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Vas deferens is a long tube and could be divided into four regions as its morphological characters: a short and slender proximal
region, a convoluted region, a straight and more thick distal region, and an ejaculatory duct. It is connected with the posterior outer
horns of the testis and runs to the gonopores opened on the coxa of the fifth walking legs. The proximal region consists almost
entirely of simple cuboidal epithelial cells, 12~28 ym in height, surrounded by a thin basal membrane. A small aggregation of high
cuboidal epithelium is observed from one side of the proximal region. The convoluted and distal region is composed of two kinds
of epithelial cells; high cuboidal epithelial cells, 40~120 m in height located in dorsal portion and simple cuboidal epithelial cells
of 12~28 ym in height located in ventral and lateral portion. The ejaculatory duct is surrounded with two kinds of muscle layers,
inner longitudinal and outer circular muscle fibers. The lumen is lined with high and simple cuboidal epithelium in almost equal
proportions. The proximal region contains mature sperm and basophilic substances. The eosinophilic substances appeared newly going
toward the convoluted region and are laid along simple cuboidal epithelial cell layer. Tube-like content (spermatophore) of the vas
deferens is ejaculated from a pair of genital pores at mating. Two masses of the content fuse together side by side and are usually
deposited on the female thorax between the second and fourth or fifth pereiopods. The spermatophore formed measures 2.7~4.0 mm
in length and 1.5~2.7 mm in width,
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3L oE AHAXY P& HAFoZ $EH o|APM
et gt $¥5L Y, 4o fEZETol, ZHAEHA
23 Golgi EHMEC] FAT Golgi EFAT 27|7F Fa
AEZA AA) 223 1 Fee FF33 239 Fo] FHY
o] §43le 28, 289 Tdd ALY e £9LE FAHY
AL Golgi B&A ] AsHAA 7|dd BuAGEL WAFRE
Apoldl N F2 FFRY (Figs. 5-A, B). 282 AFAHE 842
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A2 4R BHd AXE FAANTE VFE, & AV VIR
AAYolg g nEdE J5e #E
HESY dolg wet A5HUo R FUF
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Fig. 1. Macrobrachium nipponense. Transverse sections of vas deferens. The vas deferens is a tube consisting of
epithelial wall inside and muscle layer outside. The epithelium of vas deferens consists of two types; a simple
cuboidal epithelium and a high cuboidal epithelium. The vas deferens is subdivided into proximal, convoluted,
distal, and terminal regions. A: Proximal region. B: Convoluted region. C: Distal region. D: Terminal region.
Basophilic matrix (bm); eosinophilic matrix (em); high cuboidal epithelium (he); muscle layer (ml); simple
cuboidalr epithelium (se); sperm mass (sm). Scale bars represent 100 ;m.
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Fig. 2. Macrobrachium nipponense. Transmission electron mi-
crograph showing high cuboidal epithelial cell from the
proximal vas deferens. The high cuboidal epithelium is
uniform structure along the vas deferens. A: The high
cuboidal epithelium attached to a basal lamina and nu-
clei contains clumps of heterochromatin adjacent to
nuclear membrane. The cytoplasm contains mitochond-
ria, rough endoplasmic reticulum, Golgi complex, and
vesicles. B: Apex of the epithelial cell. A number of
membraneous vesicles which have a material similar to
the sperm supporting matrix are moving toward the lu-
men side of membrane to erupt into the lumen at the
membrane. Basal lamina (bl); Golgi complex (g); high
cuboidal epithelium (he); mitochondrion (m); nucleus
(n); polysome (p); rough endoplasmic reticulum
(rER); sperm (s); sperm supporting matrix (sm); ve-
sicle (v). Scale bars represent 2 ym in A, and 200 ym
in B

ol 818 T2 M. rosenbergii (Chow et al,, 1982) 9} M. australie-
nse (Butcher and Fielder, 1994) ¢+ ¥]R3te] 2 o £AHe] 2
7l AR HAdg 5o AolHE gloy Aol FyHoz
4 REo2 yHoAe AFAe 5YFHU Chow et al. (1989)2
AATAEF 7Hd 5% F, M. nipponense, M. formosense, M.
japonicum, M. latidactylus$} M. rosenbergii8] F+3#2 3}
#oz #9 W2 HCES SCE (simple columnar/cuboidal epi-
thelial celDZ o] FojA Y2 AFBeME FF23 22
Ao glow & A 7]A2 SCE FHdA, 3 9714 71EL2

Fig. 3. Macrobrachium nipponense. Transmission electron mi-
crograph showing stratified cuboidal epithelial cells
from the proximal vas deferens. The cells without mic-
rovilli have mitochondria, Golgi complex, and rough
endoplasmic reticulum. Flocculent matrix (fm); Golgi
complex (g); mitochondrion (m); nucleus (n); rough
endoplasmic reticulumn (rER). Scale bar represents

1 m.

Fig. 4. Macrobrachium nipponense. Transmission electron mi-
crograph showing stratified cuboidal epithelial cells
from the convoluted vas deferens. Plasma membranes
of the adjacent cells are interdigitated (arrowhead).
Golgi complex, rER, and mitochondria are well develo-
ped in the cytoplasm. Microvilli are developed, and ele-
ctron-dense matrix is observed on lumen side of the
microvilli. Electron-dense matrix (ed); flocculent mat-
rix (fm); Golgi complex (g); mitochondrion (m); mi-
crovilli (mv); nucleus (n); vesicle (v). Scale bar repre-
sents 1 ym.

HCE F# 9%ty 2udHh 8 Chow et al (19829}
Butcher and Fielder (1994) = 5938 2% & Busx Qv ¥
Chow et al. (1989) FA&A 3 Q714 713 344 712
#9 AAe FHo] FFHoAE v, ARG} T E714
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Fig. 5. Macrobrachium nipponense. Transmission electron mi-
crograph showing simple cuboidal epithelial cells from
the distal vas deferens. A: Microvilli in the distal por-
tion are more developed than in the convoluted region,
and electron-dense vesicles are observed beneath the
microvilli. B: High magnification micrograph showing
a Golgi complex and rough endoplasmic reticulum in
the epithelium of the distal region. The Golgi complex
is present near the plasma membrane and small elect-
ron-dense vesicles are seen on the trans side of the cis-
ternae of the Golgi complex. Electron-dense matrix
(ed); Golgi complex (g); microvilli (mv); nucleus (n);
rough endoplasmic reticulum (rER); vwsicle (v). Scale
bars represent 1 m in A, and 200 ym in B.
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Fig. 6. Macrobrachium nipponense. Transmission electron mi-
crograph of ejaculatory duct. A: Simple cuboidal epi-
thelial cells from the ejaculatory duct. Microvilli are
highly developed toward the lumen. B: Muscle cells
from a terminal region. The muscle cells of the ejacu-
latory duct consists of two cell types, a transverse mus-
cle-forming cell and a longitudinal muscle-forming cell.
Connective tissue (ct); electron-dense matrix (ed); lo-
ngitudinal muscle fibril (Imf); microvilli (mv); nucleus
(n); transverse muscle fibril (tmf). Scale bar represe-
ats 2 ym.

Knight (1988)%& 749 9% Scyllarus chaceis We g #
ARE FA%L gl FHAZY AE 27FE FAAM Golgi
EFA A BH4dE WA o8 Bulade ATHEY §
YRHORZ o] FEn, TUAEA 9 WAY A2gUAME Hy
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Fig. 7. Macrobrachium nipponense, Spermatophore. Transve-
rse section of the spermatophore on the thoracic ster-
num. Basophilic matrix (bm); cuticle (c); epidermis
(e); eosinophilic matrix (em); sperm mass (sm); vent-
ral nerve cord (vn). Scale bar represents 100 ym.
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