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electron microscopy

Tadashi ISSHIKI* and Taizou NAGANO

To establish the etiology of a putative viral infection in larval and juvenile marbled sole Pleuronectes
yokohamae, authors attempted virological examinations of the diseased fish showing the pathognomonic
sign such as necrosis accompanied by the syncytial formation. The inoculation of the tissue filtrate from
the diseased fish collected in 1997 produced a cytopathic effect (CPE) consisting of plaque-like syncytia
on CHSE-214 cells, while the subculture resulted in failure. Electron microscopy of the cells developing
CPE revealed formation of cytoplasmic inclusion bodies containing of nascent reovirus-like particles or
their component-like materials, suggesting that the virus examination with CHSE-214 cells may be a
potential diagnosis of the putative viral infection in marbled sole.
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Fig. 1. (A) Cytopathic effect (CPE) in CHSE-214 cells inoculated with the tissue filtrate of diseased fish.

Note the formation of a plaque-like syncytium (allow). Scale bar = 100 zm. (B) Electron
micrograph of CHSE-214 cells developing the CPE. There are some inclusion bodies in
cytoplasm. The primary inclusion bodies (allow heads) are observed as electron dense bodies
and consist of fine granules and fibril or membranous structures. The developing inclusion
bodies (small allows) were delimited by a thin membrane and have partial disappearances of
fibril or membranous structures as well as formations of vacuoles in which electron dense
particles of various sizes appear. The well-developed inclusion bodies (large allows) mostly lose
their fibril or membranous structures and are occupied by great numbers of particles with high
electron density. Scale bar = 3 xm. (C) A high power view of primary inclusion bodies (allow
heads) and a developing inclusion body (arrow). The fine granules, fibril or membranous
structures, and electron-dense particles of various sizes in vacuoles are evident. Scale bar = 1 m.
(D) A high power view of a well-developed inclusion body. The completely-filled particles within
the inclusion body frequently have an electron-dense core surrounded by a single layer and a
similar size of approximately 52 nm in diameter. Scale bar = 600 nm. n: nucleus.

21



22

&, B KON O BERR IR R A Rl U TG EE L 7
JalZ B\ CIXCPEDRBLUMER X Nk 5722 &»
5, WEREREROMilaE I K 5 8 D Tid v e
Wrd20RRYETHEEEDLDNS, ThoDZ enb,
CHSE-214l i3 ARG D FE AN B > Tur 5 & 4l
ENTVBE T AN AR L TREZERHD, K4 L
A MBS 5B CCPEA BB L - v BN b 5 & 8
bhs, sk, CPEXKMUTZ Lo 2B HIZONWT

13, CHSE214fll@ TIIRGMED T A L 2 ) & VR
BRI N >0 TidEnreifigtins,

F# 5138 5 1CCHSE-214 M3 % & £ 658 5H O fafH
SRR A v T, 1989, 1990, 1991, 1997% L O°
2001FF1ZHREL L , HASERIF L TR 5w 4 L
DA RATD, DT hOEEMIEIZ W T ECPED
REZBDBZEIITELEP 572 ERELTHD D
SMIOFE L xR - 7R AL fnéo_®ﬁma
LT, SRIOMETITEIR &3R5y ORI
%é—ﬁﬁt\m% Zeho, CPEZRBEE/ZTA LR

JEGEIZZL L S EE A H D, B Iy
4»1 TRELCOERR U 22 SRR T D AR 7 £ L 2 D &Y
MBS R P IR b R T RN E L b h
%, HAEIRAE L TR WHT i 2o s 2 v T 4
U 25y B iR A ARk CPEA HERICREIT D0 E
INERGTTAILEND S EEbIS,

BAMICBIIA LAY AL ZRED DL A Y
AN 2Rk AL 2O b BFRIE, hFEE
SOCZT9y b IV EFDT NIV T 4 w2 ) I3y |k
Hippoglossus hippoglossus®”, ¥ XU KEDH~v—7
7 v ¥ & — Paralichthys dentatus® 75 & TH4 L T
5ZLNRH6NTNS, EFTIE, LAEOEEIED
Tl AR BE S L2 36 W T 8 RPN & [rlkk 2 A R T2 % 1
S TG BT AN~ I H L 4 Rk T A P, olivaceus
KEDRMICREL THEE &> Tnd 5, BIED
&2 A, NP R 2IAER D ME— DSk &
o TWb, 5%, ARROSENAF-h-RAaD%
WricBR U Cik, CHSE-214fflgic &k 5 74 L 2 &%
BEFHL CHElE L, Zkiks L ToRMMEEZRIET 52
ERHA9,

X

1) Isshiki T, Nagano T, Abe M, Miyazaki T: 2003, Histopathological
changes probably associated with a virus in larval and
juvenile marbled sole Pleuronectes yokohamae. Fish
Pathol., 38, 143-149.

2) Lannan, C. N.,J. R. Winton, J. L. Fryer: 1984, Fish cell lines:
Establishment and characterization of nine cell lines from
salmonids. In Vitro, 20, 671-676.

3) Lupiani, B., K. Subramanian, S. K. Samal: 1995, Aquareoviruses.
Annu. Rev. Fish Dis., 5, 175-208.

4) Mertens, P. P. C., R. Duncan, H. Attoui, T. S. Dermondy:
2005, Family Reoviridae. In "Virus taxonomy. Eighth
report of the international committee on taxonomy of
viruses" (ed. by Fauquet C M et al). Elsevier Academic
Press, Oxford, pp. 447-454.

5) Rivas, C., M. Noya, C. Cepeda, I. Bandin, J. L. Barja, C. P.
Dopazo: 1998, Replication and morphogenesis of the
turbot aquareovirus (TRV) in cell culture. Aquaculture,
160, 47-62.

6) Cusack, R. R, D. B. Groman, A-M. MacKinnon, F. S. B.
Kibenge, D. Wadowska, N. Brown: 2001, Pathology
associated with an aquareovirus in captive juvenile Atlantic
halibut Hippoglossus hippoglossus and an experimental
treatment strategy for a concurrent bacterial infection. Dis.
Aquat. Org., 44, 7-16.

7) Ferguson, H. W., S. D. Millar, F. S. B. Kibenge: 2003,
Reovirus-like hepatitis in farmed halibut (Hippoglossus
hippoglossus). Vet. Rec., 153, 86-87.

8) Wada S, Kurata O, Hatai K, E. J. Noga, M. J. Dykstra, J. S.
Burke: 2009, Reovirus-like infection of cultured summer
flounder Paralichthys dentatus. Fish Pathol., 44, 151-153.

g B

1989~20014F 1= &I L F o ffi A eSO~ a3 L 4
TFHEFC ARERIZI & 1 - 728850 & Ef e 3 2 1R
B A LIE LIETAE LTtz 1997400 BAS R AT
WA T A L 2T RRET U 72RO BE i
M%%@LKGBEHMWJA%%K&%ﬁ&&?
2 I ZEVERD SR AT B L 7=, B fia o @ ifEE ¢
%ﬁ%tbiﬁ4»z%&?hio%®mwwﬁ%m
W7 Gl E N E AR TR 23R < iz,





