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WE S AT 3 A AR A8 E
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kg - J&) ], 47 ~8 YAt Ja M VIR R B LA,
R PRI ER AT L 1 EORS B S o U s 1 A £ A
NTEREHENG G 10 d Bk tafE i
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SEFE I R REAR B A A RIS RS T T A B
58 4 BB RIS 5~ 1B AL .
1.3.2 fixdEfd GH J3 i 4 i il s A LR

MG FEAA T 2. 5% [ ¥ (4 °C) &% 24 h, ]
1% #ER (4 °C) [EE 2 h, 28 LT P R A6 5t
KR N -3 SR I B 8, BR A i
650 RE WAL, F Leica EM UC7 B34 H L
VI 1 wm JEY R U0 T 1% WA IE G S s,
WA NS E AL, FEUIAL 40 ~ 60 nm IR,
3% B IR 4 FFT B2 IR 25 Yt £4, 30 min, J] Tecnai G2
spirit Biotwin Y37 & B 55 WX
1.3.3  UPLC-MS/MS A il ifi 36 FAE S5 rh 24 [ e
I ES

2K [ 8 2R A R 2 MR 2 1 T ik
AT mL A S g kG HEH 2T 50 mL D-
SPE1 {4 A Fl B( 23 R A 41k Supertech Q
R1IA)H, &1 20 mL Z A 3% (10 000 1/min)
2 ~3 min, I CIEH VLTI H ERZE 50 mL, K
WA A FI B 523% 10 min, B A 29K 10 min J5 55
L>5 min(4 °C,4 700 r/min) ,##E 24 h )5, B 40
mL IR g (= AT 1 em IR )
£ 100 mL X500, 72 45 C R sz i+, 1
1.5 mL 75% L5 vk, F5 Uk th 07 2 1] D-SPE2
( i Z ZERAE Supertech QM1) ,$E7% 5 min J5
ELOBCENT , LB (0. 22 wm R e e ) i 98
PRAES) 1.5 mL JEAE I, B SRS S 20 40 1 i v
FKE R I, EALINE

MR ERBEERR ETE A EW
(testosterone, T ) | 2 fiji] ( progesterone, P ) | #fE fi
(estrone, E, ) M 5 (17B-estradiol , E, ) | W =i
(estriol ,E;) \17a,20B- "5 34224531 (17 o,
20B-dihydroxy-4-pregnen-3-one , DHP) Fl 17 o-¥5 %
211 (17 a-hydroxyprogesterone,, 17a-OHP ) 7 Ffi
ARTON X T B2 [ R AT AR, AR
a0 A 5E [E Sigma-Aldrich 23 7] 0 5145 A
LR BE A 1 mg/mL B4R EE , TC B VR AR Tk B2
BB S350 1.5.25 .50 ,100 200 ng/mL, il {1k
BAREIZ
1.4 HiEALE

FH Excel #4 4k 3% 45, F SPSS B 14 1k
Duncan [X ¢t 85,00 P < 0.05 R EREE,
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1 8 65 I R 45 4 A A
Fig.1 Histological sections of pituitary
gland of male Japanese eel
NH. #2314 5 pro. HARIEMA; meso. HARTE(L; meta. 5 HRTE
e BB IR GrH 2300 2 i i 43 A v B
NH. neurohypophysis;  pro.

proadenohypophysis;  meso.
mesoadenohypophysis; meta. metaadenohypophysis; GtH cells
distributed in the circle

2.3 A% E AL AR A0 M i P 2K E B2

ZEETH
2.3.1 UPLC-MS/MS 1 FH 75 32 A6 00 44 i A0 1 78

HR I [ S R P i DR T R 2 TR s ) FR

MREAXB T.P.E, .E, E, DHP 17a-OHP 7
T2 [ R 7E x-Bridge C18 (%41 FAG 3| K
U535, 15 0 ~ 200 ng/mL 35 il N A Bk o 1 22 73 1)
N

¥y =2494.36x +5315.96(r =0.99)

yp =765.325x + 1153.15(r=0.99)

Yy, =8.08631x + 129.165(r=0.92)

Yirpx, =6. 77958x +49. 8399 (r =0.94)

Yp, =8.72133x +173. 643(r =0.97)

Youp =597.937x + 197.45(r=0.99)

Yoo =1126.94x + 13428(r =0.98)

DL ESARER A DC REUYTE 0.9 LU L,
FEH LT R A I G 7 P SIS i i 28 A AT
MR R G R TTEE

X} 50 ng/g A1 1 ng/g IRAPRUEMAE I T4
Mr,#G T, P, E, | E, E;, DHP, 17a-OHP & &
B %F ( Transition 1) 43 51| & 289. 3 > 97. 1,
315.4>97, 269. 3 > 143,271. 3 > 145. 2,
287.2>145.1,333.4>97.1,331.3>97.1 {5
kb S/N 4351 17 18 16 16 17 17  15(S/N =
10, K MFR 4351 % 0.1.,0.2.0.1.0.1.,0.1.0.2,
0.2 ng/g; ANy 85% ~95% ) o FIIL, A< J5 ik
REAE B ARSI #0288 P PR 2K [ i 2
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Fig.2 The variations of gonadal steroid hormones
at different stages of the male eels during
artificial induced maturation
ab.c FRERILFE (P < 0.05)

a,b,c means the significance (P < 0.05)
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Fig.3 The variations of blood steroid hormones
at different stages of the male eels during
artificial induced maturation
ab.c FRERIELFE (P < 0.05)

a, b, ¢ means the significance (P < 0.05)

AN ST A 58O ), 80 A R PR 0 31
Z S8 \DHP Hl 170222, P E, \E, #1 E, JL
TAREIAF], R W5 4 PSR Al fE A2 15 68 g
R85 W KT o 28 7 88 o P ety [
e — 2P T i — 2 W IR AR R AL B, 05 T A2
eSS R, B, R 2 ] W SR T e
E,o E, FlE; #2028 B MER S, Mt a5
3 S0 A B A R R A 8 i O SR 7 Y
BRI 8 f M 0 1 v A 000 30) 53¢ 7 o
FU AR ta PR E, T p R RS2 R 535
Fetl B, ADUZINH A 7 I E 2R, Bk 500

B ERE R . AR P IR
FIME X SRR WF R — B, TE g ik
PYERR S B, F1E, BOAIRATIA A 526 Gk
RN S R R 5, DR Ikt e R R O — ) 5
/b, MIURA 25123\ Oy B, 3 5202 7 68 K5 51 %
H AT, 255 I 75 T 40 1 B4 558 A
B o AR SCHRHAL T R R R A FORS S
I A BB T EE A 287 R B, R AR E B 4E R
PRI B RO, B &b, ikl LIE ) P
E, E, Fl E; 33X 4 FffE 3% 22 X0 1 68 ks 58 5 19
REIEARIEER

FUG BEZEAH LG, BEAAHERS 10 d 5 20 68 fii
P RN I Y P SE2 R DHP A1 17 o- Y5 22 5 12 30
5, HTEHERG I A (5, 10 d J5 & B2 Wi A1
FHIX 3 P R X R R B LA A &5 &
BRSNS A R BT 3 A&
WA (1) N & FE—2 0 B i —2 i —17 -2 22
P — e A — R — SR I 5 (2) JIHL [ o2 s e I —
17 - PR B2 05 B —1 7 oo -2 2 T — M ds — i — 52
B (3) JH [ FE—2 Js Bt B —17 o35 55 22 0 B
P — P A0 2 M P — A — B — SR . AR Sch
ZE ) LT AN AN 1 U B 7 08 A R S 1 5
FAIREANGAPR  Je G 2 R i .

BRI 17 -¥2 22 0 1 A BOA 2 4510 0HE
A2 (1) R[] P2 s Tt ) — 22 B —17 - ¥ 22 ) 5
(2) JH 3] P2 s B P —17 -5 3 2 0 I T —
17 a-$2 2000, FASSCHA R 2, D
MBS B Y 17 o- 2 22 W ) B S AR NI N 5 2
ZRo HEPESREPE BRI P 17 - B 22 Y 7
5E2 [ F1 DHP & & — 2, X & o fa 2 Rk iy
17 -3 20 i 2 S i #0 DHP ()4 i ETA , Ak ik 1%
R 17 o-F2 22 lil—DHP | 17 o-F5 42l — 1 s —
Fil—S2m "t T ERE AN DHP RS 5% & Ak
KB EER T 17 - B 22 00 SO — 8 16 AT
DA R LG P R S A e e 683 S K L R 1, v A
KA 17 - 55 20 e, 220 e A 6688 g 1) 2 iR R
ML H DHP 5 & i, 6B DHP X TR 1 19
LR A E AR HEWIEM . T8 R
PSRRI LH, 233 DHP 7=/ 5T
2 DHP BEA% S 74 PN i B R I 1 , b v LA ek
ASKE pH , TGRS 727 4k, DHP "X
XIHEFRS F R EEAEH, b e —FhEZ
A 77 59, BB AR e i 35 3 4680 I 7= 200

http: //www. shhydxxb. com



166 (S R T E Sy N4

26 %

¥k

LRA RIS A SCEE R, 45 T i8R N HPG
iR R AR B AT REIR AR (T 4) o

wem| [ 17?4;%2_%% i — N\
l Bl - o ﬁETHﬁ
v $R7m
W ) | e
N/ Zﬁﬁ a
| by > G O T”ﬁ
|| L, 1AL
PR e :
PR ol T A

Fig.4 Pathway of steroidogenesis in male Japanese eel
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Histological and ultrastructural observation of testis and GtH cell and
quantification of sexual steroid hormones in the male Japanese eel during
artificially induced maturation

SHUAI Dian, ZHANG Lina, PU Jincheng, TANG Xiaofeng, LIU Liping
(Key Laboratory of Genetic Resources for Freshwater Aquaculture and Fisheries, Shanghai Ocean University ,Shanghai 201306,
China)

Abstract; In this paper, histological and electron microscopy observations of the testis and GtH cells were
conducted, and ultra-performance liquid chromatography coupled with electronspry ionization-triple quadruple
mass spectrometry ( UPLC/MS/MS) method was applied to determine the content and changes of 6 steroid
hormones in the testis of male farmed mature eels during artificially induced maturation through carp pituitary
extract and hCG injection. The results showed that the eel testis developed to fully mature and then absorbed
and degraded 10 days post spermiation. The contents of progesterone(P) , estradiol-178(E,) and estriol (E;)
were below limit of detection. The average contents of testosterone(T), 17a,20B-dihydroxy-4-pregnen-3-one
(DHP), and 17a-hydroxypro-gesterone (17a-OHP) were significantly higher than those in the control group.
The results indicated that the contents of T, DHP and 17a-OHP were low in the control group, and increased
during spermiation and then decreased after spermiation in male eel. The results showed that 17a-OHP, T
and DHP might be key elements during testis maturation which are regulated by GtH secretion in the pituitary
gland.

Key words: Anguilla japonica ; testis; GtH cell; blood; sexual steroid hormones
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Plate I  Histological sections of testis of Japanese eel
LRI VI 5 2. B4Rl (55 VW) 5 SPD. RS BEANML ; SPZ. K F

1. testis at stage V ; 2. testis at stage VI; SPD. spermatids; SPZ. spermatozoa
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Plate I Ultrastructure of pituitary GtH Cells in Japanese eel at different maturation stages
1.2 XS RREH s 3 4 i s 5.6 R tERiRfLa . N A M. ZORiiA s gr. 43 MAURL; ol 43U/ NER; V. &1
1, 2. control group; 3,4. Pituitary cells of mature male eel; 5, 6. Pituitary cells of gonad deteriorating male eel. N. Nucleus;

M. Mitochondria; gr. granules; gl. globulus; V. Vacuole
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