Korean J. Ichthyol. 17(2), 98~104, 2005

3150] (Scomber japonicus) 3 B-A| o] v A%
=X

20 M AP
of el shaw 4414 o) o)

Ultrastructure and Histochemistry of the Integumentary
System of the Chub Mackerel, Scomber japonicus
(Teleostei: Scombridae)

Young Guk Jin and Jung Sick Lee*
Department of Aqualife Medicine, Yosu National University, Yeosu 550-749, Korea

Integumentary structures of the chub mackerel (Scomber japonicus) were examined by light
and transmission electron microscopy. The integument of the fish was composed of epidermal
and dermal layers. The epidermal thickness is about 20 pm in TL 35~40 cm fish. The epider-
mal layer could be classified into superficial, intermediate, and basal layers by morphology and
position of the supporting cells. The epidermal layer also possessed mucous cells, club cells and
chloride cells. The area of secretory cells, including mucous and club cells, is about 23% of the
epidermal layer. The mucous materials were identified as sulfated glycoprotein, neutral and acid
in nature. Club cells had a large central vacuole and rough endoplasmic reticula in the cyto-
plasm. Chloride cells had numerous tubular mitochondria in the cytoplasm. The dermal layer
consists mainly of collagenous fiber, and it contains fibrocytes, pigment cells and cycloid scales.
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Fig. 1. Histology on the integumentary system of the chub mackerel, Scomber japonicus. A: Section of H-E showing the
integumentary system. B: Section of Masson’s trichrome stain showing the mucous cells and collagen fibers of the
dermal layer. C: Section of AB-PAS reaction showing the neutral and acidic mucous cells. D: Section of AF-AB
reaction showing the mucous cells of alcian blue positive. Bl: basal layer, Bm: basal membrane, Cc: club cell, Chc:
chloride cell, DI: dermal layer, El: epidermal layer, IlI: intermediate layer, Mc: mucous cell, Sc: supporting cell, SI:

superficial layer.
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Fig. 2. Photomicrographs on the cycloid scale of the chub mackerel, Scomber japonicus. A: External morphology of the
cycloid scale. B: Section of Masson'’s trichrome stain showing the cycloid scale of the dermal layer. Mc: mucous cell,

S: scale.

PAS (pH 2.5) BE-g-ell A &84 (219C)3} &4 (294C) &
2 ¥reEls £ ERHE FEE9 o (Fig 1C), AF-AB
Hk-gol| A 24 (2995C) .2 = g1} (Fig. 1D). <%
A E= BRRIP 024 Masson AHFEA A Al A
A3 g Se] Bxslu 1%l (Fig. 1B), AB-PAS
(pH 2.5) 2@ AF-AB HFgo A= ZZAlo R ¥ %1_5104\:}
(Fig. 1C, D). gH 2= i ozAx F2 A9F9 4
ol Fxstar glglew, H-E g4 €2 £& %‘2
H2= A (Fig. 1A).

9% 71Ae] FAE 247 20.39 ume} 0.45 pm
2 Ao, Au]Fel digt A 71Aeke] F
T 251%2 AT 3]0 A9 Zell A ERA 2]
228 w2 oF 23% 2 A AT

A3 Fe ABAT A o2 Y4 E (Fig. 1A)9} T

v (Fig. 2A, B)e] 7]A=ke] <l HSjelA] 2=,
Masson AFEg Aol 4] AlRze od.o =220 (310U)0 =
yehga, slrEe Ao FE24 (312VU)e=2 Yl

i o

5ol IR A EE A AANEES $F 9}
Z7 2 a8z XA ER T
3leh

oM zE v 71 vl Ee] HHde] Je=
A 919l em, o] 330~580nme] kgt =7]
71w g71 5] vPEEL] AH S uel 2 8=
wjdEe] glgich AL HHFPoz A=z AGRES
A sk Qlgler, e drel dukg ule} AP

it

0

it

¥ o) Rxsim ek AzAe WAy

7 korom, Ao 2
AR 33 glsich A
27t A¥FZ2ZE membrane
|nterd|g|tat|on01 aﬂ_—%ﬂ o} (Fig. 3A). HA| 29 A}-7
Hell E2A3 PA g7 EA FAF] w2 w -
m] 2393wt (Fig. 3B).

FEE mRAEET ANES Alols] $17]5)
o, W] ke Aol Fu AzETe 3
23} membrane interdigitation 2 A E o] 9l
AxAe AR SARe Fesdn A 1A
ez o Fus A 9 ol AADEr)
o] $xaT Gtk AT Aol 2
A5} 249 MEEE ol £Ask 9T, 314
ol w4 5] wlekaA Exsla e (Fig. 30).

AAzE TR AAAEEES el 7
9] A AM| ZE3F+= membrane interdigitation© 2 A7
Ho) glsieh e el Wejz AT Tz Q-
A2 Yo AxL= 7}_ =20 AMAe] Bxslyw ¢l
ABAL FHAES L) AR palre Fose]
o, 443 2 99E 6=
£9) AZ27| BB ETT g
=] Fx3ta Ui+ (Fig. 3D).

HAAEE 47 o 140~147pm =718 Q3] 7}
e Bg oz AZAdE AADEs} e Bl 9
Bo) pEaln ARen, 7)Aol Atz
3ol AAYESL Fe AU EAshe W

o] 915k AR WA= A F5)0)A

1917, e A

—_|



TS0 A ojMTE W xFsie

101

Fig. 3. Ultrastructure on the integumentary system of the chub mackerel, Scomber japonicus. A: Epithelial cell of the
superficial layer. B: Microridges of superficial cell. C: Epithelial cell of the intermediate layer. D: Basal cell. E:
Mucous cell. F: Club cell. Bm: basal membrane, Cv: central vacuole, D: desmosome, Mf: microfilament, Mi:
membrane interdigitation, Mr: microridge, Mt: mitochondrion, N: nucleus, rEr: rough endoplasmic reticulum, Sg:

secretory granule.
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Fig. 4. Ultrastructure on the integumentary system of the chub mackerel, Scomber japonicus. A: Chloride cell. B: Collagen
fibers of the dermal layer. C: Fibrocyte. D: Pigment cell. Ap: apical pit, Cf: collagen fiber, Mg: melanin granule, Mt:
mitochondrion, N: nucleus, rEr: rough endoplasmic reticulum.
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