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on the Wild Flounder, Paralichthys olivaceus and Histopathological

Characteristics of the Host

Seok-Ryel KIM" - Sang-Mu KO - Hoon CHOI"™ - Dachan KIM™" - Jung Jun PARK?
(*South East Sea Fisheries Research Institute, NIFS - “West Sea Fisheries Research Institute, NIFS

"Incheon National University * ~ Chungcheongnam-do Fisheries Resources Research Institute, Freshwater

Fisheries Research Center * ¥South Sea Fisheries Research Institute, NIFS)

Abstract

This study described the morphological ultrastructure of parasite by wusing the scanning electron
microscope and histolopathological characteristics of the host. The parasite was identified as leech,
Austrobdella sp. based on molecular analysis and histopathological reaction of the host. We found that
seven Paralichthys olivaceus were infected with thirteen Austrobdella sp.: eight (TL 12.13+0.21) on the
caudal fin (61.5%), two on the pelvic fin (15.4%) and three (TL 40.2+3.8) on the body (23.1%). The
infected region of the fin was lifted as the leeches sucked the area continuously with their posterior
suckers, and this brought about destruction of the epidermal layer and inflammation and necrosis of
connective tissues of the host. The fin tissue with leeches on showed the hypertrophy and hyperplasia of
mucous cell. The epidermal layer of the fin adjacent to a leech’s posterior sucker was pushed to the
opposite side and showed a decrease in mucous cell. The karyolysis and pyknosis of nucleus were
observed in the epithelial cells and the necrotic region in the epidermal layer. Although these Austrobdella
sp. do not cause direct mortality in the host, the injuries they inflicted on the host have a high potential
to lead to the second infection.
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& S S 2 " ™A B sk A
21 ST Bulguroglu et al, 2014). A 27 (Class
Hirudinea) El(jaw)®} F3°] (proboscis)®] 5
of wel 27 & (orden)E YHAM, & E(Order
Rhynchobdellida) WA= £l we} vlohAH
2] ZH(Family Piscicolidae)®t g &A™ €] ZHFamily
Glossiphoniidae)2 UHAAH o]&L EFol9}
sfrolol 7R dAAHES AMd(eg.
Helobdella europaea)= T2 THYSH H5o]Fol
718N wieAR e AsE (eg
Austobdella  oosthuizeni, Piscicola geometra and
Stibarobdella loricata)e 3T FFolE EFol
EA $+ck(Sawyer, 1986; Mahesh, 1991; Siddall &
Burreson, 1995; Kutschera & Wirtz, 2001; Light et
al., 2005; Bulguroglu et al., 2014).

N AmelFol &8s Austrobdella 45& &
F AEY dRNA B (Sillago ciliata) =%
ul 71 i) Ao w BiE o™ (Badham,
1916), o1Folx= A, HAZe} vl= Az o}
SACA Bad b 9, HIZole FSd 3
el olfiAxE WH"E Zoem HiuFEnh
(Verrill & Smith, 1957; Burreson,
1977, Hayward, 1997; Utevsky, 2004; Bolton et al.,
2005; Kalman, 2006; Roubal, 2006; Williams et al.,
2007; Oguz et al, 2015).
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[Fig. 1] Sampling site, Boryeong-si, Mu-Chang
port, located in the West sea of

Republic of Korea.

<Table 1> Size of the leech on infected region of

the host
Total length .
Host No. Host (cm) | Leech (mm) Infected region
1 41.0 12.36 Caudal fin
2 42.5 11.90 Caudal fin
3 36.5 12.84 Caudal fin
11.94 Pelvic fin
4 39.5 12.61 Caudal fin
11.94 Caudal fin
12.21 Pelvic fin
12.20 Body
5 45.0 12.30 Caudal fin
6 47.0 11.87 Caudal fin
11.21 Body
12.21 Body
7 40.5 12.16 Caudal fin
Average | 40.2+3.8 | 12.13+0.21
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FAEE BEAA Y A 7uke] e AALt
dxlelA F 13vke] (Fo A% 12132021 cm)
o AWt #FFHAJCE ZAELAZE 8utE
(61.5%)= YA L=HudA FHEHJOH, 55
oA 3mlE]  (23.1%), EiRI=gH|olA 2u}g

(15.4%)7F #ZEAT. <5 X9 J7 A%
40.2+3.8cm% gX| g wiEld 1.857HE] o] A g
7F GA AojollA ZAEt AL e ZeE T
ATH<Table 1>). AMZ= e HANE g
ANoH, 714 Fojoll Ao Fdo] #HEEHS]
A &3 Axe] Wy Uehd AR FHS
YRS BAEHA LATH([Figs. 2A, B]).
Aol A AHPE Aol 18S rRNAS £4

Ay uvitpbAME Fol| £38k= 4. bilobata 2 A.
translucens$t L3 FHAHE FAsIHoH,

Austrobdella sp.Z 57339 tH([Fig. 3]).
Austrobdella sp.2] FEl= A H o2 FEA 1

Az A5 oZ A FHKanterior sucker), &
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[Fig. 2] The flounder, P. olivaceus infected by the

leech, Austrobdella sp. A: On the
abdomen body (arrowheads). B: On the
caudal fin (arrowhead). C: Dorsal view of
the leech. D: Ventral view of the leech.
As, anterior sucker; B, body; N, neck;
Ps, posterior sucker.

In this study

100 DQ414255 Austrobdella bilobata
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| DQ414296 Stibarobdella macrothela
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71 I ——— LR ]
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—
0008

[Fig. 3] Phylogentic analysis of 18s RNA of leech.
Phylogenetic analysis was conducted by
the neighbor-joining method(1,000
bootstrap) by MEGA 6.0. The number
indicates the GenBank accession number.

[Fig. 41 The morphological characteristic of the
leech, Austrobdella sp. A: Dorsal view of
the leech. B: Ventral view of the leech,
showing the lateral visicles (arrowheads).

As, anterior sucker;
Ps, posterior sucker.

B, body; N, neck;

Hh(posterior sucker), H(neck)® & (body)Z &
3 TEEHAI(Fig 4A)), EAo SHAAE F
HalA = AT 109949 =W E=7|(lateral
vesicle)E 7FA 2L A ATH([Fig. 4B)).

-r/\]-?ﬂ?(}?ﬂ v7do 2 HFI Austrobdella sp.=
Zo] 09-12 mm AEZTK([Fig. 5A]). A
ke Q&0 g HoQle 2] BYo s S|
Al B R AEEY e B 2ol

HE o FEOE Hoglon 749 -431
Bt 22 100200 ym=Z HE Fo <zt
71% Yd<dip)S 7HAE Y(mouth)o] &A1
Th([Fig. 5B]). &4 A% &A1 2749 Ayt
of °F X mA& A 400~450 ¢mOFE T

i_"
L
JI
31

do I Fkl 2 do da

Holon] HHe el 3 AYe] mgow
s} Auenel FAeis G Ark(Fie

1=}
5C). BAY IS AvEd oHE ERY
om FAR A 200 pmAEY A
(crop)ol SIABtAL 2FFAE 6] 2BAA

(crop caeca)’t FF3| S8l Itk &9 F

Z HIZ A7 150~200 x«me] “(intestine)o] A
W7tal ATk((Fig. 5D)).

Austrobdella sp. & ZA8Ho=2 IS A
FAE QFREREH TTAFAIMEZE F449
B F, 2AARRACE AR 99T dgn
THEFTOE FAH AUATK([Fig. 6A]). HFHE
= %‘?J“”Q’ﬂ‘ﬂii TAEAR FaFe
2 YR e, ol A7 Ao W
= 9THBL vq’ﬂ]j%—ii dof e 74

(mouth pore)oll 2l /W= o] JAATH([Fig. 6B)).
F3°l(proboscis)?} AZAE AAE=T,
F5ole F2 283 Az os FAE
Aom, TFTAHPFFIAEL} 2AAAFRZO=E
749 oz e JYATH[Fig. 6C)). FF
ole] W £ AYe] AT ﬁ]ﬂ]ﬁ =9

Aol gdglom, olBe] e AE FY A
S 9, Fels Fede gue 24

(salivary glands)ol BE = S TK([Fig. 6D)).
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[Fig. 5] Scanning electron microscopy of the leech, Austrobdella sp. A: Ventral view, note that divided
into anterior sucker (As), body (B) and posterior sucker (Ps). B: Anterior sucker, showing the
mouth (M) with lip (L) on the center of the sucker. C: Posterior sucker, note the round shape.

D: Cross section of the body, showing the intestine (1),

teguement (T) surrounding the body.

Wxloll 714 BE FAA
2t A3} Austrobdella sp.= F

e olgstel
dxe] meA=eve] g3, AAsEA 94X
Aeinle] 4¥%E qhteta, olm FEE ol
Auele] guzE Sl Qow 471 BT

o] Eo] Fx7F YebdtK([Fig. 7]). Austrobdella
sp A9 A 224S FFEe FAEH
2 Bol&yn 4] wEel FFRE
HA) A=) s gyHNeH, &

2 HFE Axgn] z2A2 AGySo] gropA|aL
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i —
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-
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Afolell TR HAFo] FAHATK[Fig. 8C)).
Austrobdella sp.2] 3g4kol] Qs LHZA A =g
) AuEe AANZEo] ZHAEHJL, ATAE
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= 4 Fa#0® A ATH(Fig
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[Fig. 6] Light microscope photographs nterior sucker (As), note that
surrounded by tegument (T) and muscular layer (MI). B: Mouth (M), note that mouth pore (Mp)
covered with simple squamous epithelial layer (black arrowhead) and anterior sucker covered
with cuboidal epithelial layer (white arrowhead). C: Mouth and proboscis, note that existed
proboscis (P) under the anterior sucker. D: Cross sectionend of the proboscis, showing the long
columnar epithelial cell (Ec) covered buccal cavity. L, lip; Sg, salivary glands.

[Fig. 7] Scanning electron microscopy of
the leech,  Austrobdella  sp.
attaching on the caudal fin of the
host. ~ Showing the  pushed
epithermal layer (arrowhead) of
the caudal fin (Cf) by the
posterior sucker (Ps). B, body.
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[Fig. 8] Light microscope photographs of the caudal fin of the flounder, P. olivaceus infected with leech,
Austrobdella sp. A: Infected region of the host, showing the tissue of the fin lifting into the
posterior sucker (Ps), destruction of the epidermal layer (arrowhead), and inflammation (white
asterisk) and necrosis (black asterisk) of connective tissue (Ct). H-E stain. B: Host-parasite
interface, showing the hyperplasia and hypertrophy of mucous cell (Mc) in decreased epithelial
layer (El) thickness. H-E stain. C: The fin attached parasite, showing the hypertrophy and
hyperplasia of the mucous cell, and note that existed mucosubstance (asterisk) between
posterior sucker and epidermal layer of the fin. AB-PAS (pH 2.5) reaction. D: The fin adjacent to

posterior sucker,

note that pushed epidermal layer (black arrowhead) and showing the

decreased mucous cell, karyolysis and pyknosis nucleus of epithelial cell, and necrotic region in
the epidermal layer (white arrowhead). AB-PAS (pH 2.5) reaction. Ctl, connective tissue layer.

N.EE

AT Ased Adge FH 2 EAAE
1ol 3l 18S rRNA F3 AlEday 24
A3} Austrobdella sp.2 = SITE Curran et al.

£
H

o

016)°ll o3 Fejstz ZFHol mE" 2
To A= ol fla, FAE o] Fofxl o
Aol JEE AHAdES A= ol 4
bilobata®} FAFSIt}. € Williams and Burreson
(2006) ATl 2I8}H, A. bilobata®} A. translucens
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TollA # % Austrobdella &2 T2
cairae, A. coliumicus, A. oosthuizeni 3} 7+
a4

anoculata, A.

#Zol wF7F A= FE U
AA7A Austrobdella = F 9
O™ A anoculata, A. cairaeS} A.
Ao} FRAQS] FE|H ol
] (Burreson, 1977; Williams et al., 2007; Kalman,
2006), A. coliumicusS} A. losmoliniensis®] 735 2
g EAE sd e gl (Williams et al,
2007), A. oosthuizeni®] 735 ‘Folxel7} Fsk= &
B A=Yl A (Utevsky, 2004), 4. rapax®]

translucens <}
(<Table. 2>).
Fol <dHA

californica=

<Table 2> Hosts and region for Austrobdella sp. with category for each species.

Parasite species Hosts Host species Region (nearby sea) Citation
Austrobdella sp. | Fish Paralichthys olivaceus Korea (West sea) This study
Hippoglossina stomata
Austrobdella . . Lo Southern California
anoculata Fish Pleuronichthys verticalis (North Pacific Ocean) Burreson, 1977
Pleuronichthys decurrens
Austrobdella Fish Acanthopagrus australis Australia Roubal, 2006
; is
bilobata Rhombosolea tapirina (Tasman Sea) Ingram, 1957
Mexico,
Austrobdell, . Southern Californi a1
c;{z’i;g etia Fish Zapteryx exasperata (C()}Elfe(r)? C:lilf(()):nnili Williams et al., 2007
North Pacific Ocean)
Hippoglossina stomata
Pleuronichthys decurrens | Southern California
) o North Pacific O Burreson, 1977
Pleuronichthys verticalis | (NO acific Ocean)
Austrobdella Fish
californiana Scorpaena guttata
Xystreurys liolepis California
Santamonica Bay Kalman, 2006
Paralichthys californicus | (North Pacific Ocean)
Austrobdella . Chile
coliumicus Shellfish Ensis macha (South Pacific Ocean)
Austrobdella Fish Discopyge tschudii Chile Williams et al., 2007
losmoliniensis Crustacean | Homolaspis plana (South Pacific Ocean)
Austrobdella .. South Africa
vosthuizeni Crustacean | Jassus lalandii (Indian Ocean) Utevsky, 2004
Austrobdella . . Mexico .
rapax Fish Paralichthys dentatus (Gulf of Mexico) Verrill, 1873
Fish Sillago analis Hayward, 1997
Austrobdella Fish Sillago ciliata Australia Badham, 1916
transl T S
ranstucens Fish Sillago shomburghii (Tasman Sea) Hayward, 1997
Fish Arripis trutta Bolton et al.,2005
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13]-(Verr111 & Smith, 1874). T3 A. bilobata$} A.
translucens®] 73 -%- sl el o
A A S A h(Badham,  1916; 1957
Hayward, 1997; Bolton et al., 2005; Roubal, 2006).
|52 MFHOE AEH} F&o] FFste Al
of WHEE FFoE YEhd vt glon, ofF7}
A ofAlo} w7t Al Bargnl §lan, oyl S
ZFAAE A A ﬂ—%&i HEHAT 2ok 2
2 Austrobdella & REES EAI Ay X
E B3l FEst E of ojHo dX|o 7]
Austrobdella sp.= SFA EAHE T fFASH
o & 5 Utk

EZ LJ—E.

Ingram,

2 AqoA B ArEEe] 93 FEA
I A4E3 45E, e A AL mau 9
o, FA9 FHo| oo 7HAIH,
AERE 50 53 FA2 FEFHARL HHo
U R #EFA FUtE ol HEE
Austrobdella sp.2] &A= A, & 5% $F4H
o2 WystA FEHEKBadham, 1916; Ingram,
1957). AHEE 85 /A JA &= tiAl 25

o7 :rr_xégo] /\]i/k-lo] =2
TAE B Awos ol

F5-°l(proboscis) 7}
s7o F¢os 4

A= FEEF st BAS 7RI
(Stachowitsch, 1992) ATolA TR A
A o"d A= 04741]1—_44], Badham(1916)3%}

Ingram(1957)2] B30 A Austrobdella sp.2] & &
H= A7 571 delle A5 golAw A7t
H APYPCo R nicky ok =S F35o A
T /‘ﬂs‘?—b Aol wjZ&: 717} kel EA)sH,
% W3 FERke] &9 o
A ’é} ]'»)\‘C o] miEs %‘%
ofEA Yehtet, o+
o|7] wjFolty. 1=y} ol& 74‘31134
A FHEe Fojzltka ATk
Amelol o3k {Ae 7R A&
, ANz ST 9 354

K
45 3 A T 22

>

AR S A=
AT

= - Uhst - wrEE
AZAF AT ditd oz yYehte z2dwshy
A FEHEL A P H¥(progressive

changes)¥} B34 W W(regressive changes) 2
:‘

ol S, AP WS Sy Kle] AA
W 3ol 7}%1 el A4 e

A

%@%:%§WQM<am mU)%;ﬂ?ﬂH~q
T dxo] adRelA vehtes v 5 19
A W sigsle Az HY, HAAM =z
o] F7tet @EWEe FE =9 - IR ~E
g2 gk dxA-QA wkgo|ty. TFHke F3)
Hors EHAoAY WHHAA e 38z
2Ef 27t EAEH, ol AEshAl 7]e9
7k & We AAE Jst Alxze 7]
4 7)5o] S7tEE d4eE BEATtH(Meyers and

Hendricks, 1985; Takashima and Hibiya, 1995). ©
Sol, olglg S Aoyt upol 2ol o
22 o] 1o g #Agd 4 Utk wiokAH
2] 7<% Zeylanicobdella arugamensis<= 2] ol A
&Y (Epinephelus coioides)®] A|=ju]o] FZ 3}
=S dodle ZeE  dEA  dewn,
Austrobdella sp.= ©1F< I|Fe} A=uld F
2, 28, JAF 2 BFE dod|H ol9ox o
g 293 zEHz9 jlol d &+ U
(Badham, 1916). T3t o] thre] AFoA A
s AR Hdd vAAE &8st

Asd q ded, FE
Trypanosoma®t & 45?1 Haemogregarina spp.
I8]3 71 Hpolgj et Ml Fol ¥ % Hith
Ame o8 AE He AeE BRuHn L
2 olzggl F3=mo| Ao|ZEhE, TNk X
E a2 129 10F9 o /oA g A
w5
Ql Trypanosoma$t A7 Haemogregarine©)
olFul/HA He-& ke ofFolA dHE oFI%H
g By ¥ 8} lom(Hayes et al, 2006),
Hemmingsen & (2005)2] A-7oll oJ3tA He|H
of AAsk= vbAMER] Johanssonia arctica®]

Aol HE Rl

Ql Zeylanicobdella arugamensis7} SAE.Z5F
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