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Fig.1 Cocoon development of Z. arugamensis

aOh;b:2h;c:12h;d: 36 h; e: 48 h; f: 72 h; g: 96 h; h: 120 h; i: 144 h; j: 168 h; k: 192 h; I: 216 h
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Fig.2 Thejuvenile of Z. arugamensis
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a Juvenile; b and c: Anterior sucker, eyespot (solid arrow) and proboscis (dotted arrow)
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Fig.3 Infestation of P. biaculeatus by the juvenile of Z. arugamensis

a: B 1dJE; by Y 11dJE. Sk PR o faig
a 1 day after infestation; b: 11 days after infestation. Arrows indicate Z. arugamensis



%24

AT TR A g 7K R B € 111 45 2% 4% (Zeylani cobdel |a arugamensi s) it 70 {408 5 A= 1 s W ¢ 159

ELULRATEWT, S iRemai . Wik, TR,
BRI AR B E R 9 d J5 (UMK HY 172,
HIFWEH A B, BRMBURSERAL, FeRBm,
10d J54ET .

g5 Bk, FEKIR R 26°C | B 30 I ARET

fEEf
Host fish

HIELhiE
Newly hatched leech

657 P JBICIE 26 60 m 1 2% OUAE £ 78 AR SR e AL AR 855 5 B
SOmE kg, kg NN A 2T 9 d, 4hig
KEH R RIETF O e e T 2 11 d, R 20 d BP
AT AR E T — A AR o BATE R 2 i ) A 3 s R A
UL 4,

HE11 d BT R

BRI dfEt i i
9 days were needed for the
new cocoon to develop into
juvenile

11 days were needed for the
newly juvenile leeches to
grow to mature adults

iKY
Cocoon

Pl 4 a5 o B =2 I ) A 35 SR
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3 iTie

BoTE5 fin AR5 2% g o TG 1E S S0 44 AR T
s S B B S8 TS UL o A8 2 1 L0 44 i 44 40 31
AR AL BEE R (T ok Dk %, 2018), {HHAK R
AN, AN Z . AEF R, Z s i
i De Silva(1963) k% BLITEFI & Zeylanicobdella
arugamensis, H:JE 44 Zeylanicobdella i1 Zeylanico- il
-bdella %31 A . Hitht Zeylanico &7 22 iE iR “4)
22197 bdella S 4 T i “7KiE” , R , Zeylanicobdella
AT DA B ime” i AR A FROINE arugamensis
i arugam Fldi T i J5 2% -ensis 40 %, Hih arugam &
AR I Kk B S Arugam Y51, HORLYE ARG TR SC 4 BR
BTN TR R 2 -ensis &4 SR 2%, Bl C AR

ML ()", R, arugamensis 1 LLEHIEA BTN
)", HT BRI, R BOR K g
Zeylanicobdella arugamensis 1) 11 3@ 44 7€ 4“8 22 0%
J& 7, SO 44 R BT i AR % 0 (FF: TR, 2020)
2 5 A U AR AR 8 3% X F 2 A U B YR O
B A E % & Y (Murwantoko et al, 2017; T k% %,
2011; X|#5 4, 2015; Whas ¥4, 2019), HHT M ARA
B8 T ) >4 e AL ARG SR A HRGE o AR ST HE ST T LA
1 26 B R 1) 2% DU £0 0 T 32 0 1 BT 5 T ) 2 g A
RGN R, 18 T 9 UG 2R B AR MR
15 ELAG AR 8 A SR 07 o ST IO B R 1 2R U £ )
TS 5 N SR TE ML EE , AHIF ST 1 7 0 B 45 fin 145
2R AEAREE TR R T | AR b B I R B R it
FHOCHEFEA T, B B i g A (B -



160 ook B

% A42%

g3
-
|

FARIREE T, AN [0 28 1 f0 08 5 2 119 77 B9 2 b 4
e AR, nfalE Notostomum cyclostomum B
FEFE T B H FE SR Ik i R B -, DAL
P& (Khan et al, 1995, 1976; Sloan et al, 1984),
AR, AT AR ) 2 0 K B A A ) S
A, FRInsK VR FRAE hEE K A RE 1. AR ST IS E
B i) 2 R Y DR R TR A — 2 RRZ, 5 Kua 5§
(2010) 4B —H, A ADREZ, Bl & s >
0 B AT A [ b R E KRR RE | AR RE sl A
FRMUEE I o ARWFIE A B, X [ B X a5 o k5
2 0 ) PR T AR 40 0 P R e S oy L R
[ T 0 O A R AIG I s A B 5 B R A1
FET R o X4 5 AT 1 R A5 BT Jin i) =%
RPN TG BLE], T & BB RLRARER B R
ARAE G, IR S 2 OB, BiiA s .

I TR R 2 S T O 5 o B 88 =2 R B9 AR R R
BN % (Kua et al, 2010, 2014; Murwantoko et al,
2017), A5, TEKIRA 26°C . EREEH 30 HS%
PER, Bt 22 i i B A T 22 9 d i Hh g 5 4y
TR 28 B B AR TS, TR 1Ld ARER B K
B, PO, HIE BRI, BTS2 s o
PR AT TG EE 20 do X5 ET AT HRE A AN
[F], KuaZ5(2010)#iH , 75 27°C | £hEH 28 4514,
VAWt A i S ), BT fin ) 2 i O A Ak R %))
W R S50 7 d 1 9~10 d, SERUEEAN ARG
i 2 16~17 d, Murwantoko %5 (2017)7E 25°C . £hE N
34 (54T LU 2432 41 B4 (Epinephelus sp.) ki -4,
P A AN A ) 2 12 d 9 d, IR EE 21 d,
VEZ N, R Bl i ) = 0/ B AR Ak AN gy &
B E2ES, EESKEMERE R, S5E
TR REMA — M OC R o SCHRIRE , fE/KIR N
26°C~27C . $hEEN 28 LI E AT, Bl i)
2 W Y BR HREAL R A T 46.8%~88.1%2 1], SE-HI{E A
69.9%. BP AL Y S KR 25°C~27°C, fRakdh
FER 28~30, K. #hEEEEGE Ak, ¥4 E AR
NI RAL S, 400 S 4 0 R 1) A7 R ) (K uaet al,
2014), AWFFETEKIE N 26°C . $hE N 30 ISIET,
A5 B BT 45 fin A >4 0 11 B AR AL R Oy 83.7%, 5 ik
TR EE R HEAR — 3, 28R, FEf0ug O SOk I glig &
B Y52 R 2R T A 5 2 R A BT .

it AR T 2 EIRBR LG BRBUE R G
AR & d P B K AR R KRR T AR PT
L EAINERZITENE, HFEGH.

2 % X M

Ahne W. Argulus foliaceus L. and Piscicola geometra L. as
mechanical vectors of spring viraemia of carp virus (SVCV).
Journal of Fish Diseases, 1985, 8(2): 241-242

Cruz-Lacierda ER, Toledo JD, Tan-Fermin JD, et al. Marine
leech (Zeylanicobdella arugamensis) infestation in cultured
orange-spotted grouper, Epinephelus coioides. Aquaculture,
2000, 185(3-4): 191-196

De Silva PHDH. Zeylanicobdella arugamensis gen.nov. and
sp.nov. from Arugam Kalapu, Eastern Province, Ceylon.
Spolia Zeylanica, 1963, 30: 47-53

Hayes PM, Smit NJ, Seddon AM, e a. A new fish
haemogregarine from South Africa and its suspected dual
transmission with trypanosomes by a marine leech. Folia
Parasitologica, 2006, 53(4): 241-248

Khan RA, Meyer MC. Taxonomy and biology of some
Newfoundland marine leeches (Rhynchobdellae: Piscicolidag).
Journal of the Fisheries Research Board of Canada, 1976,
33(8): 16991714

Khan RA, Paul AJ. Life cycle studies on arcto-boreal leeches
(Hirudinea). Journal of the Helminthological Society of
Washington, 1995, 62(2): 105-110

KuaBC, Azmi MA, Hamid NKA. Life cycle of the marine leech
(Zeylanicobdella arugamensis) isolated from sea bass (Lates
calcarifer) under laboratory conditions. Aquaculture, 2010,
302(3-4): 153-157

Kua BC, Choong FC, Leaw YY. Effect of salinity and
temperature on marine leech, Zeylanicobdella arugamensis
(De Silva) under laboratory conditions. Journal of Fish
Diseases, 2014, 37(3): 201-207

Kua BC, Eugene MB, Oo MG. Morphology of haematophagous
marine leech (Zeylanicobdella arugamensis) isolated from
body of sea bass (Lates calcarifer) fingerlings. Maaysian
Fisheries Journal, 2009, 8(1): 17-21

Liu TT, Tang XQ, Zhou L. The pesticida effects of Chinese
herbal medicine on the trophonts and the theronts of ciliate
Cryptocaryon irritans and the influence of temperature and
salinity on the cyst rupture. Progress in Fishery Sciences,
2015, 36(6): 113-120 [X#&4s, JH/NT, JEmE. 15 Fprhie
25 %} il 4 A% B (Cryptocaryon  irritans) it 2% KRR M 49,
HEMEZ) 554, Wk Bl2= kR, 2015, 36(6): 113-120]

Mulcahy D, Klaybor D, Batts WN. lIsolation of infectious
hematopoietic necrosis virus from a leech (Piscicola
salmositica) and a copepod (Salmincola sp.), ectoparasites
of sockeye salmon Oncorhynchus nerka. Diseases of
Aquatic Organisms, 1990, 8(1): 29-34

Murwantoko, Negoro SLC, Isnansetyo A, et al. Life cycle of
marine leech from cultured “Cantik” hybrid grouper
(Ephinephelus sp.) and their susceptibility against chemicals.
Aquacultura Indonesiana, 2017, 18(2): 72-76

Nagasawa K, Shimadzu N, Ikeda Y. Four new host records for
the fish leech Zeylanicobdella arugamensis (Hirudinida:
Piscicolidag), with an updated host list (1963-2012).
Biogeography, 2012, 14: 143-146

Ravi R, Yahaya ZS. Zeylanicobdella arugamensis, the marine
leech from cultured crimson snapper (Lutjanus erythropterus),
Jergjak Idand, Penang, Maaysia. Asian Pacific Journa of
Tropical Biomedicine, 2017, 7(5): 473477

Ren NX. Study on biological characteristics and detection
method of the marine leech Zeylanicobdella arugamensis.
Master’s Thesis of Shanghai Ocean University, 2020 [{F-T°Jik.
K A1 0% )€ i 45 22 1% (Zeylanicobdella. arugamensis) ()
AR SR AR BT, R R A 5 AR
B, 2020]

Sloan NA, Bower SM, Robinson SMC. Cocoon deposition on



2

AT T R g /K fo i [ £ 111 4545 22 1% (Zeyl anicobdel la arugamensis) (19 76 4 s 5 4= 1% 8 W8 161

three crab species and fish parasitism by the leech Notostomum
cyclostoma from deep fjords in northern British Columbia.
Marine Ecology Progress Series, 1984, 20(1-2): 51-58

Wang YB, Fu SY, Li BS, et al. Prevention and control of the
leech from grouper in farm environment. Journal of South
China University of Tropical Agriculture, 2011, 2(1): 59-62
[EKBE, FFRi, 2N, 45, Il FRAE A B o 0 0
TRSEEY. A A Y)AE R, 2011, 2(1): 59-62]

Wang YB, Liu JY, Chen FX, et al. Leech Zeylanicobdella
arugamensis Parasitic of grouper culture in Hainan. Natural
Science Journal of Hainan University, 2018, 36(3): 262—270
[, XU, PRI, S5, X pg X A BEfa R b
IR IR IETE . 8 R 4l (A SRR i), 2018,
36(3): 262—270]

Williams JI, Burreson EM. Phylogeny of the fish leeches

(Oligochaeta, Hirudinida, Piscicolidae) based on nuclear and
mitochondrial genes and morphology. Zoologica Scripta,
2006, 35(6): 627-639

Yao JY, Xu Y, Yuan XM, et al. Synthesis of 1-methyl-1,2,3,4-
tetrahydroisoquinoline derivatives and its antiparasitic
activity against Ichthyophthirius multifiliis in vitro. Progress
in Fishery Sciences, 2019, 40(1): 141-146 [#Wk#E, 1R7E,
TG, AF. USSR M IRATT AR YA AR ML 2 N
JRHGEPERIIESE. ol Rk e, 2019, 40(1): 141-146]

Zhang W, Sun ZB, Ma AJ, et al. Studies on comparative
embryology and discussion of evolutiology in four varieties
of amphiprion. Oceanologia et Limnologia Sinica, 2018,
49(3): 671-681 [7kfk, FhiiEe, hEZE, 45 Wi
(Amphiprion) PUfh £ A IR G 2R AF T Ak AL i, e
58138, 2018, 49(3): 671-681]

(4t BLIER)

In vivo Infestation and Life Cycle Observation of
Marine L eech Zeylanicobdella arugamensis

REN Ningxin*?, SHI Chengyin'”, WAN Xiaoyuan®, XIE Guosi*, WANG Renbao™?, WANG Haibo*

(1. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Key Laboratory of Maricultural
Organism Disease Control, Ministry of Agriculture and Rural Affairs; Laboratory for Marine Fisheries Science
and Food Production Processes, Pilot National Laboratory for Marine Science and Technology (Qingdao);
Qingdao Key Laboratory of Mariculture Epidemiology and Biosecurity, Qingdao 266071,

2. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai  201306)

Abstract

Zeylanicobdella arugamensis is an important ectoparasitic leech that can infest more than

30 species of marine fish. Diseases associated with Z. arugamensis are prevalent in China and many
countries of Southeast Asia, and frequently cause the death of cultured marine fishes. In order to
continually and steadily provide sufficient live leeches and cocoons for the research of the prevention and
treatment of Z. arugamensis, this study established a propagation method for Z. arugamensis through in
vivo infestation experiments, and proved that two ornamental fish species, spinecheek anemonefish
(Premnas biaculeatus) and tomato anemonefish (Amphiprion frenatus), were suitable for use as fish hosts.
The parasite descendants generated by the in vivo propagation method are still very transmittable after
nine generations. This study also used micrography to observe cocoons and the life cycle of propagated
fish leeches. The results showed that the average cocoon size of Z. arugamensis was (0.66+0.06) mm, and
there was only one fertilized egg in each cocoon. The life cycle of Z. arugamensis can be divided into two
stages: The cocoon hatching stage and the juvenile development stage. Under a seawater temperature of
26°C and sdlinity of 30, Z. arugamensis can complete its life cycle in as short as 20 days. The cocoons of
Z. arugamensis developed into juvenile leeches in nine days, with a hatching rate as high as 83.8%. The
juvenile leeches subsequently infected the host fish, grew to mature adults, and produced new cocoonsin
11 days. This article confirmed for the first time that P. biaculeatus and A. frenatus were both susceptible
hosts for Z. arugamensis. This study not only established an in vivo propagation method for
Z. arugamensis, but also provided technical support for research on the pathogen, pathology, pathogenic
mechanism, detection, and prevention of leech diseases related to Z. arugamensis.

Key words

Fish leech (Zeylanicobdella arugamensis); In vivo Infestation; Life cycle; Spinecheek

anemonefish (Premnas biaculeatus); Tomato anemonefish (Amphiprion frenatus)

D Corresponding author: SHI Chengyin, E-mail: shicy @ysfri.ac.cn



