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Structure and function of the seminal vesicle in male Bostrichthys sinensis ~

*
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Abstract The morphologica structure and function of the semina vescesin mae Bostrichthys sinensis were studied by
means of histology , transmisson eectron microsoope and Enzymelinked Immunosorbent assay. The results showed that
the semina vedcles, enclosed by cgpsula, were apair of accesory gands to the testes. The semind vescle was divided i
to many locule lumina by the connective tissue partition. Both cgpsula and partition conssted of smooth mustle fibers,
blood capillaries, fibroblasts, fibrocytes and interdtitia cdls. Sngle epithdial cdls, which were columnar , cuboidd or
sguamousin shgpe, were arranged along the partition. During the pawning sean, rough endoplasmic reticulum , tubular
cristae mitochondria and Glgi complex were well developed; many secretory granules without membranes accumulated to
the apical portion of the epithdia cdl. The cdl organdles degenerated and large vacuoles gopeared ater the secretory
granules were rdeased. The phincter muscles were not found from the outlet of the semina vescles to the perm ducts.
Fibroblasts were characterized by synthedzing and secreting collagen. The morphology of interdtitid celsin the ssmina
vedcle was amilar to that of Leydig cdlsin the testes. At the peak period of gawning, alarge number of gpermatozoa,
which were mixed with the secretion, gopeared in proximal , middie and dista partsof the semind vescles. The eithdia
cdlsingde the different locules of the ssmina vescle develgped asynchronoudy. The results showed that perm added to
the semind vesdlefluid could increase germ motility , prolong gperm longevity , and improve the fertilization ratesof er-
matozoa. Fber-like secretion of the semind vescdes showed PASpostive reaction in dark purple-red colour , suggesting
that the secretion should be mucopolysaccharidemucin. The seminad vesdle fluid contained 1@ OH P, PGE; and PGFx
which could induce femae broodfish to gpawn , indicating thisfluid functions as a sex pheromone [ Acta Zoologica Sinica
50 (2) : 269- 278, 2004].

Key words Chinese black deeger, Bostrichthys sinensis, Seminad vescle, Momphologica structure, Ultrastructure,

Function

2003-09-10 , 2004-02-10
* (No. 30170739  No. 40276040) [ This research was funded by grantsfrom Nationd Naturd Science Foundation
of China (No. 30170739 and No. 40276040) ]
*k (Corregponding author) .
c 2004 Acta Zoologica Sinica



50

270
(Claridae) ¥R
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trachoi di dag) 2.1
, (Seminal vescle)
@Fi 43 (surr ,
dararg, 1958; Rastogi, 1969; Fishewon, 1991; ,
Fishdon et a. , 1994; Lahnsteiner et a. , 1992; ,
Scaggiante et a. , 1999) , , , ,
( Bostrichthys 5-12mm, 4-7 mm,
si nensis) 4-13 mm, 5-9.5mm ( 1; © 1)
1
12.6 - 25.0 cm,
44.7- 239.3 g, :
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, , 6Um, HE
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2.5 1% A. B. P: D: D: BC:
d d Fig.1 The seminal veicles of the male Bostrichthys sinen-
, JEM-100CX sis
A. Right lobe. B. Let lobe. P: Proxima part. D: Distd part.
Cayman D : Jerm duct. BC: Blood capillary.
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' 25.2 16
2.3 )
(64.7 %) ;
(1) , , (56 %)
’ 95 % H ’
2 h 6 min; , ,
90 %, 1 h 47 min
(2) , 1n- (1OH-P)
, 85 %, PGE; PGFg )
1h44 min, 10 0OHP (20.38 £8.94 ng/
( 1 , mL) (22.25 +12.05 ng/ mL)
, (P>0.05)
( 2 PGE, (598.74 + 154.79 pg/ mL) PGFx
HCG LHRHA; (874. 43 £ 206. 00 pg/ mL)
1
Table 1 Sperm motility and sperm longevity of Baostrichthys sinensis
+
Serm Sperm + semind vedcle fluid
Habitat (% (h: min) (% ° (h:minp ©* 1) SO
Sperm motility (%) Sperm longevity (h: min) Sperm motility ( %) Sperm longevity (h: min)
80 115 90 125 27.3 27
80 125 90 131 27.5 18
Wild 85 112 95 138 27.1 16
75 144 92 2 06 25.2 16
80 1 08 90 143 27.8 20
70 0 58 80 101 26.3 20
Cultured 70 104 88 118 26.3 20
75 131 80 1 47 28.0 20
* * % 95 %

* The gperm motility means the percentage of swimming spermatozoa in tota number of permatozoa.  ** The perm longevity means the duration

from the moment of activation to the death of 95 % activated spermatozoa.

2
Table 2 Swimming speed of sperm varies in Bostrichthys sinensis

+

(h: min) Sperm Soerm + semind vesde fluid

Habitat Duration &ter activation (h: min) e e T() S (%)
Swimming speed {4 m/ ) Swimming speed {4 m/ s

015 62.5 75.0 26.5 18

100 37.5 50.0 27.3 27
Wwild

150 25.0 37.5 25.2 16

015 56. 3 68. 8 28.0 20

Cultured 020 50.0 62.5 26.3 20
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2
PGE, (309.96 + 61.98 pg/ mL) PGFy
(102. 06 + 35. 89 pg/ mL) (P<0.05) ,
1D OH
P PGE, PGFy
3

100HP PGE, PGy
Table3 10 OHP, PGE, and PGFx levels of seminal vesicle,

tegtisand ovarian extract in mature Bostrichthys sinensis

100OHP PGE; PGFx

Extract (ng/ mL) (pg/ mL) (pg/ mL)

. . 20.38+8.94 598.74+154.79 374.43+206.00
Semind vesde

22.25+12.05 309.96+61.98 102.06 +35.89

Testis
4.98+3.30 243.10+44.51  92.03+44.60
Ovary
3
Sundararg (1958) ( Het-
eropneustes f ossilis) ,
Nawar

(1959) (Clarias lazera)

, Rastogi (1969)
( Mystus tengara)
, Fichel-
( Clarias gariepi-

iy

onetd. (1994)

nus) ,

“ ”

, (Seminal vescle) ,

Lahngteiner et a. (1992) i

( Zosterisessor ophiaocephal us)
, R

* , , , 2004.

Fishdon et al. (1994)
( Clarias gariepinus)

Leydig )
Leydig )
( Clarias gariepinus) Leydig
[ KI_HSD
B-HD
(UDP@®) ,

(Rednk et a. , 1987,

1989; Schoonen et d. , 1986, 1987, 1988; Hurk
and Resnk , 1992)

, 100OH

P PGE, PGFy ,

PGE;
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Explanation of Plates

Pate

1. The semind veddes (SV) , tegis (T) , urinary bladder (U) and urogenitd papilla (UP) in mae Bostrichthys sinensis.

2. Transverse section through the semind vedde of mae Bostrichthys si nensis, showing the connective tissue capsula (1) and partition ( 1). X

40

3. Smooth musdefibers (1) in the connective tissue cgpsula (CC) . x 1 000

»

© N o O

9.

10.

11.

Columnar epithelid cels (1) inthe ssmind vescle, showing the connective tissue capsula (CC) , the connective tissue partition (CP) , locule lumi-
na (LL) andfibroblast ( t).  x400

Cuboida epithdid cdls (1) inthe semind vedde, showing the bubble-like secretion ( 1) . x 1 000

Squamous epitheid cedls (1) . x 1 000

Necrotic cells (1) became detached from the epithelium and accumulated in the locule lumina (LL) . x 100

The secretion of semind vesde showed PAS postive reaction in dark purple-red colour , showing the locule lumina (LL) werefilled with the sper-
matozoa ( 1) and the secretion (S) . x 1 000

The spermatozoa ( 1) were endosed by fiber-like ssmind veddefluid ( 1). % 400

The sperm duct , showing epithdia cels ( 1) , permatozoa ( 1) , fibroblasts (ﬁ) , blood capillary (BC) , teses (T) and semind vesde (SV) .

x 400
The interdtitid cels (1) in the connective tissue partition of semind vesde. x 1 000
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12.

13.
14.

15.
16.

17.
18.
19.
20.
21.
22.
BC
Gol

Pate

Longitudina section through the semind vesce of mae Bastrichthys sinensis, showing the locule lumina (LL) , connective tissue capsula (CC) ,
oonnective tissue partition (CP) and the secretion () . x 40

Longitudinad section through the semina vescle of mae Bostrichthys sinensis, as showed above. x 40

Epithelid cel in the ssmind vesde, showing rough endoplasmic reticulum (RER) , tubular cristae mitochondria (M) , Golgi complex (G and cell

membrane (CM) . % 40 000

Epithelid cedl in semind vesde, showing the locule lumina (LL) and Golgi complex (G . x 40 000

Secretory granules (SG) accumulated to the apica portion of epithdia cel in the ssmind vesicle, showing collagenousfiber (CF) in thelocule lumi-
na (LL). x 20 000

The secretion (S) and cytoplasm (C) were released to the locule lumina (LL) . x 20 000

L arge vacuoles appeared in the epithelid cdl of semind vesde, showing myelin body (MB) . x 8 000

Fibroblast in the connective tissue capsula and partition, showing collagen fibrils (1) , collagenousfibers ( 1) and nudeus (N) . x 14 000
Collagenous fibers (CF) in the locule lumina. x 27 000

Fibrocytes (1) in the connective tissue cgpsula and partition.  x 8 000

Interdtitid cel in the connective tissue partition of semind vescle, showing its nucdeus (N) . x 27 000
: Blood capillary. C: Cytoplasm. CC: Connective tissue capsula. CF: Collagenousfiber. CM : Cdl membrane. CP: Connective tissue partition. G:
gi complex. LL : Loculelumina. LV : Large vacwle. M : Mitochondria. MB: Mydin body. N: Nucdeus. RER: Rough endoplasmic reticuum. S:

Secretion. SD: Serm duct. SG: Secretory granule. SV : Semind vedcle. T: Tegtis. U: Urinary bladder. UP: Urogenita papilla.
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