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2 ok oiFEe A7HFolA androgenic gland (AG)E 39 A £3}19) 449 Ao Fdle I2ES B3k AL g
k. AAWAE, M. nipponense®] AGE #5287 (fifth waking legs)®] A& (coxopodite)l o] 9 X138+ AFR Az} A o] Behy- (dis-
tal vas deferens) A}o]o] 98k YU AGE TG AX 7He} (simple cellular strand)EE. o] Fo|A T o] & A X 7149 2
A44 99 (fibrious sheath)2 EFM AT B3], & AX 7idd pdAElE 4L Jle AH4 dude AR
(microvil) Sl EAL AT AG AXY B d7g oz ARAHUAL, o Yole AATE7}F £ 2~3719 H2A) (nucleolus)st
AAYE7} e B By A3 (chromatin)Eo] B4kgle} EA1stArh AXE Yol wl$ 2 daw 2A4LEH 9 Golgi &
A 282 J e Z2HE 2#E nEEEFolrt A8 J o8 Hol £ 9] AG Al X TH-AA X (protein-production
cel)Z WS Gtk AT, T AN T F2E MHE BF5T oS MELRE $HAYY 2L oY TAE BIY + 9
Aok olE g EujEAe] FFEA g A ATAIY BFo AZ Ul Qo] Pz B EHs] fEU o2 HdEH.

ABSTRACT : The androgenic gland secretes a hormone, androgenic gland hormone, which is believed to act on the differentiation
of the primary, secondary, and behavioral sex characteristics in most malacostracan crustaceans. This report presents the
ultrastructural morphology of the androgenic gland in the freshwater prawn Macrobrachium nipponense. This gland, located in the
coxopodite of the last pair of walking legs, was attached to the subterminal region of the sperm duct. The gland was composed of
simple cellular strands, encased by a fibrous sheath. Microvilli were situated in the fibrous sheath, especially at the edge of each
cellular strand. The androgenic gland cells had the large and round nucleus and rough endoplasmic reticulum arranged either in
spirals or in concentric circles throughout the cytoplasm of the cell. They also had the well-developed Golgi complex and long mito-
chondria with flat and transverse cristae. The Golgi complex was similar to microvesicular cluster, but usually in the shape of typical
dictyosomes. These features of androgenic gland cells coincides well with the protein/peptide secretion in their function. However, de-
spite the apparent ultastructual equipment for protein/peptide secretion, no accumulation of materials secreted were noticed in the
cytoplasm. Therefore it is strongly suggested that the transient transportation of the materials into the hemocoel has occurred just
after synthesis.
Key words : Androgenic gland, Golgi complex, Rough endoplasmic reticulum, Macrobrachium nipponense.
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Z &t (Han, 1988; Han & Kim, 1993; Han et al.,, 1994)
¥ 223 B2 AFEC] o]FoiA fot. 2 AT #
e gpoA gl o Qe ol $R Y 427
TE fEste AR Fafd T 783, A7 £ F
3 AT 5L 7Y AA T FEE AT E°] FEol

FA9 A 1, 22 A9 $E £3= androgenic gland
(AG)d) 29J8] ZAE )= Charniaux-Cotton (1954)8] B
ol %, ul & v}t 2t FE Ao R AGY F2of B3| B
A Qe o] AF S Y3 AGY T2H EHSE B
o} AG9|A androgenic gland hormone (AG hormone)°] A}
A - @A o] Bug sheAo] B o] SEE I ¢
R 1A A 22 A £5E 23Y Aol <A
94t} (Charniaux-Cotton & Payen, 1985). 2ol SA4follA
A X 3te 525 (Isopoda)®] YF2 Armadillidium vulgare
|4 AG hormone$ st 2 72 ¥inby} gloy
(Martin et al., 1990; Hasegawa et al., 1991), AG hormone&]
pathwaydl] 3| & HA7HA] BEsiA HHA A ¥
Atefoltt. 47HE (Decapoda)ol| A& o} 7}A] AG hormone
& Eg% vle glov, 9 AARAE-FY Macrobr-
achium rosenbergiid)l ] AG2] A| Aol s =R A47
353, old 4Ad AGE o|4&H 43 (masculin-
ization) #th= B3 (Nagamine et al., 1980a,b)9} A ¢ A
& @Ald Wt AG A X 8A4o] Yo E Mol A4
9] gox B9 Aojgks B (Okumura et al., 1997)7}
k.

AAEL AAY NS, M. nipponense?] T3 AXZA 7]
TE 7 A 71€8 AGY] 715E TR A% AT
o] d#oz LM AGE o]FI Qe AXEY vjA7x9 &
AL gofstaat & 918 AA AT

Mz 2 ey

B A ALE S 19983 595} 6Qol BAZA]
gErdAda AFY Asd FRA AL (FFHE,
A~25mm)E ANt AT WA ARA See
2~24C, 442 14L/10DAT). A E APFEY AGE
s R&8n Aol AG7F 983 (Kim & Han, 1998) &
AR B3 3T ddR g FH st Bouin's solutiond]
ZAE oy, AEQ paraffin AAY ] A3} S~6um FAZ
A&HHE HEUY. FHE 23S Hansen’s haematoxy-
lin-eosin® 2 Hjw GAIHIL, AG A XY vAHFZ2HF
< 9#lAM = 2.5% glutaraldehyde (0.2 M phosphate buffer,

245 44

pH 7.2)¢) 4X 7+ E¢t 13} A3 &, 1% osmium tetroxide
o] 2417+ 5¢ 34 3}o] ethyl alcohol seriesZ B84
t}. ¥ul= Epon 8128 AHL3lH Y. 2R L yltramicrotome
(LKB, Nova, Sweden)& Al2-3l9 60~90 nm FAZ =
% uranyl acetated} lead citrateZ o]F FM3H T G4
%72 200 mesh copper gridel] F-33 &, 238 AAd v
73 (JEM 1200EX-1I, JEOL, Japan)© 2 #&slch.

4 o

AA -9 AGE A5RZ (fifth waking legs)e] A&
(coxopodite) Woll 91X AP 379 T (distal
vas deferens) Alolo] $IX&ta gl en (Fig. 1), 349
EES e Axgol2 AT AR A
3 AGE A9 A (transverse muscle)sdt EFZ2
(longitudinal muscle) .2 FAH 2&F] AT=4 0 93
d7dso] g, #3F i AT AGE TFEEY
24 (muscle fibrils) 2 AFAE9 9uje} AgzrFoz
A= At (Fig. 2). AGE Y& A X5 o &Y
ME 7} (simple cellular strand)& o] &2 o] A ¥ 712E
o] 2AAA EFME}Y (compound strand) 0.2 FAH
o] Ak 7 AXE 7t=g gFe ARA 49 (fibrious
sheath) 2 E&#o] UATH AG A o] A7} A xde]
Ae g7 Aete 3 f4A FEHY 22 AE 7 o
ol Y& ATEY AZF ZAAE v TEA7)7E ol H
8.2 haematoxylineo] oFs}A G H = FE3 FFeA 9
Are gaig FAHA A 2 27 Hd 8 yum F
=4 (Fig. 2).

AAGU A0 E FAE AG A EEY LA FEH 9 A
o] Wig-e Fdn A F& FY3AG. F, 4 9 A

Fig. 1. Diagram of the male reproductive system show-
ing the location of the androgenic gland. ag, androgenic
gland: e}, ejaculatory duct; ts, testis: vd, vas deferens.
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Fig. 2. Transverse section of androgenic gland in M.
nipponense stained with haematoxylin and eosin. ag,
androgenic gland; ml, muscle layer; se, simple columnar
epithelim, vd, vas deferens. Scale bar represents 50 um.

Erhete oS- gk A¥Hto g FREE YU AEE]
ZA7F ¢ 0.2 ume AHA €9 (fibrous sheath)2 &%
of A3, 53] 7t A X 715 At e A e A
T NEAL EE50] WAFE (microvill) 2 4o
A3, ol vAFEE ARdTd o3 4 AU
t} (Figs. 3 and 4B).

AG A|E2] 32 6~8 ym 27]9] G172 #FHUL,
g Yole AALET =& 2~4719 #AA (nucleolus)2t
AR =7t i & FYhAde] 943 (chromatin)E°] #
AbElo] A8+ th (Figs. 3 and 4A).

AGE o731 Sle 4 AXEL YAZ A 54& 77
o MEAS 723 UANeH, AEZ (cytoplasm)i o & vl -
Z wadg ZAAYA (rough surfaced endoplasmic reti-
culum, rER)$} Golgi B4 7t £A5132 9ich rERE o
B SATRE o]FofH AR AxA W BEH3A
2xay glglen &5 Ve s wjd=o] AF (finger-
print shaped) @Bl 2 FZH ]} (Figs. 3 and 4C). Golgi &
A= G2 2AZ (lamellar membrane)E 33 913,
rER#} Golgi E3HA 2] BE3 AW (convex forming sur-
face)Alololl &= Aolay (transition vesicle)E-o] #HZHIT
(Figs. 4 A, B). FJEEEgole giBE 7 8989 728
A AN, FgiHE UFE F WFoZ HoA

Fig. 3. General view of the structure of the androgenic
gland as seen by low-magnification electron microscope. fs,
fibrous sheath; n, nucleus; rER, rough endoplasmic
reticulum. Scale bar represents 2 um.

o B Hode Ave #EHULH (Fig. 4D),
rERo| 7 gy BRMNE vEZ= o7} A EA5HA
AE FS B4} vlold 4= (myerin lamella) (Fig.
4A)9} 3 FHe T35 (long axis) 2 WL E § o] F4
44 (centriole) = #2H Ut} (Fig. 4E).

n &

AGE o|Fi8le AX wige dis] diy&e duiF
(Brachyura)9)] &3h= $E5& DY A E7}4 (simple cellular
strand)o] Xof dhte]l AGE FA s W, ZA ol Fol &
3he 52 44 (obule)o] B FAE| 1L, T2, 7]
AY 278 2 gLas 28" A E7E (anastomosed
strand) 0.2 o] Folx o] wet A ETu)d e thekdt S
THA o, T8 o] & M 2 (cellular grouping) 5 A3
of ols) Aol glttz s} (Charniaux-Cotton & Payen,
1985). & £} AG] M EjE2 D AMEItHE] AFZ
2o o8] AA=o] shte FHE AXE & s o]
OE N7 AX mdst 9T 222 AdEd. o]
3 Axu)gd-e AAn 3 (Palaemonidae)®] M. rosenbergii
9] AGE M E7}e (cellular strand) 0.2 o] Fo|A gthx
2378 v} It} (Okumura et al., 1997).

AG2) 37l #3) Carpenter & De Roos (1970) & 7H
¢] 99l Orconectes naisdl]A] AG AE7} AdRoz 3
717V A3 FH3A A g7 AGY "F o] 7H
A BFHE FOoT Hol AGY AL AX vy A
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Fig. 4. Details of cytoplasmic structure. ¢, centriole; fs, fibrous sheath; g, Golgi complex; m, mitochondria; ml, myerin la-
mella; mv, microvilli; n, nucleus; rER, rough endoplasmic reticulum; tv, transition vesicle. Scale bar in A represents 2 ym,

Scale bars in B, C, D, and E represent 0.5 ym.

(cell hypertrophy) 9.2 o] So}x] & ol ohizl, FAHEL e
8 4AHE RS RIAUT. £ $9 AT 447
o o 29l & 4] FALAZ} BAHE HOZ wol B
Zo| AGS| AAE §AHEGS 98 AXAge] o] FolE
Aoz s,

King (1964)& u}$)A|, Pachygrapsus crassipes®] AG= &
AX4 (smooth endoplasmic reticulum), #4+9] A& 2|
Z+e= B3] nE&rgol, 28y 449 Golgi B¢
HAEZ o]FolA T HHFY HATHEAME (testicular inter-
stitial cel)W A A E (lutein cel) 5 72 2H 2ol =-3
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E
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A M X (steroid-synthesizing cel) R = £5-7F9) 34 (pan-
creas)olv} F3H3A (parathyroid)z 22 Whl-RuAE
(protein-secreting cel)$} 2 F27} vl - A AoE ¥y
gk bl o). 2e}3l Taketomy (1986)9F Okumura et al.
(1997D= 212y Procambarus clarkii®t M. rosenbergii®] AG2)
A X el 2 @2d (ER, 9] Golgi ¥3H 283 3§
WEgoF 52 @ AYLHE o]F oy MEZ=Z et 5
Zhe A0 E Hol o]E FE AGE ©H-ZulAE Ao
2 Bty vt T3 Hasegawa et al. (1991)& 57+59)
&0l A yulgare2H-E] AG hormoned £2}go] 16 KDa
¢} 72 KDa®] 2%5/<] @A 2 Jro] Iy B3
olgldt HiES] A viudE o £ FJ AGHEE ¢
AN 71&e mAFR B0z Hol Tl BulHEQ Ao
2 3ag F At

g HI7HA dgH AAFE QFLZ AG AlE
oAz 3 A7 AYHJAT o] F N EZE2EEH B
HER ] AR oY AR BHEF e BujA 2o Ha)
A BEs] dEA A B AEelth &4, oy g EH|E
o] #AHA = Fo ths) King (1964)& Fr) &40
124 Hofl SHHo] #rE= o] ofvet A FA4E £32
2 ZA ¢AM 87 (haemocoe) 22 FA] W57 i) &
Aoz Z23 n} 913, Radu & Craciun (1976)-& 4
2+59) A% Porcellio scaber?) AG A X A ¥go] 13
=AM AZY Edo] 7} (haemocoe)U| 2 W& AR
HEA g Zhe Ao g By v vk & 9 79-E King
(1964)¢] B.LoA 8} Zho] AAAE FHIEZL A XA Yo
Fgojy Ax 9 e PR FHH| Ao FA oz
WEEE Ao B o2 B e B F9 AG
€ FASAL Ye 7 A E 7t spAtE] e A Ede gy
7t 8% 9 "ASE (microvillus)?] FEj2 Ao 2A

2

(i

oft 2

SEDEEESEEE MRERE EBERITES
oA AEUY £4 glo] 8oz WEHE Ao 47}

g

Taketomy et al. (1996)-& P. clarkii®] AG: 2ZF 9] ¥
&, A 22 U)ol rER, MEFE= ol 282 Golgi B34 5
3 22 AF Lol FUEA AHAgt AR EA
e e A ES QXA EROJU 2 vHe] AIE 2v]H
ol dH oz Hon, o guo] FE|H HBFHhx
(perinuclear space)& Z= H3} 32 25 H59 A¥XE 749
ol leH olF 25 {9 MEEL A4 F7|d ute} 1 ¥
$o] EA Yees A2 1y a8y & £9
AG AEE A9 598 27], 72 ¥ AAUEE B35
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