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ABSTRACT

Histology and ultragtructure of the gill in the granular arle Tegillzrca gramosa are deacribed using light and
trangmisgion electron microgcopy, The gill of the elam have typical structure of the filibranch type. The gill
filarnent have zeveral band of lateral and apical cilia. The epithelial layer surrounding the hemolymph sims is
simple and consistz of epithelial cells, ciliated cells and secretory cells. The epithelial cells are ummally
gquamons and covered with microvilli, The ciliated cells are usually columnar and can be divided into two
types (A and B). Type A cells are more abundance and have lower electron density than B cells. Ultragtructure
of the cilia showed that *942" microtubular stmacture of the axial filament and “2x 9 proximal centriole
structure in the crozs section. Secretory cells are mainly observed in the apical region of the filament and can
be divided into three types of A, B and C with momphological featares of the secretory granules. Type A cells
of oval shaped are more abundance than other gecretory cells and containg numerois secretory granules of low
electron dense. Type B cells containg secretory gramles of membrane bounded and high electron dense.

Secretory granles of type C cellz are elliptical and fine granules surrounding the homogeneons core materials,
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BAAES P2 eF T4 ANAHE ol
o wheh GeptEe o|F ol A% 4FE F=
chpg adel WAEH D HoldHe Qe
ME A 2o} (Flala-Médioni et al., 1986; Axiak &
George, 1987, Beninger st al, 1988, 1993; Way et al,
1989, Gregory et al., 1999).

&, Tegillarca grancsa> BZ27) 3 (Arcidag)s]| &
oty HREA Feideedse FE2 FEdy 220
Rl FE A 10m Abe] o] B &4 A43n, 4B
A ERHEES F2 T 2% A A B
te]oF (Chos et al, 1999),
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2 A7 AbgE w7 35om W] A
Solh A% F A% 2w 23 9 AT A7 0.
mm, 0.1 g7 Sskach o F e 2 5l
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F3Hn| A 22 28 A ZF2 o] E Bouin’s fluid
o A AT mASS paraffin Bl 28] 4pume
FA= d<4 FAste] Mayer's hematoxylingk 0.5%
eosin®| ®| @G, Mallory 244, PAS thg, AB-
PAS(pH 2.5) Bhg-3} AF-AB W22 A A5l

=Hmee) 2948 $e £ L2 a3
#=% Pantone® Formula Guide {(Pantone Inc., USA)E
Neoz BRed () 22 A5

FHAFE A (TEM) 22 22 A2 2.5% glo-
taraldehyde (phosphate buffer, pH7.5) o2 A o
Asted o x, 1% osmium tetroxide (D:0,)2. & I35}
@4 0.1 M phosphate buffer=2. M|ASET ethanol® <A
H ®esle] Eofsted Fe]3 semithin section &
T 70 nm2] ultrathin section®te] uranylacetate 2}
lead citrate 428 ¢ 7 )& 9435l TEM (JEM-1200
EX I, JEOL). 2 Zaksleict
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1. etslo|gy 3=

23] el 377 (mantle cavihobA 43
“F(visceral mass) 7t ¥re] QB g oFF4a HT gl
8l Zofelflen, A (gl filament)e] & FEHE
A elzbel (filibranch gilhgieh 274 A 2
A A Gigont el o Aol glglen,
Ay Ads HA2 Sebd dHjiez Agd =
2ol A Fsh oF 23pum g ot g D
Ae A o 90pm WA FEHHE EEH 4l
Aot (Fig. 1, A

A A st 20 ofe] Rl HEE0
"= 4]l Ahd =2 (apical cilia band) (Fig. 1,
Al = e o] (lateral cilia band) (Fig. 1, B)7F 34
Hel sldeh & Ao A9 7hEd 9= % (hemo-
lymph sinus)2 FH oz 5] qyg A Ee] Ee
ks gled, 7 Al g =TS AW 2d] o
Free vreA g5t (Fig 1, C).

A A Ee A st dEAE W A9 =
Z FAE sldeh Ay AmAEEL rE Hy
% olg ot Fig 1, C) HEAEZEL SHEEAT o
HE FHAAE S =22 7l 2 dFgAEE
o5l o (Fig. 1, B), A-d 27l 4= FHelAe
SHAEY Axzg 2o 4 2 dFFAEE
Gct (Fig 1, A) A x5 g e F
ot gelge 7 g L] iR Ay Tay
g AYT ¥sjdae 72 dyez gyl Hd
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Wort(Fig. 1,D) 53] d¥exe F24(294c)2 ot
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Fg. 1. Histological structare of the gill of the gramalar arle, Tegillarca granosa. A Longiudinal section of the fllament showing
apical and lateral cilia band. B: Longitudinal section of the filament showing lateral cilia bands, C: Longitadinal zection of
the filament showing squamons epithelial cellz, hemolymph sinus and septam of hemolymph siniz. Dn Section with AB -
PAS (pH 2.5) reaction showing mamerous mucous cells of PAS positive, E: Section with AF-AB reaction showing mimerous
mucons cells of AB positive. Ac: apical cilia band, Ec: epithelial cell, Gf: gill filament, He: hemocyte, Ha: hemolymph simas,

Le: lateral cilia band, Me: Mucous cell, 3t sephun .
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2jot: JAH, TR AdwH Axges) F2
glycocalyxi "404 /A?\iﬂr( .2,B).

HEAzEe Ags FUAnde Ay gy
ABATAdA 2 B T 4+ e, o8 Az
¥ol 13pm h9l2] 459 o)k YA LEL A44

o gy HEEe FAn, AY BT SRR 72
= sladeth

AT ARMEE2 B M Ee ¥ 2% v)&
o] o, A AsHA AAd e @, A2
w2 o], ke sighet HlxAe e g i 2
A s AR =t ¥ A Ee] YN EA N, 7
EZme|ote] Alxd A« AbAstD ¢l4o (Fig

2,0,
BY A3 AF HEAEE 29 23d|E
o] ®AF| debedh Az AdHq AL FT,
A2 #2 gy Arzpg o A Ee J|HE Ex)
3, & 2gE vEEoelolEe] AEA FAY I
A= 3l (Fig 2, D).
Addede by mRes 2

il

=) i
B2EL wi& A



226 Korean 1. Electron Microscopy Vol 33, No. 3, 2003

Fig, 2. Epithelial ultrastructure of the gill filament of the granular arle, Tegillarca grancsa, A Squamons epithelial cells are covered
with microvilli on the free swface. B: Section of epithelial cell showing well developed mitochondria in the cytoplasm.
Section of type A ciliated cells showing elliptical nucleus and low electron density, Dt Type B ciliated cells showing well
developed mitochondria and high electron density. Mt: mitochondria, Mw: microvill, N: nueleus.
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Fg. 3. Cilia ultrastructure of the gill filament of the granualar arle, Tegillavoa granosa, A Crogs section of free surface of the ciliated
cells, B Longitndinal section of cilia, C: Cross section of figure B—(D. Notice the *9 42" microtubular structars, Dn Cross
section of fimwe B—3. E: Section of fimwe BE-&). Notice the basal plate. F: Section of fimuwre B-{d. Notice the “2x 5"
proximal centriole structure. a: primary microtubile, b: secondary microtubile, G Section of fimre B—&. H: Section of
figure E—{&. Bb: bazal body, Bp: basal plate, Mt mitochondria, My, microvilli, Pm: plasgma membrane of ciliated cell, Rt

rootlet,
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Fig, 4. Secretory cells of the gill filament of the granular arls, Tegillwrca granosa, A and B: Type A sacretory cell. Notice the
aecretory granules with fibrous materials, developed Golgi complex and glycogen particles. 0 Type B secretory cell. Motice
the sacretory gramiles of membrane bounded and high electron density. D Type C secretory cell, Secretory granules are
divided inte core layer of elsctron dense and gramular peripheral layer. Cl core layer, Ge: Golzi complex, Gp: glycogen
particles, Mwv: microwilll, M: muclens, PL: peripheral layer, 3o secretory gramales.
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Heol wjdite iepdet (Fig 3, A) AEA 2 F2
W B2dlA AR F9PER 9E F2E ERi S
o, d2e 71A 2 (root)e HEM E2] Mxd AF
A HAHe sleEmeehs 9A% Ut (Fig 3,
B) dEM=xEs 42 ATz shEE SA4F(axial
filament)2] FAdtelejxe Bebe o2 F25 &}

ol (Figs. 3, C-H), 2 7|A 55 A4 452
#9397 20umA=ols, 74 o2t 34
ol &t Ay o428 mA4d FTE2E UE
Wt (Fig 3, C). 28]y B 71558 ey &
25 7)A 249 (proximal centriole)®] FF3& oZ&E
o) oheE SaTe T AN FE oE o
F 4 miAaRe® FHE 2xeY F2E By
<l (Fig. 3, F).

PAA L A2 oot 2ase] v F2H
=74 vt A,B,C A TF2 FEE + A

AT BNl Ee A 52 BHMEE Y 22
A=t 7 w3 A=y e d9d AR 29
A9s) BAH AALer woen, fus oAG
e BAE AHAH gled T A E=A4 e polysome
ez A7 dEH 14 (Figs. 4, A & B),

By E¥|HEE AY B¥HELE B 22X A=
A gtet O BNASE uche 2Er= ¥3
o o]lF M= e BEFefow, HlxAd e
A7 s glde Bag L Ao o=
e HA R gldden, ¥ AAE=st sy w2
AT BAE AYH sl (Fig 4. C).

CH BHHEEL2 o Bl & vws & o
Bl A% dsten, A2 W SR
o} o] & M= BaagL AxE=S) of g 2 A
wae 34T B2 e 4408 oE 23
4o BAE] AT sl ot (Fig 4, D).

2 &

¥-57 (Pelecypoda) 27474 Pl Heist 7=
o) wiel =ZA ™A (protobranch), AFA] (filibranch), 4
A (lamellibranch)Z. Vo] z|w, o] 7180 «j@ e
o ehrpule ARl We xEge 24 e

7} (Protobranchia), ApA oF7F (Filibranchia), Z1gka] «F7}F
(Eulamellibranchia) & 2. v} e} (Yoo, 1988).

e T2, Poldia limatulast A F7, Sae-
celle confuse 54 ZAFAM & 5 sl ophrl o
HzA o] & ofFez e wael FhHA &
AL, F 715E ZE AT FHELE JlRe 7
= It 4408 2949 2 (lateral cilia)e A g4 A
ole] AT, Be] opiulE B E2E 5 ==
g Fof (Morse & Zardus, 1997).

A= Argopecten frradians, Plecopecten magell-
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H ob7bvlE A el ciliary discsel] <f#f <etAl 23
Hol 5x A& AHTE A9 el A9 9o
(Morse & Zardus, 1997).
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T2HA @$3L A7t AE o8 Y] A= A2
o] 81] Frbe) gre WAY 1 alek (Bble, 2001)

2 93 A% wo hiole) 7 A9 FEAEY
o sel A AR dlebd 99 Hve
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A YL ree dw oo 4RAEES
7= dEde T 47 A2ad ¥
¥4t vl z2=elchg A

2] 3 Acila castrensis (Morse & Zardus, 1997)4]
AFde A oplmlE AFAR olE o
Mge] FHL Placopecten magellanicus (Beninger et
al, 1988)F ¥R %2 oG8 AF4 fAbste, o
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= we o] A9 FHS AW GEE
A2 Ayge] G 2ATE A B2

AT e 2 F5 $ del A
el 228 A5E s, ol Yol A
S Y TR TCTEEV FEREER
F2Z o] Foizlct

W g2 Y g AR AduE
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