$43% s Wl B % U R Vol.43, No.5
2022 4 10 H PROGRESS IN FISHERY SCIENCES Oct., 2022
DOI: 10.19663/.1ssn2095-9869.20210418001 http://www.yykxjz.cn/

g, GREEA, XRHE, AW, MEA, BRIUWS, IVILIH, B, 100, SR IRl AT 6 WA H . il B ot

2022, 43(5): 197-204

WANG Z, ZHANG SN, LIUC L, ZHAIJ M, LIN L S, CHEN S Q, SUN L J, GE J L, BIAN L. Microstructure and ultrastructure of the
seminal receptacle of Sepioteuthis lessoniana. Progress in Fishery Sciences, 2022, 43(5): 197-204

KRB LW ERBRMEN

F oY ORERY
g Al

(1. P EUKPREAE B s A AT S BT A AA SREf al R et R R R s IR 75
2. W B MEAER S SEORE E R R L B S R I R R IR

3. LR S b i

5. A RAKTPHARAR

KA O BAR B LS
T A
266071
HE 266071
2013065 4. SIMNPABAGHIRAF IR M 261418;

I 363402)

BmE AHE 5T R AL R S e BB R, R 3E K 3L I (Sepioteuthis lessoniana) 24 A% 3 ¥ AT A2
EHEMAN, AR AFEERE R EEEANENEE IR TFORANE, FRET, FEN
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I3 A 2 1% Sepi oteuthi s | essoni ana) 2 4 4 i 57 .
i FCAUL 5 O TR ) AR | A S VR VIR S ) Y LA
K, HAREMESR . BHMAFNEEEZ
85, 2001) 0 A SCALGE 1 X 31 [CA0L % I 900G 98 0047 3 f
AU WAAESE, T A SRR, BT R
YEH, BFE i —20 3 5 3 G0 5 W B0 AR W2 N 4
LR N TS H SR80 5%,
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1.1 ##

A= 35 FC AL 5 IOBE PR A A T 2020 4F 8 H R H AR
AWFI(117°73'~118°02'E . 23°26'~23°48'N), KT
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LR, P R (17.546.4) cm, FHIRE
$1(392+76) g
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w3, i KD-2508 RlAeHeXU i WS R, Yl
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RS B S, BT Nikon 80i 1F & i iMEE(H 4%)
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fE 37°C. 45°C. 65°CilafaEfk, WIEE N 24 h,
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e, TE30%. 50%. 70%. 80%. 100%HE A 7
MK, Hodr, 100%3P545 H 7K 2 Yk, &K 10 min,
LRSI B, 50% 1R, 100% 2 ¥, ffi H XD-1
A CO, I ST Ias T, 1B-3 M T &4
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The seminal receptacle of S. lessoniana

a: éﬁ*%fé’; b: 2%]*%5@%%“

a: Seminal receptacle;
b: Schematic diagram of seminal receptacle

B: fA%; BM: JEME; SR: HK5%E; ST: T4,
I E{W% I Hﬁﬁ.; Il: E{WU%H%,
. ZEfussmpgs; V. M55V b
B: Beak; BM: Buccal membrane; SR: Seminal receptacle;
ST: Spermatangial; I : Left first wrist; II : Left second wrist:

I: Left third wrist; IV: Left fourth wrist

Fig.1
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PALE L LSRR A, Hodr, 1 B 40 %) e m UL I8 IR 4
A% s BRSO b RS R AN G AL R oy L
RN G 4R YR 25 80~200 pm, HA4:HE s LA
WA GLEAEH LA RAH R, FELOFEILN E,
JEFEZ 140~240 pm (/8] 2b), A#AE/INBESE ARG B2 11
Ty, BERE, REIBRARN, DR RIE
BWEEDE , EARTE 180~300 pum Z[H] (& 2a. [l 2¢ il
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Fig.2 Microstructure of seminal receptacle of S. lessoniana

a: WURSBEREVIIN ; b: WREAISUREUI, /RIRREAIZ | ShERA BRI o fORE/NEERE DT
ANGEAG/NEE . AP BAIRS T d: RS/ DNERTUIIN, RSN SRR HAVMLAH LY e PO R DI,
/N ECAMERRS 15 SRS /NEERR VDT, /REAS/NEERIRS T CI: 2785 CL. "PREE; CT. Z54F4H4L;

EC: F&40; ML: JJLINJZ; OL: MiHE; SP: #5F; SSB: fitiH/

a: Transverse section of seminal receptacle; b: Transverse section of cyst wall tissue, showing outer layer, connective
tissue and muscle layer; c: Transverse section of sperm storage bulb, showing sperm storage bulb, cilium and sperm;
d: Transverse section of sperm storage bulb, showing sperm storage bulb, connective tissue and muscle layer;

e: Transverse section of center lumen, showing epithelial cell and sperm; f: Transverse section of sperm storage bulb,

showing sperm storage bulb and sperm; CI: Cilium; CL: Center lumen; CT: Connective tissue;
EC: Epithelial cell; ML: Muscle layer; OL: Outer layer; SP: Sperm; SSB: Sperm storage bulb
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Wi, 5 R A AL (8 3a). b 4 G 40 A
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FKE 3e),
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) i S . SR LCHL S RS LB 400 13 pm,
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R, biAfiEE L, Eh o TR R
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Fig.3 Ultrastructure of the seminal receptacle of S. |essoniana

a: ffRE/NVREREVI; b: AR, AN o MR YIE, AR MENR; d:. EEEYImH,
IRERAA s e AEBTREVIIG, 7R AR E RIS G £ AT AYII, 0 T IR . 40
LRLRIEFIHEE; g K THUIM, 2R TR AIMEEE; h: HTIES; i: BTLAHES

A: TUE; CI: £FE; F: HEE; EM: fRSMERT; GC: mi/REEGH; MI: Zokilk;
MS: ZRifARE; N: J0MiF%; RER: HIEINBIM; SER: Wi ABIM; SP: T VE: #if
a: Transverse section of sperm storage bulb; b: Transverse section of nucleus, showing nucleus; c: Transverse section of
nucleus, showing nucleus and vesicle; d: Transverse section of cytoplasm, showing mitochondria; e: Transverse section of
cytoplasm, showing endoplasmic reticulum and golgi complex; f: Longitudinal section of sperm, showing acrosome,
nucleus, mitochondria spur and flagellum; g: Longitudinal section of sperm, showing mitochondria of sperm, nucleus
and flagellum; h: Morphology of sperm; i: Morphology of sperm head
A: Acrosome; CI: Cilium; F: Flagellum; EM: Extracellular matrix; GC: Golgi complex; MI: Mitochondria; MS: Mitochondria
spur; N: Nucleus; RER: Rough endoplasmic reticulum; SER: Smooth endoplasmic reticulum; SP: Sperm; VE: Vesicle

T UNAE b, 5 e S BRI i LU R A O G

3 it Xt FRHES (Olivares et al, 2017). /\J5i B 94045 3% A
21 BB FARAPRG T AT RE , 2R 2E b HE RS 7 5 O A R

BT a5 A e sz R . /Nl B 5 B I (Octopus
ARIFER L R, PR RN E . B H M4 2 tankahkeel YA 3 — A 241 26 45 (FEEIE, 2005);
RERFIEAFAE R 225 o /\IBE H 9 AR B AURLAR (Octopus mimus) I L (Octopus vulgaris) EA 2040
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é(Froesch et al, 1975; Olivares et al, 2017), £ FAR 208,
EA VMR 9k 2, (T O L, SCBCHT4 RG22
5 OB ORI, A I AR AT FL A (4 (Lum-kong,
1992), A F 2 Naud et al, 2005), 2 KIS
I Sepiella maindroni)(MFEEEAE, 2011), 4 (T AT,
2020) 1K P 1 5 12 8 (Sepia officinalis) (75 4% 45|
201K BA 2 gNERE, Hrp, 2 [RTCH SIS
PO TR COEE M, PO T OB, ZRERE T
PR T MR ZE SR T . 55 T 25 350 Fn 11 RS Ak (5K Al
H,1965); 4 LIRS BN T MR BRI, 3T (U
AR, RS T FE OB A A R 4 A (Naud et al,
2005); WRAH G L I 200005 4 o7 1 e 44 #5501 1)
T R A B M P, T fRl— H3 454 (Naud et al, 2005).
ZEF ARG LA O IHERIRZSE , R K826043 1
(FBAREE, 2013), AL I -5 46 [C A 2 W42
QORE BN T O B HACE 14 BR/\JE B B9 9K 247
TR RRAN , LRI 533 IS 00 ARG 8 457 F 171 s
b, B DA ERRR IS L, Hoving%#(2007
2008)WF 7T W, 15 (Lycoteuthis lorigera) fils# i 2
I, (Heteroteuthis dispar) 20 2 73 517 T R AR 35 355 F
A R Ui o Sk RS GNRE BERIE | 0 B R 245 4 S5
TEEA S, SRR ERRIE ISR . 7
B SR s A 7= B B S A K

W Rk BT R Y, Bk e 2 a4
— R BN TE R (5K 5 M54, 2019). 3 FC UL I 1)
5 8 0 B M A B v, Sk 2 SIS 3 T R
Sk — W2 I, ST A A A AR TR Ak
K, H S R 2 AR AR S IS RO R T, DIR
1 H BB SCA DTk R o o Sk fE S TR A
AN AL A %) S R PN 8 B 4 D B 45 (i 5 A
%, 2019) K TREMAE AT 5 3% 2 2809 A2 1% 7K 38
iz gl 7 SOV B > P55 2 Fh A K.

32 MBEEHEREN

TSk RIS . AT PEANTE, 90KS 2R 25y
FIEAFAE 22 5 o SR IRl S WA RS /N Hh £F B 51 b
R, KRN R AL RO, WfEfE D
B Z A /NI B3 R B v A o SRR
1 WA 4 i P2 FOIR R AR A AR, A s ST 1
WUZ A2 (Naud et al, 2005); 2232 90K5 % th LA 40
YU L, BB L RE N, B ) B AR %
(VFEAREEE, 2013), JULIA 4L 207E 400k 2 ot 21) 3 B
Ve . BT, XK T A9 2 =0 25
RS (DIREERE RN . #6 % (Loligo vulgaris)
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X 2 L DA Wi 4i 10 45 B T A EE A (Ferndndez-Alvarez
etal, 2018); ()MKEE DAY 5K, Z Wbl & e 28
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i FR S5 A T4 (Sato et al, 2010); (3)IRTEGIKS %
WEFBIRD 4 WA TE A Hh Je 3 s o 247 B4R 3
W, HASFoAmaa, D nT g A it 4 B
HEAMERG /NI (R SE, 2020), AL, TERKPIRES D
WA A 200K 8 P A AE BRI AN, LA R A 0 2 D Atk
NSRRGSR, 2 R VA0 B AN o4 B L S DR
FHIYEH(Sato et al, 2010; Hanlon et al, 1999), 3k K4
B OKS F 3 SR R 40 A, T SRS Ry 7 B
T, YRS BE N BE LA KA B AR AN, 4
BrIAN , 3 ECABL L ARG 3 b ARS FAKSE LT B4R S AN
TR AN L PN 1) 2 D) T 5 RS - 10 AR /NEE DY

S R ZAE AR R RSN 2 B X, i H &
FARNZHR, ZHE0 BN TRIERN; SWH
(Sepiida) FIAETE H (Teuthida) MRS Z K, ZAE0E S
YRR BE VRS T RE0 B A O, Sl H LT R 7 B ARG B
BCANES B PN 1 i O A B ORS/NAR B, 2009) . Sk R 2B
FE7= O R RS 7 B — e w1, KR E 5
WAL 6 ) F 900K AL 19 G F(Sato et al, 2010), T4 5
AP S AR S R RS T 2 RS 1, L2008
W, STHCIE e 4 B A A, HORS T3 P RS 77
4~5 d Ja5E 42 (Sato et al, 2010), 3k &A=
SRR AR AR ST 1Y), B2 A B I % 2233 B (Rocha et al,
2001) 43k 2 S ME A PR SZ FE -5 7= B9 IR [R] i) B 45 0
B, S PRIEBR 15 R B2 R, MEIAR DL S R ARG T4
WK T = B I OF T 320 5 24 R B st ) i st
NIRRT e eh &3/ QiR iR ] e i R 1 N 1
1 3 PG AL 20 K5 % 1) g /N R b0 A I R
HEFPIRAS , M AT B2 ARG /NI RN i A A
X RGE F AT REAL Tz sl AR ehr, T oo B M R T
WA RG2S 18], RS TSk 032 20 W W 5 | 43R
A PERE  ARHIFSE R, 3R ECADL T A G A PN BE A
REFE L HA — W mThae, BA TSR 706t
FE TR T IIRE . X 58 R IO 2 ORI 2 Wb il i 12
W A —8, H, SRIEH SWAEE A6
Yy AT LA SRS T35 P (R4 AR, 2011), T X Wb i
L3 T 4 RGP 1) R 2 o AT LB 3R RS T (Sato
et al, 2010),

33 MIBEEMNBREN

TE A€ il 1 (Dosidicus gigas) 4k 2 A gE L 44
A HEPURS TS 3R E T i di it b, S P 3 ZE RS
T & 4 (Fernandez-Alvarez et al, 2018), 4K
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gk, FECK R IK TR S E R FR . SR
L TR A F i, 2RRETUE, 5 K5
WL BRI R B R HE SR AR S I (Alloteuthis
subulata)—#t (Maxwell et al, 1975), A, oK)
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etal, 2004), f TR LR EH N, EHT
T Rt AR e, AN )Rl 288 3k 2 2 b AV Ak FS 1 4544
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IiH.(Sepia lycidas)(% VT, 2014)%—%, Wada %£(2010)
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Abstract

The seminal receptacle of cephalopods plays a key role in its reproduction. The number and

location of seminal receptacles of different cephalopod species are different, so the seminal vesicles of

cephalopods are of interest to researchers, similar to the sperm that female cephalopods store. Sepioteuthis

lessoniana had an oval milky white seminal receptacle located on the buccal membrane. In this study,

histological and transmission electron microscopy techniques were used to analyze the ultrastructural

characteristics of the seminal receptacle of S. lessoniana for the first time. The results showed that the

seminal receptacle was composed of glandular parietal tissue, a sperm storage bulb, and a central lumen.

The cyst wall tissue was composed of epithelial cells, muscle tissue, and connective tissue. Epithelial cells
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could be identified by the visible round nucleus in the center of the cell. The demarcation between the
monolayer epithelial cells and the connective tissue was obvious but the boundary between the muscle
tissue and the connective tissue was not obvious. The muscle tissue was mainly smooth muscle, with a
thickness of approximately 140 um to 240 pm. There were many sperm storage bulbs, most of which were
irregular in shape and a few are round or oval with diameters, ranging from 180 um to 300 pm, which was
the main part of the seminal receptacle. Two or more sperm storage bulbs joined to form a central lumen,
and connective tissue and muscle tissue were scattered around the sperm storage bulb and the central
lumen. A large number of sperm were present in the sperm storage bulb and central lumen, and the
acrosome and flagella of the sperm were stained dark blue and red, respectively. The sperm storage bulb
and central lumen were composed of monolayer epithelial cells with round or elliptical nuclei. The
cytoplasm contained a variety of organelles, including endoplasmic reticulum, mitochondria, and Golgi
complexes. The endoplasmic reticulum could be divided into rough endoplasmic reticulum and smooth
endoplasmic reticulum. The number of mitochondria was also higher. The elliptical Golgi complex was
composed of multilayered, arched flat sacs and secretory vesicles, which release a large number of
secretory granules after rupture. In addition, a large number of vesicles were found, which were filled
with secretory granules. There were cilia outside the epithelial cells, and many sperms could be seen in
the sperm storage bulb and central lumen. The sperm were closely arranged and orderly, and the head of
the sperm is directed toward the cilia. The sperm of S. lessoniana had a slender head, which was
composed of a dome—shaped acrosome and a slender cylindrical sperm nucleus. The mitochondrial spur
was located at the posterior end of the sperm nucleus, and the tail was a slender flagellum. The results
showed that the seminal receptacle can store sperm, the epithelial cells of the sperm storage bulb can
secrete sperm, and the secreted substances can attract sperm, which plays a role in the process of directing
sperm into the seminal receptacle.
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