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IKFEEAAERE, LI 201306; 3. KK =240 ARkt SRR AR, 10T KIE 116023)

WE: FIRNL 2T R RN T EE FEE VIR (Acipenser baerii) A1 &)1 S AP IR & 7 30 A8 b R GG A 58 240 i
(Primordial germ cells, PGC) RO , A B R 0 A i, M R e R AL RN B I B, 25 SRR, VAR A 5 T 3 dph (Days
post-hatch) if, PGC LASAHI A A FE AT A OB RE 5w B 48 22 0], 10 dph B HGE RS B MR AR A 1 K2 1,13 dph
PR NS b B s A X R 73845, 22 dph I AEFEISTE I, 31 dph B IR AG T BRIE 1, 40 ~ 60 dph I JEUAGPERR & FTE L
JiE , PGCs IR BEHED , S il i1E—25 B T B IR J IS B M8 i A R SEEAAR, 90 dph B R P i b HH A 1
BEREARNE, 150 dph IR T AR 22,210 dph I PR HLBE 2 RO R R E5H , PEIROT 46 01k . ABFTEH LR
ST A S A SR IS ST RVEE , K VU ACTR ST B AR 43 A K0 434 0 91T T~ VBT, SR A 1 2% J0DHG S O S0 2540 2 1k LA

KAMMIE AR, [FREDK R, 2010,17 (3): 496-506]
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F IS AP R R AR ) AR 200 RV I
& HP ARG A 5 A0 (Primordial germ cells, PGC)
AT B ML PERRMERE S L ]
IR SRBL DL R SE AR bR S AN ] e #2258 K [
PRIV Z (847 225 . BRGSO ZRPEIR K&
e A BT TR R SR R i 2
PERR I 2ORTFUR 43 AR, X AT s a2 Rh e
(R, B e E SIS ) BT VR RE R BRI DA ST R
AR B S P v I B A T P R E K &
AP LGS S I, — e 2 LEER— = — 1L
AEAREISBIME RGN PERRTT 4R 3 AR (8] 22 AR, DL 6
FMEE 2 W AN SRR TR B KA

VAR AT (Acipenser baerii) JEEFFL (Acipenseridae),
38 (Acipenser), 2253 A LEAR 2 1r PG5 (4 5 B i) 22
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PR A TR TGRS IES . RIS NIRI R
U EF N A AT HiE , (EE AN R A T B AR 22
], A5 0 2 22 AR it S T 5 1 Y
PEARAE S PR R A B RO ARG . ASBFFE AN
T EFH A PEAR G g WETEAA R, X AR B ) & 2R
I AT REIEAT IR, 0 52 P BR3P i) 025 P 3
AL R, B 7 X AT N T S8R R ) i £
SRS

1 HH5HEE

11

PGP ) 3 #5326 B9 > 2008 4B M T+ 15 1596 T,
B EARA TSN T RS, 2R s £
FE A BB BE AR T K IR T, 75 S 90 3 Y
T4, AL IR K IR R (18 +0.4) °Co AT Y
K40 dph (Days post-hatch, dph), #4565 149~ H N
B 3 RIURE 13K 265 20 H 4 8 RIURE 19K AL s
33N 74 A B 15 REUHE 100G BIREA = A 10 )8,
BLAR H AT B Bk g A AR & SR AT BRA F
Bt S b, 38 o I PR EURE AR IRt
12 F HEENFFEEG

TEHCFE [F] — Bof 0 1 B 0 A f0 ] T S 56 SE 56
WA 4l 0 35 35 250 Ry KR (18 1) °C, i il
A.>6.0me/L, pH}7.5+0.1 ; JF 7R Ky K iz i),
27 dph (Days post-hatch) J&5 £ M &7k,

1.3 ZWHE

JCEA ) A P A B R K BB 5, 37% FP T ]
24 h, U1 R B0 s AE il A A 10
e, BUAVRE T B AR OISR T,

2 AT HE L & f0RE AR DL R B 0 Pk iR 41 20T
Bouin’ s ¥ H [E %2 24 h, Hrp K /NF 80 mm [ 41 £
B S, KA T80 ~ 110 mm fHE A 5T = 3k
Ji 52, 4 KT 110 mm 540 £ 0] % Fi 36 A fige 1
SEUH PR R [, s MR AR A3 B T o 6 BE Y
KK R RGE I A e, 58 00 L
eVl A, VIR R ES um, HE 42 {4, Olympus BX51
Tl S LA IR, PEMR & & 73 1 2 8 Hochleithner

AT AR S EARGE YD RO SRR 50 9%
e A e LU A9 A LR SR A R T

2 ZER5H5H

21 MERMEE

S SR I, LS 3 df P41 (10.58 +
0.25) mm, 7EBNEERE 7 (W RS 2 B) B LR A
B 240 B, CAACRRIY S K T A B AR, SR AR %
K EOE, JE B 2R (B T-1.2),

BEALSS 10 d AP T, 224K (17.2440.74) mm,
PGCIERE EITFF M RE R [ Kz v (IR 1-3.4),

AL S5 13 d, fF £ 4 K (19.15+0.40) mm, PGC
WA I B R 30 AN e 1 ZE 2
A 2254 B E 24 (B 1-5.6),

AL )5 16 d, {141 4 K (20.47+0.47) mm, PGC
T IE R I e 3 7% 3 A 2o v B A 0 S (1
i 1-7),

AL 22 d, A7 4K (23.17+0.72) mm, {7 T
TR0 A DT O B RS B R T R S T
XA IR (Genital ridge), 1 22 2 AARAHIF AL, PGC IE
FEIT R 2 AL 0 , 0 1A AR S (IR T-8)o

Wik 531 d, fF 42K (35+1.24) mm, PGCE
TE AR BRI , 55 A G [T AA Bl b M it , 1 T 2 5]
¥, PGCIl A 225y 48U 1 22, B 1Y) 2R 2 fet°F-
B AR T AR PR AR S (IR 1T-9),

AL 40 ~ 60 d, i 41K (51.21 ~ 69.67) mm,
TG A DX B PR A RS (D) 7, LS MR
BEVIHIAEAE 4 (B 1-10), 2430 & B i A A
TR SR b R S 12 18 G (B T-11), 298
RSSO RPERR (IR T-12), PGC I REHES

LSS 3 1 g4 (102+5.8) mm, J5 G PE
i) T 2 B bR, U T T I )2 AR
20 ., A0 S U7 4 P, S A S o R A, PN
PGCHGZ I A% G it (I 1-13),

Rk JE 5 H L 4 fi 4K (180+6.9) mm, J7 46
PERRARSEIG I, YIS 7R i 2 AR S Dy 2H 2148
K, M+ (BRR [-14),
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1E6 Ak mghfarh | RERAIAS 5 8 BRI, 78
BB, WHAR IR E S, NHEE224d
PR IR T bR, — B3 6 A 8 1k, YRR AL
TR FEVERR S0 E X5 011
22 HRRTHA

BEtb)E 740 1 g4 (220£8.2) mm, PERAL
XL TARTTHB , WINIR 75 5233 B i R, 30 e 6
e AR DA 7 KA, IR BEHAR I IS
K8, L) R mT LAER S 2 FloAS [T 25 A9
Jit: — B PR ODTH AR FE E R A AR, B2 ~ 3
SRR 20 MO 2E 1, 7 DI TR 30 2 W 0 i MR, D)
TR — A DR a0 AT, A P A4 L e R AR TR A
R BEULEE B B DB A 1 ) IR D 4 A, AR AEOK
ETRE , DR AKS Yl S5 21 8, ZE LB RS A
AT A 2253 2 (BT -1.2); 53 AT i
YIAIAEFA b K i 2 A2 AR, ih 2 26T 8L, e
FRE/D ARG D A, 200 MA% 52 S e 65T G i A
PokG R (BRI -3.4),

23 HERIHEA

PERR SIS IR B0, R B2 I i i [a]
Bk THON S SR e o gl A 1 2 o, 7R U0 il
B IR R G BT T AN S v S 11 8 1]
BEA AR TR D R A AR, AR 24 100 ~ 500 pm,
JHL S 22 A% A AF R 3G K, 200 B I O i e €2, At
W0, AL B AN 2 B e €0, BB N BE AT 1 P A
Gyt TS S0 BB 4 B %) A% A 4000 23 R/
AN HPTERZIE N 2 (IR T -5),

FERG S0 2 ZU0) T e U8 5% 28] 06 R RS /N it
T I, S STAR SR AR A /DN it v 5 0K D 400 A B vk
GRS B 4 L, HLAT RS [ 48 LA R B K T IR K
JRAREL o A T A B BN TG /N BE i 2%, R 5
WA , ATy 46 0, 3R MU BA% o (i, Jl LA
BT NI SR AR BB Rl R BN i 248 i )
GRS AN 53 2240 B, A2 B , = TR TA
AN SR /N AR TR LU RGO S 200, 248
A% 8 P 2 200 L B 5, 8 I AR % i 5R 2T 6 (TR
n-6).

24 4RRITEA

O L rp BRORLEE B f, U) R b ] WS 1 B9 A1 i S
IR EDE , S U8 i 40 i, A8/ NECH G 2, 0 HL
AR HEITEAZ BN, B TR ARG Y 52 40 65, 20 A
JOT PR B AT 3 22 () N BSR4 A T 240 LT ) R 43
DI, A 08 I 200 IS R TAZ 6 = [ B — ERAR B NS 1D
4, MR 7 28 HE LR35 68, DI 20 A% 7 vh e
AR AL (BT -7),

UTE RE /SR IOl E AR Dl P %0
K /N TR RS ) ZORS BE 20 A I GORG RE 4 RN /D
2R, RO BE AR MR R, RO 1 A A A
FURZ NG F UMD A W B B IRS T A
(AR /N eh ) ARG AR & B AN [R]85, [a)— g /N
ARG A A B FEAR R (R TT-8),
2.5 4BRIVHA

IV 351 B0 S5 v B 52 R4 5, A IR , AR i 20 , 14
FRUHE S, 20 i K 3 EA2 1 500 ~ 2 500 pm, 7% 42 5 i
T AR N o ARl 20 A T B8 17 0K 12301 B B 44t
IR R 3SR B B, SR k2
W Bt 20 A2 TE Ak Ak , B i /0 B9 B /MR 1] 200 ffg
— AR H I B LR AR, R 1 ) — 00 Sy Bl o
I MAZAZ T R i i T2 180 2% U E AR B 1S
AFEIN AT ST R AH o AR S, 2
LA 2 1 375 B AR TR I (IR TT-9), IS Y
B3 H AT RN T ek

KB BNV IR SEBOR, B2 A S s
SRB/D Y R WS BRG NITH AR K, TR
AN A D B BRSO LR T R AN R AR
AR, RETRE TR, B g R SR A R /N N 4 R 2R
KA, 53 A DRI GORG BEA R, I PR
RIHESN B, B A FD R A
WD BEAN IR SR BEAR TR, W8 el B 5 ([l Bl
M-10).
2.6 '%BRVHA

KB RNV NG, O C s iiiE 2R A A,
BTy AU VRS P Rt 78 Sl A HH PRI R P U5 3]
TRV 1) 53 33E, BB 36 , 75 S0 A% ) A A 528 Ak 68 = 35T
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P I i 0 R € A, AR B, BB 2k, A
AEAZ DT RAHLI , 42230 2 i . B B 2 B 41
A 2R 0 UKL 2 | 28 6 8 J2 R A7 14038 0 D T
BEHARBP 22 BT N T A ™ 25 (B 1T -11),

REEV WIS RS2 2 ZL A6, IR ik
/b 5 PR AT, AT FL A RS VR T BB . T
T ALY LSS B PR /N v — SEAR SO /[N g
AR RS INEE R BRANE B, A N R L 2
W /N EREZ R, T e A o BRA D
TR BRI IR GORS BE A M FIRS + 4t 51, i
B BIAS - i 48R BN VB R O, B
ARG G TR 8 (BIRR 1T -12.13),
2.7 MEBRVIER

VIO S0 B0 2 2877 th, A Hh B B 2R Ak
TR ARG, BR R R R /D T BRI, VT
WA R AR T A FRGE /N 1R 3 1T R R
IR

3 itig

31 RipsmEMmnREMTEB TN

SRR A o S A T L B A B A0 LR A i
IR A FEAAML . O T £ 28 JEU AR A B A0 D O A T, O A
A FEAFAE 2T —FLUA N PO IR T
)2, AR E 202 "% 1 dph (Days post-hatch) Y
(Misgurnus anguillicaudatus) WIHFFEFRM, PGC LIFA~
AN AIE AAAE T B IR B AOERE IR 2,
T3 —FPIAA PO IR T PR , A7 452 e g 7
ff1 (Varicorhinus macroleois) W 5% 22 B , 7€ J5 i 5. 40
WEE BN PCC AL T 52 UV B B Y PRI, I HLPGC
EIETNIRZE. AR IE 20 0R )& 1Y Scardinius
sp. F PGC R YT B B4 A ) B B8 2 AL AR R IR
T (Oryzias latipes) PGC K E T HHIRZ S ERIRZEZ
[8]; 11 226y (Micropterus salmoides) PGC Hg e TR
LR AL, IREZ T RIREZ 1 AT
7R 3 dph Y P AF ) I 65 B 248 |7 8 R B T
BT RS I R i S A A FE AR, B kR AR
BRI HEWUE A PCCEIE T NARZ .

LGRS AR A B rh, PGC M R A= B AT
B SRR 7 S 2B R — R PCCIR
EF R v R 2 M 28 BB ) 15 1 0 2, e
S JE T AT 2 00— 2R PCC Y B A RE T IR 258
I AR RS I AR AR, A0 e TR T A O 2
A — & BT IR 21 R G 1T B B AR AU AL,
LN A7E BK il J& (Abramis) F1 25 88 J& (Scomberomorus) )
JV By 2 1 e B S o7 1) PGC, 7F LB a2 i rh A4
5% FPRIG £, (Oncorhynchus gorbuscha) W' 7INE H L
25 PGC, BIUESE PCC /B MRAR R i 3ty

AHIEGE B, VORI S 1 Jer s A= 5 4 BV
VA 5 i R T B) AR s B A% B A IR, AT
Bod B A AT A 22903 )i T — i B 7 =X,
WFFEEE S5 (A, naccari) JEHHIMLY,
32 MRSEAEN

B R MR O3 A A 2 RSl — TSRl
W S AR, B eI A SRR PR R — S TP R
BA R AR PR, SRS AN [R) A4 53 531 1) A
W 434k, BE 25 SR (Ietalurus punctatus) F147 WE £
(Kareius bicoloratus)"* 2@ T1x i 3; 55— Ry
FEFTA ARSI IR A PRI AR5 —F 4L
A ) TR 53 AT 55— P50 A o M 23
b, FERA XA A T 2t e R b A e e
LRI PERE , 4866 (Monopterus albus) " FIFT BE £y
J& (Epinephelus) sl

AT FE S R 7, VU AR A S 65 A AR 0 1k
T B 2 — A P A A A I A T I,
210 dph i [ #E e 234, TR T2 — R o A SR B
AL IS ENTE 40 dph B, AR PEAR 2 TE R HIBR,
A B 00 A7 R D s A B 4 L5 7 50 dph ) AT S
AL B B S 46 455 60 dph 15248 A5 JE 1
SR RGP o XA )T AEBF PR &
H LR WA R IE , 025 HE T PG {7 A1) 165 70 1
Ji R e DA 1] 1] P i 3 AR (E BRI AL
PR
3.3 BRI FIRHIERE LK B8]

B fif ) 27 T G b S A Ak 09 B JR) AE
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AN ) A 22 ] 22 5 AR K, Grandi %747 18 44 G 9
(A. naccarii) T 6 J1 % V5 B T 16 ME 2E 73 Ak, R 2 i
3 (A. gueldenstaedtii) " 7E3 7 1. Z¢ 3¢ # (Huso
huso x A. ruthenus) *7£ 6 H 1% /M (A. ruthenus)™
18 % W) 65 (A. brevirostrum) " 1E 7 J1 #%  rh 4E
B3 (A. sinensis) ™ 1£.9 S TERRTFUAMERE Mk . ASBF
FEEE R, VAR A S5V IR 2 A T fi B I 1) SRy 7
JI 5 HAb ST & 38 22 0 A K. TEBG VIR 71k
T, WA EAS 5 X o3RG S 20 i A O s 4
BN JELER PR i AR U T A TR, — A AR AN
A5, Flynn % ™ (B8R I, 7E 65 I8 t0 v, 0
PENR R B B — e 2 MR AR 2 —2R2 1k
DI S A A8 b B SOGHPIRAS Al b Rz e )2
M ZH A, 3k M 1] T o A R P s o — 28
PERRBE U G A b B BAT MR R A58 , AR E T
H1 22 )= 2 8, XS R 18] T Ay EPEPE R o
PRI 45 P A T B PR R 7 A R
B P DT TR TS 25~ [ B , K A JORS B85 T i
IRPERRIE AR SR G IR I AE R A IR R
TEHAb AP A A LAPERRIT A6 73 A IR AR A R
JINHEE Ay W e 3L i B R 2 A 0 Uz 5 4
18 2B AR 1% (Pimephales promelas) 153K J5 55 10 K
B 13 KAt B A0 S e P it 1) °F 1) B 5
oA B N RGP ) T e AS Sk I e
LR ST AR AR 90 S AL BB, Bn  SOR
A S R 25 R R B A
FEH DUE BOOR SR O ST 46 7 A BRE .
VEAAAEES A 7 H R, B )~ 1A o3
A, B2 T S BE A AS [F] AP — P i D) T )
A5 R AN AR, O Hoh 2 ~ 3 B 4n g2
G, TE VT 2% A WY Sl A T A , A 0 R 2R B
TEAESH bR REMLSS BIAR SR g 6 G i) B i
A 3 bR UT AR5 E B b R AR A A,
NGO, OISR NI N HORS R G RS i 20
M3 5 Grandi 45 P HRIE AIZS A ARL, T AT LA
AR PERRBE DT T SO E P51 737 TRl R, 3
TEPUAAEAT P A b A B o

34 BEMUBELAESH
BFRERE AT I AR SE 5, Bruch 254
WS (A. fulvescens) B EE R E 43 T BRI K E
43 h 44 B Bes Conte 25 1 5 1583 (A. transmontanus)
(RS SLFN P 5L % F 4550 441815 Van Eenennaam
2 6L - P PE 6 (A. oxyrinchus) BB 51 % B 42 K7
WAL E 510 6 15 R )14 KT R
A2 BT R IR BV EOR AR iR 2 B R 0
SR T~ VL5 2 85O0 IR 85 (AL schrenchii) K&
PR R I T2 22 FOE 52240 43 O AT T ~ VI
. FIRTEEE RS2 22 L) Hochleithner 25" I
GE R O AN T ~ VI A FRiE, ASBFFER 2
R A AR S B Tk, [ S DA B R 2
JRI) 23 SOTR R K A ARSI B i A 78 Kl 3R O 3R
I ~ VI, PO IS0 54 i 7 st R 0K SR v 41
FISI AN T B8 etk i I T SR AT A
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Histological observation on early development and differentiation of
gonad in Siberian sturgeon, Acipenser baerii

TIAN Meiping'?, ZHUANG Ping"*, ZAHNG Tao', YAN Shiwei'”, ZHANG Longzhen', LIU Ting "’

(1. East China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences; Key and Open Laboratory of Marine and
Estuarine Fisheries, Ministry of Agriculture, Shanghai 200090, Chinaj; 2. College of Fisheries and Life Science, Shanghai Ocean
University, Shanghai 201306, China; 3. College of Life Science and Technology , Dalian Fisheries University, Dalian 116023, China)

Abstract: Siberian sturgeon (Acipenser baerii) is an important cultured fish species in China recently due to
its commercial value in caviar producing. Therefore, sex control and production of female populations are very
important to commercial sturgeon aquaculture. Generally, artificial sex reversal is achieved through exogenous
hormone treatment or chromosome manipulation in aquaculture. In many teleost fish, it is possible to induce sex
reversal through the administration of exogenous sex steroids during the period of gonadal differentiation. However,
it is difficult to determine the appropriate time to initiate the treatment, because physiological differentiation of
the gonad precedes morphological differentiation. In this study, origin, migration of primordial germ cells (PGCs)
and gonadal differentiation were investigated with histological method in cultured Siberian sturgeon fries and juveniles.
Fertilized eggs were incubated under tenperature of (18404 ) °C. Fish of different developmental stages were sampled
periodically after hatching. All fish samples or gonads were fixed with Bouin’ s fluid. Slices were made and observed
under microscope. The results indicated that PGC was first observed below nephridium area, posterior to the yolk
sac at 3 day post-hatch (dph), and was visible along dorsal epithelium of body cavity at 10 dph, and migrated along
peritoneal epithelium in the region between mesentery and kidney at 13 dph. Genital ridges appeared at 22 dph,
and PGCs immigrated into the genital ridges and formed primordial gonads at 31 dph. A split cavity appeared in
primordial gonads at 40—60 dph. Germ cell and germinal epithelium appeared at 90 dph. Blood vessels and lipocytes
were observed in primordial gonads at 150 dph, and two types of gonads were distinguishable at 210 dph. Through
histological observation, bisexual gonad could be devided into 0 and I - VI stages according to the development of
sperm and ovum. The structural changes and cytomorphology characteristics of every stage gonad were described.
[Journal of Fishery Sciences of China,2010,17 (3): 496-506]

Key words: Acipenser baerii; primordial germ cell; gonadal development; gonadal differentiation; histology
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Explanation of Plate [

1. Cross-section in a 3 days post-hatch (dph) fry; PGC were found near the mesonephric duct posterior to the yolk sac. 2. Detail of fig.1,
showing PGC. 3. Cross-section in a 10 days post-hatch (dph) fry; PGCs migrate to dorsal peritoneal epithelium. 4. Detail of fig.3, showing
migrating PGC. 5. Cross-section in a 13 days post-hatch (dph) fry; PGC migrate along dorsal peritoneal epithelium to the region below the
mesonephric duct. 6. Detail of fig.5, showing migrating PGC. 7. Cross-section in a 16 days post-hatch (dph) fry; PGC reach final position
ventral to kidney. 8. Cross-section in a 22 days post-hatch (dph) fry; genital ridges occurred. 9. Cross-section in a 31 days post-hatch
(dph) juvenile; PGC had migrated into the genital ridges and formed primordial gonad. 10. Cross-section in a 40 days post-hatch (dph)
juvenile; split cavity appeared on both poles of the gonad. 11. Cross-section in a 50 days post-hatch (dph) juvenile; split cavity of one pole
cicatrized. 12. Cross-section in a 60 days post-hatch (dph) juvenile; split cavity were cicatrized completely. 13. Cross-section in a 90 days
post-hatch (dph) juvenile; at dorsum of the primordial gonad appeared adipocytes and germinal epithelium appeared at the ventral side.
14. Cross-section in a 135 days post-hatch (dph) juvenile; capillaries appeared in the primordial gonad and fat tissue largened.

Ac: lipocyte; Ae: peritoneal epithelium; Bv: blood vessels; DM: dorsal muscle; Et: germinal epithelium; G: gut; GRI: germinal ridge; K:
kidney; L: liver; M; mesentery; MD: mesonephric duct; N: nucleoli; Nu: nucleolus; PG: primordial gonad; PGC: primordial germ cell;

SD/OD: spermaduct/oviduct; U: ureter; yolk; YS: yolk sac.
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Explanation of Plate II

1. Cross-section in a 210 days post-hatch (dph) juvenile; uneven type gonad, gonad notches on lateral side surface and adipose tissue
in distal part (putative ovary). 2. Cross-section in a 210 days post-hatch (dph) juvenile; detail of Fig.15, showing gonad portion
composed of connective tissue with small blood vessel, oogonium surrounded by follicle. 3. Cross-section in a 210 days post-hatch
(dph) juvenile; smooth type gonad, smooth type of germinal portion and prominent adipose tissue in distal part (putative testis) . 4. Cross-
section in a 210 days post-hatch (dph) juvenile; detail of Fig.17, showing gonad portion composed of connective tissue with small blood
vessel, spermatogonium surrounded by spermatophore. 5. Transverse section showing stage 11 ovarian. 6. Transverse section showing stage
11 testis. 7. Transverse section showing stage Il ovarian. 8. Transverse section showing stage Il Testis. 9. Transverse section showing stage
IV ovarian. 10. Transverse section showing stage IV testis. 11. Transverse section showing stage IV ovarian. 12. Transverse section showing
stage IV testis. 13. Mature spermatozoa.

Ac: lipocyte; AP: animal pole; Bv: blood vessels; C: chorion; C—Yolk: whitish-colored yolk; Et: germinal epithelium; I follicle; Fm:
flagellum; G: gut; H: head of sperm; M; mesentery; MD: mesonephric duct; N: nucleoli; Nd: notochord; Nu: nucleolus; Oc: oocyte; Og:
oogonium; PG: primordial gonad; PGC: primordial germ cell; PM: peripheral ring of melanin; PN: polarized nucleus; PR: peripheral
ring of lipid droplets; PSC: primary spermatocyte; PSG: primary spermatogonia; SD/OD: spermaduct/oviduct; Sg: spermatogonia; SL:
seminiferous lobulus; St: smooth type; Sp : spermatophore; U: ureter; Ut: uneven type; VP: vegetal pole; YG: yolk; YK: yolk grain; yolk;

YS: yolk sac.



