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ABSTRACT

Histological study of normal and albinic catfish Silurus asotus produced in aquaculture

has been carried out on organs such as the eye, the barbel, the dorsal fin, and the skin (including dor-
sal, ventral and lateral regions). Although individuals have no differences in morphological appearance,
their colors showed clear difference as follows: the normal catfishes were black overall, but the albinic
ones have a yellowish-white color over the whole body, red eyes and white barbels. All the organs in-
vestigated were fundamentally very similar in structure. Regarding the distribution and density of the
melanin pigments, however, the albinic catfish have no melanin in the skin and eye, particularly in the
basement membrane of the epidermis and the pigment epithelial layer in the retina, while the normal
catfish have lots of melanin. This phenomenon may coincide with the so-called i'/i' type of oculocuta-

neous albinism.
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Fig. 1. External morphology of the
Far Eastern Catfish, Slurus asotus.
A: normal type, B: Albino type. Bar
indicates 5cm.
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Fig. 2. A radial section of the eyeball in Slurus asotus. A, normal central region. Haematoxylin-Eosin staining. Bar indicates 200 um; B, normal
peripheral region. Haematoxylin-Eosin staining. Bar indicates 200 um; C, albinic central region. Fontana-Masson staining. Bar indicates 50 um.
BV, blood vessel; C, choroid; CL, cartilaginous cell layer; NL, nerve fiber layer; ON, optic nerve; PC, pigment cell; R, retina; RC, rod cell; RCL,
rod cell layer; S, sclera
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Fig. 3. Cross section of the mandibular barbel (A) and dorsal fin (B) in normal Slurus asotus. AR, axial rod of cartilage; CC, club cell; DL, dermis
layer; EL, epidermis layer; FR, fin ray bone; MC, mucous cell; ML, muscle layer; NB, nerve bundle; PC, pigment cell; TB, taste bud. Haematoxy-

lin-Eosin staining. Bar indicates 200 um.

o] Fof| wist A I A FAlRe] $X|8H
1) (optic nerve) & 71F0.2 $]Zel = Wt (reting)
Fe A= A s (Fig 2A), ahe oA o3
o= vyejgon, 71 npg M vtE 2 A Y
¥ ok XA = (nerve fiber layer)o] &= i) 1 o}
Holl = A FAE A|ZAAH ESo] A3 U=l A7
| 2= DA Z (rod cdl) 2 FAEHE= A4 =271 A
A3 vdgd=e] Qlsdeh 7P ol Fell = A A Z (pig-
ment cell)7} ZAA| o]oiA wE FA3I QUi om, A
Well EAllsh= Wephd s (melanosome)ell &Jsf 7324
veRde i ool BARR A4 AgEAE
I AT Fol AFgeH, M offel= it
(sclerg)e] b2 w2 E 2 sl 3 A4 o
o] Fu el gt F M eI FAtele] 23}
I Qe e 32 gt (choroid)e] #lE %o (Fig.
ol X|qF A O] AFAHER o] Fo]3]

R

d

1 o [

)+ A

w7]2] 1S P upgZe] 938t Qe &3]3 (epi-
dermis), )53} 213)% (dermis)©] ZAH< 7] %1% (base-
ment membrane), o}ol] HAFE o] Fo]A Z(axid rod of
catilage)s} 7 FH& SR = AuZoz FAHo]
At (Fig. 3A). 3| Fell= B2 49 F53A 2 (club
cel)7} ¥xatx U, 7P vl 22 =7]9) A
A (mucus cell)7h 7 WE olEw UAgieh wat ]

(taste bud) = =9 Fell E319)E A= slslem A9)Z3t
AR AT 23 F2 A9 F2] AA™ER 71AF of=H

o= A4 = (pigment cell)o] ZA QA= 9lgler
I 2\ M= 1 FAS EFsl= F2 A7 (nerve bun-
de)o] =g} A, 99 FAME B2 9 o
FHEZR o]zl AFA Fo] AP o] AZFA
2 Aq47bee] 85 (muscle layen)el 23 E2#te Sl
At

3) EX|=2O|el =

w718 FA =2 E 22Kz #FF 7&4, ‘E‘
Mg 72 BT 5 ANTH(Fig 3B). =
29 A ZE o) 2olA glglor] 713 uve Sl ge
49] A 27} ATk m3)9] FHEelE Thorek 2
719 SRAAES 208 g, TN EE 55 A
=elu]e) ol gl ¥ESIAT Yol Ae] FE5}A
orehet. gh X -efu] o] ShEel Al Sqle Al e} o] m]3
7b AT, 59 P LS} 1= Hematoxylin
of A dAEE 5L Bk 299 7P oldell
A3 33} shgol Sl 71A-Fo] EAst e, 714 22| W}
2 ool AaMzrt A e A9 FL T2
(fm ray bone) ‘FLE E‘j’i’y]’—'— 9‘1/‘1\*}“‘: 7]'7@} (ﬂ'%"ﬂ ‘?’]7_‘]
g Ay rzz2 AE olFH Hys EExsk 3l
Aot Z1E2F AbelellM= ohEe olFx e AAARTL

HEAH A

4) 29| TRPE
Zzo] uHE ugZoARE ZIZ 7)A= 2F]E g
) 5}3 (subcutis layer) 2.2 o] -0} 9lgie}(Fig. 4A). &3]
Z9] 714 vl = sAMA O] HAM =z 2A BEsa
AT FZelEe ToFst F7)9 T EAL EA)se

o_‘_,_t;l,



WAL 0|0 e ZEEE 9T 103

Fig. 4. Transverse section of skin in norma Slurus asotus. A, dorsal region; B, latera region; C, ventral region. AL, adipose cell layer; BM,
basement membrane; BV, blood vessel; CC, club cell; DL, dermis layer; EL, epidermis layer; LL, latera line canal; MC, mucous cell; ML,
muscle layer; PC, pigment cell. Hematoxylin-Eosin staining. Bars indicate 200 um.

Fig. 5. Development of pigment cellsin Slurus asotus. Dark arrows are pigment cell layer. A, normal eye; B, abinic eye; C, normal barbel; D,
albinic barbel; E, normal dorsal fin; F, abinic dorsal fin; G, normal dorsal skin; H, albinic dorsa skin; I, normal lateral skin; J, abinic lateral skin;
K, normal ventral skin; L, abinic ventral skin. Fontana-Masson staining. Bar indicates 100 um.
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vessel) 9] R WA .

5) £3o| Tfx
FHe dR7ze A
on, npRERE %33, 71 A% A Z 9 Fsirer 7
d=e] SISt (Fig. 4B). 5 %] s} vaA SHds
A9 Fe] FdE Avhs SA% (lateral line cand) o] $1%le
m SAde A e AT ARFI. 3 el #
ZAH0H o 32 leP“ Srlel M HAH A dgte
uh IaeE Sele g3 HEE g
6) tHZe| meyx
HH&«I 3 A FFet S
AT, SEigo . FAIE sl (Fig. 4C).
M SHI el wE ®I|Fol] FEh= THIAE

Hol| A ¢} vzl R] 2 23

=

N
il L ofd

QAN Ash 2ol wref, wetet
Hoz ol fold alaio»} A AR el 714
RFo] PSR A2 £ WAZ AA A A

A7) sko} o2 13} (Fig. 5B).

2) e SX|=240|

a2 7|0 iz BA)reinle] T Ay v7)F
sz g 2AY 243 og FeM A 4
slzdew s glglen, nld wa BAHA T2
A AL NAZH 0512 Aole] BAIGHE A sH E2
£ 3% steh(Fig. 5D and 5).

Wo1S) B, S0 w e e b wiRs
, A3)%, sezoz ool 9l

oAE e 5 YA pasha sl
Bolx] gigheh et <
7ol A4 AAL 1A%
A M 27} WA TRA &AM

C’L% FHe] 2+ FE7Y Zacco korea-
nus, —rExPH Pseudobagrus koreanus, ®#}% Acheilog-
nathus signifer & %A}2] Oryzas latipesel| 4] Ho]x= dut

el o] 79 ot7+= (Kogaand Hori, 1997; Oh et al., 2008;
fr, 2008)9} FAFEIG o) AIA| Ee] Rz U2A
Z (cone cell)¢} M Z (rod cell) = A zz ZAHEH=
A 27} G2 ofFoll B3l mi¢ 2 s 58S B9l
th ol w719 MAA 33 QA EA4E kit A5
2 A2 (Lagler et al., 1977), S| =7} o)Al o] Fedl]
A o Wit A3 Shabska 9ok (Ryan, 2001; Hirt
and Wagner, 2005). &3, §-(2008)= o3 Al o] &= ezl
AN AR EES W) duigeld AW ErHE
A dddEgzaa AR 9oty BRuslged),
o] Ai}= B AF YAEo|a} 7L o3l Al o] F<el w79
AAAE T2} 2po]lE e oz FF Wi} Azt
AL FRIAN AT AL B4l 2795, 23 A
A7 wpe] kEHoME 3AM dFxA
d, o] 1'& T2E OJvMW %E‘l 2 v} 9= FxEH

5903 FA e A BAL AT T
Q) a7} HAFG ot pPAE FE AR &
}A]

o FuALA B W, FA e g2 A1
Uk A AL A, AT Aol

o] =7]2] 7‘7‘714011*1 =4l qTE 37] el A
oz AtzE (2 7, 2005). 3, ¥Rt oz} F
Azl M= w27 $2H Hog B o FA-Hu|=
A7 E gda 7 Aoz FAHA

ZJ*W HAZ w71 A4 w712k Al A wlg- A3
2folE BolS ¥ut ozl 2AEA S 58 dehd A4l
Fxel lelA] I|RE ol wo] WA AT ZM =
AR Ao A& JehtA] ¢k iYit (Koga and Hori, 1997)
H3e i‘iiﬁ} ol2]gt AMAL- W|E AiAHAAFTE Hl
2Uz29] A sojet= Ao Waphd A4y} wheka
SIS Y SERA F B SREe) A9
Ohetal., 2008), $-4ke] 4] bz 2e] Qizo]
ghd 4o A3 23t 7 (Kogaand Hori, 1997)3=
AR e opAbelsleh T, WA Fe] BRe 414 29
L ol A ) 5l AR B4 Al sl

el doe Wikt 4 gl Aoz

“Hi “H(” %, 2007; + %, 2008), A4 Z v 7)) 7
A olse] ANBAT ofAel AH FHo= s
a3te] AiE PAHA gdoke Hom oA WS
] < ey

_ld:io_q

N
2 & ok

Jlmomﬁoéiﬂ‘,
oll:ﬂﬁr‘-.im

k)
£
o\
ol 4
o
E‘i‘
A
o o
ofN
hE
P
Ach
~
ko
41
i,
T



o ok

=
AQEAE 0T BFE v17] FEE A FelA
FYE AAANAZ 718l A4 1719 i R (4,
A m2u), (5, o, AZ)el B 2 A7E A
S SR Aol WA shekort Al 9)
o4 A4 w717k AR Ree W wRl, WA S o)
7l Q4 wiele] ki) RyAoz He gglow
o g A pgde ANE ngeh 2AR 7 B)as
QubAel el A4k w719} WAZ w7) gl Aol %
257 eiskeh T Wehd Aze] el gleln A

ol
2
1o
=
Ve
o

<l
ol}lt
[
ﬂ
z
Lo
N
2
ol
)
i)
X,

A%
oloiA QR Az £F0) WA AR AT A3 PR
A gho} & Aol He1H WAZ o7 P fae) A

2
oX,
=
=
o|N
=2
=
ofl
A

(o3

-

0 =
A8 E

RER - A% - QA7 - AR 2007, FAAE FH),

Paralichthys olicaceuse] 7}4 = A= (pseudo-albinism)

el w|X FAJIRAES] <35k gFraAkehs|A], 40:

234-242.

AF - H43) - 723 - AES - AF. 2006 AFEF : o]
F3A o] 7] (Slurus asotus) ZHH 2] kvl oFe]] w]X|
= o33k gh=Alsts]A), 39: 23-26.

71937 - ¥FA} S 1996. oFA] W] 7oA 2] Ergasilus sieboldi Nord-
mann, 1832 7| 4= 13]. g+=o]u&}3]#], 9: 11-13.

A4 1997, =52 E=A), ASTH FEH (Fel ). 28,

629pp.

1999 FA A 9] WA W2 ofu] At 24 o)

v 1. gh=-A]E-of oFst3] %], 12: 496-501.

713, 19990, SFAAE x| o] W 3tEi el mh2 A]A
o] W] 3. g2} Fed oFsts] =], 12: 502-507.

el A - 71X E. 2005, q=re] w73 (Siluridag) o} F 25-9] Abe}
sqde) 248 B4, W2o]F3tE|x, 17: 36-42.

S71A). 2008. 77 Zacco koreanuse} %A}l Pseudobag-
rus koreanuse] AJejsHe atolo] |3k wpet zle) wlw
AT Ao st AAFehe] 3=, 40pp.

olAd - FES - AAlF 2008. 7]etel] whE <FA w|7], Slurus

asoutus®] 34 % Al H Wk Ao 73], 20: 81-

)

z] \:Q-A

=

ofl

3.

ot

-
Tt

AZBEF - FAE - AAL - A5F - BB - BAT - BT
Q- A - AEE - A4 - AR - A - YA

WAZ o7 et ZESH A7 105

2006. =73 AFs} A4k, 312 2] 3}, 511pp.

Bolker, JA. and C.R. Hill. 2000. Pigmentation development in hat-
chery-reared flat fishes. J. Fish Biol., 56: 1029-1052.

Fu, L., M. Mambrini, E. Perrot and D. Chourrout. 2000. Stable and
full rescue of the pigmentation in a medaka albino mutant
by transfer of a 17 kb genomic clone containing the medaka
tyrosinase gene. Gene, 241: 205-211.

Fukamachi, S., A. Shimada and A. Shima. 2001. Mutation in the
gene encoding B, a novel transporter protein, reduce mela-
nin content in medaka. Nature Genetics, 28: 381-385.

Gronskov, K., J. Ek and K. Brondum-Nielsen. 2007. Ocul ocutaneous
albinism. Orphanet J. Rare Dis., 2: 1-8.

Guo, H., B. Huang, S. Zhang and F. Qi. 2003. Biochemical and his-
tochemical activities of tyrosinase in the skins of normal
and abino turbot Scophthalmus maximus. Fish Physiol. Bio-
chem., 29: 67-76.

Hirt, B. and H.J. Wagner. 2005. The organization of the inner retina
in a pure-rod deep-sea fish. Brain Behavior and Evolution,
65: 157-167.

Hyodo-Taguchi, Y., C. Winkler, Y. Kurihara, A. Schartl and M.
Schartl. 1997. Phenotypic rescue of the abino mutation in
the medakafish (Oryzias | atipes) by a mouse tyrosinase trans-
gene. Mech. Dev., 68: 27-35.

Kelsh, R.N., B. Schmid and J.S. Eisen. 2000. Genetic analysis of
melanophore development in zebrafish embryos. Develop.
Bial., 225: 277-293.

Koga, A and H. Hori. 1997. Albinism due to transposable element
insertion in fish. Pigment Cell Res., 10: 377-381.

Lagler, K.F., J.E. Bardach, R.R. Miller and D.R.M. Passono. 1977.
Reproduction. In: Ichthyology (2nd). John Wiley and Sons,
pp. 97-100.

Nakamura, K., A. Ozaki, T. Akutsu, K. lwai, T. Sakamoto, G. Yo-
shizaki and N. Okamoto. 2001. Genetic mapping of the
dominant abino locus in rainbow (Oncorhynchus mykiss).
Mol. Genet. Genom., 265: 687-693.

Oh, M.K., JY. Park, M.J. You, E.J. Kang, S.G. Yang, E.O. Kim,
Y.C. Jo, I.S. Park, C.H. Kim and I. Toshihiro. 2008. Histo-
logical study of oculocutaneous albinism in the Korean Bit-
terling, Acheilognathus signifier (Osteichthyes; Cyprinidae).
Korean J. Ichthyal., 20: 167-172.

Presnell, J.K. and M.P. Schreibman. 1997. Humanson's animal tis-
sue techniques. The Johns Hopkins Univ. Press, London,
572pp.

Ryan, S.J. 2001. Retina(3rd ed). Mosby, pp. 32-53.

Seikai, T. and J. Matsumoto. 1991. Mechanisms of albinism in flat-
fish with regard to pigment cells and skin differentiation.
Euro. Aquacult. Soc., 15: 328-330.



