EfEAXFZZHMBHRI NI U
Keio Associated Repository of Academic resouces

Title HAHNI D ILY OEERE OHEMLICRE T BEEHIROMR
Sub Title Effect of the implanted androgenic glands on masculinization of the reproductive organ of young
females of armadillidium vulgare
Author &), BRI F(Hasegawa, Yuriko)
=7, 12 (Mitsumoto, Hiroyuki)
Publisher BEEBAFEERLENTEES
Publication year 2013
Jtitle BREZZ2RZFATLE. BARE (The Hiyoshi review of the natural
science). No.54 (2013. 9) ,p.1- 10
JaLC DOI
Abstract Sexual differentiation in malacostracan crustaceans is controlled by androgenic gland hormone
(AGH) secreted from the androgenic gland (AG). Masculinization of the external sexual
characteristics and the internal reproductive organ of females of Armadillidium vulgare implanted
with three AGs at the sixth stage advanced with every molt. Development and positive
immunoreaction of the newly-formed AGs were observed after the second molt, though the cells at
the tip of the gonad reacted with the antiserum raised against the AGH molecule of A. vulgare after
the first molt. Thereafter, development of the newly-formed AGs and gonadal masculinization
progressed rapidly. The implanted AGs showing positive immunoreaction in the recipients
decreased with every molt and could not be observed on and after the third molt. These results
suggest that masculinization of the female reproductive organ was induced by AGH from the
implanted AGs and progressed by AGH from the newly-formed AGs.
Notes RERX
BR
Genre Departmental Bulletin Paper
URL https://koara.lib.keio.ac.jp/xoonips/modules/xoonips/detail.php?koara_id=AN10079809-20130930-

0001

BRESFBAZZMERV AT NU(KOARA)ICEBHEATVWAR AV TV OEEER., ThThOEESE, ZLFTLFHRLWRTECREL. TOEINEEEEEICELST
REBEETNTVET, 5lACHLE> TR, EFEELZZEFLTIRASEZTL,

The copyrights of content available on the KeiO Associated Repository of Academic resources (KOARA) belong to the respective authors, academic societies, or
publishers/issuers, and these rights are protected by the Japanese Copyright Act. When quoting the content, please follow the Japanese copyright act.



http://www.tcpdf.org

Hiyoshi Review of Natural Science
Keio University No. 54, 1-10 (2013)

WEA DT Y T LY DATESRE DL IC RIFTRIEEHR DR R

RANmAlF" - =AREz”

Effect of the Implanted Androgenic Glands on Masculinization of

the Reproductive Organ of Young Females of Armadillidium vulgare
Yuriko Hasecawa and Hiroyuki Mirsumoro

Summary Sexual differentiation in malacostracan crustaceans is controlled by androgenic
gland hormone (AGH) secreted from the androgenic gland (AG). Masculinization of the
external sexual characteristics and the internal reproductive organ of females of Armadillidium
vulgare implanted with three AGs at the sixth stage advanced with every molt. Development
and positive immunoreaction of the newly-formed AGs were observed after the second molt,
though the cells at the tip of the gonad reacted with the antiserum raised against the AGH
molecule of A. vulgare after the first molt. Thereafter, development of the newly-formed
AGs and gonadal masculinization progressed rapidly. The implanted AGs showing positive
immunoreaction in the recipients decreased with every molt and could not be observed on
and after the third molt. These results suggest that masculinization of the female reproductive
organ was induced by AGH from the implanted AGs and progressed by AGH from the newly-
formed AGs.
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1. FX

FBE ORI 12 350 2 Mo fhld, SEiERR & WIE 2 HEC RN 2 2 B 20 & i S N 5 i
HERE A L E I & > CTHIFI S LT %, Charniaux-Cotton 235l H D A = F E L >
Orchestia gammarella THEHERR 2 78 W L CLK, WMHETHICE T 212 L A &0 H ClilfEio
FAEVPHS DI INTEL, TNETIL, A4 < bELy, EHHEHOA Y VT LY
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Armadillidium vulgare 4 €77 5 ¥ Ly Porcellio dilatatus 7x £ CrEEIR DAL IC X 2 D
O~ OWEERIR, EHEIROBREIC X B HED & AN ORISR S T 228, HHIE TR
F 7 RS S T B D3 4 = 5 F T € Macrobrachium rosenbergii 7213 T& %
(Charniaux-Cotton & Payen I X % #&i, 1985; Sagi et al., 1997)

FANT P E LT ESL OO IZTREARMIL CISHE L Tw 50, ¥y I LV H
PV 7Y LG ED—IROEMETIE, GRS XD RO BmICHEL TWS, &
AV T LY OGN 7 OHEICEAE S 5 &, 3~ 4 A HBRITIIBERR I 7 b 1 MRS S
% (Katakura, 1960), VE#&#fa L 72l CiE, ARDINGEIH RN FEE L, Z ORHITICIZ
EHER Z AT A REHDS, BT IR E 0 EET 5, PRl L 72 Mo K5 H 0 el 18T 72 ISR
SNTEMERR L, SR OEHERR E WU <, B2 BB R IR S ¢ 5 2 LT
% % (Hasegawa and Katakura, 1985), Juchault & Legrand (1964) (%, 2EHOHMNH %
fifi o CEMEIE ORI % 1T\, B S N EHERRD & DOIERER R Ve IC X DI B 238
HERRFARE D BIIE & o LASIFE I N, T 2H 60 S L2 EER A V€ v X D Mo N A e
HOMMEALSEI SR EINE EEE L, L, INETIS, PRERMEEE OO,
Fitz Il IR O FEm AR, BN S L7 ERR O TEREIN AL & MRIRFI IS B4 L 7- 3 13 e o,

AHET Yy TLDOEHERANVEVIZ AP E BRSSP AL 7 4 FifATHEBINI~T T2
KEOWRT7F FThbh, ZOHiEDORL 2 2P E LT, EHERZREMCEET S
SEHDHUAMIMEK SN T2 (BB X 2Ha83E, 2007),

AWFZEIE, GEHERR %2 A S 7l O HEVE(L 0B RR & Al S 7GR O TR REIVZ L D FE D
BIfg %z, HiAd s &y 2L GRSV E VHURE T 72 S AL A e FIETH S 222 T 5
ZEERHME LT T,

2. MEIETTA

BRI L 2202 & fiH L 223G kENR %, 6th stage 2 ~ 3 HH DOMEDEE 6 Moffi4 ik, 148
H7 0 3, MIRFERIEMSE T CHWNE 2> TR L 7o, EHEIREME OB 2 & IZIEH
MGz 8z L, HORETH 2B EHNKOMEREZEEE & L OB O ML OETTIREE
ZHWT L7z, TS Dfffk%E 4 %87 RV A TIVT e RIREACREE, V) o M4 P A K
TYHE, ML <, EEE O OREBZBIZE L 72, —OMEEIZ 77 VI CIEE L,
RT 7 4 vicaligg, YR 2R L 7,

SR et RIBEFIRZ M LR L 72z 4 5 47y 2 b 2 3EHER A L€
VHIBARD Iy Ak 2 iR & UCTER L 72254k (Okuno et al., 2001) #%10,000f5 AR L T
Hvy, ABC (avidin-biotinylated peroxidase complex) :T47 -7z, ABC jklZ1Z Vectastain
ABC*xv b (7)7ay) ZfiHL, DAB (3,3 -diaminobenzidine tetrahydrochloride) T
FOI T, B O0IZ Hasegawa & DX (2002) IEE LT 5,



WD 2B Jl B T D MEVEIC U T RS R LR 0 B (Bl - =4K)

3. fER

3-1. EHERRBAEIC & DD ZREB O

TEHERR DTG % 52 1) 72 552M (A D6th stage DD 9 &51 ALY 1 [RIH DB I L, 363
iR T RO AL O R DI TH 5 E—EHNKOMEN RO S, ZDI B,
224 AR TIZE - IEHNEDHEDIH S 22 TH o725 (M1A), 139K DE —IEHINIE D H
RIS bThTho7, MEHEMBHE 1 RIH OB THE—EIRINEEOH & 2 E1RD &
n7-METlE, 2 [BIH DR % #7216 kD 9 B 172M A TR — NI OB 2% 2 E 25580 &
N, RZADFEHELWE IR -7 (K 1B), LaL, 43M@E Tk —EIMNE DO MEMEIEL,
RZZADFESRO SN o7 (K10), BB 2 [FIH OB ¢ —BHNKD 3
SR BMENROSNIMETIE, ZOIREALICBWTZOROBULZEDETICH ST X
PO HEMEALET L (K 1D, 1E), 5 MHDBEEDOEEHNES X V=20 (K
1F) A (M1G) EIFIFHL & %o,

e SR <V s

M1 G B O IRIER O TR (A~F) & o IR 0B (G)
1[I H DR R I RN D 25580 & ncif (A) ©% <, 2HH (B), 3KIH (D), 4
HH (E), 5FIH (F) &Rz RITICH> TH-EHMARKDOME L X ZADFEIE 5 1EST
L7e73, —HoME<ld 2 [aH QBRI — BN O iR & =2 DFEEEIL L 72 (C), A7 —

)L=0.5 mm,

3-2. EHERRBABIC & B DNEBETERRE DI

WEREAE: 3 HE® X 0V 6 HHOMETIE, M X 28I IcEVwTh, <774 YU
L 2BIZICB VTS, WA T QMR TE koo T,

TEHERR AR 1 01 H OB T —IEMIN MR L 72 5 B 36MEE Btz 2 ~3 HEIS
fldfk, 5~8 HH2UE{R) ZEH L7z E 25, 28fEfk (it 2 ~3 HHI12fEfk, 5~8HH
16f (k) TS E OEE LR D o (K2A, 2D), ZnsolETiE, 1A
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2 EHEREASS 1 N H OB THETIEIN O M L2 B & i Mo NEBAETHER T (A~G) &
7th stage MEDPIEBATEARE (H)

(A), (B) : 1HHDBH2~3 HHDMEIC 3T B EEMEAG L 22 NIRRT, RANIFSEDIRE - 72
K2R L Twd, (C): 1 AHOBEE2~3 HHOMICE I 287 7 4 YU @ Gkt
Bettn, RENIPLA A 5 v 3L @GR RV E vk TSN filaf2 R L Tw»w3, (D) 1[EH
DL 5~ 8 HH DM BT 2 M L L 72z NS E., (B) @ 1 MEOBE%E 5~ 8 HHDHfEC
B389 7 4 VU O GIEREMEE R G, RAEYIA DY Y 2LV EEIR A L E VR TR E R
MR EZ TR LT3, (F), (G) : BB O HEMAL 2 8% S 10T b R THER B O (L 2%ER 0 &
N o MO NEBAEMERE, (H) : 7th stage MO NEBAEMERE, T : K3, Sv: IrEEE, Vd : ks
8%, Ov:BUHt, Od:#igE, 27 —nL=0.25mm (A, D, F, H), 0.06mm (B, C, E, G),

HOBLE#%ICH2$ 5 7th stage DIEH M (KI2H) & HART, KL TROEEE L #%
SNte, Eie, IROFHESIHI S 0, INEAIMUTIC B T 2 o5 E (2B KH) *
BB 2R ORENIRE > T, 3xdH 2 HREE (Wi 5 T1, T2, T3) OF
RTHBFEHELIRO TR OEIE X, 1 HHOBIKE 2 ~3 HHTI333.3%, 5~8HHT
1362.5% TH o 7z, T1E T2HFEE LIED T kD E G, 2~3HHTH5~8HHAT
B2%%THot, 72, TIZFIIBELBO T EEOEIEE, 2~3 HHTIZ41.7%, 5
~8HHTIZ125% ThH o7, WTNOHAD, FHEMITICE T 287 REHRO FEER
BB T BB SN g o7, FHBHAROMEI S IR 5 nicb DD
N AL Bl B O B 22 HEVEAL D33R0 & Nl e o 72 SR TIZ, IEHME & Ho TS R L D356
LTy, IEFEMEETERRVIEINELFEL T (K2F), 7, WHRICKIT 3
4



e D A Bl T D BEVEI I B F TG HERR D B (BRI =A)

INEER O HEPIBEAOBTBRREIIZED s ko (M2G6),
X774 VUIRIC K BB, 1 IHOBLRE 2 ~ 3 HHTli:12ME{dd 8 fElfk, 5~8H
H T2 140k 8 A IC B\ THEBETSE OMEMAL2SFE D & 7z, ElMEO R —L 2T v

[ T o ol e, LD
{3 B LN T
€ et 3:&;‘.&. AT,

3 EHEROBIC & ) RO MEMALANET L MO WEAEREE (A, B, D, E, G, I, J)
& REBED SEBI BT 7o (S S U 7S HENR O Sl #et (C, F, H, K)

(A)~(C) : EHENEAGT 2 MIH OB, (B) ORANIIFHZENBOZERZ /R L T35, (D)~(F):

EHERRE AL 3 [ H OBLE AR, (E) DRANGKIENORAN 2R L Tw, (G)~(D) : &R

% ABHOBE R, (1) ORMBFEPAEREERZRL T2, (), (K) @ SRR 5 HO

if %, AGUEHENR, T:REH, Sv:ITH%E, Vs, A7 —nL=05mm (A, D, G, J), 0.05 mm

(B, C, E, F, H, 1, K),
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b SRR Lo R TR BTA A 87 3L SRR V| PR T RO I N ST IR T E
Dol T 7 4 VEIR OGERAL AR 0TI, TR O HEVE(LDSER D & 7z 164
ko)t 8k (2~3 HH 4K, 5~8HH 4k <, KEDLNIH 2 Mk ik
R L TsuBERIEE R L7 (K2C, 2E%H]),

RS RERS 2 [0l H OB T — RN D X & 72 2 Mh RN 6 - T, TEE LIl
HZEOXMNWHETH Y (M3A), INHRIZIFIFERITBLL, FE L I BEO NI
22 (X3 B RH) MBS, BEMHEICIE KD 720 6 MORHEIGEET 253, ]
L2148 Tk, R OB 1 kD 72 h F¥5.30 T db - 72, RN TIEE R T H
Tk, AL RO shah o7z, BROMGMILEH#IROFEENR S, it
A Y DL ERERR R VE YIS L CRERIGE R L e (3 C), HifoicHiE L 7 bl
BROENE 1R D 72 0 PE3TETH > 7o, 1R D 72 D DR OR LG DO EIZ 3 FIH O
Wiz LABETH 2BIHDH D EIZIZEL TH - 72,

TGRS 3 RIH DR #%, BN DL E X O = 2 DFEEINMEST L 7l T3,
2 [ H DI % OME L N TR OFEDN S S ICHF I ) (K3D), WERIZEHRDRE L
7K (KI3ERH) 5580 6 N A HEEDHBLL 72, #Hi72 ST S (UG HEIR S S S ICHE L,
YA h & v 3L RS LV VPRI L CBRERIGE R L (KI3F), IS &,
NI D22 & 1 L Tk & oBEs X DHREIC 2> Tote, £z, WEEORE LA, N
CEMBEEI N, L L, RS X OEBENICE RO oo 7z,

TEHERRRE AR 4 NI H OBLE R, N DML E X X R= 2 DFEDNEST L 2 HEIC B
VT, FEELEROIFZ LA TRAL LB FPBESh (K3G6), ~HofikTi,
HPRS5E, WRENIC DR PR o le, BHROFEDLFEL {, Pt A8 v 3 LG
VE VPRI L THROBERIEE R L (RI3H), SENPRTRZEHE T, SRR %
HIRBED SNk (K3TRAD,

TEHERRFE % 5 [l H DB % 6 7 MED WA B E OTFRE, BRIV 2 B L 1ZIEF L T
Hot: ”31), HiAH Yy I LHEHEMFVE VHFURICN L TROBIERISZ RTIEL 7~
WHERR R RO & Semic@lg S (K3K), AL 7R FH3 K3, WrRE%E, WRsE NI Joiis
LT, ifEIcd, FEr7u—staBicksEtbions (K3)),

3-3. MHICBES NIoEHIRO REEB L ERE

TG AR 3 HEHOMETIX, Bl L 2 13T R TUcB TS LGRS BlEE S
7oo B S N7 IE, 28 6 AT RN OEPENICILE > THEL, ity vy T oy
TEHERRE A V€ PRI L TR WBERKIGZ R L7 (K4 A~D), SRR 6 HH ol
(M4 E~G) I2BWVTYH, BELZIEAKRTRTUTB O THRIERA S NGRSO &
nrens, VAR TIREL 28aoigg s ns: (M4 G RH),

TGRSR | MTH OB, FH—BEHMAROME? RO sl ifics v, 2~3 HH
TR RIEE (91.7%) T, 5~ 8 HHTI14fE{kd 8 ik (57.1%) <, $itH5 v
6



e D A Bl T D BEVEI I B F TG HERR D B (BRI =A)

X4 FEhl S h 7ok o S R b g ta
(A)~ (D) : et 3 HH, (B)~(G) : kit e HH, (H)~U) : 1 HOBiEE 2 ~
SHH. (K)~M): 1HDBEHE S ~8 HH., (N), (O) : 2HDOBEE 2 ~3 HH, (P)~(R) :
2 [ H DM 5 ~ 8 HH, RANIEEIE L 72 &R %2 R LT\, AGIERERR, 27 —1=0.5 mm(A),
0.05 mm (B~R),
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L SRR OV B PRI L TS 2 R L B RDE HERSEE S e, 1 IRTH OBLE
Be2~3HH (K4H~)) T, BMEINEH#IROKRE SEBMEIHHO D LIRS
ENZVBHDOWBIEEAETH 7D, BiiE6 HHHOL D EIFREE, REL HREDLD
o7, 1THHOBEHE S ~8 HH (M4K~M) TIE, RO Iniamms L Tnik,
TEHE R RS 2 [ H D8, E—IEHNEOMES L R ZDFEEIHD & N7l E
WTIE, 2~3HH (M4N, O) T 8l 4 ik (50.0%) <, 5~8HH (K4P, Q)
TIE 7 R 2 R (28.6%) T, HiA N Y Y 2L EMER K LVE VK TRIERGINSB
RGBS S N7z, RIS DSHER S N0 #EA S, BIGEHEREOKE Z S, Bt
5D HEDFSET 2 125N THA L Twotz, 2HHOBEHE 5 ~8 HHOMEDhIIE, B
RS NSRS L R s o n s b o bBZgEsnk (M4R), EHEMEALRE 3 [0l
LD M TlE, BRI NG EMRET S22 L TE R o7,

4. EER

EHERRRER 3 HEB X006 HHTIE, B L 2T R TOMICE W TSGR YA 7 57
¥ 3LV TEERR A OVE VRIS LTS R R L7 (K4 A~G), BAE S 7 TG HERR
1E, 2 ELBEE 1 BIHOWK £ TREHRFLVEY ZHRL TwtEIASNL, N
5 OHE TP AT E DML DR T E o 72 2 &6, MO WNIBATHARTE % ML 3 2
7-oIClE, —EWIRIDL L OMEHERF VE v ORGSR IETH 2 L EZ 5N D,

FH Y DN TEER AR VR VTG E % Tth stage O WGIEIC 1 [R][72 35 L 228 &
1 Bl H OB I — NS D TR T 22T TH - 72D LT, RAMDOE X2
2 BRI A Y § 2 & BERR B L £ VI & Tth stage 20 & R FEIRA 2 & 02 1 R3O ke
WIS L 7235 AciE, 3 MIH DTS2 ICHE D N AR TR E B D it 23815 S 7z (Katakura
and Hasegawa, 1983), £7:, =%/ — VMBI ) ZLEVOEREFEILI LA A T
LV EHER ORI, MEOMEIRIIC I 7% L b 3RIOBEINETH > 72 (Suzuki,
1999), o OWEIE, MONTBEMEE OMEMALICIE, RS VE Y ORI & &
big, —ERED EOEHER T LVE » OEFEINETH 2 T L ZTFBL TV 5,

AWEIZ BT, Wi 1 BIH OB I —EHNE Oh RS s e k-
TeMEICDOWLTIR, BIRF IS & NG HERR DI B & & b ICHERR S Lo mTRENE, B 5\ idd
HERRDBIEIZ X 0 o7 B DGR F V& MG I e d o WM E 2 51 5, Gt
ft#% 1 [0 H OB T —IEINIE O M2 & 2B 6 N7 b drb & TN ATEE O
SHE R HEEAL SR & Nzt o IS B WL, EHEER ROV E v DR T IR L 7R,
TEHEIR AR 2 Bl H O TN OMEMMEIL L 2 B2 5N 5,

AWIZE T, EHEIRBALRE 1 M H OB H% 2 ~ 3 HHOMIC BT, EHREIEOFE, I
WO 817 2 IO FEE, kEE FIEONNE L iRaBigg s /e (M2 A), Juchault
& Legrand (1964) &, Skt Z B S 72 MEICHT 72 ISR S (U2 3E IR S D R L E VI

8



WD AT AR T D REMEAL IS KU ORI O 2 (Bl - =4K)

£ D MDA TEARE OREMEALD G i I D LIBR TV S, KifFRICEWTH, EHERE
Ret% 1 A1 H O 1 R AETHER B O HEMEAL Y BIZE S 7 ETIE, FT72 IS FOE L 7d R I3
RTELRDSIBDD, PEITE W THURITH L T3\ Balh SO 2 75 3 MR A kg B Sehii ¢
g2 E N (K2C, E), MoWNEBAEMEE OMETED 2 S DMl & 0 & ALtz i HEIR &
WVEVCERAT 2 AEEERETE R, L L, D ORISR T DL L 7
b 200 & THURITN U TRt OG22 SIS @IZ T & dp o2 2 &, 1 MIH DB %
2~3HHTILT%, 5~8HHTHET.1%DHEICE \THIA A S 24 G LV E P
RTHRE R I N BIDEIREBZ SN2 (M4H~M) 2ZET 5 &, b2 S
SN MEDO N AT T OEEMEAIE, FEROFE S GO T, B S NG & OEHERR +
LEVICEDGIERIEINSGEEZ OGNS,

ki U Tl it 2 m 3 G N 2 fEGR < & 2 Mo EI &, G S5 0 HED
fe L &I L, B 3 R LR 2 # 7- f ClABADEHEIR 2 M § 2 C L3 T E R
ote, Fi, GRS 1 RIH, 2 BHOBE SIS U TBERIE% R L 7 B
HERR S, EHERREAES 3 HHDO b D LR 2 LN ot (K4), B S i, H
Bofgime &b ITEREIRbN W LEZ NS, —F, GO EZZ T -MTlX, &
HERRFS % 2 [0l H DBLEZ DI, BT 72 1T & N7 S HERR D F63E & NI AR TR T D REPEL 23 ok
IHEFT L7, 206 OfERD 6, WEAGERRT O 2R 2 ik I, G 2 R S 7o M1
AT & 7= YEHERR D> © DYEHEMR A L E T X 2 & 2 ADKE L, B S bR o s
B h s EEZLND,

7 A0 AY ) A= Procambarus clarkii Tl&, FEMEICBIE S (LG REIRDS, BRiZZ 7
DR T104 H L EfFLE L 72 (Nagamine and Knight 1987; Taketomi et al., 1996), 7 X
Y A A= OFERER SRS E ARG < ISAPE LT T, iR & L b ICBEE T 5 LG
Mk BE I, —J, ZHT Y TLL OEMERSEROSIIHAE L T0bk, &
HERRZZ VI 2T 5 2 L I3RS TH 2, B X 2BEIRE L, 0@V, BiiIhi
WEHEROGEEMBOE L L 2> T3 LRI NS, LoL, TAVAY YN =ICET b0
MR AESEER 1L, DEDOMECE—EM DML RS &N 7221 T, ANiEE QM558 0
AT TR S B 59, B S (7SRO IES ICHERE L T 200 £ 9 2235 DRt
ZYT 2,

WEVESI AV & JTIAD1T & N7 M~ OEIERRE RIS X 2 MEVE(LIE, PRI R LR REED & 5
LT3 2B EHEO L & 138 228, AWFZEE, BEENEHEICE T 2 SR O FE BT
&G E DL OBIR DA 22 T OB L 22 2 b DTH 5,

5. #IEE

AROFFED 1%, BERERSAR A IIRIE SO SHRIC L > TiTb i/,
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