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Ultrastructure and function of testis somatic cells in freshwater prawns Macrobrachium nipponense were studied. The paired testes
of the prawn were elongated, united at their anterior end, which lay between the dorsal surface of the hepatopancreas and the heart.
Each testis consisted of a large number of seminiferous cords compactly held together by connective tissue. A seminiferous cord was
composed of an outer layer of simple squamous epithelium, a basement membrane, the closely packed germ cells and sustentacular
cells of the germinal ridge, and an inner layer of simple cuboidal epithelial cells. Leydig cell-like cells in an angular areas filling the
space of the seminiferous cords were observed. The nuclei of Leydig cell-like cells were characterized by a distinct nucleolus. The
simple squamous epithelial layer was composed of flattened cells lying on a basement membrane. The nuclei of the flattened cells
were often overlapped in a layer, and the cytoplasm of the cells was observed just near the nuclei. The sustentacular cells were
complex in morphology. These cells had relatively small cell bodies from which long cytoplasmic extensions ramified reached the space
of germ cells in the germinal ridge. The nuclei of sustentacular cells usually exhibited angular profiles and located most commonly
at the periphery of the cords. Cells of simple cuboidal epithelium located between germinal ridge and lumen of seminiferous cord,
and part of the cells were adjacent to basal lamina. The cuboidal epithelial cells contained numerous mitochondria, the well-developed
1ER, the well-developed Golgi complex, and irregularly shaped nuclei. Transition vesicles appeared on the cis side of the Golgi
complex. The large vesicles on the frans side of the complex appeared to fuse to form a membrane-bound structure. A number of
pits on the cell apex suggested exocytotic activity for secretion of the sperm supporting matrix.
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A 2 ARAEL AAUANS, M. nipponensedl TR A42H 77E
FH3l7] 9 A9 d#og FLE FAFD gl AHMEY
BAF ALE 7% e AHAEY EAd FAME ° F7Y o159 MATZA 5AH 7S 2AEIY G
¥ ZollA 251 9JA % (Rocchi Brasiello, 1968; Ttaya, 1979;
Hinsch, 1980; Dougherty and Sandifer, 1984; Chow et al,, 1991),
ol HMXESY 728 JiFd dalME AY 4HA u g @A,

BALRFL Bl F S, AAXAL 283 nutritive activityod

-

R

€ A7l ALEE AANASE 9 SERH 99 8€7tA &

dite Ao FZH 1 vt (Hinsch, 1980; Haley, 1984; Hry-
niewiecka-Szyfter and Tyczewska, 1991). &8, A X ol
a8 9% (A+F)AMe YLHE (nurse cell or nutritive
cel), BYF UL AF)AME intercalary cell2 AHEHI
A o]E fof 9ol qEHE (follicle cell), M2 E2] ME (Ser-
tori cell), #4 A X (accessory cell) L&l AFAX (sustentacu-
lar cell) 5 th3tAl AMEE5 itk (Hryniewiecka-Szyfter and
Tyczewska, 1991; Harrison and Humes, 1992).

AAOANEFY AANE 253 7T daiye $RAA7B
o Fx2% 7Fd @I RiadA dHPos AFH WE (Sagi,
et al, 1988; Kim and Han, 1998) 3 AFH X9} XA E7He] A)
A% 3 23 (Dougherty and Sandifer, 1984)2 A J5t2
T A9 ¥37 v Ao

AFYA HE55dA AFAM w8 A$5E2 2Y3d S0
GE FE AR 4X = e FRP 3 (120Y X250 X 70"
em)oll &4 AQRAF}ANA ALSE Yo, Holze HA &
HHAEE FF3EY AANANLY H2e &5F #3A @
FEF4E 2~26mm) < AulE AnjAstelM AAE T, Bouin's
Lo 24X nAEAAG. 2HE 4 2AEL ¥¥QY paraffin
AUYO R S~6um FAS & Huste ZARFLEE FEUAL
dH¥ Z3& Hansen’s haematoxylin-cosin® 2 B2 @38}y
o BaY WATFZRE $E37] A%t H4LE 25% glutaraldeh-
yde (02M phosphate buffer, pH 7.2)0l 4A1ZF &< 12 23T
¥, 1% osmium tetroxideol 2413t ¢ ¥ A8 ethyl alcohol
seriesZ ©4°319ch Xule Epon 8128 AMg3tglth AU ult-
ramicrotome (LKB, Nova, Sweden) ¥ A28t 60~90 nm 7



2 WE ¥, uranyl acetate$} lead citrateZ ©1F FAHFAT o
Mg 23Z 200 mesh copper gridel ¥&3 F FHy A
o7 (JEM 1200EX-1I, JEOL, Japan) 22 &l

e ot

Z9 AAv FHE T 4y AYoR o]FolA goH, F 4
AgzAoz 9449 iy ARAERZ FAH Tk A
2 AAMES haematoxylined] FEHE & 712 AFA
I RS g4 ge W AN AE 2 4 AR E
AY 2%S g8 e SFEFNIAATERZ FAHY 9
o} (Fig. 1A and B). 398 A& W9 449 AA#Fe dAw
A7t & AYAES B2HE ) Uy AR BAME 9%
o £ 38a8| | ¥ (undifferentiated reservoir cell) S A3 A 214
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Fig. 1. Macrobrachium nipponense. Transverse sections of tes-
tis. A: Seminiferous cords in the testis. B: Detailed
view of seminiferous cord. A seminiferous cord is enc-
losed by a squamous epithelial layer and has two sub-
compartments inside; a germinal ridge composed of the
closely packed germ cells and sustentacula cells and a
lumen surrounded by cuboidal epithelial cells. cuboidal
epithelial cell (ce); connective tissue (ct); germinal ri-
dge (gr); lumen of seminiferous cord (In); sperm (s);
sustentacular cell (sc); simple squamous epithelial cell
(sge). Scale bars represent 20 ym.

ESe A U8 LAVAY AAHESO) AFHESY Uz
of HAAEUE HAHT UsiA $EL JUATAER SR
of WAL %3 448A2 A9A Ut (Fig 1-A and B).
534 ARARALE olgato] B2E A9 7 AHBALY

=

Ag23 Wol= Leydig cell-like cello] B2, e 72 4
AAFHYH 33 FEE AL JHAY, HEAGN e pEZ =20}
g AXAE0] AL AADEE W} (Fig 2-A).
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Fig. 2. Macrobrachium nipponense. Transmission electron mi-
crograph of Leydig cell-like cells and simple squamous
epithelial cells from the testis. A: Leydig cell-like cells
in an angular area filling the space of the seminiferous
cords. B: The micrograph showing outer layer of the
seminiferous cord surrounded by cuboidal epithelial Ia-
yer, basal lamina and simple squamous epithelial layer.
Simple squamous epithelium lie on a basement memb-
rane. The nuclei of the flattened cells are often overla-
pped in a layer, and the cytoplasm of the cells is obse-
rved just near the nuclei. basal lamina (bl); cuboidal
epithelium (ce); Golgi complex (g); lumen of semini-
ferous cord (In); mitochondria (m); nucleus (n); nuc-
leolus (nu); rough endoplasmic reticulum (tER); sus-
tentacular cell (sc); simple squamous epithelium (sqe).
Scale bars represent 1 ym in A, and 2 ym in B.
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AT, AN He WarHolm & FYoxul Ao A EAo]
waEd. 2gu % o3 AEg TAA U4 (Fig 2-B). 9%
AP YEoze 7|ART ¥ duduZo] Mas o g
AAAEE AAED Y B3E 72 (Fig 3-A) 7178 3
g e A TAEeY dZEo e A AT (Fig 3-
B). AEdcle A 999 2UAEA, 3 4P agxer} ddd
DEZEopt g £ET AT, A X ARALZE Golgi
EgAEo] s waso e, ZALEA Y Golgi B B
E3 AE Aol Holado), Golgi BFAY HgHdlE £
HlAdol #AET (Fig 4-A). 222 W7 aAgd 7helde
sperm supporting matrix%t A9 Y AALEE Ze Lulad
(Fig. 4-B and O 21 &L ¥ (Fig. 4-C)5o] #F¥h

Macrobrachium nipponense. Transmission electron mi-
crograph of cuboidal epithelial cells from the seminife-
rous cord. A: Cells of cuboidal epithelium located bet-
ween germinal ridge and lumen of seminiferous cord.
B: Cells of cuboidal epithelium adjacent to basal la-
mina. basal lamina (bl); cuboidal epithelium (ce); Go-
lgi complex (g); germinal ridge (gr); lumen of semini-
ferous cord (lu); mitochondria (m); nucleus (n);
rough endoplasmic reticulum (rER); simple squamous
epithelium z)sqe). Scale bar represents 2 um,

Fig. 4. Macrobrachium nipponense. Transmission electron mi-
crograph of apices of cuboidal epithelial cells from the
seminiferous cord. A: A Golgi complex active in produ-
cing sperm supporting matrix is characterized by tran-
sition vesicles (small arrowhead) on the cis side and
large vesicles on the frans side of the complex. B~C:
Apex of cuboidal epithelial cells. A number of memb-
ranous vesicles which have a material similar to the
sperm supporting matrix are moving toward the lumen
side of membrane to erupt into the lumen at the mem-
brane. basal lamina (bl); cuboidal epithelium (ce);
Golgi complex (g); germinal ridge (gr); sperm suppo-
rting matrix (sm); vesicle (v). Scale bars represent
200nm in A, and 2m in B and C.

AFHEE QAT Hs 1 7t A3 A2 uuy 93
T 2AE T AHAEE Aolo] HAFAY, F-E A4AE
e ZIAR Fata o] JIARI} HAAEALolE AF AL
o3 g2de] ot (Fig 5-A and B). AFMEY AXAY &
2 et AFAEY Y2 gvE 44 I3, A3 A
Aol Ho] FAFA AX3}L Ach MEAos ZHAEA, VE
Zrglo} B9 AEL7|E] & wEHo Qu, AFAHEG 44
HEe AEe A2 235 glg (Fig 5-A and B).
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o HAME Aold] F2 HAEI o] ¢ AT Fejoln
ANAEG GFH o] ot ol d AFA L] et AX= M.
rogenbergii%t 7121 $Y3Ah (Dougherty and Sandifer, 1984).

598 A2 e 47 AR HAEATL e AHAETL
gase i, s AAZNAE Y v EstquMEE AY
3 AAMTEL A LT dAY BAHMEER o]FoAA 3
e, o|d§ ZAPAY E73d FHMT A8 T HIME

% (Lu et al, 1973)8} AAUA$F (Arsenault et al, 1979)91 A

Macrobrachium nipponense. Transmission electron mi-
crograph of sustentacular cells in the germinal ridge.
A: Sustentacular and germ cells. The nuclei of susten-
tacular cells are usually angularly shaped and are loca-
ted commonly along the basal lamina. Cytoplasmic ex-
tensions of these cells rested on basal lamina, which
surrounded each seminiferous cord and separated the
germ cells from the basal lamina. B: Sustentacular ce-
lls among the germ cells apart from the basal lamina.
basal lamina (bl); germ cell (gc); nucleus (n); nuc-
leolus (nu); sustentacular cell (gsc). Scale bar represe-
nts 2 um.

Fig. 5.
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AANN L7 $984 (Dougherty and Sandifer, 1984;
Sagi et al, 1988; Butcher and Fielder, 1994). A3 #& E3X I
e GE2UAANA LY AFBE st 2TEH W Leydig
cell-like celld) &€ T8 AARNAEFAME Bd ¥ §le
o AT dEuHAHZ EYMd it +Z< Crangon sep-
temspinosa (Asenault and Clattenburg, 197914 2318 1t gl
o). $9, Leydig cell-like celld) 72 7|5 # e LHFE
Yo zE Be A7E0 AYHAAAY, AAFY F&TA HAE
Z 71ed of MEY T2 7ol #E BAE Fob £ 4 &
Aqow Boh g A7} Ay ojop F Aoz HJ4EH,

E 2o HAALE 7|ASH FY F3d YA ¢ AFAX
o o4 71ART 2= gon, AFHEY Fee LA

Eudy g

Dougherty and Sandifer {(1984)& M. rosenbergii® 844X
AZRE7re) 742 AF o) BT BaolAM ojH T FALL HARA
¥9} FRALE desmosome-like junction® THFZATLE HR
A E g} AF ML) intermediate-like junction® LFF2FL 2
A7 o] AT, desmosome-like junction™ intermediate-like ju-
nction®] A$ BALA Bl olg9 slee BEsA g v
W 2R BME HEZ JEP o] o]FojAky B
Ak, 2 d7dXE AAMEYG AAEZY MXAT dM e
ZAVE A kAT M. rosenbergii®t S AAHE S e
ZME A9 9T AXATS Ze Ao A4En.

uZe 48 e B PIRIATY AEZde 2 2
g8 ZHAEAY Golgi BFAE /1AM o5 AMEL7|BAA
APRY 2AE0) Ra Buade FAen, guidd WY &
A& HA D sperm supporting matrix®h A9 FUF AALE
2 pAe, AfEo 2 B 5o EAdte Foz Bop it
o|EA 20 o3 Wz BARHL ojRAE R Y
5o] ¥ 2o AN A XL sperm supporting matrix 5, A ¥
Ao paste BAL AAste 715 RE AoE dgdr
2233 Kim and Han (1998)2 & %2 4%3 A9 sperm sup-
porting matrixe AT 7|HoN LARAR o] FEHHEN FA
#o) AT E2RY RusHe BAA o8 F¥ gAHE
Aoz Bug ut 9t Hryniewiecka-Szyfter and Tyczewska
(19 2459 9%9 Saduria entomond] BLE HHHX
9ol accessory cell2 745 SI1, accessory cell2 *H-leucine
3} *H-uridined] 234 A%9 ®% ol pyronind T 2 A
38 Yeldoz A olg AAEE vy AMAER Hud 9t
th B 2o YuUANHEE ZHAEAY Golgi E¥A, T8
3 wao e 2H v w2d vEZSE o} 5o AEL/|H F
dage] g oz Bol o AMANER FUHAY, 229
EXNS AEE FHs] JAMe AXEH a7/t A Fo ok
g Ao2 ALY Chow et al. (1991) & B MFFA Penacus
setiferus®t P. vannameidl AAETE AFT WA WZE A
3o, ARRAgAd g2 3 Y 7lee Ze HEAHE

RN
.

o AT
(acinar celD® 9202 2% vl 12, $24 7<% Oniscus asel-
lus$t @45 Armadillidium vulgare (Reger and Fain-Maurel,
1973; Itaya, 1979)¢] AAEZEL X WA ZAE SNT ex-
tracellular tubule® AAEHE 7158 2 Ao B3¢ v Jo.

e o«
AARAES A2 2R R TN ABAeld] 4



ZAv A, Macrobrachium nipponense

Asto}, G F AQOE o|FolA UL 4 AP HEL A2
AZ"o Yok 2Y 7 &4 FES AFHe] ARxFoR
A4 Aot & AL HAMNES AFALF LHHA g
AHAERE AGe 8 F2 P o) fte] &
HEol UL, ARFEY AY g dFURAIE RS
o AR R Atolele Af 23 9401] Leydig cell-like cell® #3249
o HEAGAIARE ¢ FHoR AFF] YA FF o)X
3 AEY ZAA ok AFAEE AAAE vF 1 57 8
A3 AL, e AAAER AR AR & o AF
Axe AEAL 7IABFH F Qo] 71 A B YHAE Aboj=
AFAL] ¥ A s 2= Utk AFHEY JL OB
T 44 A2, 23 AT Ao} Yo FARA A1 Uk
3o AN EE AR#Y JART Hetn de 7IAEH
d5= AHAE G W Aol XL glch A ALY
AEZAE 303 Ag2Hrt e d MEZ=Ho} 4T
Z9 ZHAIA 23 Golgi EFAEC W LdEH gt
a5 2HAIA Y Golgi EFA S E53 AW Atolde A
oladel, Golgi E¥A o Ao e Bujddo] #a=y 4
AAEe Al $BE EE0 EAste L2 Ho} exocytosis
of ofs) Aoz BF Fu7t o]FojAe oz A€
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