
  
  日本の養殖カンパチの体側筋に寄生していた条虫幼虫

  誌名 魚病研究
ISSN 0388788X
著者名 小川,和夫

巌城,隆
伊藤,直樹
長野,泰三

発行元 [発行元不明]
巻/号 47巻1号
掲載ページ p. 33-36
発行年月 2012年3月

    
農林水産省 農林水産技術会議事務局筑波産学連携支援センター
Tsukuba Business-Academia Cooperation Support Center, Agriculture, Forestry and Fisheries Research Council
Secretariat

Powered by TCPDF (www.tcpdf.org)



f.(IJ[):j fi]f~t Fish Pathology, 47 (1), 33-36, 2012. 3 

Larval Cestodes Found in the 
Skeletal Muscle of Cultured 
Greater Amberjack Seriola 

dumerili in Japan 

Kazuo Ogawa 1"" Takashi Iwaki1
, Naoki Itoh2 

and Taizo Nagano3 

1 Meguro Parasitological Museum, Tokyo 153-0064, Japan 
2Laboratory of Aquacultural Biology, Graduate School 

of Agricultural Science, Tohoku University, 

Miyagi 981-8555, Japan 
3Kagawa Prefectural Fisheries Experimental Station, 

Kagawa 761-0111, Japan 

(Received October 21 , 2011 ) 

ABSTRACT -A long, tubular "parasite" was found in the 
muscle of greater amberjack Seriola dumerili cultured in 
Kagoshima and Miyazaki prefectures. Infection with this 
parasite was very rare, only occurring in two amberjacks 
from Kagoshima and one from Miyazaki . Molecular analy
sis indicates the parasite is a cestode of the order Try
panorhyncha, most closely related to the subfamily Grilloti
inae, family Lacistorhynchidae. The tubular structure was 
a blastocyst. There was no evidence of the scolex in the 
blastocysts, which may not have been sampled intact, mak
ing it impossible to identify the parasite. This is the first 
report of Trypanorhyncha infection in greater amberjack in 
Japan. 
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A long, tubular "parasite" was found in the muscle 
of greater amberjack Serio/a dumerili cultured in 
Kagoshima and Miyazaki prefectures, when fish were 
harvested and filleted. Morphological examination and 
molecular ana lysis ind icate that it is a larval stage of 
cestode. It is thus revealed that the tubular structure is 
a blastocyst, which contains the parasite body, of the 
cestode . A brief description of the parasite and a 
result of molecular analysis are provided in this paper. 

Materials and Methods 

Collection of parasite specimens 

Three cestode blastocysts were collected from the 
Skeletal muscle of greater amberjack, body weight ca. 3 
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kg each , two from Kagoshima prefecture in April 2011 
and one from Miyazaki prefecture in May 2011. Fish 
from Kagoshima grew out from seeds artificially pro
duced and cultured in Kagoshima fo r two years. Fish 
in Miyazaki was imported from China and cultured in 
Miyazaki prefecture ; the size of the imported seed and 
culture period in Miyazaki was not made clear. Blasto
cysts were removed from the host muscle and fixed in 
70% or 99% ethanol. The size of two blastocysts (one 
from Kagoshima and the other from Miyazaki) was 
measured on a computer using ImageJ (image process
ing program available at: http ://rsb.info .nih .gov/ ij / )l) 
Briefly, the specimens were photographed and stored in 
the computer as jpeg files. Using ImageJ , a curved 
median line from the anterior to posterior end of the 
body on the photograph was segmented into straight 
lines, which were measured by the software. Measure
ments were made in triplicate for each specimen and 
given as the mean value. 

Molecular analysis 

DNA was extracted from the three blastocysts by 
DNeasy Mini Kit (QIAGEN) following the manufacturer's 
protocol, and purified DNA was used as template for 
polymerase chain reaction amplification . 

In order to amplify partial small subunit ribosomal 
RNA (SSU rRNA) gene, PCR was carried out using un i
versal primer pairs designed from eukaryote SSU rRNA 
gene; Cg-542F (5'-GCA AGT CTG GTG CCA GCA-3') 
and Cg-1440r (5'-AGG GCA TCA CAG ACC TGT TAT-
3') . PCR was carried out in 20 ,uL volume containing 
0.1 ,uL of Takara Ex Taq DNA po lyemerase (Takara 
Bio), 2.0 ~IL of PCR buffer (Takara Bio), 1.6 ~IL of dNTP 
mixture (2.5 mM each dNTP) (Takara Bio), 0.6 ,uL of 25 
,uM each prime r, 1.0 ,uL of extracted DNA and 14.1 ,u L 
of DNase-RNase free distilled water. PCR tempera
ture condition was first-denaturation at 94°C for 5 min , 
35 cycles of denaturation at 94°C for 30 s, annealing at 
52°C for 30 s and extension at 72°C for 30 s, and fi nal 
extension step at 72°C for 7 min . The PCR product 
was analyzed by running on 1.5% agarose gel contain
ing GelGreen Nucleic Acid Gel Stain (Biotium). 

PCR amplicons with approximately 1,000 bp were 
extracted using QIAquick Gel Extraction Kit (QIAGEN) 
according to the manufacturer's protocol , and then 
sequenced using both Cg-542F and Cg-1440r primers. 
Homology searches were conducted using nucleotide 
BLAST lodged in the NCBI website (http ://blast .ncb i. 
nlm.nih .gov/Blast.cgi). 

Obtained SSU rRNA gene sequence data were 
aligned with selected relevant species and analyzed by 
Neighbor-Joining method with Kimura's 2-parameter 
model and Maximum-Likelihood with General Time 
Reversible model using MEGA 52), In both analyses, 
gaps we re treated as missing data , and bootstrap val
ues were calculated with 1,000 replicates. 
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Results 

Molecular analysis 
Total 1,093 bp sequences were identified from the 

three parasite samples from Kagoshima (KGS-1 and 
KGS-2) and Miyazaki (MYZ), and both sequences were 
100% identical. The identified gene sequences were 
registered in GenBank under the accession numbers 
AB675664, AB675665 and AB675666 for KGS-1 , KGS-
2 and MYZ, respectively. BLAST searches revealed 
that the obtained sequences had high similarity with 
SSU rRNA genes of trypanorhynchan flat worms, with 
Protogrillotia sp. (= Pseudogrillotia sp. 2), Dasyrhynchus 
spp., Grillotiella exilis showing 95% similarity. 

Phylogenetic trees drawn by Neighbor-Joining and 
Maximum-Likelihood consistently indicated that this 
parasite species was related to a clade including 
Dasyrhynchus spp., Pseudogilquinia spp., Protogrillotia 
sp. and Grillotiella exilis of Grillotiinae, Lacistorhynchi
dae, Lascistorhynchoidea, although the bootstrap val
ues to support this phylogenetic relationship were less 
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than 50% in both analyses (Fig. 1). 

Description of the parasite 
Blastocysts were extremely long and smooth, 

strongly curved, irregularly twisted, not uniform in width 
and elliptic in a cross section (Figs. 2 & 3). Macro
scopically no host reaction was noticed. No entire blas
tocysts were collected; the two blastocysts, though 
incomplete, were 45.0 cm and 55.3 cm long. Unfortu
nately no scolex was collected. 

Discussion 

The blastocysts were similar in size and shape to 
the nematode Philometroides seriolae, known to infect 
the skeletal muscle of yellowtail, though infection has 
not been recorded from greater amberjack3

). However, 
the blastocyst was easily distinguished from the nema
tode morphologically; it was not uniform in width and 
somewhat flattened in a cross section . while the nema
tode is almost uniform in width throughout its entire 
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Fig. 1. Inferred phylogenetical relationships of selected Trypanorhyncha species by Neighbor-Joining (Fig. 1 A) and Maximum
Likelihood (Fig. 1 B) based on SSU rRNA gene sequences. Bootstrap values more than 50% were shown on nodal support, 
and the tree is rooted to Eutetrarhynchoidea parasites (Oollfusiella tenuispinis, Halysiorhynchus macrocephalus and 
Rhinopterico/a megacantha) and Tentacularioidea parasites (Nybelinia aequidentata and Kotorella pronosoma). "'Note : 
Protogrillotia sp. (00642929.1). Callitetrarhynchus gracilis (00642921.1) and Otobothrium mugilis (00642912.1) are regis
tered as Pseudogrillotia sp. 2, Callitetrarhynchus speciosus and Otobothrium sp. POO-2006 in the GenBank database, 
respectively. These changes of the scientific names in Figs. 1 are followed by Palm et al. (2009) 12) and Olson et a/. (2010) 11) 
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Fig. 2. A blastocyst in the muscle tissue of greater amberjack 
Serio/a dumerili from Kagoshima prefecture. Scale 
bar: 3 cm. 

Fig. 3. An incomplete blastocyst removed from the host cul
tured in Miyazaki prefecture (fixed in 70% ethanol). 
When removed, it was fragmented in three parts, 45 
cm in combined length. No scolex was found. 

length except for anterior and posterior ends which are 
tapered toward extremity and round in a cross section. 

Trypanorhyncha is not rare parasites of marine fish, 
with 277 recorded species4

), but only one record of 
such infection has been known among cultured marine 
fish of Japan: Ca/lotetrarhynchus sp. in the body cavity 
of yellowtaiI3

,5,6). No cestode infection has been 

recorded from the muscle of Seriola spp., both wild and 
cultured, in Japan3

). It is clear that greater amberjack 
from Kagoshima became infected locally, while it is 
unknown whether the cestode in greater amberjack 
from Miyazaki originated in China or in Miyazaki. The 
parasites were noticed when the fish were filleted 
before sent to market. Although no accurate data are 
available, they said that such a big parasite would not 
have been overlooked when filleted and that the preva
lence of infection of greater amberjack should be low 
enough as to be one out of tens of thousands of fish 

processed. This suggests that the cestode is a newly 
emerged parasite in Japan. 

The order Trypanorhyncha is a highly diversified 
group of parasites infecting elasmobranchs. Teleost 
fish act as intermediate hosts of this cestode. The lar
val stages found in the teleost fish are categorized into 
three types based on their morphology; the plerocercoid 
with an external scolex and a lack of blastocyst, the 
plerocercus with a retracted scolex within a blastocyst, 
and the merocercoid with a retracted scolex within a 
blastocyst, with the anterior part of the scolex addition
ally being invaginated'S). Without scolex, it is not cer
tain whether the present larval stage is plerocercus or 
merocercoid. 

The trypanorhynch cestodes have several life cycle 
patterns, in which the final host is always elasmo
branchs and the first intermediate host is always 
copepodsS). Teleost fish become infected by feeding 
copepods or small fish. Since the life cycle is unknown 
for the present cestode, it is not certain whether the 
greater amberjack became infected by feeding cope
pods or fish. This makes it very difficult to establish 
practical control measures. Since the infected fish 
looked apparently healthy, it was not possible to diag
nose infection before processing the fish. Trypanorhyn
cha is not a human parasite, but this cestode should be 
removed before reaching consumers due to unaesthetic 
appearance. 

Deardorff et al. (1984)9) made a parasitological sur
vey on "kahala" Seriola dumerili caught in Hawaii, 
They found blastocysts in the muscle of the head and 
along the back just below the dorsal fin from 7 out of 18 
fish examined with the intensity of infection ranging from 
2 to 23. Based on the morphology, they assigned the 
cestode to the genus Pseudogri/lotia, but did not give a 
species name. Palm (1995) 10) proposed a new species 
Pseudogri/lotia zerbiae for the plerocercus of greater 
amberjack collected from the musculature of Serio/a 
dumerili in Ocean Springs, Mississippi, USA, and syn
onymized the Hawaiian cestode with this new species. 
Later, Palm (2004)S) included P zerbiae into a new 
genus Pro togri/lotia , and thus Pseudogri/lotia zerbiae 
was renamed as Protogri/lotia zerbiae. Unfortunately, 
no scolex was found in this study and no molecular data 
are available for P zerbiae from greater amberjack in 
Hawaii and Mississippi. Thus, the identification of the 
present cestode remains to be studied. 

Both Neighbor-Joining and Maximum-Likelihood 
trees consistently indicated that the parasite in this 
study is related to Dasyrhynchus spp., Pseudogi/quinia 
spp., Gri/lotie/la exilis and Protogrillotia sp. in the sub
family Grillotiinae. However, it is noted that worms in 
the subfamily Grillotiinae were divided into two distinc
tive groups, namely one containing Gri/lotia spp. and 
Paragril/otia similis, and the other one containing 
Oasyrhynchus spp., Pseudogilquinia spp., Gri/lotie/la 
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exitis and Protogrillotia sp. Moreover, family Pterobothrii
dae including Pterobothrium spp. appears to be imbed
ded in family Lacistorhynchidae in the tree, and those 
phylogenetical confusions were also recognized in 
Olson et at. (2011)11) and Palm et at. (2009)12) in which 

both LSU and SSU rRNA regions were used for 
analysis. Re-classification of taxonomy in the subfam
ily Grillotiinae as well as family Lacistorhynchoidae may 
be required. 
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小川手lけと .M~~兵 隊・ 1) r JN~ 前払J . 長 ~U.泰三

}Jt児島県 (2例)と符11崎県(1 fYlJ)で接対iされたカ ン

パチを IJIif:j の|努に 3 枚におろしたところ . 笥 ~I:: !:1;枚の長

い1f:i';1犬の付与j宜物がイ本i!!日百lこ見つかった。;11伝子解析のが!

扶 この構造物は|些11吻1，，1条虫であると考えられた。この

ことから。カンパチはこの条山の1-I-rI1¥11I'1二tであって，管

状構造物は擬充足!-UH)jの尾}j包 (プラス トシスト)である

ことがl'リ 19-1 した o しかし足}j包は完全な ;}I~て-- 1"1収で、きず

内市;に合まれているはずの日1itiiiが見つからなかったこと

から.極の|司定はできなかった。本寄生例はカ ンパチの

|ι11吻ド|条虫の 円本における初級告である。
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