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WE: AR =R TENE KT L& 2K % K (progestin receptor, PR) iy i #% 1 /il , &
RAeZp e RANT &, EAMZARTENE FRER . AFEY BT NHgifl
M H P PRFATRERAMEA, AR LT WEKEHE PR A LR T F A
Tl BREW (D) ZRRTEAMET P& PR MELW, 2T EH 100 ku; (2)PR XA
FHOL~IH) £@mEE R E (I~ VH) &% E RN, B &R H T h%
ERMBE;Q)PREETEFAT] ~VHTRRF @i f L H R 20 8042, 2 &N B R 4
M E PR M (4) KB RN T PREEREZATVHRARET T, EHY HE
franfaE 2 PRIAM;(S) R #ETH= ,PREZFAETI ~ VI WwEEM, 3tHHE
AfizE, ]l ~VHA#HZEBPHPREEEESSY W] ~VHWEMA T PR 2L E PRE
M, EREA, ZEAMTUNEL G FEMTFRRFPRESCEFZAE=ZRRTENITE

KA ERE L i HE

HEHECARWKEN GRS WK ERAELTELF .

KB : —RRTE; ZHELE; REAL; REAZE; WEXF

RESZES: Q952; S917.4
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DRI & S w K g Bug L oE
oy EEA AR T, PR T 5 S A P 2
A IR LT BAEA — &ML
PEC N M BT R, — A A U5 4 A X
sl W MER 1 B0 5% & IR BRI ML L B N R
A I AT AR AR AT AR L
HBT AL R, 2 X SR S O R B
1 R 4 B A TG A Bl ) AR 5 AR W 2 R
AR 2 — T A ke &
B INAU I/ B (Seylla paramamosain ) F1EC R 7K
F M (Austropotamobius pallipes ) 25 B 72 5l ¥y Op
U NG SR FEH IR R (RO S L N
A DN 272 %ok PR e sl ) OB B O i ) 4 R 2
W WE 2RI S PR T (Portunus
trituberculatus) J& —F T B ) KR 28 AR
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S 56 SR P S 988 18 RS 8 AL AR T kR = AR
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b, B FE#E— A = bR 8 1 A 2k LA
SR F 58 3l W P 2 T 3R 1 A 4 L T 4 A1
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1.1 XBHMWEEF

SCG AT 2010 4E 8 H 2 2011 455 WA
VLG L e 8 A 05 40 L D Pk 30 B A 4 1 o 1A
10 ~20 HAIF 928 K BT 76 ~486 g, H1 52 58
H5.1~10.5 cm, fT A 55 56 A AR 06 1402 4 B -
I VE R K7 s W) 8 3 BT IR % IE 5 N 1B

HEWE HE A AREIE T H (41276158) ; BT @ 8RR 2L 6 5 H (12ZR1413000) 5 b 96 5 A2 037 B A5 H (97 BRF 2009 -

26) ; I m A AR AR 55 °F- & (ZF1206)
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WAKRGE PRV, B FRKEF IR 178 L
(K xTE xE75 cm x53 cm x45 cm) , jI/KE
150 L, 4 i # ik B o5 PVC 4 (H & 18 cm, K
25 cm) VRN BR Yy, BEAE T 2 R B R A A H
TAF 19:00 Fic HE B (K T 45 1 5% ~ 10% % 6l fhr
WH B4 10 fiE s MM, g AR,
K24, K 20 ~24 CT,pH 7.0 ~9. 0, iK% > 5
mg/L; & A <0.5 mg/L, AR L <0.10 mg/L,
S0 FH AR MEPE /N BN L R A2 R A AR A B 2 o
B I 55
1.2 SSWEHF5INE S8

S R T R S AT G AR AR . I ET e
LR NS P OIP /v N (I - U SRR )
2, MET PR i OO0 ok B S B, 3 5 0 S 4R AL
(GSI/% =100 x by 51 Jox & /% J5i £ ) , [a] BF O/ B
O EL JFBRAR RS g Y SR E AR & e
HIFINLA , 76 PBS o IE % 5 A Bouin [G K [#
S MRS T O ol =R T O
KBNS W, EWREFNHERHE 3 ~5 1
B AT G 8 AL B 5T, #F 5 7 Bouin [G iR
o E 24 hJE HEAT IR BE LB K, I ORE
A EF A R ()RS ~7 pm) , J1 T fu g
HA A B o [m] B BB R b T TIT S0 S %) L Y
FILIA 2021 LA RS AE EPE /N BLOP 55 (0.1 ¢ A247)
AT mL 2 S O (7 5 2 5 : ARO101-30 , 3%
DU A W) TR BR A W) 2 0 B, 42 0y
P MR G BT . ERRBORE O R
FHC = 255 b 43 O O B 3 (8 %52 Q5000, 3 [
Quawell 2w A4z 7)) 5 28 VR EE  #E i+ - 70 °C
PRAF T S B B id 43 A o
1.3 FEiKH

Se JE BRI K, —HR RPN PR £ 5k
Uik (HL C-K ¥, 77 b S %5 sc-538) Wy T 3% [
Santa Cruz £ ¥ % w); & & B # WL F &
(ARO101-30) | % & 11 4 45 #fE 4 1 (ARL113) |
PMSF( AR1178) . TBS( AR0187) . —#i HRP #5iC
M Bt % 1gG HT /& (BA1054) | | 4% 2% b i)
(AR1112) DAB & 5] & (AR1021) g T &
DAY TRA R A

S % 4R AL 3R, ) — YU [ S B B3 4t
HRP #ric i 40 A 1eG Bk LAEW (PV-6001) i
— YU B (ZL1-9028) It Tt 5t th A2 G iy AR W 4%
AR 33% WA K (AR1108) \DAB 1 4,37 &

(AR1022) .0. 01 mol/L ##% g 3k 2% np & ( pH
6.0, 7 it 4% AR0024) L) 7% 0.01 mol/L PBS %%
MW (pH 7.2 ~7.6, 77 il % 5 AR0030) iy F 5%
Ay TREARAA .
1.4 G ENiE

BEORRY S EAEZ 4k 41 (&
o) R G Ja Bk 28 PR 10 ming 43 55 BBORE & A B
8 H 20 pL & 5 pL # 47 SDS-PAGE Hi ik,
W e e B2 5% , M, 1 D 100V 5 73 8 ik B2 Oy
10% , W 2 110 Vo, HLIK G 43 85 6 T 5% IR AY
(45 : BG-VER-Mini, Jt 50 | A W He R A R
ANEVAETE)AE 150 mA B R E 70 ~ 100 min,
RIGR I TBS Ut 5 & T 5% WYL AR 95k v
W EERT AR AREIK RS EMA 1 h, H
TBST B ¥kJa , A —Ht (FRBLLL 1:200)4 CF
PEIK W & 12 h; TBST & ¥, — i (1K B L
1:500) % it T & 2 h; TBST &% ,DAB & {4,
¥ 48 M40 B8 )5 3% A BioRad imagelab V3.0 %
FESE PR 40T
1.5 SRARAULF

AU U] w RS KIS B A MG R #h 27
MO R R AR (94 C) AT LR B K 15
min, [ SRV A 2 % IR 5 Bl ) v AT PBS BRIk 3
W(2~5 min/IR) . M 3% XA K % AL
20 min DX 4l P 981 G SR W) i RY 3 14, PBS
PEVE 3 (2 ~5 min/¥K) J5 T Al PR 47044 ( #i ¢
EFLH1:50) ,4 CTHEH & (18 h), PBS ¥ 3
WG (5 min/W) i m —Ht TAEW .37 CHRMAT
J# 7 30 min; DAB 2 {4 15 min, 251 /K k% J5
K FHRORE B BE TR K, — W 2R B WY, rp PR R e 3
J51E Leica DM2500 % f§ £ T W ¢ F 411 B . AR
s e 40 W TR IR, o BE P 58 55 43 o o BH PR L 4 B
PR 5 BB, 2 e o+ + + 70
TR -7
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2.1 PR By EZEENIT

KRN 822 R 52 R (PR) 2 5 BE ST
HEFT PR T B E IR PR Y S BN 286 (181 1)
T T4 2970 100 ku Ab 453 21— 2% G 58 FH A 454
SR AR L3 2 AR 1 B UL AF O T 28 xR, &6
SR B, R FH RSEAF M /) B B SRR S B A o R
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1 ZRRFEAMEZTNAN
PR % 9% EN i 53 47
Fig.1 Western-blotting results of optic ganglia and

muscle in the ovarian stage Il P. trituberculatus

2.2 PREMEHSHMENL

PR 204 F = e # 1 8 O L 1) I3 4
i RO R A ( 1~ 3BT i 9 BB
AR (I~ VL), A [R] BB 58 4 75 309 O 58 o i
PR ;A MRS BB A B AR (R 1) 13950
S LA A M S T AR XTR] R] DL R 8 I AR
L, S IS 90 90 200 i R B 4 i H 5 PR PHAE
R A e PROSS FRE (IR L -1) 5 I 399 B 5
Hh LA PN R B B R B RE 40 i (EN) B B
BCRTOE A 40 (PRO) 2 3, A X [8] 1149 9 1 40 g

PR 1 A K X N , #2350 A T U0 B 41 it
JE T, G iE PR FH A% S R 3 BB 40 Y i
J KRN (IR T -2,2a,3) , BB 20 g 4% PR
PRPEAESS (3% 1) 5 MBI BR &8 rp LASR I B9 £ 240 it
(EX) o 3, g s 8 900 40 i 2 5€ 1% B 6 20 i 79 60
2 A AR R L AT el L b B EN BB B PR
FHPEY) BT E B0 A T EN 20 M Bt B4 & EX Y
BAZ (R T -4) , e B B A 8 9 40 i 75 &2 PR 5%
FHPE IR T -4b) {H EX [ 40 /5T PR FH 5055 5
IV 393 5 8 v L3 7802309 B B 40 i (NO) O 32, i
LA BX N AE NO J] [ i BB 20 i A i A% (
R T -5, LA F ) 3 960 200 it 2% & PR3 FH A
(PERRCL -5¢) 5 VA0 5 rp 32 520 B8 14 BB 40 it
(MO) , e irf PR Gy FHPE S5 07 3 275 Ji 39 B0 B 2
S A A%, e A R A 5 58 114 PR BH AP B i (
W 1-6). FONE L& WM =Pt 5 8NN 1
I X B, B & B Al PR OB PR S B (AT R
I-6).
2.3 PRERFRBRFHHMNEN

PR T A TR IR R RV 2 B i
JIE/NE AR, B/ £ B IR A0 (E) iR 20
L (B) Wil i (R) FEF 440 g (F) X 4 Fh B
Bz A0 A4 i, PR S B S B 32 2873 A T F 4
JE 5T F AR A% S R AR A (36 1 BRI 1-
5)c T HIRFBRAR AL F 40 2 PR 5 FH % (5] A
I0-1) 5 I3 AF IR F 40 i D PR s BH A, G A 4l
J ¥ 0 PROFHAE CIE R I -2) 5 T399I M i F 40 i
IR A A% 9 PR R A8 AR (R I-3) 5 IV 3
JIF IR AL F 40 Jf 52 PR P AR FHAE (I 4) 5 V
SOURT BRI L A F 40 i 52 PR AP A5 BH AR (R I -
5).

R1 ZERTENEXEHENEMFRRERFE PR SHMEL

Tab.1 The distribution and change of PR in the ovary and hepatopancreas
during the ovarian development of P. trituberculatus

A cellular type

5 £/,
ng:inn\siﬁge U8 I 240 AETHANE AN AR A A R Zi % F 200 Jf0 2 M J3% k%
follicule cell ~cytoplasm of germ nucleus of germ nucleus of resorptive cell cytoplasm and nucleus of fibrillar cell
1 + o+ o+ + o+ o+ + - + o+ o+
I + 4+ + 4+ + - + o+ +
I + o+ o+ + o+ o+ + o+ o+ ++ + + +
v + 4+ - + 4+ - + o+
A + 4+ - + 4+ - + o+
TR+ + + VRORBRPHYE, " + + 7 RO AL, + VORI L, - R BIE . U R
Notes:“ + + + ”"means strongly positive, “ + + " means moderately positive,“ + ” means weakly positive, “ — " means negative. The same as the

following.
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2.4 PREXTHMY FERHLHMNEL
RS Y &5 e =P bR 1 B 7 3 22 1
AEFE N SR I8 AR E, FL A R A PROBHE P TE A [F] B
RBEFHBEMA—ERENEL, KaHiTE
N2 G 0N I PR S R A T HE B K AR A
R 8, B 88 % 7 i A v, PROFH 9 B At B A

IV 309 K 5T i i 40 i A J] I ) i Joie (P i I-7)
o PROGEFAPE. Y &5 i VF 2 A B g i 2
B, AE /N[ B /N I P A LA (HC) | I 52
(HS) Rl 20 (He ) , Y &% 5 IR 40 o HE 51 55 %%, 1%
ST, BAZA B, PR BHPEACIL Y 485 A Y
MR (% 2, R IE-8,9) o

R2 ZRRTENERFHAXIAR.YREMHEHLATH PR SHMEN

Tab.2 The distribution and change of PR in the mandibular organ,Y-organ and

nervous tissues during the ovarian development of P. trituberculatus

75 B 2/ organic type

Y s L2 G 1l 22
QD%&}H}J K R A Y—jfg?n ogﬁ:i;];ia thoracizjgjn;:n mass
ovarian stage gland cell of
mandibular organ 20 s 1L 40 24 o 24 o 2216
gland cell hemocyte nerve cell nerve cell nerve medulla
1 - - + + - + + o4+
I - - + + - + + + o4+
11l - - + + + + + + + +
v + o+ + - + + + + + o+ + + o+ +
A% - - + + + + + + + + + + +

2.5 PREMHETHMEHEZADN I HIEWL

SRR TR T d A )2 LM A
PR R S 6 Ao PR S BH R Jor 3= 2 B
TS ~ V1A B 2 40 i A A A b (R -
11,12,13) 10 T ~ I 2 40 e B A PR FH A
PR 2, EIRRCIL-10) o B #2281 il &0 3E T #f 48
TR R A A e Wk, ELE |
~ VT, Mg i 22 AT ) A iR SR M 22 6 o 4 &2 PR
PHE CB R I, 14-18 ), L ob ol 22 46 g Jf0 S5t /9 PR
FHPECEDR S 1T ~ VIR miE 1 ~ VI
J ot 222 VAT 4 e 2 D B 2 B PROGRBHME (6 2) o

3 e

3.1 PRMERSFE

SRR SR BT AN PR 22 58 BE BT AR 4T g
Ef1 35 ( western-blotting ) 52 5 , 75 = JJE 2 1 B HL #f
S NAL R I — A PR g 550, X 5 CH
R M Tk UK B WF ( Austropotamobius
pallipes) """ 12 1 ( Octopus vulgaris) "' 25 53
HESI W) I F IR 285 AR — 30 78 NS FN XS 5545
Y EAAAE 2 ~3 A PR, JE TR — BE A A)
G TR VS e R BN A< I N T i = )
PR ke PR A BRI RE LA BT R
SLE AR W], PR T A & R PR ()
THEN 100 ku Z2 Ay, 3 T80T B AR IR 2K

BIFK PR o F R, BIEMWE S HE 705
80 ku' """,
3.2 PROGREUEMELENXR
IR, = PeiR TR OP §L L B R b O AL
JHF T i A0 I 94 O v S A7 AR 2 T, HAE DR SR B R
WICT ~ I0 ) BF FE i A0 o0 52 v i 22 R 2 3R
B BT 2 R S SR ARG A A R R R B
PE A R = MR T B LR T e
AIREAFTE W R 2 IR R AR U0 8L & M IR 3k
Ao SEIESTRRW, PR TR SR F o
U 60, 200 Y R A= B 200 A b G A AFAE BRI,
H P BE 40 f A% H 9 PR OBH PR 7R 90 & B S
(U~ T H0 ) 52 34 5im e #4, {HL B9 B 240 B 4 Jfa o b 5
W VA VIH) AfELE PR, T IS 40 Mo 9 PR FH
PEMR 2 A BEE DR R J I A& A1k, 1
B AR AR B R (1) U8 Y 40 AT e 2 TP e
YW ENEE SRSz TR E
15 T BOE A i b R R GA 7 4 PR BP L K
TR B0 5 P 22 R I PR 254 5 A 0 0 5 A0
T 1) BT 400 i 4 Ak R R B0 R =R
T A I 09 B0 B v ) 2 o A R AR T
B 48 (A FR 1S R 350, SE bR B BN R /S 08
Y200 AT K 5 R S B T R AV 2 B9 240 P A
ZORBFHEG P, M, SR T B ER T
ok A5 v O A 18 Y 200 PR v 2 A A A v T A R R
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PR; ()R EF G (IV ~ V), 59 B 40 i 5
A L 28 F PR S5 6 5 DN BB 46 i 20 i o A
BRI L N =R T R R T
WopEEAN MR AR TERCR Y PR M, =R T
BEOP R EF IS O B AR (V) 32252l IF R
i SR I A e | B T T -l S
(Vi) 2072 R g, S O LR R 0 B
I BT b Y PR BRI A5 , IR 22 A F0 PR 2 244
HFH 2y B A m " .

JHF IR R AN A2 Y 5 3 00 5 7 00 o 1 3 1 T i
FAEAE & B, ELXF W52 Sl W 28 4 9 4 il B A R
MR, = AR T O S A T R
e — B E AR AR Bk E
JE I ~ IV 99 ) JHF e it B9 2 45 1 5t (Vg ) )
EEMGI . LSRR, KA F 40
JHE0 L5 200 M A v 45 AF A PR OB W J5, 3X T fE
5 T IR 2 R B TR A 2 — A e 2R A
PR 2545 J5 AN UAT LR 425 B9 )t 41 i 7 Ak B8R 28 5
B AT LR AR R i R

K TR S Sh A R A I R
O LR F o A R Y T SRR G R W T i v
JE Ti& ( methyl farnesoate , MF) &5 i 8 % & , L 56
R B =P 7B S g TP A AE PR, X I 7R 22
1 W] BE3E o 5 e MF [ -G Bk I 425 B 52 3l 4 0 R
&SRS ne L BUR qibRe) GRS kTN e 3
K MF AR . S it B A 3h ) K
e A AIF 9 2 BT, R 4 LA R TRD PN Jo I 435 44, ]
A3 DA 25 R S5 28 [ T R R X 2 2K [ R OB R AN
MF "] B 77 26 S bl ™ . =Ptk 7 o L
KEHIRY 285 LB AL AR 2 R L g Y
i E IR A M B A & B PR BHPEY BT, X R Y
i H AT REAS R WA MR R A . AT 5
M AE T S E NN E N WASE,E
1AL L3 b 22 ol i 28 38 3% 08 45 1P 5 3l ) 1k iR
B S TR R 2 5 2 R
FEAE PR PHPE RN, X B 78 PR AT RES 5 = iR +
T e A B B % B T P 48 PN 3 D 1 A B 9
3.3 ZHERPRYMEZRERIERIE

REWFFER BT, 22 B3R 6 HESh Py 0 5Lk
RO B R A A A A PR S —— i A 4 A X
PR A 0 I S A 4 A AR R
PR SMPHN AR RZEREALSSIERE A&
R 2 A MR 8 o 5 A A% R R Y U Y

PR RO T (PRE ) 25 B HE R 45 JIT 19 i 71 B 52
Vg A BCH: B R O BE PR e 3k, DT 5 i Y
0 e A= RN R XM AR S IR 2
Z A (nPR) S PR £ A T A A R A BB
Z AR IR, A8 2 R 5 A R R
RXWEAL A G L2 LR N B #2280
Y M PN Y AF S B, A0 AR A L S B cAMP
MAKP I Ca® " 5555 {5 i ) v J8 , DA 1 e 2% 4
RS RN R R R SN ES AN G E4 S A DI = I
P2 2 A2 IR FR 2l A iRk (mPR) 0 2
Pl S — A A 0 R AR Y R SRR L TE S R
2K AR B Pl G S R R AR
ZH RN B R B R R SR T R e
A G2 X Y 52 Sl ) B0 B B PR Y 3 AR
HhT A R A R O FG B S ORI B B R A Y
iy S A LI A B S B D AR
SR JH B35 AL 5 vk 2 2 0 DA 480 7 8 R K L IF
S5 152 3l ) K B LR IR R vh A7 AE R R 2 R
FE A (nPR) MY SR 4k AR B nPR 7E =R T
BEOP L IFIAR R SAS Y A E Mgl g
CARTE, HBEE B0 3 % & ,nPR [ FHPE SR 55 & A —
FEMAEAL, XIS =R TR0 Bk H o R b
nPR 2 % 55 AR . de T, BECTOX IR
( Penaeus monodon) B 42 1 & I 7 K & A ( Pm-
p23) ek, HIxE AN B LT —HRE
KOS R, 2 R ot R 5 Bl e B
HLRE 1R A A7 A e DR 2 A R R R R PR A
YEBEA T Fh 20, SEgm s KR, =ik + &
HWEZARBAATE T R AP L0, X
78 =9t 7 8 nPR AJ B o 8 45 0 248 2 Ik A
FY v TR TR S5 R 1 5 5 R TRk [ 42 7 42 O B
RE BB BGAE 0K h ERPAESL
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Immunorecognition and distribution of progestin receptor in the

swimming crab Portunus trituberculatus during ovarian development

CHEN Hao', WU Xugan', LIU Zhijun', CHENG Yongxu'*"
(1. Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources ,Ministry of Education ,
Shanghai Ocean University ,Shanghai 201306, China;
2. Shanghai Universities Knowledge Service Platform ,Shanghai Ocean University ,Shanghai 201306, China)

Abstract. Progesterone is one of very important sex steroid hormones, which plays an important role during
the ovarian development of crustaceans. In vertebrate, progesterone regulates the reproduction generally via
progestin receptor ( PR) . Previous studies have shown PR is present in the ovary , hepatopancreas and nervous
tissues for some crustacean species. The swimming crab, Portunus trituberculatus, is a commercially
important fisheries resource and mariculture species in East Asian countries. The better understanding of
reproductive mechanism would potentially benefit artificial propagation as well as fisheries management of
P. trituberculatus. The present study was conducted to immunorecognize and immunolocalize PR in the
ovary , hepatopancreas, mandibular organ, Y-organ, optic ganglia and thoracic ganglion mass of female P.
trituberculatus via Western-blotting and immunohistochemistry. Then,the change and distribution of PR was
also investigated in these tissues during the ovarian development of female P. trituberculatus. The results
showed that PR with an apparent molecular weight of 100 ku was identified in the optic ganglia of female P.
trituberculatus. By means of immunohistochemistry, PR was detected in the ovary, hepatopancreas,
mandibular organ,optic ganglia and thoracic ganglion mass. During the ovarian development of female P.
trituberculatus ,the follicule cells were stained with strongly positive PR at each ovarian stage. As for the
germinal cells,the strongly positive PR only exsited in the cytoplasm from the early ovary developmental
stages,including stages [ , I and [l ,while the strongly positive PR was stained in the nucleus of germinal
cells during the stage Il to stage V. For the female hepatopancreas, PR was mainly localized in the
cytoplasm and nucleus of the fibrillar cell at all ovarian developmental stages,and PR was also present in the
nucleus of stage Il resorptive cell. On the contrary, no positive PR-like substance was found in the other
types of hepatopancreas cells, such as blister-like cell and embryonic cell during the ovarian development of
female P. trituberculatus. As for the endocrine organ,PR was only localized in the cellular cytoplasm of the
stage [V mandibular organ while positive PR-like substance was not found in the gland cell of Y-organ.
Moreover, PR-like substance was also detected in the nervous tissues of female P. trituberculatus. As for the
optic ganglia, PR was mainly localized in nerve cells from stage [l to stage V. In addition, PR was also
localized in the thoracic ganglion mass. Nerve cell and nerve medulla were stained positively with PR-anti-
body from the ovarian stage [ to stage V. In conclusion,these results suggest that progesterone not only can
regulate the vitellogenesis and ovarian development directly via interacting with PR in ovary and
hepatopancreas, but also may indirectly modulate ovarian development through the synthesis and secretion of
other endocrine hormones.

Key words: Portunus trituberculatus; progestin receptor; Western-blotting; immunohistochemistry ; ovarian
development
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Plate 1  The distribution of positive PR in the ovary during the

ovarian development of P. trituberculatus
1. ovary at stage | ; 2. ovary at stage I ,2a. the magnification of PRO and EN; 3. ovary at stage II ,the follicle cells were moving to
oocytes; 4. ovary at stage Il ,4b. EN and EX were surrounded by follicle cells; 5. ovary at stage IV ,5c. NO was closely surrounded by
follicle cells; 6. ovary at stage V.
OG :oogonium; PRO:previtellogenic oocyte; EN:endogenous vitellogenic oocyte; EX:exogenous vitellogenic oocyte; NO :nearly mature
oocytes; MO :mature oocyte; FC:follicule cell; N:nucleus.
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Explanation of Plate II

1. hepatopancreas at ovarian stage [; 2. hepatopancreas at ovarian stage II; 3. hepatopancreas at ovarian stage Il ; 4. hepatopancreas at ovarian stage
IV; 5. hepatopancreas at ovarian V ; 6. muscle at ovarian stage Il ; 7. mandibular organ at ovarian stage IV; 8. Y-organ at ovarian stage Il[; 9. Y-
organ at ovarian stage V; 10. optic ganglia at ovarian stage II; 11. optic ganglia at ovarian stage [l[; 12. optic ganglia at ovarian stage IV; 13.
thoracic ganglion mass at ovarian stage V ; 14. thoracic ganglion mass at ovarian stage [; 15. thoracic ganglion mass at ovarian stage I[; 16. thoracic
ganglion mass at ovarian stage Il ; 17. thoracic ganglion mass at ovarian stage [V ; 18. thoracic ganglion mass at ovarian stage V.

R :resorptive cell; B:blister like cells; F. fibrillar cells; N:nucleus; GC: gland cell; He: hemocyte; HS:hemolymph sinus; HC:hemolymph
channel; NC:nerve cells; NM :nerve medulla; C:cytoplasm.
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Plate I The distribution of positive PR in the hepatopancreas, mandibular organ,

Y-organ, optic ganglia and thoracic ganglion mass during the

ovarian development of P. trituberculatus
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