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Tab. 1 The distribution and change of E; on the ovary and hepatopancreas during the ovarian development of P. trituberculatus

YIS cellular type

G 5./
ngfifiiqge WA RN B R 4R F 41 5 P
follicle cell ~ cytoplasm of germ  nucleus of germ  nucleus of resorptive cell  cytoplasm and nucleus of fibrillar cell
I 4+ - - +++ +++
I +++ + ++ +++ +++
111 +++ ++ ++ +++ +++
v +++ +++ + ++ +++
\Y NF ++ NF + +++

TE: “+ + 7 FRIRIRASEINE, “+ +7FoR PGP FIE, <+ FIR 9 WP P, « — " FoR Pk “NF RR R & .

Note: “+ + +” means strongly positive; “+ +” means moderately positive; “+” means weakly positive; “ —” means negative. “NF” means not

findable.

x2 ZHERTEINELAEHEN. RALTHMATRHNE, 2 HMTK
Tab.2 The distribution and change of E; on the thoracic ganglion, brain ganglion and the mandibular
organ during the ovarian development of P. trituberculatus

LAY tissue type

5 5533

ovarian stage

R % 440 T

J) #2575 thoracic ganglion

i #2271 brain ganglion

gland cell of mandibular organ

M2 201 nerval cell

MZRER nerve medulla M2 94% nucleus of nerval cell

I +++ +
I +++ +
11 +H+ +
v +++ +
\Y% +++ +

++ +++
++ +++
e+ +++
e+ +++
o+ +++

TE: + + RN ABEIIE, <+ +73Ron PR GBE AP, <+ 387m 35 S 1,

Note: “+ + +” means strongly positive; “+ +” means moderately positive; “+” means weakly positive.
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Plate I Distribution of positive estradiol in the ovary and hepatopancreas during the ovarian development of P. trituberculatus
1. ovary at stage I (fluorescence staining); 2. ovary at stage I (HE); 3. ovary at stage 11 (fluorescence staining); 4. ovary at stage I
(HE); 5. ovary at stage III (fluorescence staining); 6. ovary at stage Il (HE); 7. ovary at stage IV (fluorescence staining); 8. ovary at
stage IV (HE); 9. ovary at stage V (fluorescence staining); 10. ovary at stage V (HE); 11. hepatopancreas at stage I (fluorescence
staining); 12. hepatopancreas at stage I(HE); 13. hepatopancreas at stage II (fluorescence staining); 14. hepatopancreas at stage 11 (HE);
15. hepatopancreas at stage III (fluorescence staining); 16. hepatopancreas at stage 111 (HE); 17. hepatopancreas at stage IV (fluorescence
staining); 18. hepatopancreas at stage [V (HE); 19. hepatopancreas at stage V (fluorescence staining); 20. hepatopancreas at stage V (HE).
B: blisterlike cells; EN: endogenous vitellogenic oocyte; EX: exogenous vitellogenic oocyte; F: fibrillar cell; FC: follicular cell;
MO: mature oocyte; N: nucleus; NO: nearly mature oocytes; PRO: previtellogenic oocyte; OG: oogonium; R: resorptive cell.



552 0 WA S = JohR 188 O 58 % 7 o e v Y S e (L AL AL 243

100 um b' ' 100 ym

PR IT =i TR 0 SR 7 Rt vp A S M bl 2271 . Il 22719 RO S 2 v B 1 S8 B 23
L U 2275 (DL ), 2. IR 215 (HE); 3. T 229 (SO i (); 4. TUBI I 22715 (HE); 5. T M M 22745 (9O i (),
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Plate I The distribution of positive estradiol in the nervous tissues and mandibular organ during the ovarian development of P. trituberculatus
1. thoracic ganglion at stage I (fluorescence staining); 2. thoracic ganglion at stage I (HE); 3. thoracic ganglion at stage II (fluorescence
staining); 4. thoracic ganglion at stage I (HE); 5. thoracic ganglion at stage III (fluorescence staining); 6. thoracic ganglion at stage
III (HE); 7. thoracic ganglion at stage IV (fluorescence staining); 8. thoracic ganglion at stage IV (HE); 9. thoracic ganglion at stage
V (fluorescence staining); 10. thoracic ganglion at stage V (HE); 11. brain ganglion at stage II (fluorescence staining); 12. brain
ganglion at stage II (HE); 13. brain ganglion at stage 111 (fluorescence staining); 14. brain ganglion at stage III (HE); 15. brain
ganglion at stage IV (fluorescence staining); 16. brain ganglion at stage IV (HE); 17. brain ganglion at stage V (fluorescence staining);
18. brain ganglion at stage V (HE); 19. mandibular organ at stage III (fluorescence staining); 20. mandibular organ at stage III (HE).
NC: nerve cells; NM: nerve medulla; C: cytoplasm; GC: gland cell; N: nucleus.
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Immunolocalization and changes in 17-estradiol in Portunus tritu-
berculatus during ovarian development
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Abstract: 17B-Estradiol (E,) is among the most important sex steroid hormones during ovarian development and
vitellogenesis in crustaceans. In this study, an immunofluorescence assay was used to identify the immunopositive
distribution and variations in E, in the ovary, hepatopancreas, thoracic ganglia, brain ganglion, and the mandibular
organ during ovarian development in the swimming crab, Portunus trituberculatus. The results showed that E, was
mainly distributed in the follicular cells and the cytoplasm of late-stage oocytes (II-V). Follicular cells stained
strongly positive for E, at all ovarian stages; the immunoreactivities of E, in the oocyte cytoplasm and nucleus
trended as “low-high-low”, and maximum positive staining appeared during ovarian stage IV and stages II-II1,
respectively. In the hepatopancreas, E,-positive staining was mainly distributed in F cells and R nuclei, and E,
immunoreactivity in the R nucleus tended to decrease from stages III to IV. However, strong positive E, immuno-
reactivity was always detected in F cells at all ovarian stages. E, was mainly distributed in neurons, the nerve
medulla of thoracic ganglia, and cell nuclei of cerebral ganglion nerve cells during the early stages of ovarian de-
velopment (I-II). E, immunore activity in the nerve medulla of the thoracic ganglion was moderately positive,
where as neurons were always weakly positive. Strong positive E, staining was always distributed in the nuclei of
mandibular gland cells and the cytoplasm around mandibular gland cellnuclei. These results suggest that E, is
widely distributed in the ovary, hepatopancreas, thoracic ganglion, cerebral ganglion, and mandibular gland of P.
trituberculatus, and a correlation was detected between E, immunoreactivity and ovarian developmental stage. E,
may act through multiple target organs to regulate ovarian development in P. trituberculatus.
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