o] sla]|x] #2448 A3 (2011)
J.Fish Pathol., 24(3) : 197~204

r
2
5
2
Rl
:?L
(¢
O.
g
iﬁiﬂ
o
).
.
o
oF.
1o
Lok
)

Occurrence of bi-flagellated protists in the tunics of ascidians Halocynthia roretzi

with tunic-softness syndrome collected from Tongyeong, south coast of Korea

Yun Kyung Shin®, Hyoun Joong Kim, Kyung Tl Park’, Min Soon Choi, Je Cheon Jun® and Fung Oh Kim"

*National Fisheries Research Institute, Busan 619-705, Republic of Korea

Department of Aquatic Life Medicine, College of Ocean Science and Technology, Kunsan National University, Gunsan
573-701, Republic of Korea

The edible ascidian Halocynthia roretzi is a commercially important fisheries resource in Korea. However, for the
last several years, outbreaks of mass mortalities of the species have been occurring along the south and east coasts
of Korea, where most ascidians are produced. Although it is known that tunic-softness syndrome is associated with
these mortality events, the agent causing the syndrome has not yet been confirmed. To determine the agent causing
tunic-softness syndrome, healthy and diseased ascidians were collected in March 2011 from Tongyeong, on the south
coast of Korea, and were used for biological and pathological investigations. The results showed that diseased
ascidians exhibited remarkably reduced body fluid, fatness index, and tunic index compared with healthy specimens.
Interestingly, bi-flagellated protozoans were observed specifically in the tissue imprints and tunic cultures of diseased
ascidians at an occurrence rate of 97.5%. Histological observation showed that the thickness of the tunics of diseased
ascidians was reduced by half, and irregular structure and breakdown of the tunic fiber bundles were observed. In
particular, flagellate-like cells were observed in the diseased ascidians. Our study clearly shows that bi-flagellated
protists are present only in the softened ascidians, suggesting that the flagellates are partly or entirely associated with
soft-tunic syndrome. Accordingly, further investigations to verify the effects of the flagellates found in the present
study on soft-tunic syndrome should be conducted.

Key words . Halocynthia roretzi, Tunic-softness syndrome, Flagellates, Korea
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Fig. 1. Map showing sampling locations. NI, not infected;
IF, infected.

Fig. 2. Top (A) and side (B) views of healthy and diseased
ascidians. Specimens are arranged by level of soft-tunic
syndrome: NI (not infected) MS, mild symptoms SS, severe

symptoms.
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A Zda} Faol| 7]Q1g A0 R vzt A9 Bt Al

(FW) 2 38.281g0]%l oL} 7= A 9] 7% 17.646¢

9% 949 4 S8 ZAastglal S50 YAl 2.345g00 skl
HIZE Al (ND) &f B Aoz 74.36mm, 2% ok HEEE (FI) GA] 0775019101 75 A= 0648
(MS) YAl= 77.3Tmm, 5% (SS) A= 89.92mm %] ojglon, FF YAE 04460= Frasioict

on), % 2k 717k 80.70g, 58.39g, 50.61gCZH  (P<0.05). EZF HaF b4l vzt WAo] A9
=95 HUA AT avE e AoR e 0217019004 B 7 0.187, S5 7= 01142
SlCt (Table 1). o2ieh g2 fhae= AATFe]  AA3] A3kt (p<0.05).

Table 1. Sizes and weights of the ascidians used and indices for tunic softness syndrome among sample groups. BF, body
fluid; FI, fatness index; TI, tunic index; FW, fluid weight

Grade
. Heigh Total Ti Tuni .
Infection degree N cight .ota e e FW(g) FI TI (Kitamura
(mm) weight(g) weight(g) weight(g) et al. 2010)

Not infected 20 74.36+8.74*  80.703*  29.268  13.154 38.281* 0.775+0.296* 0.217+0.066 0
Mild symptom 20 77.37£9.41* 58.392° 28533 12215 17.645° 0.648+0.260° 0.187+0.064° 2
Severe symptom 20 89.92+14.98>  50.614>  30.550 16251 2.345° 0.446+0.125° 0.114+0.045¢ 3
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Fig. 3. Isolated flagellates in seawater (A) an enlarged
10~15m T2 3~5me 0w, ZHz}F 20pm W] 27K flagellate (B).

of Hu = =0} ULt (Fig. 3B). 0|27t HES

2 7359 595 S MS) & HQl ZF 20714 A4 Table 2. Occurrence rate of flagellates among healthy and
(100%) of}A] Lo, o] 415k 77 (85) Bofl i ofness sdiome ascidas examined by tuic imprin
A Z2070A] A F 19703 (95%) ol &

9\,\11;/]4- T A7 A (N) ofjAls HE S0 A Infection degree N Toni inprit Tunic cufure. Total
SRAFIA] AT (Table 2). BRpA 02 FTl 3 Not infected 20 0 0 0
A GACNAME 97.5%2 HAES HUEr Mild symptom 20 100 100

Severe symptom 20 95 95

Occurrence rate (%)

97.5
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njute] THS- A Zto] H & A (Cross-section)
sto] 2A8kA 0= bk At A9 22 (tunic) &
2] (cuticle), THEA] (main body of the tunic) %
Afm|S=HEL (peri-epidermal area) 2 G-d%]0] QAT
(Fig. 4A-B). %50l A9 A w22 FA7}
A% Zlo] WA= QI v WAL A wat
FAZE o Imm HEE S W, EE5o A
WA= 0.4-0.6mmol| =53t (Fig. 4A-B). |2t
SR A 25 et A 1t o
A2 £ju}= wjebd-Aeh (bundles of tunic fibres)
o] Hal ZUsh 7Rt Pl FAdE o] e
U (Fig. 40), =35 A% 45 sl raeyo]
o] HEEA| AL Ef2] Aol tpo] F
7} A= ]I (Fig. 4D). EZE v|updret 322 3
oA BA ] S Azt HEER= 7 ERdE FEf
o] ¢ F9lon] (Fig 4D), T2HEA] o]
A ZA7} Usle] st ol SRIES
(Fig. 48). 221319 TH) 29 371 43 7|
77~ 10ym el A7 B B Gntac)
o ula) S 27|90}, Tjete) el e
A& (longitudinal-section) oA = F|ubA]-q-2lc}ibo]
s Wil slgton, Saglel Aot
sl tiee) eI S} BRI (e 4)

ofo] HRE 2 201

Fig. 4. Histological observation of healthy and softened tunics
of Halocynthia roretzi, cross-section of the tunics of NI (A,
C) and SS (B, D, E), and longitudinal-section of the tunics
of SS (F). Asterisks indicate bundles of tunic fibers;
arrowheads, tunicate hemocyte; arrows, flagellate; v, vacuole.
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