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Anatomical structure of accessory nidamental gland of S. esculenta

A BLWNTIE; B, RIE ORI
OV: UPE; IS: &% NG: ZHUPAR; ANG: mIZEIAR; G: 8
A. The internal structure of S. esculenta; B. Enlarged accessory nidamental gland
OV: Ovary; IS:Ink sac; NG: Nidamental gland; ANG: Accessory nidamental gland; G: Gill
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Fig.2 Microstructure of accessory nidamental gland of S. esculenta

A: RSN RRRE DDA ; B: RIZEORIRAE DI ; C: RIZERNIRAE DI TE ; D MRARAT ERTYIH
E: BANMAABYIE; Fr MRACE E R D)
Mv: #%E; ML: JLAJZE; OL: SMEZE; Tu: BUAGIE; Lum: BHE; EC: LU BV: IM4; CT: 45444
A: Transverse section of the accessory nidamental gland; B: Transverse section of the accessory nidamental gland,
C: Transverse section of the accessory nidamental gland; D: Transverse section of the tubules;
E: Transverse section of the blood vessels; F: Transverse section of the tubules
Mv: Microvilli; ML: Musclar layer; OL: Outer layer; Tu: Tubules; Lum: Lumen; EC: Epithelial cells;
BV: Blood vessel; CT: Connective tissue
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TE 4 15 I ) 8 B R 0 BB A 4 b, BRAE s L IX
WAL, AL 12 B X D R AR )
217 DX A B RS e 5 22 AL T PN J5 D RN 3 (] 3A)
231 EEERmAE b B A M P 2R LA RN
R, REGR, A —m AR, M —

FEFR(E 3B B 3C), FEHMT A K LR
BERE SR KIE, HZR iR EEE 2 (E 3B,

K 3E. [& 3F), 7E4H M 5T N b A7 7R K 4R oA
TH P R (] 3C . & 3F) Al 8 3 1w P 5 (B 3H)

Y i A RGBT 08, A0 R A R T A 4 A UG
FEANIRL T R R E i L, BB e, &
SRR A I ERCIR AR, H A S I BR R AR R i
FWEAL ST, R RRAAR 20 e PN 2 A I e (8] 3F

K 3G, [ 3H. K 3K). 7F IRz 40 58 45 e e i m]
WA ATHAREL) | BAEHEI ST, KR 2~4 um,
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Fig.3 Ultrastructure of accessory nidamental gland of S. esculenta

A: BIZEOPIRAEERIUIE; B: /ME LA C RECAMIOR; D /ME BECAML; Er bR AR AR T
F: LR G: /NE LA R i He /ME BRI iR 1 2R BHOR;
I IRA/NVERE RS K B L SRR
Ve: #El; CI: £F%; RER: MEMNEN; Mv: ME; Lum: FWNIE; N: 40E8; EM: 400E5MET; MI: Zokifk;
SG: JFUERIRIA; Ba: ZH%; SER: MWIHAGIR; CM: PO ; DM: XSUBRMKRE
A: Transverse section of the accessory nidamental gland; B: Tubular epithelial cells; C: Amplification of the epithelial cells;
D: Tubular epithelial cells; E: The cytoplasm of epithelial cells; F: The cytoplasm of epithelial cells; G: Near-cavity-surface of
the tubular epithelial cells; H: Near-cavity-surface of the tubular epithelial cells; I: Amplification of the cilia;
J: Lumen of the tubules; K: Amplification of the lumen; L: Amplification of the bacteria
Ve: Vesicles; CI: Cilia; RER: Rough endoplasmic reticulum; Mv: Microvilli; Lum: Lumen; N: Nucleus;
EM: Extracellular matrix; MI: Mitochondria; SG: Secretion globule; Ba: Bacteria; SER: Smooth endoplasmic reticulum;
CM: Central microtubule; DM: Doublet microtubules

BRZ% 125 nm (K 3A. K 3D, & 3G. K 3H), it (F 3G) s AT HES I £F B (K 3H), SFE5WMPTE N
Ab, TEREE T X 3l S SN B X nT L A A A MR, FEHAY 250 nm, sz HAy
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232 NEEE I 28 O i 1) B AR /N A N B
ARENHME, JLT g EEE 31, K 3K),
ELZ0 B B Fh 2R AR B — | 26 KR 43 A AT SUZ R A ER
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TR/NERCEEIE 2, 0T A0 R R M o A 1 R 4 BT
NGB Z, HEREM, SNHRERER, AW
BONEUE, ARG, ARNEYRZ, A 0NE
I =Y e Sl 71D B S WS T R D 1 K
FEITEL, (0545 KA 2 W AR (Lum-Kong, 1992a), 4
9 ) 26 9 R ) A B N R TR B X s, IR, R
A3k 2P 2R A E— B 22 5

33 XTRIEINRBMEN

4 3 W 1) 2 ) R R A R A R 2R ), I 4 O
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Ultrastructure of the Accessory Nidamental Gland of Adult Sepia esculenta

LIU Changlin'?, ZHAO Fazhen'?, BIAN Li'? GE Jianlong'?, TAN Jie'?, CHEN Siqing'*"

(1. Key Laboratory of Sustainable Development of Marine Fisheries, Ministry of Agriculture, Yellow Sea Fisheries Research
Institute, Chinese Academy of Fishery Sciences, Qingdao 266071; 2. Laboratory for Marine Fisheries Science and Food
Production Processes, Qingdao National Laboratory for Marine Science and Technology, Qingdao  266071)

Abstract

The accessory nidamental gland (ANG) is a type of accessory gland found in Sepioidea

species. It is an important part of the female reproductive system and plays an important role in the
formation of the egg membrane, disease control, and buoyancy adjustment. Here, the ultrastructure of the
ANG from adult Sepia esculenta was studied using light and electron microscopy. The results showed that
the ANG forms an ear-like shape; its bottom forms an ‘M’ shape, which is closely attached to the
nidamental gland; and the color is white and orange. ANG is composed of a gland wall, tubules, and
connective tissue. The inside layer is muscular, whereas the outer layer is composed of simple columnar
epithelium cells. A number of tubules were observed with an average diameter of 70 pm; the lumen
surface has a microvilli layer, and a large number of substances are secreted inside the lumen. The
connective tissue contains concentrated distributions of blood vessels and muscle fibers. The cytoplasm of
the epithelial cells contains many concentrated distributed vesicles, and some contain secretion globules.
The microvilli are widely distributed; while the cilia are discontinuous, with some concentrated and others
arranged in a single line. The tubule lumens contained a large number of symbiotic bacteria, most of
which were coccoid-shaped bacteria, containing many secretion globules. Consequently, the ANG of
S esculenta possesses secretory function; the existence of symbiotic bacteria in the ANG might play an
important role in disease resistance during embryonic development. We show the ultrastructure of the
ANG in adult S. esculenta and discuss its function and role in reproduction. The aim is to reveal the
breeding strategies of S. esculenta and to enrich knowledge of the reproductive biology of cephalopods,
thus, providing a reference for optimization of S. esculenta breeding technology.
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Symbiotic bacteria

Golden cuttlefish (Sepia esculenta); Accessory nidamental gland; Ultrastructure;
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