " t r è s s i g n i f i c a t i v e m e n t 

p l u s é l e v é q u e l e s c o n t r ô l e s ( p < 0 , 0 1 ) . 

In summary , t he present s tud ies p rov ide fu r the r ev i dences that ser ia l imp lan ta t ion of 

s te ro ids ( M T or A D S D ) pel lets a lone can s t imu la te the b ra in -p i tu i ta ry -gonad ax is of the 

J a p a n e s e si lver ee l , to p romo te G n R H syn thes i s in b ra in and / or re lease in p i tu i ta ry ; this 

e n d o g e n e o u s G t H is then re leased into b lood c i rcu la t ion a n d s t imu la tes the p roduc t ion of 

sex s te ro ids in the gonads , and t hen resul ts in the s t imu la t ion of gonada l d e v e l o p m e n t and 

ma tu ra t i on . 
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IV. I n d u c e d o v u l a t i o n a n d s p a w n i n g o f t h e m a t u r e d s i l v e r ee l 

In t h e m a t u r e d f e m a l e ee l s w i th o o c y t e s at t h e m i g r a t o r y n u c l e u s s t a g e 

(GS I = 4 8 - 5 2 % ) after 8 in ject ions of C P E (every 10 days) , or, 8 imp lanta t ions of M T or 

A D S D (every 15 days) , ovu la t ion a n d spawn ing can be induced 18-22 hours (in Apr i l -May. 

2 2 - 2 5 °C) fo l lowing an in ject ion of C P E (5 -6 p i tu i tary / f ish) a lone or in comb ina t i on wi th 

L H R H - A (50 ug / kg body we igh t ) p lus D O M (10 m g / kg body we igh t ) . The ma tu red ma le 

ee l s w e r e in jec ted w i th H C G ( 2 0 0 - 4 0 0 I.U. / f ish) in order to increase milt vo lume . 19 of 35 

f e m a l e s o v u l a t e d in the e x p e r i m e n t s in 1996 and 2 2 of 4 0 fema les ovu la ted in the 

e x p e r i m e n t s in 1997 , the rates of ovu la t ion we re 54.3 % a n d 55.0 %, respect ively. A m o n g 

t h e o v u l a t e d fema le ee ls , e leven s p a w n e d spon taneous l y at dawn in the conc re te tank 

(2 X 3 m , w i th 1.5 m dep th ) abou t 18 hours fo l lowing h o r m o n a l t rea tments a n d ma ted wi th 

m a t u r e d m a l e eels. In mos t c a s e s , artif icial fert i l izat ion were done immed ia te l y af ter 

o v u l a t i o n by us ing d r y m e t h o d . 
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