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Morphology and structure of olfactory organ in Bostrichthys sinensis

MA Xi-lan, HONG Wan-shu, ZHANG Qi-yong, CHAI Min-juan, CHEN Shi-x:
[ Diepartmment of Oeesnography, Nismen University, Xianen 361005, Crerm)

Abstract : Marphology and structure of olfactory organ were systematically investigaved by means af hisiolo-
gy and electron microscopy in Chinese black sleeper Bostrachihys sinensis Lacepede. The results were as fal-
lows: Chinese black sleeper has a pair of fusiform olisctory sacs in front of the eyes: each sac has an incur-

rent and an excurrent nostril. There are 10 - 16 primary olfactory lamellse radiating from the wall of olfac-
tory chamber in the fish, longitudinally arranging and paralleling 10 each other. The primary olfscory
lamellas are different in height , and the one situating at the central part of the olfactory chamber i the high-
est, reaching the other part of the chamber. The primary lamellae contain second lamellae in order w en-
large the olfactory epithelium ares. The lamellse are composed of two layers of olfactory epithelium and 2
central core. The central core is located at the central part of olfactory lemellse, composed of collagenos

fibeer , reticular fiber and blood capillary. The olfactory epithelium consists of many layers of cells, with a lay-
er of cilis in the free surface onenting in the same direction. Under scanming electron microsoopy . the offac-

tory epithelium consists of sensory and non-sensory areas. Non-sensory region at the margin of the limells s
thinner and smoother. Under high amplification, non-sensory area s composed of fingerprint-like-pattem
idges are observed. Sensory area is continuous n the center, composed of many kinds of cells, aliated reop-
tor cell, cilisted non-sensory cell, rod cell and supporting cell. Mo microvillous receptor cells are observed.
Ciliated non-sensory cells are widely distributed in non-sensory area and sensory area, each protruding § - 16

PDF L "pdfFactory Pro™ i FHf A www. fineprint.com.cn



http://www.fineprint.com.cn

LEE SEER PEQUENNENTRESAN 1]

thin and long cilia, which are 4.7 - 8.9 ym long and 0.9 - 0.27 pm wide. Cilisted recepror cells are dis-
tributed in sensory area, cach having an olfactory knob., from which | = 11 clia protrude, and the clia are
0.2 4.6 pm long and its diameter is 0.25 - 0.31 pm, which are shorter and wider than the cilia of dliated
non-sensory oell. Mature Bosrrichsh s simenuis Lacepede has two types of olfactory knob: full amd flet, while
immature one just has the full type olfactory knob, It suggested that the ciliated recepror cells with flat knob
be sex pheromones’ receptors while those with full knob are amine acids' receptors. Hod cells are distribut-
el in sersory area and are often mixed with other types of cells. It has o rod-shaped protrusion, which s 3.5
= 7.2 pm long and 0.8~ 1.7 pm wide. Supporting cells are generally distributed in the sensory ares with
micro-protrusions. Under transmission electron microscopy . the ol [actory epithelium is mainly composed of
ahated receptor eells, alisted non-sensory cells, supporting cells, rod cells and basal cells. According 1o the
location of cell nuclews. dlisted non-sensory cells are on free surface. and dliated receptor cells and rod el
are next o ciliated non-sensory cells, followsed by supporting cells and the basal cells a1 the bottom. The cilis
of ciliasved recepior cell and cilisted non-sensory cell both have 9 + 2 mucrotubule structure, The olfactory e
ceptor cell s a bipolar neuron, protruding a single dendrite to the surface and a thin axon to the opposite &-
rection. The axons pass through the basal lamina of epithelium. aggregating to form larger bundles, which
commect to the ollsctory lobe. The terminal of dendrite swells to form the olfactory knob, whach dightly
protrudes from the epithelial surface. There are bundles of microtubules in rod cell's protrusion and many
mitochondria in rod cell; the microtubules alss have 9+ 2 structure. The support cells lie tightly beside the
ciliated receptor cell . The support cell stretches a fittle foot from its bottom and the two adiscent Titre fee
woild form the interdigitation. The basal cell” s nucleus is large and occupies the most of the whole cell and
some of the basal cells have sub-cells.

Key words: Bostrichthys simenss Lacepede: ollactory organ; morphology and structure
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Explanation of Plate |

1 The locstion snd shape of incurrent nostrl (IN), excurent aosts] (EN) and olfactory sac (08) of Bostrickths samsis.
Diovwm befr: the shape of ollaciory se (chose). Diown right: the shape of diisciory me (open). =10,

2: Trmrmwerse sectuon through the dlfaciory sec of Bwerichthys sinemais . indicating primary dlfsctory lemella { POL), soondary
olfartory lemelis (SOL) . olfscrory epitheliom (OE) and central aoee ((7). % 40

JuTm-dnn through the clfsctory lamells of Bostrachthys cmemss, mchosting olfsciory epathelion (OF) ind cnend
- -3 . = 100,

4: The clfactory epithelim (OE) of Bstrachehyw smemsis, indicating the layers of cells: cilisted nos-sersory cell (), cliatnl
receptor oell (CR), supporting ool (SC) and basal cell (BC). # 1.000.

51 The shape of singie clfscrory lamells (OL) by SEM. %37,
ﬁaxmﬁ:}mm m rem ey ares of oilacrory epithelaen . eshbearing the poec] Po ) and vl s

71 The granube mucroridge( GM) in non-sensory sres of olfsctory epithebem. indicating vesscle seczetion{ VS). %750,
8 The ciliated non-sensory ares of olfsciory epathelom. = 3 000,

Explanation of Plate T

13 The ciliated non- sevsory cell (CN) in the sensory ares by SEM. % 3600,

2:The clhated non-sensory cdll (CN) in the sensory e by TEM. Left: clia (i), % 27000, Left up: 9+ 2, %40 000,
Right: mitochondria (M), = 10000,

3:The cilisted recepror cell (CR) (full type) and suppon ool (SC) in the semory ares by SEM. indicating dfaciory koo
(OK). 11 00D,

4: The cilinted rocspace eoll (CR) (Mae type) in the sersory aren by SEM. indicating ollsctory: koo (0K ) . the protnsions ()
e O and developing cilin (IC). =3 000,

!-:'lhﬁlh!lmwﬂ!{m]hhmnhmmluﬂllﬂl.m{m,mtm.nlﬂIHI
up the Transverse section of 0K, = 20000, Right down: the Transverse section of olfsctory nerve fiber (ONF), #8000,

6:The md cell (RC) in the sensory ares by SEM. = 3600,

7:The rod exll (RC) in the sensory aren by TEM, indicating microtubule { M1} snd mitochondria (Mi). % 27 D00,

By The support cell (SC) in the srsory ares by TEM. x 20 000,

91 The suppont oell (S0 in the sensory wres by TEM., indicating the interdigitation{ 1], = 20 000,

10: The busal cell (BC) in the sonsory sres by TEM. = 6 00,
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