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E b T #E3E KDL R(Sepioteuthis lessoniana) i I 4 ff By 45 A Fn o db , Tt AR L H BT K
S A A REAATHEHNF R B R HMENNE, BHERE T, FRUNEBEHF 1 Maire
B, B GHRw s 0 R A E AR T T R, BRE G, FHATMNEAREECN G
FE, BVMECTRER . EMERET, MWEREREALCE, wibE N2 A EIE
BRI S AR, SRR EAR R R, EHAL T M D ENAA LT mE; BRIKNINEE
FFH MBS R EFT D EMR AN, BEEEENALALM K. RENBE 20T, R
e B ERA, PRI TIREAS, WEEREFR, 2RARMERA, AEZEALSMHE
W, BaKERNRN., AR fig REREDRE, WA, BN EREFH BTN, Al ESE
AFE, ARMEEEEMabn, TRENATNLURKENRE S %, FREA,
WEREE W, HoWBRZENGNENE, £XHIBENTIEFTEREZER, A9
TEE RN B TR iy OF A IR IEAT M B A A LR, R T O R S D A A R B 45 A
FAE, AT RET ZRENENFi, VP EREXEFRENEXATRRE-—ESE,

KA ERME W WMNER; DMEN; EMEN

FESES S965 XHEFRIREE A XEHRS  2095-9869(2024)01-0202-09

3 [C AL 12 I (Sepioteuthis |essoniana) 2 12 I Rl
(Loliginidae) H 75 B BE — PG K P-4 v 43 A Je ) 19 i b
Z—o RN WA b Y T AR R ) R 30 A A
B, ) 200 t, BARBIREERIAETL 5.6kg).
RS . AT R . R A et 5 | e Ak
A AERERL, BAWEER . BREMAFMEGEEIEZ,
2001; FIFEE 2020),

Sk R S AR 5 R G0 BN S | i DI R B T iR 4
B, Fer, B BRSSO AR L 2 B RN A B A A

(MRARBASE, 2013), AS[RIFR2E Sk 2 2 46 B0 A iR B AT
BMOKRZESR, W H (Sepiida) FAETE H (Teuthoidea)%
SR S O IR AN LA TR AA T RE , ARAAR S e
oy, 1AM WOIR , RN s 5 2 3
A3 5 BAAR G AK 4, 2010), /\JBi H (Octopoda) %
B R DX At Sk R S, IR AR T R4S TR, R
BRRCERTE , IR A A S AR S R DDA e, L
T, YOS EASAEAER T IOThRE. BT, YT
i B 5 32 24 v E FLl (Octopus vul garis)¥i B9 45 i

* [ K R ST B 8 T K P R T AR 4% 2% (2060302202001 8) 1 I B 38 A4 b A AT 3 . IRAR ARl 2k e A
KRR (CARS-4NIL[F WY, £ 16, E-mail: 1214864423@qq.com
@ WBEEE . XKBE, RIS, E-mail: liuchl@ysfri.ac.cn

WA B #: 2022-10-10, Wi edis H #1: 2022-11-16



£ AR 3R AL I O A R T 203
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Fh o 22 JIK Y 23 W 45 76 ] (Cristo et al, 2002)%% , {H K I
i TG AP 22 T e B0 757 R 1 R S o 45 A N ) 8 R BF 5
ARBEFEFR LYy FE S GO , 75 13 Rl
3 T iy O 4 IR O L SRR R A M A 3, 83 T AR AE
KRERAFATE S ER, LA E Sk R R BT A Y
M2

1 #wREFE
1.1 ##

5 1 3 PR DL 2 IOHE P AE & T 2020 4F 8 H SR AAR
IR (117°73'~118°02'E . 23°26'~23°48'N), R&E T
HRIRZHM . AW AER A S HACIaMEAR, FEA RS
AR ICH R, SEYIMK M (17.5£6.4) cm, FH{REH
(392.0£76.0) g,

1.2 FHik

1.2.1 R3] 4 H R 1 31 EC A8 12 I 19 2 T ) 1
JEHCE TR AT, ST I BINERE, A
Sy T1K SR L P U T BT, a0 S O A B AL
BOBE . K/NHEESFRHE
122 & AHFRGRE fEERUE ., TR
P T K o O R R SR DRI BN, KL BE L m il
0.5 cm 224, BT Bouin’s [# & &K P IR-FEE E 24 h,
SRIG TR T0%MTAS S IR AT o TR IRAA 212 58 0y
W, XPRESHEATRR R SRR WONOK . HIREW . A
[ERaRLIN

AEEALIERE S S, T KD-2508 Akl A
LS R, VIR RELN S um. A MY R i+
J . HE Je0 . PR E A S, & T Nikon 80i( H 7A%)
WA T AR,
123  E 4w B A e & IR S|
0.5~1 mm” i B A5 AR SE B0 RE 5 L SR 2.5% 5 — 18 [
FE 4h, PBS ZuPinpyk 3k, BRRMPE 10 min, 1%
HRIR 4 CREIE 2 he FfifS, 28 HiPO, B 0MBGETE, #
¥ BRI K . Epon812 MRAE IR R, 37 °C L 45 C
F1 65 CHAA[E 1L, BRI 5 4L 24 ho
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Fig. 1 The oviducal gland (OG) of S. lessoniana

a: RIVILS N ERIE s b TR IV oo RYESGAREONAE IR d: O NRF e 1
e: KON MRAEIIRAG; ANG: RIZEUINR; DOG: Lunfibnis i, E. B9, IS: 24, NG: ZE0Pf,
OG: OENE; POG: ¥l it; TV ZEUIMRERE.
a: The internal structure of S. lessoniana; b: A sexually mature oviducal gland; c: A sexually immature oviducal gland;
d: An egg in the oviducal gland; e: The transparent valve of the oviducal gland; ANG: Accessory nidamental gland,
DOG: Distal oviducal gland; E: egg; IS: Ink sac; NG: Nidamental gland; OG: Oviducal gland;
POG: Proximal oviducal gland; TV: Transparent value.
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Fig. 2 Microstructure of the oviducal gland (OG) of S. lessoniana

a: WORAEIRRIDIE, RIREEALL SR RIS AR ZY; by SRR DI, RAEARA1IZY; o MREEAIZURUIE, R
WAL ; d: EWIIRBERUTHE, AR LR A AR e. BREEHZIUBTUIE, RILNHLMAE; £ EVIR
R DI, 7RPORANM; g AWM RRE DI, /RZSERAIZ; he SRR DI, 7R IR AN R A B i T
LTI N I L G e R P V) 2 %) T 1 A N A ERA 1B R Qe ST S eV ) L TR i
ZRAGURIEE IORL; 12 )M RRE DI, IR Sh 4R IR FUWORL; BV: I CL: 276, CT. Z54k414Y;
EC: BFR4IM: GC: MR GP: HEPPKL; ILS: MREIET; LA: J-Wrt; ML: JLAZE; OL: JREEZZL,

a: Transverse of the oviducal gland, showing the outer layer, lamellar and connective tissue; b: Transverse of the lamellar, showing
connective tissue; c: Transverse of the outer layer, show muscular layer and blood vessel; d: Transverse of the transparent value,
showing epithelial cell and goblet cell; e: Transverse of the outer layer, show muscular layer and cilia; f: Transverse of the transparent
valve, showing goblet cell; g: Transverse of the lamellar, showing connective tissue; h: Transverse of the lamellar, showing lamellar and
lamellar space; i: Transverse of the lamellar, showing lamellar space and epithelial cell; j: Transverse of the lamellar, showing lamellar,
connective tissue and glycoprotein particle; k: Transverse of the lamellar, showing connective tissue and glycoprotein particle; 1:
Transverse of the lamellar, showing connective tissue and glycoprotein particle; BV: Blood vessel; CL: Cilia; CT: Connective tissue; EC:
Epithelial cell; GC: Goblet cell; GP: Glycoprotein particle; ILS: Lamellar space; LA: Lamella; ML: Muscular layer; OL: Outer layer.
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Fig. 3 Ultrastructure of the oviducal gland (OG) of S. lessoniana

d: Shillk; e 4N

f: % g EWIREERIE, RPN ; h. EVIREMNDI, 2w EMBEL4E; i AR DI ;

BV: I%; CF: WKIFE44E; CL: £%; GC:

EUREE A, MF: WLA4E; MG: B5E0R:

MI: ZERifk; N. 400f%; RER: Ml HFM,

a: Transverse of the mucous granule; b: The cytoplasm of epithelial cell, showing rough endoplasmic reticulum and golgi
complex; c: Rough endoplasmic reticulum; d: Mitochondria; e: Nucleus; f: Cilia; g: Transverse of the transparent valve, showing
muscle fiber and blood vessel; i: Transverse of the blood vessel; BV: Blood vessel; CF: Collage fiber; CL: Cilia; GC: Goligo
complex; MF: Muscle fiber; MG: Mucous granule; MI: Mitochondria; N: Nucleus; RER: Rough endoplasmic reticulum.
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F¢ [ AR 15 1 (Loligo peale) Fll K - 7 #¥ 22 4 (Adachi
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Microstructure and Ultrastructure of the Oviducal
Gland of Sepioteuthislessoniana

WANG Zheng'”, LIU Changlin'?", JIN Guanghai®, ZHAI Jieming®, LIN Lingsheng’, CHEN Siqing'*

(1. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Key Laboratory of Marine Fisheries
and Sustainable Development, Ministry of Agriculture and Rural Affairs, Qingdao 266071, China; 2. Laboratory for Marine
Fisheries Science and Food Production Processes, Qingdao 266071, China; 3. Freshwater Fisheries Science Academy of
Liaoyang 111000, China; 4. Laizhou Mingbo Aquatic Products Co., Ltd, Laizhou 261418, China;

5. Fujian Yiyou Aquatic Science and Technology Co. Ltd, Zhangzhou 363402, China)

Abstract Cephalopods, which have a rapid growth rate and short life cycle, are regarded as an
important marine fishing resource. Sepioteuthis lessoniana is among the most widely distributed species
in the Loliginidae family in the Indo-Western Pacific Ocean. Its meat is delicious and nutritious. It is
widespread in the East China Sea, South China Sea, and other marine areas in China, and it is considered
an important local marine resource. In this study, the ultrastructure of the oviducal gland of S. lessoniana
was investigated for the first time via anatomical dissection, tissue sectioning, and electron microscope
projection. The external morphology and internal structure of the gland were clearly described, as well as
the role of the oviduct gland in the reproductive activities of cephalopods. In this experiment, all the
samples were collected from the open ocean, with the samples of wild S. lessoniana coming from marine
areas in Fujian Province. The body surfaces of the samples were healthy and undamaged, with an average
mantle length of (17.5+£6.4) cm and an average body weight of (392.0+76.0) g. The samples were
dissected using standard anatomical methods, and the glandular characteristics were recorded. The
oviducal gland was dissected with a scalpel for tissue sectioning and preserved for electron microscope
projection and observation. The experimental results showed that S lessoniana had a single oviducal
gland, which was located on the right side of its abdominal cavity. The sexually mature gland was milky
white overall, with brownish-yellow pigmentation near the inner shell. The oviducal gland was enveloped
in a transparent membrane, and regular gaps were visible. The gland consisted of three parts: the proximal
oviducal gland, the distal oviducal gland, and the transparent valve. The proximal oviducal gland was
infundibular and connected with the hyaline oviduct. The distal oviducal gland was cylindrically tapering,
and a single mature egg was observed inside. The transparent valve was at the end of the gland, also
known as the valve. The microstructure of the oviducal gland was observed via a microscope. The gland
was composed of a glandular wall, lamellar, and muscle tissue. The glandular wall tissue was composed
of adventitia, loose connective tissue, and a small amount of muscle tissue, blood vessels, and ducts that
were scattered in the connective tissue. The transparent valve was composed of columnar epithelial cells
and muscle tissue. A small number of water-droplet goblet cells were dispersed between the epithelial
cells, while a large number of cilia were generated on the exterior. The lamellar was attached to the
glandular wall tissue and distributed in layers within the gland; it was mainly composed of ciliated
columnar epithelium and support cells. When the oviducal gland was at various development stages, the
cell types of the lamellar and the size of the intercellular space within the leaflet were different. When the
gland was immature, the lobe had a regular shape, with more connective tissue in the center and a single
layer of columnar epithelial cells on each side. When the gland was about to mature, the connective tissue
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increased, the number of columnar epithelial cells decreased, and a large number of mucous acinus were
simultaneously generated. After the glands matured and spawned, the amount of connective tissue
decreased, the columnar epithelial cells disappeared, the mucous acinus ruptured, and the secretory
leaflets were filled with secretory substances. The individual oviduct gland secretory cells of S. lessoniana
were large and contained many closely arranged mucus granules, which were round or oval in shape. The
cytoplasm contained many organelles, such as the endoplasmic reticulum, mitochondria, and Golgi
apparatus. In addition, secretory cells were continuously distributed outside the cell with cilia and
numerous secretory granules. The nucleus of the muscle cells in the hyaline valve was irregular, and a
substantial number of myofilaments, collagen fibers, and capillaries could be seen around it. The oviducal
gland is an important gland in the reproductive system of female cephalopods. The morphological
characteristics of oviducal glands, such as the number, shape, size, and presence or absence of
pigmentation, are some of the distinguishing characteristics between different cephalopod species. The
tissue structure and cell types of the cephalopod oviducal glands changed with the growth of individuals.
The changes in oviducal glands in S. lessoniana were similar to those in Loligo forbesi. The secretory
lobes successively generated an increasing number of mucous acini and secretory substances as cell types
shifted. These secreted substances had multiple functions, such as attracting sperm during the sperm-egg
hatching process, expanding the chorionic membrane, forming the vitelline space, and regulating the
osmotic pressure between the fertilized egg and the ambient seawater. However, the oviducal glands of
the orders Cuttlefish and Liliformes differ from those of the order Occarpus, whose oviducal glands had
the function of storing sperm. It is concluded that the oviducal gland primarily plays a secretory function
in the reproductive activities of cephalopods and that its secretory material forms the second layer of the
egg membrane of fertilized eggs, ensuring the normal hatching of fertilized eggs.
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