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Histopathological studies on the degenerative changes of somatic
muscle in soft tunic syndrome of ascidian, Halocynthia roretzi

Min Do Huh', Hyo Eun Lee, Mu Kun Lee" and Bo Sung Kim"*

Department of Aquatic Life Medicine, College of Fisheries Science,
Pukyong National University, Busan 608-737, Korea
"Korean Aquatic Organism Disease Inspector Association, Busan 612-050, Korea
“Aquatic Life Disease Control Division, National Fishery Products Quality Management Service

As a part of research to elucidate the pathogenesis of so called Soft Tunic Syndrome(STS), that
caused mass mortalities in the cultured sea squirts, Halocynthia roretzi, the epidemiological and patho-
logical analysis were done to both clinically normal and diseased groups of the farms of Tongyoung
and Geoje coastal areas in southeast sea from February to July, 2008. In the histological finding
of the tunic, most of individuals showed tunic softness syndromes that included the disarrangement
and destruction of tunic fiber with the simultaneous presence of flagellates-like cells, recently suspected
as main agents of tunic softness syndromes. Simultaneously, the intensive degenerative changes of
the skeletal muscle of diseased sea squirts were recognized. The changes were characterized with
the hyalinization and condensation of muscle fibril and hemocytic infiltration in the muscle fibers.
Those were thought to be a kind of typical Zenker’s necrosis as in the skeletal muscle of higher
vertebrates. Besides of the diseased sea squirts, Zenker’s necrosis of skeletal muscles were seen in
the normal ones. Epidemiological inquiry for diseased groups revealed that the higher incidences of
tunic softness syndrome were recorded in the fast growing groups and in the sites presuming the
organic pollution. And Higher malondialadehyde(MDA) and glutathione peroxidase(GPx) activity were
detected in the groups showing STS. Those results suggested that Zenker’s necrosis of body muscles
was a kind of ‘nutritional myopathy" by oxidative stress. Conclusively, it was considered that Zenker’s
necrosis of body muscles gives an important clue for elucidating pathogenesis of STS of cultured
squirts. And it seems that the necrosis were caused by the oxidative stress to body muscle during
abnormal rapid growth of sea squirts.

Key words: Tunic-softness syndrome, Sea squirts, Zenker’s necrosis, Pathogenesis, Rapid growth

TCorresponding author: Min Do Huh
Tel: +82-51-629-5942; Fax: +82-51-629-5942
E-mail: mindo60@gmail.com



64 uE - o|7L -

M B

QRN WA PHD A FoA R
o] &3y, ¥y sl "8 Al(Halocynthia ror-
ez} ek A, B Ae FHOE 29 W
Aol BAZL Beje] dkaol oA w BHA
£ 29 BB JERA g glAsi, W
F2lakdoll & T3S Y3l ATKShin ef al, 2011).

YT AR FEA o] ZH I A=Tt
Wojx| 1 Feto] grolAE WAL Holn, S
7~18CY o) FAET 20T o]de] Lol &
Patx) = Aoz kel Tt (Shin e al, 2011).

# < Kumagai et al.(2010, 2011)2 282z by o
Aol A Bodonidae JJ- HE = oY ER B

aata, FAAE o}&l “quﬂr«l M
AE gl EEf&, Shin et al(2011)& A4
T 599 WA k] A 285 1w A
MM FL3 HEZS Bty vot Aslele] A
AR S EA5HA T

B B 22 Al Froll ol AW A
Al EARAH R gRlE= WHld ti ¥ =43t
2 AL w9 dAlH o) AAA] HEFARI
o] & 4t} o 7o AR tjFE-E utel
2, Al e 7| Sl o3 dESEeIt. 19
U 97 o)ty FHFFES 1Y AFEEH
O R d A4S 2] dio] #HAF I
£ 1 #HArel Brste] sAHE AdA <k 2 A
oA e AE AT A Aot
Az

o4 i 29 Z:‘ o SHD‘ NA & HHA

(opportunistic pathogens)©] U] 2 @—Ertf_h:}% |
2 ZAAA A2 d2rt Jrka Eok(B.Austin
et al., 1999).

]:L”]'Z]L ERFY Iy dRloE FdIH
% Azumiobodo hoyamushiZ X 113} ) TH(Kim

et al., 2014).
Welz23 fEe Fx-7]
A ZHo| A QLA &}

4 o

N o

2
2

o ri

M1 B 1o ox
r]I,

Y,
Mo o N

o ML o
12
o
k)

T
ok
i)

mlo H‘l
»

( _[_or",
L)
rJ
> flo

25!
¢

ol

ol
N
=2

B Ry

o] A3} HHsle] mj$
7} ETH(Leeson et al., 1988,; Cheville, 1988).

B A= 2008 294 7€M AREE B

gol = wy A BE 2y 2L

3}, B 7]]21]7} = 0 A ATy

3} 3ol }o].o:] 3 HAAAHN TS

AAE Bl ¥, 7]1:,]- B A7) xR o] £4pe 3

AR B, & 5ol 24 Y 230U =

=083 gystd =4

>
)
;e
rui

H
et
\—_|/>Lv

2

oFgl &2l Ao Z Z AHA 17]ol(M. Donald
McGavin et al., 2006), ¥ &5 5 LAY o] ZEHZA I
Ao 2A, g 4kaof ok 2229 4kl &
4 = dge 7 Yol AAE A &, A9
Astx ZAb 2A, 222 W 44k Fo
A kA AT W 2 fr1El 9% 2%
ZQl ol ddell o3ttt 71 floll, HEE 5
REA=

Mz o UE

EADHE AT 2 %2 g

£ AT 98 2008 2204 7ol A=
Bt AA At e] F3ha WA FAge o
Aol g <3t HR2A 2 Yo, Wel 2y

P

O

2 A AN THFg. 1). B9AY 48 9
Al 8k Fa A A BHE WEE ®olEs B
2 AQsA o™ (n=60, 5~8 cm), PFFIIAE EF
A

o G 2 WA S PN (060,
5~8 cm) EHF ¥M3IE Hole WAE AMF AL
AAAY txx I EFS
A= ﬂ]é MAE =60, 4~8 cm) 23}
ok A-¥E NAE F7](aeration) 2730 A7
FElelA ARAE SHAT HA 29 9 &<t
ARl o]} -5 &3 ¥ 99 E XIF WA
AA 224< FGPVAZ AR ARSI

2 w9 A5} 2 B 5 A=S



2 e
) 9=
~ g
i e O — .~L-;J
- St \ \. r”
’* J_ St £
- ) Geoje
Tongyoung
§ o /*‘{; & - ;
W= a\l = ;,
' 3 : y
0 } 3km !;'_“‘3 "7;‘: ~ *l iHaﬂsmsland‘l

Fig. 1. Sampling sites (*) for the investigation in Ton-
gyoung and Geoje.
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Fig. 2. Presentative feature of tunic softness syndrom
in sea squirts.
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Fig. 3. Histological observation of tunic suffered with tunic softness syndrome of sea squirt. A: Flagellate-like cells
(circle) in the scarce tunic fibers, B: Focal eosinophilic cell infiltration in the tunic (circle), C: Degenerative tunic
epithelium (arrowheads) and their desquamated nucleus (arrows). H&E, Bar=50 pm.
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Fig. 4. Histological observation of skeletal muscle from normal and diseased sea squirts with tunic softness syndrome.
A: Outer logitudinal muscle layer (LM) and inner circular muscle layer (CM) in normal sea squirts, B: Zenker’s
necrosis in the musle layers in the sea squirts with tunic softness syndrome. Note the eosinophlic condenced muslce
fibril. C: High magnification of circular muscle layer with Zenker’s necrosis. Condensed degenerative muscle fibril
with random distribution in the muscle fibers were seen (arrows). Hemocytes were infiltrated in the muscle fibers
(arrowheads). unic (circle), D: Heavy hemocytic infiltration near degenerative muscle fibers (elliptical circles). H&E,
Bar=100 pm.
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Table 1. Number of individuals with clinical signs and histological lesions related with tunic softness syndrome

of sea squirts

Hansan Island Suwol-ri Gajo island
(n=60) (n=60) (n=60)
Individuals with clinical softness 60 60 0
Individuals with degenerative muscle fibers 57 46 17
Individuals with flagellate-like cells in the tunic sections 48 47 0
Individuals with degenerative muscle fibers + flagellate-like cells 43 37 0
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Fig. 5. Biochemical analysis of the muscle of sea squirts. A: Malondialdehyde (MDA) level (nmol/mg protein) in
the muscle, B: Glutathione peroxidase (GPx) activity (U/mg protein) in the muscle (1: The sea squirts suffered with
tunic softness syndrome, 2: normal sea squirts from Suwol-ri). Values are means £ S.D.
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