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Fig. 1 Clinical symptoms of white-gill disease in Siganus fuscessens
A. Surface appearance of diseased fish; B and C. anatomy of diseased fish.
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Fig. 2 Infection of worms in diseased fish gills
A. White worms at the end of gill filaments; B. the worm body adsorbs the end of the gills, and much mucus in the gills (i. worm body;
ii. mucus); C. after 25% ethanol treatment, a large number of worms fell off; D. lanceolate worms under the dissecting microscope.
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Fig. 3 Morphological observation on the pathogenic worm of white-gill disease in Siganus fuscessens
A. Dorsal view of a whole worm; B. sucker; C. haptor; D. clamp; E. copulatory organ; F. egg;

G. opercular filament with long and distally end winding.
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Tab.1 The morphological comparison of of different polychilia sp.
Tt H Z IR (A BEY) I [ 2 s AR AR ) Ry % ) Mg £ 5 B0
item Polylabris sp.(this study) Polylabris cf. mamaevi Polylabris gerres Polylabris halichoeres
5 host T T NG mIEE A
Siganus fuscessens Siganus fuscessens Gerres marcrosoma Takifugu bimaculatus
&K body length 3.152 (2.850-4.152) 2.811 (1.837-4.122) 2.079 (1.000-2.750) 2.59-3.42
R ARAKGE greatest body width 0.508 (0.420-0.650) 0.446 (0.359-0.595) 0.294 (0.250-0.450) 0.51-0.61
JaWe 23K haptor length 0.940 (0.725-1.250) - 0.817 (0.450-1.150) 0.69-0.98
A #K sucker length 0.060 (0.048-0.076) 0.061 (0.049-0.074) 0.059 (0.050-0.075) 0.055-0.061
% #9E sucker width 0.056 (0.046-0.070) 0.057 (0.049-0.072) 0.045 (0.030-0.052) 0.040-0.043
4% H number of clamp 72-92 54-94 68-112 56-64
ZHEH number of testes 9-15 9-14 10-16 9-13
0.055 (0.045-0.062) 0.053 (0.046-0.060) 0.042 (0.025-0.068) 0.037-0.045

SRR

copulatory organ height

AR HAR
copulatory organ diameter

BIA(RK egg length
BIAIRTE egg width

0.032 (0.026-0.034)

0.192 (0.180-0.210)
0.080 (0.066-0.088)

0.033 (0.027-0.037)

0.208 (0.194-0.218)
0.064 (0.055-0.076)

0.008-0.013

0.173
0.080

100 DCC-2019#MT680612.1
98| ' LIKZLE AR Polylabris cf. mamaevi MH700591.1

41 g2 & . Polylabris sillaginae GU289509.1

100

Cynoscionicola branquialis AF382050.1
77 SEERIEAR B Microcotyle sebastis AF382051.1
Microcotyloides incisa MG586861.1

SH4& W Heteraptaheterapta CIFE-HHO1 KF804036.1
1

00! Heterapta chorinemi CIFE-HCO1KF804034.1
AT B Ancyrocephalus percae KF499080.1

95— BRZEMg4 ™ Haliotrema sicklocirrus KJ571015.1
L UM RL W Haliotrema dongshaense KJ571014.1
005 —

Dactylogyrus prostae MG793036.1
AL AFEIR R Dactylogyrus pseudogobii KX812458.1

Kl 4 JET 28S rDNA J¥4I(C1-D2 )M 19 2 5t S A AR R Ge K T
Fig. 4 Phylogenetic tree of Polylabris spp. and relevant species based on the gene sequence of 28S rDNA (C1-D2 region)
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O ILE R A BT AN 3. @R LG ILEAE R E AN, K. R A SUR LT L. @ A 2UE KEa A
Fig. 5 Histopathological examination of tissues of diseased Siganus fuscescens
A. Disintegration of gill filaments and lamella of diseased fish; B. gill vessels of diseased fish without red blood cells;
C. gill filaments and lamella of healthy fish with regularly arrangement and clearly structure; D. gill vessels of healthy
fish with a large number of red blood cells; E. in the diseased fish, the boundary between the hepatic cells was blurred;
hepatocytes karyopyknosis, and no red blood cells were found in hepatic vessels; F. in the healthy fish, polygonal liver
cells were evenly arranged, and there were a large number of red blood cells in hepatic vessels; G. no red blood cells
were found in the splenic sinus and blood vessels of diseased fish; H. a large number of red blood cells were found in the
splenic sinus and blood vessels of healthy fish; 1. very few red blood cells were found in the heart tissue of diseased fish;
J. a large number of red blood cells were found in the heart tissue of healthy fish; K. no red blood cells were found in
the kidney tissue of diseased fish; L. a large number of red blood cells were found in the kidney tissue of healthy fish.
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Pathogen identification and histopathological observation of polylabri-
sosisin mottled spinefoot, Siganus fuscescens
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Abstract: From October to November 2019, a disease characterized by the appearance of pale gills as the main
symptom was recorded in mottled spinefoot (Siganus fuscescens) cultured in a pond at the Pilot Research Base for
Marine Fish Seed Breeding in Fujian Province, China. The aim of this study was to investigate the pathogens that
caused this disease in spinefoot through clinical, anatomical, histopathological, and morphological observations,
as well as 28S rDNA sequence analysis. External clinical signs included slow and impaired swimming, along with
intermittent quick swimming, and subsequent death. The gill filaments of the diseased fish were whitish, and nu-
merous worms were observed on the gill filaments. Gross signs of anemia were observed in the gills, liver, heart,
spleen, kidneys, and muscles. Histopathological analysis found that very few red blood cells were found in the
gills, liver, heart, spleen, kidney, and other tissues of the diseased fish. The worms isolated from the diseased fish
were nearly spindle-shaped and lanceolate, with a highly specialized haptor of two parallel rows, each comprised
of 36—46 microcotylid clamps, and the copulatory organ was a conical chitin tube structure with an average height
of 0.055 mm (range: 0.045 to 0.062) and an average base diameter of 0.032 (range: 0.026 to 0.034). The results of
the 28S rDNA (C1-D2 region) sequencing analysis showed a high similarity (100% identity) to other available
Polylabris cf. mamaevi sequences in the GenBank database. Based on the morphological characteristics and ge-
nomic DNA sequencing, the worms were identified as P. cf. mamaevi, a parasite that causes white-gill disease in
spinefoot. Our results provided a reference for the diagnosis, prevention, and control of diseases in cultured mot-
tled spinefoot.

Key words. Siganus fuscescens; white-gill disease; Polylabris cf. mamaevi; pathogen identification; histopa-
thological observation
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