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ABSTRACT

Integumentary structures of the rocldish, Sebastiscus tertiug were examined by means of the light and
transmission electron microzcopy. Stratified epidermal layer consists of mpporting cells, unicellular glands,
granular cells and mitochondria rich cells. The epidermal layer could be classified into superficial,
intermediate and basal layer by morphology and structure of the supporting cella, Mucous cells of unicellular
gland were observed in the superficial and intermediate layer of the epidermiz. The mucous materials were
identified az acidic and carboxylated mucosubstance by histochemical methods, Club cell has well developed
central vactole, rough endoplazmic reticula and Golgl complex in the cytoplasm. Gramalar cells were obzerved
in the superficial layer and contained mimerous gramiles of high electron density, Mitochondria rich cells are
characterized by well developed microfilaments in cortex and mumerous tubular mitochondria in meduallar
cytoplasm. Three types of pigment cells in the dermal layer could be distingunished with electron density of

cytoplasmic inclusions.
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517 =24l (Hawkes, 1974), o2 747 eje] Feol3
132 slee, 52 f4
#HA oz NF ZP Zﬁﬂfﬂ-“ A AHE A
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—3chiff’s solution (AB-PAS, pH 2.5) ¥F&-5 aldehyde
fuchsin—alcian blus (AF-AB) vF8-5 A A|5t4cf 2e
T 2HdE e T A9AEs SuuFEe
Pantone formula guide (Pantone Inc., USA)E 7|2 =
THE ()2l 2o,

TR A (TEM) 2428 AL 233 1
¥z 4 0.1 M phosphate buffer (pH 7.2)2 2h2]71
2.5% glutaraldehyde 48 7 A wASET 280
1% osmium tetrozide (040, )2 4°Cefl 4 24]2F Fotb &
wAstgeh 17 o] Bt 222 =DpFled Epon 8124
Fojslget =olx 222 T4 0.5pum2 semithin
T0nm#] ultrathin section-2 3P4 of Ultrathin
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AMzle] A Aan) 7 (JEM-1200EXII, JEOL) &
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e 322 i
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45 4t (Fig 14),

A 52 8- 10522 o|fodl HEF2E AR
= A E TR Y FERAEER o|FelAH et A
A EE 2rzxe o9l = (superficial cell), =3¢
M = (intermediate cell), 717 M = (bazal cell)7} F2-=
Gk AATE S F2 ANS 25F U5 A
AALE Apols] $758], BB £ (mucous cell)}
FEA Z (club cell) F FF7F FRFHAH(Fig 1A)
HAAze 48 o= =) FHPE 2o =gt
™, Maszon 4394 (Fig. 1A)7 H-E 94 (Fig. 1B)+]
A FEAew e R AB-PAS(pH 2.5)
Bh2ef| A2 alcian blued]] <FiH o= vhgste] A
(30050)2 viebylow (Fig, 1C), AF-AB #hae A=
alcian blued| ¥hE5te] A (2025¢)2 e (Fig,
D) FAAEE A5G w|FHGEE AAL Tt
= Ase gaHa
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TRl Es] A= H-E 94, Mazson 454
M AB-PAS (pH 2.5) P~g— AF-AB vhEe A 25 F
=y Alxd 2 FAstA et (Figs. 1A--D).
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%2 =4 o (zona occludens), 7 Ff| (zonula adherens)
Tl Fapuk(desmosome) T Ml EA A o] LEH
50t (Fig, 1F).
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it (Fig. 1G).
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digitation2+ A M x 7149 74=F 2k LEEe] gled
o (Fig. 1H).
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Fig. 1. Histochem istry and ultrastruchire on the infegumentary system of Sebastiscus tartitz. A Section of Masson's trichrome stain
showing the stratified epidermal layer (El) and dermal layer (D1 of cormective tisaue, B: Section of H-E stain showing the
vacuolar mucous cells (Me) and club cell (Ce) of the epidermal layer, C: Section of AB-PAS reaction showing the mucous
cellz of aleian blue positive. D Section of AF-AR reaction showing the mucons cells of alcian blue positive. E: Electron mi-
crograph of superficial cell showing the dewveloped microridges (Mr). F: Glycocalys (Ge) of microridges and intercellular
Jjunctions of superficial cells, G Intermeiate cell of epidermal layer. H: Basal cell on the basal membrane (Bm). Notice the
well-developed microfilaments (Mf), desmosome (I and membrane interdigitation (Mi). Cp: chromatophores, Mt:
mitochondria, M: maclens, 3 acale, Za:zomila adherens, Zo: Zzonula occladens.
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Fg. 2, Ultrastructure on the intemumentary system of Sedastiscus tertius, A Section of mucous cell showing the mun erous se cretory
oranules (3g) of high electron density in the cytoplasm. B: Section of club cell showing the central wacuole (C+) and mamer-
oug amall vasuoles, C Section of club cell eytoplasm showing the well-daveloped rough endoplasmic reticula (rEr) and
microfilaments (Mf). Ga: Golgi apparatus, M: nucleus.
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Fig. 3. Ultrastructire on the nteoumentary aystem of Sebastiscus tertins. A & B! Sections of granular cell showing the numer ous
membrane-boundad granules (&), developed rough endoplasmic reticila (TEr) and Golgi apparatas (Ga). © & D: Section of
mitochondria-rich cell showing the well-developed microfilaments (Mf) and mimerous tubular mitochodria (Mt), M:

maclens,
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Fig. 4. Ultrastruchare on the integum entary aystern of Sebastiscus tertive. A Section of the dermal layer showing the developed
collagen fibera {Cf) and fibrocyte. B: Section showing the melanocyte and nerve myelin (Nm) in the dermal layer. C: Section
showing the carotenoid granules (Cg) of low eleciron density, D Section of the dermal layer showing the reflecting platelsts
(Ep) of high electron transparency. Mo melanin granmles, Mt: mitochondria, N: mucleus, rEr: rough endoplasmic reticula
(TEr).
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g 2o Ages), ARz Asid FYel W) 2
2 Bolgeh (Fig 40) Biax s ARFHEI ¥
ade Az, o8 Hlade 43 == 54
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95 (Fig. 4D) 2ol A3 AaAE 2R
A7A% ol 2353 %0 (Fig. 4B).

] &

o AFRY Fyd Fae FHAT Gymod-
raco geutideps (Bastman & Hikida, 19917, palembang
puffer, Tetraodon steindachneri (Hertwig et al., 1992),
=), Lateolabrax japonicus (Lee & Kim, 1999), | =2}
2], Pholis netulosa (Lee et al, 2000a) 5 T2 o Fe
A RuEde |8 43S ByAT 3Edez 4
yol A3 B Aszez FAHR, ugd
AA A 22t AL T2 FEMEEe] SA 5
AwE2 ADEgEAS ez IR 44 vEF A
SN EEe] FHTe 2 A7 d F2Ee] Y

A QAU FEE oIF R4 FUL Ho= =z
AP et

B2 o] wRAY AuEe FAe AR
o 27 AxE 4 Wr Hefed vkt 71 ATe
ZHE 7|AAE, T2 £, el xe FEEE, o
T T2 cottid, Pseudoblennius cottoides (Sato,
1978), palembang puffer, Tetraodon steindachneri

rlr

{(Hertwig et al.,
(Moon, 1995), ¥ 2be], dnguille japorice [Park et al.,
1995a), W| =2+, Pholis nebulosa (Les et al,, 2000a)+]
A BUES glot AT HellA dAT o] F Fe

19923, guppy, Poecilia reticulatus

Yeie] AAA2E T2 A St Felg
W AL 2AALY AvAE AN TEE
£ 4 dlow, 4| 279 A xEs) #5740 57

£ membrane interdigitation= A =2 |z xe| w4
it & EEH e Aol olF PSR
AE FAAEES He FAe FH 27 W=z
9 AT TAA F4E FAHE AAxe B
{(Henrikson & Matoltsy, 1968; Merrilees, 1974; Parle et
al., 1995a).
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Boaeo]s] AL mRid A v]A 4714

P FAHE A FH 2B AR AN ole
% AR BB P GAT ol wES ¥B
4 & o Febien @ 4 4k oleE olg 44

AN ol A BAT AFES F AY
A we we e S0 93= U A5 B
Skt wat o RelAld Bl ol
vy BANIE e A2 296 A 0E
= *ﬂ-‘?—% WHal Ze] FL Aozt AdH 5
SEPIE TPy B

Bogiio] A A mwMdxds] HAH
v 2aNes Aol S BT G glycocalyx
= WA, dnguille japonica (Park et al., 1995a), guppy,
, 1998), <], Lateolabrax
Japonicus (Lee & Kim, 1999), ¥| =2}2], Pholis nebulosa
(Lee et al,, 2000a), -F2|7FA 0], Limanda vokohamae
{Lee et al., 2000b), J 3], Paralichthys olivaceus (Kim st
al, 2002) T4 Bud At AR FEE

T AEAE A EAA BeY AAEL
& AR AL $AA F olee e FE2
A A% AAEAE T A% A3 4T 4R
W el Tl e wols ched B e 3
2§98 $U 4+ Y= oE0 (Havkes,
1974; Mittal st al., 1980), Z&] T v §7)2] ZoA
HAEE AR A glycocalyzs A3t 714
F 52 H¥ JE3be 2919 A Az (Park
etal, 1993a).

B2 o] wyA S A Zee i zd He
2] A =7t FEE G, o1 F AAAZEY w4
FZ3 EA2 cothid, Preudoblennius cottoides (Sato,
1979), 2, Carassius auratus (Jeong & Moon,
1994), Wl =2k3], Pholis nebulosa (Lee et al,, 200022}
FAEtEeh Z8m A=) SRe AEeds
brown trout, Salmo srurta (Pickering, 1974}, murrel,

Dogeilia reticulata (Kang et al.

Channa strigfe (Mittal & Banerjes, 1975), Gvmmodraco
acuticeps (Bastman & Hikida, 1991), 28, Carassius
auratus (Jeong & Moon, 1994), 9134, dnguilla japornica
(Park et al,, 1995b), 0322, Misgurrus anguillicaudoius
(Park & Kim, 1999) 229 -F2|71=0], Limandz voko-
hamae(Lee etal, 2000018 733 A4 o|cf, 2t &)
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=2}2], Pholis nebulosa (Les et al, 2000a), B7F77],
Karetus bicoloratus (Les & Iin, 2001%), 2], Paralick-
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e A AR (Downing & Novales, 1971), 7k,
Anguilla japonica (Park et al,, 1995b), ¢, Lateolabrax
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bicoloranus (Lee & Tin, 200104 BOE T ¢l=7t
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et al., 20000)#F 4 R], Paralichthys olivaceus (Kim et
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2 e o9 E 2R4Ed ] g oF A
AzzyE AnEe 445 345 Dy 24
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{morphological color change)2} A=|=H H-Awz
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Lg AAY FAW|E e (Fuji & Novales, 1969).
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