
  
  スッポン由来細胞の樹立とその特性

  誌名 魚病研究
ISSN 0388788X
著者名 Fu,J.P.

Luo,Z.
Yan,Y.
Zou,P.F.
Zhang,S.H.
Qin,Q.W.
Nie,P.

発行元 [発行元不明]
巻/号 48巻4号
掲載ページ p. 126-134
発行年月 2013年12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)



魚病研究 Fish Pathology， 48 (4)， 126-134， 2013. 12 。2013The Japanese Society of Fish Pathology 

Research article 

Establishment of a Cell Line from Chinese Soft-shelled Turtle 
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ABSTRACT -A continuous cell line derived from extracranial carotid artery of the Chinese soft-shelled 
turtle Pelodiscus sinensis was established and characterized. It was named as 8TA (soft-shelled turtle 
artery) cell line. The cells were muscle-cell like， and were stained with antibody against smooth muscle 
myofilament marker，α-smooth muscle actin. These cells had a normal diploid chromosome number of 
2n = 66， and their 128 rRNA and 168 rRNA sequences shared 99% identity with ones of the turtle in 
database. The cellline can be cultured well in media DMEM/F12 or M199 supplemented with 10% FB8 
at 280C. It was further demonstrated that the cells were transfected successfully with pTurbo plasmid， 
with a transfection efficiency being over 30%. The soft-shelled turtle iridovirus (8TIV) propagated in the 
cell line， causing typical CPE with the formation of inclusion bodies. It is suggested that the established 
8TA cellline provides a convenient platform for studying the pathogenesis of 8TIV and biological aspects 
of the turtle. 

Key words: cell line， Pelodiscus sinensis， Chinese soft-sh創陥dturtle， transfection， soft-shelled turtle 
iridovirus， 8TIV 

The Chinese soft-shelled turtle Pelodiscus sinensis 

has a wide geographical distribution ranging from south-

eastern 8iberia and Korea through most parts of China 

to Vietnam (Ernst et al.， 2000; Fritz et al.， 2010)， and 

has traditionally been a delicious and nutritional food 

(Wang et al.， 1997; Huang et al.， 2005; Chang et al.， 

2008). With the un-coding of its genome， the turtle is 

likely to， or even has， become models for investigating 

the development and evolution of their unique body 

(Nagashima et al.， 2009; Kuratani et al.， 2011; Wang et 

al.， 2013) and the evolution of other biological as well as 

immune functions (Xu et al.， 2009; Fritz et al.， 2010; Du 

et al.， 2011; Magada作 Mompoet al.， 2013). With the 

higher market value， this turtle has an increasing impor-

tance in aquaculture， and has been widely cultured in 

mainland China， and also in Taiwan and Japan， with an 

annual production of more than 285，000 tons in main-

land China alone (Fisheries Bureau， Ministry of Agricuト
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ture， China， 2012). 

However， the culture of soft-shelled turtle has been 

influenced severely by bacterial and viral diseases 

(Chen et al.， 1999; Li et al.， 2008; Liu et al.， 2011; Chen 

et al.， 2013)， particularly with viral pathogens reported 

more than ten years ago. 80me viral pathogens of dis-

eased turtles were identified (Zhang et al.， 1997; Chen 

et al.， 1999; Marschang， 2011). It is， however， only 

until recently that the genome of soft-shelled turtle irido-

virus (8TIV)， the causative agent of so-called ‘red neck 

disease' reported in farmed soft-shelled turtle in China 

(Chen et al.， 1999)， has been sequenced (Huang et al.， 

2009a). Due to the lack of a suitable cell line for the 

soft-shelled turtle， little research or preventative pro-

gress has been achieved in relation with the viral diseas-

es， although some of the viruses， such as 8TIV， may 

grow on certain types of fish cell lines (Chen et al.， 

1999; Huang et al.， 2009a). It is thus considered nec-

essary to establish cell line(s) from the Chinese soft-

shelled tu吋lein order to understand the infective mecha-

nisms and pathogenicity of viral pathogens and to 
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develop efficacious measures for controlling the dis-

eases (Huang et a/.， 2009a; Wang et al.， 2013). 

In this study， a cell line derived from extracranial 

carotid artery of the Chinese soft-shelled turtle， named 

as 8TA (soft-shelled turtle artery) c創恰， was developed 

and characterized. Its susceptibility to 8TIV infection 

was examined， and its applicability for transfection was 

confirmed also in this study. The established cell line 

may then provide a pla甘ormfor studying the viral patho-

genesis and other biological aspects of the soft-shelled 

turtles. 

Materials and Methods 

Primary cell culture， subculture and cryopreservation 

8uperficially normal Chinese soft-shelled turtles， 

weighing about 500 9 each， were purchased from a 

local farm in Wuhan， Hubei province of China. Turtles 

were disinfected with 70% ethanol. Carotid artery was 

carefully dissected out and transferred to DMEM/F12 

medium (Gibco) containing 200 IU/mL penicillin， 200 

μg/mL streptomycin and 5μg/mL amphotericin B. The 

vessel was cut into pieces of approximately 3-5 mm2， 

which were washed three times with the DMEM/F12 

medium for 30 min， before being transferred to T 25 cell 

culture flasks (Corning) with the medium containing 

10% fetal bovine serum (FB8; Gibco) and half dose of 

the above mentioned antibiotics. The primary cells 

were maintained in a humidified incubator (5% CO2) at 

280C， with half of the medium changed every three 

days. 

When a confluent monolayer of cells formed in 

flask， cells were digested with 0.25 trypsin-EDTA solu-

tion (Gibco). They were then sub-cultured at a ratio of 

1:2 in DMEM/F12 medium. After 5 to 10 passages， 

cells were cryopreserved in freezing DMEM/F12 

medium containing 10% DM80 and 20% FB8， and 

stored at -80oC. In brief， confluent cells were 

trypsinized， centrifuged， and resuspended in approprト

ate volume of freezing medium. Afterwards， cell sus-

pension (1.0 mL) was dispensed into 2.0 mしcryogenic

vials (Corning) and stored at -80oC for 48 h in a cryo-

genic rate-controlled freezing container， before being 

transferred into liquid nitrogen for storage. For revival， 

cells were thawed in water bath at 370C until most cells 

became attached. The medium was then changed， 

with cells transferred into T 25 cell culture flask. 

Growth condition 

The effect of different media， different concentra-

tions of FB8 and temperatures on cell growth was 

examined at passage 21 in T 25 cell culture flask. The 

flask containing 2 x 105 cells in 5 mL DMEM/F12 

medium was initially incubated at 280C for 24 h to allow 

the a社achmentof cells. The culture medium was then 

changed to DMEM， RPM11640， M199 and MEM (Gibco) 

respectively， or kept as DMEM/F12 medium， for incuba-

tion at 280C over a period of 11 days. Every other day， 

cells from three flasks in each medium were trypsinized 

and counted. 8imilar approach was used to examine 

the effect of FB8 at the concentration of 0%， 5%， 10% 

and 20% and the effect of temperature at 250C， 280C 

and 370C. 

Ribosomal RNA (rRNA) analysis 

To testify if the cells were derived from Chinese 

soft-shelled turtle， partial sequences of ribosomal RNA 

genes， 128 rRNA and 168 rRNA were amplified and 

sequenced. Genomic DNA was extracted from cells at 

passage 15 by proteinase K digestion followed by 

phenol/chloroform extraction. Two pairs of primers 

(128 rRNA-F: CCCAAAGCAACAATAACAACGG; 128 

rRNA開 R:TTTCATAAGGTAGGCTGTGACGGT; 168 

rRNA-F: TGAAAGGCTAAACGAGGCTCTACC; 168 

rRNA-R: AAGGACTCTGTGACGGGATTGC) were 

designed to amplify the 128 ribosomal RNA gene and 

168 ribosomal RNA gene internal sequences of 

Chinese soft-shelled turtle. The PCR mixture con-

tained 5μL 10 x LA Taq buffer， 2μL dNTPs (2.5 mM)， 

1μL forward primer (10μM)， 1μL reverse primer (10 

μM)，0.2μL LA Taq polymerase， 1μL genomic template 

(0.1μg) and 39.8μL sterile water. The cycling condト

tions involved an initial denaturing phase at 940C for 5 

min， followed by 35 cycles of 940C for 30 s， 600C for 30 

s and 720C for 1 min， with a final extension phase at 

720C for 10 min. The PCR fragments were cloned into 

pMD1ふTvector， and sequenced for comparison with 

known sequences in NCBI using the Basic Local Align-

ment 8earch Tool. 

Karyotyping of cells 

Chromosomal counting was performed in cells at 

passage 21， as reported by Yan et al. (2011) with slight 

modification. Cells were seeded into two T 25 cell cul-

ture flasks with DMEM/F12 medium to produce about 

70-80% coverage. Cells were treated with 0.2μg/mL 

colchicine (8igma， C3915) for 16 h， before being 

trypsinized and harvested by centrifugation (1，000 rpm， 

10 min). The pellets were suspended in 5 mL hypo-

tonic medium (0.0375 M KCI) for 50 min and fixed 

with 2.5 mL fixative (a mixed solution of methanol and 

acetic acid with the volume ratio of 3:1) for 10 min at 

room temperature. After centrifugation， cells were 

suspended in 5 mL fresh fixative for another 15-20 

min. Cell suspensions were immediately dropped 

onto pre-cooled slides， dispersed by blowing， and 

stained with Giemsa solution. Hundred photographed 

cells at metaphase were counted， and chromosomes 

were observed under microscopy. Chromosome num-

bers were counted for each cell， with chromosome 

karyotype analyzed. 
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Ce!l type analysis through immunofluorescence 

Theα引 noothmuscle actin (α-SMA) as a smooth 

muscle myofilament marker was used to identify the 

phenotype of cells (Saga et al.， 1999; Wang et al.， 2012). 

The epithelioma papillosum cyprinid (EPC) cell line 

(Winton et al.， 2010) was stained as negative control. 

Immunofluorescence microscopy was executed as prev卜

ously described (Huang et al.， 2011 b). In brief， cells 

were seeded onto glass coverslips in 24-well plates for 

48 h incubation and fixed in paraformaldehyde. The 

cells were treated with 0.2% Triton X-100 for 12 min 

and incubated with mouse anti-α-SMA antibody 

(Boster). At last， c剖Iswere incubated with cy3-conju-

gated goat ant卜mouseIgG antibody (Boster)， with sam-
@ 

ples mounted in prolong~ gold anti-fade reagent with 

DAPI (Life technology)， and examined with a fluores-

cence mlcroscope. 

Ce!l transfection with a GFP reporter gene 

The newly established cell line was examined for 

its suitability in cell transfection through the pTurbo vec-

tor which expresses green fluorescent protein (GFP) 

The cells were seeded into T 25 cell culture flasks and 

allowed to grow for 48 h before transfection with plas-

mid pTurbo using Lipofectamine 2000 (Invitrogen) 

according to the manufacturer's instruction. Green fluo-

rescence signals were observed under a fluorescence 

microscope， with the transfection efficiency calculated 

as the percentage of positive cells in 30 optical fields 

Susceptibility to soft-she!led turtle iridovirus (STlV) 

Viral susceptibility of the cells was tested using 

STIV strain 9701 which was isolated from the soft-

shelled turtle (Chen et al.， 1999; Huang et al.， 2009a). 

Cells were seeded into T 25 cell culture flasks and incu-

bated at 280C for the formation of the monolayer. 

Cells were inoculated for 1 h with 10μL of STIV stock 

solution diluted with fresh DMEM/F12 medium (without 

FBS)， and the medium was then changed with 5 mL 

fresh DMEM/F12 medium (containing 2% FBS). After 

the infected cells exhibited 90% cytopathic effect (CPE)， 

the culture fluid was frozen and thawed for three times， 

A 60 
... DMEM/F12 B 60 r 

I ... O%FBS 
50ト ー 5%FBS50トー DMEM

before being centrifuged for the discarding of pellets， 

and this viral solution was stored at -80oC， which was 

named as STIV suspension P1. STA cells (passage 

over 25) grown in 5 mL medium were inoculated with 10 

μL STIV suspension P1 (10
525 

TCID5ofmL) and cultured 

at 280C， and virus titration was performed in 96-well 

plates. TCID50 was calculated following the method by 

Reed and Muench (1938). In addition， infected cells 

were stained with Hoechst 33342 (0.5μg/mL final con-

centration) to observe changes in nucleus， and cDNA 

template was synthesized from infected cells to amplify 

the partial sequences of STIV open reading frame 

(ORF) 089 gene and major capsid protein (MCP) gene 

(Huang et al.， 2009a) using gene specific primers 

respectively (ORF 089-F: CTACCTGTGCGACTCTGT; 

ORF 089-R: GATTGAACCTCTCGTAGACAA; MCP-F: 

ATTACACCTGCGTCACTC; MCP-R: TTGTTACCTC-

CACCTCCT). 

Results 

Ce!l culture and morphology 

Cells， designated as STA (soft-shelled turtle 

Fig. 1. Microscopic view 01 the cell line derived Irom carotid 
artery 01 the Chinese soft-shelled turtle Pelodiscus 
sinensis. Bar indicating 100μm 
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Fig.2. Effects of different media (A)， different concentrations 01 letal bovine serum (FBS) (B) and temperatures (C) on the growth of 
the cell line Irom the Chinese soft-shelled turtle at passage 21. Culture media used in the study included DMEM/F12， 

DMEM， M199， MEM and RPM11640， and the effect 01 FBS concentrations was examined with the culture medium 
DMEM/F12， and so was the temperature effect but with 10% FBS. 
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12S rRNA 
C CCAAAGCAA CAAT且且C且且CGGCGTAAAAT GTGGTTAAAC CAAATTCAT且

AAA且CCTAAGGTTGCCCCTT CC且CCA且ACTGTCAT且CGTA且AGT且CAAAT
CAACCCAATA CGAAAGTAAC CTTAATATAT TAGA且AACTTGAATCCACGA 
TCGTTAAGAC AC且AACTGGG且TTAGATACCCCACTATGCT TAACCCTAAA 
CTTAGATATT TTAAATACAA AATTATCCGC CAGAAAACTA CGAGCAAAAC 
GCTTA且AACTCCAAGGACTT GGCGGT且CCTC且AATCCACCTAGAGGAGCC 
TGTTCTATAA TCGATAATCC ACGATAAACC TCACCATCCT TTGCCAACTC 
AGCCTATATA CC且CCGTCAC且GCCTACCTTATGA且且

16S rRNA 
T GA且且GGCT且且且CG且GGCTCT且CCTGTCTC TTACAGCTA且 TCAGTG且AAT
TGATCTCCCT GTGCAAAAGC AGGAATACAA ATATAAGACG AGAAGACCCT 
GTGGAACTTC AAATAAATCA TCAACCAACA CCACACTCAC CCTAATGGTT 
TATAAACAAA GTAAATAACT GATGCATACT TTTGGTTGGG GCGACCTCGG 
AGCAAAACAA AACCTCCGAA AAAAGAACAC AACCCTTTAC TTAGCCAAAC 
AAATCAAAGT GTTCACAACA AAATG且TCCAATCCATTTGA TCAACGAACA 
AAGCTACCCC AGGGATAACA GCGCAATCCC GTCACAGAGT CCTT 

129 

Fig.3. PCR amplilication (A) and sequencing (B) results 01 128 rRNA and 168 rRNA regions in the cellline Irom the Chinese soft-

shelled turtle at passage 15. M indicating DL2000 markers at 2000， 1000， 750， 500，250 and 100 bp; lanes 1 and 4， tissue; 

lanes 2 and 5， the cell line; lanes 3 and 6， negative control 
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Fig. 4. Chromosome analysis 01 the cell line Irom the Chinese soft-shelled turtle at passage 21. A， Frequency distribution 01 chro-

mosome numbers; B， Giemsa-stained metaphase chromosomes; C， Diploid karyotype. Bar indicating 100μm 
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artery)， derived from extracranial carotid artery grew 

well， forming a monolayer within about a month culture. 

The subcultured cells at confluence were of spindle-

shaped appearance， with a mean length of 229 ::!: 44 

(8.D.)μm and mean width of 21 ::!: 4μm at widest point 

(n = 50)， showing the hill-and-valley pa社erntraditionally 

described in vascular smooth muscle cells from mam 

mals (Ross， 1971; Wang et a/.， 2012) (Fig. 1). Cells 

gradually grew faster with the increase of passages. 

They reached confluence within about 10 days before 

the initial 30 passages， and about 6 days afterwards. 

8ince June 2012， 8TA cells have been serially subcul-

tured for more than 40 times 

Growth in different media and temperatures 

Different cell culture media including DMEM/F12， 

DMEM， M199， MEM and RPMI1640 were used to test 

the 8TA cell proliferation. As shown in Fig. 2A， cells 

grew well in 10% FB8-containing DMEM/F12 and M199 

at 280C， while DMEM， MEM and RPMI1640 with 10% 

FB8 were not at all suitable for the cell growth. 

Increased percentages of FB8 also had a positive e行ect

on the cell growth， with the most number of cells 

observed in 20% FB8-containing DMEM/F12 at 280C 

(Fig. 2B). FB8 at 5% and 10% also supported the 

growth， but poor growth was noted when FB8 was not 

added. At temperatures 250C， 280C and 3rC， cells 

grew all well， with higher number of c創Isobserved at 

3rc (Fig. 2C). 

Analysis of 12S rRNA and 16S rRNA sequences 

The expected PCR products of 386 bp and 341 bp 

were obtained from 8TA cells (Fig. 3)， and subsequent 

comparative analysis of the sequences demonstrated 

99% identity to known 128 rRNA and 168 rRNA 

sequences of the Chinese soft-shelled turtle， respec-

tively (GenBank accession no: A Y743420 and 

AY583694， respectively)， indicating that the 8TA cells 

were derived indeed from the Chinese so代-shel恰dturtle目

Analysis of the karyotype 

The chromosome numbers of 8TA cells ranged 

from 42 to 132 with an asymmetrical distribution (Fig. 4). 

Like previous karyotyping studies in Chinese soft-

shelled turtle (Wu et a/.， 1999; Wang et a/.， 2010)， the 

medium of chromosome number was 66 and there 

were 12 relative large chromosomes in size with 2 pairs 

of mediocentrics (m) and 4 pairs of sub-mediocentrics 

(sm). 24 relative small chromosomes and 30 dot chro-

mosomes (2n = 66 = 4 m + 8 sm + 54 t). 

Cellular type 

As shown in Fig. 5， 8TA cel恰 showeduniform 

immunostaining of α-smooth muscle actin， while no fluo-

Fig.5. Immunolluorescence staining lor α-SMA in the cellline Irom the Chinese soft-shelled tu吋lein incubation with α-SMA antibody 
A， indicating the addition 01 the antibody; B， no addition 01 the antibody; C， control with α-SMA antibody-incubated EPC cells. 
Bars indicating 100μm 

Fig. 6. Expression 01 GFP in the cellline Irom the Chinese soft-shelled turtle after translected with pTurbo plasmid. A， Light micros-
copy; B， Fluorescence microscopy. Bars indicating 100μm. 
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Fig. 7. Cytopathic effect (CPE) and nuclear delormation in the cell line Irom the Chinese soft-shelled turtle lollowing the inlection 01 
soft-shelled turtle iridovirus (STIV). A， mock inlection; B， CPE at 48 h post inlection (hpi); C， showing normal nucleus in 
un-inlected cells. 0， condensed nucleus， and virus assembly sites (arrows) in inlected cells. Bars indicating 100μm 

rescence was detected in EPC cells， indicating that STA 

cells showed characteristics of smooth muscle cells. 

Cell transfection with GFP reporter gene 

As shown in Fig. 6， STA cells were successfully 

transfected with plasmid pTurbo， with the transfection 

efficiency being 31.3 :t 4.8% 

Fig. 8. PCR conlirmation of ORF 089 and major capsid pro-
tein (MCP) gene in soft-shelled turtle iridovirus (STIV) 
Irom the cellline of the Chinese soft-shelled turtle. M， 
indicating DL2000 marker at 2000， 1000， 750， 500， 

250， and 100 bp; lanes 1 and 3: STIV-infected cells; 
lanes 2 and 4: mock-infected cells. ORF 089 and 
MCP represents the gene ORF 089 and the major cap-
sid protein 01 the virus， respectively 

Susceptibility to the STlV infection 

After 48 h incubation at 280C， typical CPE with cell 

rounding and detaching from the flask was observed 

(Fig. 7A & B). Nuclear staining revealed the occur-

rence of condensed nucleus， and virus assembly 

sites， indicating the formation of inclusion body in the 

STA cells (Fig. 7C & D). The virus titer in STIV suspen-

sion P2 reached 105.84 TCID501mL (initial titer: 10255 

TCID501mL)， and the virus infection in the STA cells also 

confirmed by the presence of the viral ORF 089 and 

MCP genes in infected cells (Fig. 8). AII of these indi-

cated that STIV can replicate in the newly established 

STA cell line. 

Discussion 

It has been well demonstrated that in vitro cultured 

cell lines developed in mammals have contributed sig-

nificantly to the research in various disciplines of experト

mental biology， in particular in immunology， virology， 

pathology etc. (Lakra et al.， 2011; Pandey， 2013). In 

other classes of vertebrates， almost three hundred cell 

lines have been developed in teleost fish and applied 

mainly to virological and immunological research (Lakra 

et al.， 2011; Pandey， 2013). However， relatively few 

continuous cell lines have been reported from reptiles 

(Clark and Karzon， 1967; Koment and Haines， 1982; Lu 

et al.， 1999)， although the animals represent an impor-

tant lineage of vertebrates， with some of them being 

financially as well as evolutionarily important. Over 
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last ten years or so， several cell lines have been 

reported from the Chinese soft-shelled turtle (Hua et al.， 

1998; Li et al.， 2010; Liu et al.， 2012)， but it is a bit sur-

prising that none of these cells was incorporated in 

actual research in any aspect of the turtle. It was only 

until recently that Liu et al. (2012) established an embry-

onic primary cell culture from 15 to 17 day-old eggs of 

the soft開 shelledturtle， and examined its susceptibility to 

the infection of a poxvirus-like virus. In the present 

study， a cell line STA derived from carotid artery of the 

Chinese soft-shelled turtle has been established and 

subcultured for more than 40 passages. The susceptト

bility of this cell line to STIV was confirmed in this study， 

and it was further verified that the cell line can be geneti-

cally manipulated as a tool for expressing exogenous 

gene. 

Each cell line grows better in an optimal medium. 

For several cell lines developed from green turtle 

Chelonia mydas， RPMI1640 was the optimal medium， 

although other media such as L 15， MEM and M199 also 

provided a good growth for these cells (Lu et al.， 1999). 

Regarding the Chinese soft-shelled turtle， Liu et a/. 

(2012) examined the suitability of several media for the 

culture of embryonic primary c創Is，and found that L 15 

was the optimal medium. In the present study， the optト

mal media for the growth of the STA cell line were 

DMEM/F12 and M199， while other media such as 

DMEM， MEM and RPMI1640 were not suitable. The 

suitability of a medium or the optimal medium for the 

growth of a particular cell line is possibly related with 

the origin or the type of the cells. It seems possibly 

that DMEM/F12 and M199 are suitable media for a bet-

ter growth of smooth muscle cells from other animals 

(Lau and Chacko， 1996; Kim et a/.， 2003; Wang et a/.， 

2012)， as observed for the STA cells in the present 

study. On the other hand， cells from cold-blood ani-

mals， unlike those from mammals， can be cultured at a 

wider range of temperatures. The STA cells from the 

soft-shelled turtle were able to grow at 250C， 280C and 

3rc in the present study， with a higher growth rate at 

370C， which may just reflect the range of suitable tem-

peratures， being 20-350C for the growth of reptiles 

(Shao， 2012). However， cells from the soft-shelled tur-

tle may become ragged and granulated at 370C (data 

not shown)， as reported by Liu et a/. (2012). It is thus 

suggested that the STA cell line developed in this study 

from the Chinese soft-shelled turtle should be cultured 

at 280C with either DMEM/F12 or M199 medium. 

Transfection efficiency is a ruler to evaluate the 

potential utility of cell lines for transgenic and genetic 

manipulation studies (Pande払2013). Various authors 

often observed fluorescent signals in cells transfected 

with GFP reporter plasmids (Cheng et a/.， 1997; Huang 

etal.， 2011a; Lakra eta/.， 2011). In this study， fluores-

cence was observed with the transfection efficiency 

being as high as 30%， indicating that the established 

STA cell line is feasible for genetic operation. 

One other major application of cell line is to facili-

tate the replication of viruses. Iridoviruses (double 

stranded DNA virus) have a wide range of hosts from 

invertebrates to cold司 bloodvertebrates (Williams et al.， 

2005). The family Iridoviridae currently comprises five 

genera， the Iridovirus and Chloriridovirus genera， which 

are associated with insects， the Lymphocystivirus and 

Mega/ocytivirus genera， which infect fish， and the 

genus Ranavirus members which infect fish， reptiles 

and amphibians， and often causes mass mortality 

(Williams et a/.， 2005; Robert， 2010; Whittington et a/.， 

2010). The STIV， a member in the Ranavirus， which 

was isolated from the Chinese soft-shelled turtle with 

red-neck disease (Chen et al.， 1999)， was found to form 

typical CPE and propagate in some fish cell lines， but in 

EAGB cell line derived from the brain of grouper Epi-

nephelus akaara， CPE was observed without increased 

virus titer (Chen et al.， 1999; Huang et a/.， 2011a). In 

this study， STIV propagated in the STA cell line with 

CPE formation and increased virus titer， although the 

titer was fairly lower than those recovered from fish cell 

lines (Chen et al.， 1999). In addition， like other mem-

bers of Ranavirus (Huang et a/.， 2009b)， virus assembly 

sites also formed around the nucleus in infected STA 

cells. Interestingly， STIV may induce apoptosis in 

FHM cells through the mitogen圃 activatedprotein kinase 

pathway (Huang et a/.， 2011 b)， but whether such apopto-

sis is induced in STA cells awaits to be investigated. 

In short， a smooth muscle cell line， STA cell line， 

derived from extracranial carotid artery of the Chinese 

soft-shelled turtle was established and characterized in 

this study， with its culture medium and temperature 

optimized. The successful application of this cell line 

in transferring exogenous DNA and in STIV replication 

implies its suitability for investigating viral and immuno-

logical issues related with the animal. 
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IHNIこ対するアスコルビン酸高濃度投与の有効性はウイ

ルス株や魚体サイズにより影響を憂げる
石川孝典・間野伸宏・水上 海・難波亜紀

小島隆人・庚瀬一美・中西照幸

高濃度アスコルビン酸の投与は，伝染性造血器壊死症

(IHN)の被害軽減に有用な手段になり得るが，養殖場で

効果がない事例もある。そこで， IHNウイルス株および

魚体サイズのアスコルビン酸投与効果に及ぼす影響につ

いて，ニジマス (19および 6g)およびヒメマス (2g) 

を用いて検討した。アスコルビン酸を 5，000mg/kg添

加した市販飼料を 7日間給餌後， 2つのウイルス株

(TK8901， TV0026) で、人為感染を行った。 TV0026株の

人為感染では， ヒメマスおよび 6gのニジマスにおいて

有意な生残向上効果が確認された。一方， TK8901株の感
染では，有意な効果は認められなかった。以上のことか

ら，ウイルス株や魚、体サイズの違いはアスコルビン酸の

高濃度投与が養殖場で安定した生残率向上効果を示さな
い原因の 1つであることが示唆された。

魚病研究， 48 (4)，113-118 (2013) 

スッポン由来細胞の樹立とその特t性
J. P. Fu . Z. Luo・Y.Yan . P.巨 Zou

S. H. Zhang・Q.W. Qin . P. Nie 

スッポン Pelodiscussinensisの頭蓋外頚動脈に由来す

る細胞を新規に樹立した。 STA(soft-shelled turtle 

artery) と名付けられたこの細胞は抗α平滑筋アクチン抗

体と反応することから筋肉細胞と考えられ，染色体数は

2n=66であった。 STA細胞は FBSを10%添加した

DMEM/F12または M199培地でよく増殖し 280C付近が

増殖適温と考えられた。本細胞は， GFP発現系 pTurbo

プラスミドによるトランスフェクション効率は約30%と

高く，また増殖支持性は低いもののスッポンの病原体と

して知られている soft-shelledturtle iridovirus (STIV)に

感受性を有する。スッポン由来の細胞系はいくつか報告

されているがそれらのウイルス感受性についての知見は

乏しいことから，本 STA細胞は今後スッポンのウイルス

病等の研究に有用と考えられる。

魚病研究， 48 (4)， 126-134 (2013) 

養殖ブリの微胞子虫性脳脊髄炎

横山 博・宮崎洋平・良永知義

中国産輸入カンパチ種苗の「キリキリ舞ぃ」を特徴と

する疾病は Spraguea属に近縁の神経系寄生微胞子虫に

よる脳脊髄炎であることが報告されている。本研究では，

2010年に発生した養殖ブリにおける類似の疾病について

調査した。ブリ病魚、の中枢神経系から微胞子虫が検出さ

れ，形態学的観察と遺伝子解析によりカンパチの脳脊髄

炎原因微胞子虫と同種であると判断された。病理組織学

的には，ブリ病魚の神経組織にグリオーシスや神経線維

の変性，神経細胞の空胞化などを伴う脳脊髄炎および病

変部に微胞子虫の胞子塊が観察された。 2010年に発病が

みられたブリ養殖場での定期調査の結果， 2011年および

2012年には本疾病の発生例はなく，微胞子虫の寄生率も

減少したことが示された。この微胞子虫は，おそらく中

国産輸入種首カンパチとともに日本に持ち込まれ，養殖

ブリに伝播したと考えられる。

魚病研究， 48 (4)，119-125 (2013) 

北海道のサケか5分離された冷水病原因菌の遺伝子型

畑山 誠・三坂尚行・水野伸也・小出展久

北海道のサケ瞬化場にて，ある河川に2006-2008年に

回帰したサケ親魚雌から各年 3回(合計 9固にまた

2007年に回帰した親魚由来で冷水病を発症した稚魚から

1回，冷水病原因菌を分離し保有プラスミドと RAPD

によりタイピング、を行った。親魚、から分離した菌は毎回

複数のタイプで構成され遺伝子型の出現パターンは年ご

とには変化していたが，年度内で類似する傾向があり，

年毎に変化する河川内の感染源を共有することが示唆さ

れた。稚魚から分離した菌は全てが同じ RAPDタイプ

で，その親魚群から高頻度に出現したものであった。こ

のことから，親魚、から稚魚、へ菌が伝播したと思われた。

魚病研究， 48 (4)，135-138 (2013) 
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