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WESAL8% AR MFMEERRFSMNT &, AU H TR E 4 MR ER R RAT
TR GRRL  ABBETREEN —NELREREN, TR REE R EREL R F
KBEXRECTERT AMWRKPNEFHEE2 B PR B B W F L 40K, & TR T Pl 3
EFGRGHEHRBERANTENNEMRBNTLAR, CRENREFLEZ S HBETR
RETARM P ERRE ELERBRHRA R DUREB KA RE AL TRBEE S
HENEEREA QUG ERUELRO WD, BRIV T UM SRR R, WA T AW
G PR E B R AER B BOR R AR R, B 2 W, A O o B M BRI
MR EERDABUMERPEOR BRI BUERTRREEEE, EREEEMN
REE NERAAAE, AHEREA LAAREE MR, FREZT S AREHELST -
BB AAEERT. AFENEER, LERERRE, A AR,

REW BB T X
PESHES:S 917

Y1 EHEMF ( Cherax quadricarinatus ) B 1992 4&
FIHEAE 15 4, HRES MR ERER BRAIHE
AN TTFRFE e, HIRE F 25 H A 2/ Bk
AR, BET, SR EFHAE Y FRIBTIR
B ch7E R RETE I MR MEE"  EIR R T .
R E" RE TR SHE, 485
SHRAMZREFIR, BEME AL LS A T AR SRR
o0 B -5 M A A0S P A B AL, RS DE I IR B AR K
R LR AR R AL R, BR R 3
BB A . AR SCNE % B &
FHFKF , WA E RIS M T 807
KU REHRABAST T o205, DB
R TR E IRIG B SRS SRR AL R R ALK
& , MERE 2RI 7 B R R

1 MRSk

SEAH T 2003 45 AREHITTER
KOKF=RRFE K= 75, AR 12 ~ 14
cm (n=25) /KHE (104.25 £11.21) g (mean =

8 B H#:2007-12-07 1% 15] B H#A :2008-04-08
HRETE B : B B AREE S (30671607)
EIRIEE: F 7, E-mail: Qwang@bio. ecnu. edu. cn

NEKFRIRAD A

SD) ,HRHE /5 3k Mg H 4 (OCL) % (50.5 +£3. 1)
mm, A S (HEP) 5 5.12% +1.02 % , {4 Jif
TB(GSI) N 1.01% £0.25 % ; & A EE
OCL =28.1 mm }; OCL =31.5 mm WjH., ¥
fled), R BUH R E I E IR %, RIEA
[ 4 AT

#a22%  Bouin [GWHKEE, ERHEBK,
KRB EEN, FRANaE, 280 q, Uk
JEfE 6 pm; H. E Je e, R IR E A, H ™
Olympus BH -2 B4 T WA,

EHREE 2% M A% ERPE
BA B E 30 min, [ Z B, RKKRNEHE,
Epon812 i  Reichert-Jung 4] i ¥l AEHET H, H
7. HB800 2437 5 i 58 WA A IR

M@mages 2% KB 1% KRN
HEE, ZHERBIHRCH, R RETR,0. 1% K4
BRI € , TS R I BK , BE B 7 1% B & 4t , HCP-
2 I 8 TR A T 45, EIKO 1B-3 Bk 5 {3
£, IXA-840 T EWEFAR
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ayies  Camoy R EE, A EEH
Wk . BERNER PAS B, BRI R ¥ & R
Fi A-PAS ¥, Hripl 200 R AR a8k, &
H B SR A B = Rk, BRI E R AR A VIR
B

Eahex EHIRNERAZLHR
2R (EREREANE) . EASBERA SDS-
PAGE 4% /3B e, B 60 V;10% B K, B &
120 V, bHEETL 1L pg, BAELEY,

2 R

2.1 HWBENSH

LEBIVREE — X, 23K B BAERSE
MEYE L3, K1 FHEE. BB ERAES
St B =R SRR EN —B, hE
TG /NMEE R, VERR/DRTREE , 4
RS aEeE, B VRN EEHEE.
AN RE B BLRSMKUOY : 03 b B BB ILA
RS aHHRR

wHAE  AIREERREERSEEM
&, BN, FANRLA S 50 wm, SMEZ N 100
pm, N BB S M B, KA EEHSSH A
Horfi, ETEBRERSERZ AR, bR OvEE
ROERR T -1) , R B FE, -84, iR &
RROTRRE, BARERE AL R R FEHE
B, FOR B 2 W R 2 ELRE R (AT -
1), B BEREFEEX, HHH, P
AL, EECmAE R (BT -2) , R REMBETE, &
24, kR (BT -2) , MR 7E B0
Fa B0 ML D A TR R 2 2% , B R SR A MU 2 IR
HE51 (ERR T -2,3) , #a M7, IS4
MR R AR KRB E RO R R
SURLAN B/, /N P v T R B DR
AL (BRI 4 ) 5 20 A P9 I T B i i R B R/ A
— BN TR R R (B R T 4) , X
Sy R A SNEEAN TR B 05 2K 1) B R P 3, B
SR TR BB R RN, 2 Y2
EIRM(ER L -1,2) s R B RA
BRHMAE (BRI 4), BENETE S BY
AR, E TSR BB EE R, e
THRRER R — 5, B RAEIEEE .,

THAE  BERSHWSHEEERAM
11, £ L2 i , & i A RTS8 ih Bo3R, (B

BB S, N MR 475 um Al
920 pm, HIEE Z IR H &4 H R B Z A s
2, B HLUZSMU H AR (B R 1-8,4,5)
B BRI, AR IR , SF 2 200 pm,
N B AR RE B , BRAL, BRI , 10 wm x6 pm,
B 1 224 (R T -3) , Te A % IR
BRI B2, PR IR A , [ 40 B Y
S R BB A RS RO N, SRt A B
BB, EEE (B IT-5); bR A &
ZREMHE , BT T FHRDA—H/MER
RRYY /NI P B R R T R B TR R TBURL ) R
PARARHE 7B R RIPCR YR ( B 1 4) X
SHBYIERE USSR T T KA BB . B
B MR E R RN R REWEMBLETH
WREER, FEaR BT HEEE BT, B
BT BRI , T FF R A 20 38 90 U AA A T IR
FEIERE (B T -6) 5 1) IR G MG I BE 2 W) 57 KR B
B, RENEIREEE T R ENGIRE A 1Y
BeREM (ERT-6) .

Besh, 7R B BUE R — 0, 38 BB
Do P TIPS, 4R 5R4RR 1 R 1 /D 2 AN I BN B R
TR e Z 5b, J 00 TT 50035 X 4F 43 1T 1 4
H,  EAEHE A SBRRS WY, TG (BRI -
5)o

BEwAHE  RERBERR E5T, R
SMEWIIA 5 mm, N123A 4. 8 mm, BEESNG DF
G S mBE LI, WREWHBEE,F
BB 60 pm, PR FRAL, SMU GUAIL; 36
AUZEH, BREC, TR RS0 YBLE 2 5
MILZEE 576, RIMED L, W RES HUTHA
Ko EREABAER, B 40 pm, ZE AN KB,
JEAZ,5 pm x10 pm( BRI -6) s NRMEENE
WA (B -7) , & BCRE 1 08l 5 , AL b B2 T o
ARSI BRI -8) , Yy IR
R BERMELRY), B NSOGB —
BB, KPR P RIRGE R R, R
RN o 4 B TR HE S 3R A, UL JR] B A
—YrotBER BE A IR, U B BRI 4152
( BRI-9),

WA EREEE SHEENA LA —H
B (BR 1-7), W24 60 pm x 560 pm,
Hepal o BB K AR E, &R 150
wm; BEYITET S HCR , w2 B , AR 24
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66 wm, MR PEERE T, B S N W] A RBE
W(ERI-8),
2.2 HEE

WZER, HZ2 % 200 pm DL B, B E R/
WL ANE AP B T9) . ZERELRET A
FESGHE , B i W] 35 450 wm, K B EE B R4 A
SIREE IO, (R 28 W BRIt URLR A1 v A5
PRI (ER L 9),
2.3 REMESHRBLER

WHRE2E R, HUEERE, RN BEE 7
( sperm mass ) | ¥5 3& 2 i ( spermatophore matrix )
Fk5FeRE ( spermatophore layer) 25 5 (B i 1 -10,
11, BRI -10,11) . ¥+ H2EETE EHH(EHE
Tfk , acrosome ) It BB & i B R SR LA ( 1B
W I-11,12) ,H. E 368 2 i 5 46 T 18] SE ik 4
SEIREFREEROR B R WY) , KBTS
2 (filament) SZHT K (E R T-10) ,H. E a2
5508 B . %) 4% KE € BE (primer spermatophore
layer) 2R REUEE TFHE, h—Z8BRME (BRI -
1,2) B BUR L1 22 ¥ 48 T B W 2 AR R O 3L

BE, R 5 #E > E/NE (vesicle) (B i 1T -
10) ; RO BNEFERE BB T IREME R, RS
YRR g (B 1 -6) , A FHERIK
AR 22, HIE 5 A KE KPS —HFRCR /N
HWERR T-10) , /MasbA — B AR ( BAR
I-9) ; IRGNEGFRER R, R BN IR ER
BREENREINE A6, K AR IFNE
Mk, TR E F 2Rk RE, A=K 4K,
Na' VWK BB Mg BRI HALER, B
REFE AT I R EELL, BEESP A B AR,
HAFEM P EERBR(F 1), PAS RNFI%
FEIERE A FH M , TR SO Bk 5258 FH I 5 2 =W e
DEFIRAEIERE B FHME , MK GG IERE AR 3 P 5
TP IV TR BRSO WO e BE 55 PR, Tk 4%
FEIERE 52 FH ; oAb , MIBNE JERE IR AR 41 I N 2 55
P, T A-PAS 27 ) S8 7 BF 14 5 YR G X5 € BE JA
NBLL R B AR, A-PAS & B 2 AR B, e
FETRACER =W 5 i D 53 B, RPN BN, HE
F PAS,A-PAS f75 £+ IV IR B2 )z I 3% 4 %5 FH
P, BRRB L5 o PR , B = S Ry AR 5 BRI o

x1 EENRARESHIEAUFZREER
Tab.1 Histochemistry method used in tissues of male reproductive system

m A E- ol )00

% 3£ spermatophores

item ground membrane  epithelial cell KRB .Mﬁﬁ gbﬁ: LN
secondary layer primary layer matrix sperm
PAS + + + + + + + + + - +
A-PAS - + ++ 4+ + - - +
FRAB4T. catmine - ++ + - + - + +
Bi=J ninhydrin + ++ 4+ + ++ 4+ + + + + ++ + +
ASINH_BE + + + + + + + - +

sudan [V propylene glycol

B -, + 7 REREEE, C + + 7R, + + T RIRIAENE, C + + + + T OIRSR R

Notes:

2.4 FBEERRAM

FERGAE LB B AT 5 E SDS-PAGE R K
T (B 1), \BEEE T 46 116 ku 8 2L HRE
B, X EAERE T WA H . A
KB I 63.8 158 ku HWHEFA RN, [
HEBITBAEMNER. APaREITH
HE—A/NT 2 40 ku EHILH, BRI+ H
AN E AR

FE R B A F I R 2B AR B RS B R
HAH 2R E (8 2) o CL 5o BRI Y Hl
HREE , R, 116 ku B34 HN; K
AR S SR BRI AR EE 8, 116.,63. 8

— " negative,“ + ” weak positive,“ + + ”positive, “ + + + ”strong positive, “ + + + + ”extremely strong positive

58 140 ku A BN 740, BET =, EAK
W RBAMET AT RSN, U EER
AHFERAE C3(FE3E) AL B HH B

3 it

T RER Y AR RS, B
BA 3#MEE . MR(EEE) BERIER(KE
%) B EMRE (EEX) ™, M EEE
FEHAEYERE MR R PR T B, R e R
—1~3 2, 2¥082~3 B, REKYF,
HREENEH R T RBABRKRER
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116 ku

¢ 63.8 ku
58 ku

~40 ku

H1 EERREFEEHAZEA
IR 4 5 SDS-PAGE

LM S 2. Bk 53. RO 4. RN 5. BIEE;

6. ¥3E;7. FTRRAR
Fig. 1 Tissues protein in adult Cherax quadricarinatus

separating by SDS-PAGE
1. testis; 2. proximal vas deferens; 3. mid-vas deferens;
4. distal vas deferens;5. ejaculatory duct;6. spermatophores ;

7. hepatopancreas

116 ku

63.8 ku
- 58 ku

=40 ku

E2 4EEFRFEEKFEBERZAR
9% A L% SDS-PAGE
L. APHREE 2. PRIEE 3. WA (C3 PEHE3E)
Fig.2 Tissues protein comparison in different periods
of growth Cherax quadricarinatus
separating by SDS-PAGE
1. proximal vas deferens;2. mid-vas deferens; 3. content ( with

spermatophores in sample C3)
A. OCL=28.1 mm; B. OCL=31.5 mm; C. OCL =52.3 mm

3.1 JEERSEESBENTSEN
OEBIFRRESRERSWMINEET R
B P S 5 X — 45 R A5 Lopez Greco
U AL, B R E— 2R, TEAH
ANJ7TE : H—, Lopez Greco &Y AT & H2
£50.3 mm 2] 0.6 mm, J73 il 92455 B /NS,
EVGHREIE, TiA LI IE R I, B 2 7T 40
SR EATEANS M B, BT B MR A S AR
&SRB ML, F S E R U RIR PSR

zZx(ERI-1,2), Bt hREENSHHEE
3%; Bk, Lopez Greco %™ My LA 21 , 1
Bl BRI B DO s B B B, H—,
Lopez Greco Sl ATEHFE Z B W A5
FBAEREN, GRAEEEALER, BRK
R, R E D AR BERGHFE
(BRI -7) , BEARNE e /) J5 2248 R 1 s i, 4
BN BRI G TSR B B R G 1 N i
e

AEBIEIE N —EENEREW, s
E T HERAWNH SR K582 ; R
WRATEREE N, R 85008 2 )2, 5t
B BRETRERR, 15 VB BRI ORI F T 4
BRI GEASRA LR IR BH, h—35
FERE S OBMINEE TEERER . ER
REMBLETRENEREN; BT HEEGETIR
VB, KN REBR T80 BT RERF
ERBTHRANEREER, MBS LR,
LIEEEAPRG I 5 e MR 45 UK MR AR 2R 10, Mg S BE 2
B BBORAF R ME AR T B, X 5 H >
MR, aBBENERIRSE P KRBT
( Macrobrachium rosenbergii) ™' 1 H < y8 #F ( M.
nipponense) " ZE 350l , SEMEJE —MeTE 24 h P BISE
FSEHE (B HF 2 A B AR 2R AL L S5 R FE T I A L
LB, BOESRBENEN E R H R ZE AR T
BrERHRE. Hib, BRENIESSEE R
SHEFH T BT R,

WeAb, LT EAT HE AR SRR IR N B — R K
256 mm, SEEENKERER -G RBE W
EPRARGHEN , LB 2P R SRR E AL
s, S EORRR B PRI R, R 5 FR LSS B R
HEASEE , B /o B i E UL BB S 1 Sk
ARSI RE M BRI AR . BRI, K3 DRI TR
BERERE UL EEEE s R R L E /R A
AXo
3.2 AEEIEEMTK

HOBSE RS T WY, BREREA
BB, BT LR e Y R
e B S5 . BEFEIESE , A R BB i B
b BT NE S HITE B R AR R & A A TR
TR, BrieE B ie, mas g R
AT s AR BEMK B LT EHEE
WEABERSBIREY T, TMAPEHR, a4
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EEATHL PR RS E M R KE SR
WIE AEIEREY) R T RE , A HAERAR—3

BIFAS B  l B i b B2 40 M R R ) 7090k
Zhee, Har b7 AWM HEERTI , B R B 7 38 )
B BRI T IOE T M8 2R, TP s &
FEIEBE s i TR BB B, I BB I N L
WRRREG; EPABERR, BRI, L
24 0 AV P R IR ) R DA B IR TR
FHE TR Y EAR R, WEk A RS E
RN IE, TE BOR RAGIERE , Wi ] 5 FREA 2 5
JEHREE b B AR B 2 B ShACHT RS E
R RYR, UUR THESERESHR B PE
IRIJCHA B 5 BR , %20 W W) R S50 ST BE B P
BUAR, BARE—PIR. W, EB IS
TE LB AR PR NG I BE A W B A L, KR
JEREINE SR G E Bt — P 3O AL, X S B
U BRI, TR AL BB R R B9/ ME
] RE SR BAEIRE IR A A K o

G E b B W ERE T B R E R UL AR
R BRI YIREITY AL R b F LA
AT, KEREH ARINZHNE, HMERSMR IR,
X € 19 T B — b B2 35 40 90 W) 1) UL AR R 9k 48 5
RIS TR ISR R M IRA R, BB ER
AR (B SELS TR X o] 2., N sh AR R Sk
B BRI B T RS RIS Y IR, T R 7R
RBFEEEIR . aBRIFRKES, g
B LR AMER T BYIE S5 T HIERITB AL, X
S ES A PR UIR, B R IP R T L2 AR
HIRI R AR BB IERE , TG JE R B A R, R4
BTN BEHRELRE, X5 Chera
albidus"™ FORSIETE ML AR o
3.3 HRESBUREELAR

BRFTILSE, W e s YR e BE R 2l PR &
B BRMERE SR LA R H R, HE B H,
ERT IPRAERAEYORIPER™ ", A5
FUUESE, ABEM BB E AT =5 H B
WY R RSB RARR B R AW, ER Dy
RS S TEAE R, W R BAE IEEE s g IR I
TURLIR 70 I8 YR E P3O B AR b B2 HHBAMIR
G , Bi%R b B A WTE R, 7 W |]
WIEASHEAL RS TR AR ] B BURCIR 340 , B AL

SR BRMERE ZRETNER BRI IR BB IEBE ; R
PEEOR Y —TE PR E HBRAER B2
J& , mEAER b Bz 4 e o 3 B, (B FE R AR B B2
R B EHE R B B R B XMWY, HE
BRHRE—PHE

XTEABEE NN EARR T EER
WG 3 A EEMEEAW 116 ku 63.8 ku,
58 ku {KKFERT FRBENHEN M BERAE B
Ft, [Eif 40 ku EEANFEEE T HH A, 4%
EAFSPREHORE E IE TR T2 U SE 1) 233 497, +
PR BT R IB B>, EHER , X JLA
EEVEIHN EZHREH, HF 116 ku EH
WALERGS G & AR A W5 8 AT B
FAEE, ENZEANE R EREH;63.8
ku B & AN AR E T i RA & 7, =)
BBV G R R WY B LB, RN
JERER) EHEH ;58 ku ZEP RIS ERA BN,
[} B0 B T 9 B — 1 40 ku B/ T
H, XPEEREE NSRRI AF T BE S
A, BOHET , BT 55 8 BR PR RURLIR A 4 33 1y
B EZ A, BIRBNE IRE B9 ER ALY
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BRI
1A E EATE; 2. iTEEBHME; 3. PHBERT B 4.5. PREE S E; 6. BMEERT; 7. BWEEMIE SN PO, &%
FREREER;8. SRR 9. FPEE; 10. BB EHEENELDH; AESFAN BE WP IR IEE; 11 BERFBKR, R UEE
¥, HRRET.
A:Tilk; CT.£%AY%; B: LRI F. 4%, G H/REM; GLEE; M HR; Lu. J2iR; MF. BB{ALH; Mt Rpik; Mv. 8 E;
N 4ifA%; Nu.A%Z{=; PSP A0RNETE; PL. FIAEIERE; RER M HNERN; S:HEF; Se: ib#; SL.IRFIEIERE; V. /M

Plate 1

1. Straight proximal vas deferens; 2. Curly procimal vas deferens; 3. Anterior segmental mid-vas deferens; 4,5. posterior segmental mid-vas
deferens ; 6. Part of distal vas deferens; 7. Stenosing ejaculatory duct; 8. Ejaculatory duct; 9. SEM of distal vas deferens and ejaculatory duct,
arrow shows stenosis; 10. SEM of sectional distal vas deferens, shows connective tissue, duct, primer spermatophore and secondary layer of
spermatophore; 11. part of spermatophore, shows primer spermatophore. Arrow shoes sperm.

A ;acrosome ; CT ; Connective tissue; E;epithelium; F;filament; G:Golgi body; GL:glycogen; Lu;lacuna; M matrix; MF; myelin fugure;
Mt mitochondria; MV ; microvilli; N nuvlcus; Nu:nucleolus; pSp: primer spermatophore; PL . primer layer of spermatophore; RER:rough
endoplasmic reticulum; S;sperm; Se;secretion; SL.seccondary layer of spermatophore; V . vesicle
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) gl
L. B B BT B bk S AR, el SRR LT LR P R R Ee S, % 224832, 3. RTPRE B B i B b S AR, el (S Bkt
& FBHEARRSE, x8763; 15967 x ; 4. BifirEE 5 M B L L ARER , A AT Y BT SRKRRBURS, x34900;5.
HikEE b B MRS, e R (AR T AT, % 133305 6. RS b SR AN T , n A0 IR GO SERE R T VLT AR PSR, x 8531;7.
JRREE LRSS, R AR R, x 186598, R & L S AT, R RGN SERE AR B 4 x 732159 IR
BE  FREFLAN/L, x 138865 10 MESEASIHES AT JESEER BIGEZERE IRPHETERE, x4345; 1L TP LRMYIE, 7= Tk, x
18560; 12. }§ T HF.LA L], R TR BEREZS 1, % 36000

Plate II

1. Basal part of straight proximal vas dererens epithelial cells, shows nucleus, mitochondria, rough endoplasmic reticulum and Golgrbody, X
22483 ; 2,3. Basal part of curly proximal vas deferens epithelaial cell, shows nucleus, nucleolus, mitochondria and annular rough endoplasmic
reticulum, X 8763, x 15967; 4. Free end of curly proximal vas deferens epithelial cell, shows microvilli, secretions, sperm and the
accumulated glycogen granules, x 34900; 5. Basal part of mid-vas deferens epithelial cells, shows mitochondria and rough endoplasmic
reticulum X 13330 ; 6. Free end of mid-vas deferens epithelial cells, shows primer layer of spermatophore, secondary layer of spermatophore,
sperm and rough endoplasmic reticulum, x 8531; 7. Basal part of diatal vas deferens epithelial cells, shows nucleus and rough endoplasmic
reticulum, x 18659 ;8. Free end of distal vas deferens epithelial cells, shows secondary layer of spermatophore, microvilli and secretions, x
7321;9. Secondary layer of spermatophore, shows filament and vesicle, x 13886; 10. TEM photos of spermatphore, shows sperm, matrix,
primer layer of spermatophore and secondary layer of spermatophore, x4345; 11. Non-central axis section of sperm, ahows acrosome, x 18560 ;

12. Central axis section of sperm, shows acrosome and myclin figure, x 36000
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The structure of vas deferens and formation of spermatophore
in crayfish, Cherax quadricairnatus

DING Yin-di, JIA Lin-zhi, MA Qiang, ZHAO Yun-long, WANG Qun
(School of Life Science, East China Normal University, Shanghai 200062, China)

Abstract ; Crayfishes ( Cherax quadricairnatus) were collected from artificial ponds in Zhejiang Institute of
Freshwater Fisheries. The samples were observed under microscope after being sacrificed and investigated
with histological, histochemical, biochemical methods and chromatography. The C. quadricarinatus
spermatophore comprises a highly convoluted tube and a firm membrane forming a cord-like mass, and this
spermatophoric ribbon is embedded in a gelatinous matrix. The structure of C. quadricarinatus
spermatophore was observed under the electron microscopy, which consists of sperm mass, spermatophore
matrix and spermatophore wall. Sperm mass is embedded in a dense fibrillar matrix and with an acellular
wall surrounding both of them. In this study, the structure of the spermatophore wall in the vas deferens was
also investigated using electron microscopy and biochemical test. The wall of the spermatophore is
composed of two concentric layers; a thin primary spermatophore layer which is a fibrillar structure that
directly surrounds the sperm mass and spermatophore matrix, and a thick secondary layer which contains
heterogeneous vesicles and loose filament surrounds the primary spermatophore layer. The vas deferens of
C. quadricarinatus consists of an anterior vas deferens, a middle vas deferens, and a posterior vas deferens.
The histology of the inner epithelial cells of the vas deferens contributing to the spermatophore mass is
described. The inner epithelial cell of the coiling anterior vas deferens secretes the weakly acidophilic
filament that forms the equable primary layer of spermatophore. Neutral muopolysaccharides and protein are
the main components of the primary layer. There are incrassate epithelial cells of middle vas deferens,
which are fasciculate high cellula columnoepithelialis. In the middle of epithelial cells, some secretory
vacuoles were observed with acidophily vesicular secretion, which formed the inequable secondary layer.
Acidic muopolysaccharides and protein are the main components of the secondary layer. Spermatophores
structure are complete in posterior vas deferens which has a simpler structure than the former two but
incrassate muscular layer and larger tube. The posterior vas deferens links with ejaculatory duct. Between
the posterior vas deferens and the ejaculatory duct, there is a bottleneck with two valves inside. The
ejaculatory duct has an incrassate muscular layer and protuberant inner epithelial cells. No spermatophore in
the ejaculatory duct is visible.
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