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 ABSTRACT  A  new  fibroblastic cel]  ]ine

 was  established  from  the  cauda]  fin of  the

 goldfish, Carassius a"ratus.  The  cells,

 designated  CAF  has'e been  subcultured

 over  80  times  since  their  initiation in

 August  1977. There  was  no  difference in

 the  gro"'th rate  between  10 and  20%  feta[

 calf  serum.  .dLt5% fetal ca]f  serum  and  20%

 calf  serum,  the  growth  curves  fell slightly

 lewer than  the 10 and  2e%  levels of  fetal

 calf  serum,  CAF  cells  were  cu]tured  at

 various  temperatures.  The  rate  of  cell

 growth  increased with  increasing  temper-

 ature  over  the  range  of  16 to 330C, whereas

 ne  cell growth  was  obseryed  at  60C. Plat-

 ing eraciency  of  CAF  ce]]s  was  estirnated

  to be 10%', when  2,OOO or more  cel]s  per

 dish were  inoeulated at  260C. (Zool. Mag.

 88.･ 321-324,  1979)

   A  nutnbeT  of  iish cell lines have  been

established  in the fie]d of fish virology  (Wolf
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    Quimby, I969). SjU-1,  the  only  cell  line

clerived from  somatic  cells  of  the  goldfish, was

developed by G.J. Rio et  cl.  (1973> in search

of an  assay  system  for interferon  studies  at

the  in vivo  and  in vitro  aevels.. In describing

all  these  celt  lines, reference  has hardly er

not  at  al! been  made  to their plating eMcien-

cies.  In this  report  a  neisT  ce]1  line. designated

CAF,  derived  from  the  cBudal  fin of  the

goldfish, Carcssius auratus,  was  dea]t with,

It has  a relatively  high  plating eMciency  of

about  10%,  which  is much  lower  than  these

of  various  mammalian  ce]1  ]ines, but  which

still  c,an be used  for studies  of  the  effects  ef

radiation  and  other  environmental  agents  on

fish cells  in vitro,

Esf.ab?ishment of  a  neu'  ,fish celt  lfne

   A  goldfish (one-year old,  IOcm  in total

tength) was  sacrificed  and  the  caudal  fin was

rerr)oved.  The  fin was  sterilized  in 1%  sodium

hypochlorite and  70%  alcohol  for one  minute

each,  and  then  washed  once  with  sterilized

disti:led water  and  hvice  with  TC-199.  There-

after,  the fin was  minced  with  a  pair of  scissors

as  finely as  possible, and  "ras  planted  in a  30-

ml  p]astic fiask CFa]con 3e12) containing  5-ml

HEPES-bufi'ered culture  medium  (pH, 7,2),

which  conslsts  af TC  199, 80%,  supplemented

"Tjth  fetal calf  serum,  20%  , stre  ptomycin  sulfate,

100gglml, penici[iin,  100IUIm}  a]d  Amphoter-

icin B, 1.3ptg/ml, Cells were  ineubated in a

clesed  svstem  at  2SOC. Half  of  the  culture

medium  was  renewed  twice  a  week,  Ce][s ;vere

ceSls,  designated  as  C,nLF, derived

  Cc,r,'1:ssiu.s aw.rctsus. ,

             Cu!tt･re media

Primary-5th

6th-I7th

l8th-33rd

34th-4-3rd

44th-8gth
 tt tttttt-t ttttt
*pH

 7.2 (HEPES buffer)

3-56-164-ll TC-199* with  20.9X FCS,  Streptomycin
  100 ftglm], Penincillin IOO IUfm],
  Fungizone  1,3 ,ugfml

4-117
;"C-199'

 with  10.9ti FCS,  Streptom}rcin

  IOO stglml, Penicil]in leO IUfml,
  Fungizone  1.3 ,,tgfml
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Fig. 1; Phase  eontrast  microphotograph  of

   CAF  cells, (x260)

Fig. 2. A- typical metaphase  figure. (xl,700)               '
                       '
                                '

divided lnto two  new  flasks at  confiuen6y  using'

O.1% trypsln  solution.  T'ime to confluency

Varied  ip early  passages,  freM  3-16 days, but

at  the  44  th  passage  and  later, the time  s6ttled

down  to7  days  (Table 1). The  new  cell  line

d'erived from  this  primary  cult'ure  was  desig-

nated  as  CAF.  The  cells  were  fibroblast-like

(Fig. 1). Chromosome  preparations  were  made

at  passage  61 by means  of routine  air-drying

te.chniques,  Counting ef  67 well-sprgad  meFa-

phases  showed  a  wide  variation  of chromosome

nurnbers.  The  mode  was  100 with  
'19

 meta-

phases'  (28%). A  typical  metaphase  having

100 chromosomes'is  shown  in Fig: 2. Cells at

passia'ge 56 were  tested  using  Bacto-thyoglycol-

late medium  which  verified  that they  were

free- of'  

'microbial
 contamination.

Characteristics of  CAF  cells

   Cell growth was  tested  at  260C  at  three

d,;,fferent
 

copcentrations
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Fig. 3. Effect of concentration  of fetai caif

  .serum  on  cell  growth  at  260C. .
                           '
            '                                  '                               '

(FCS) a'nd at  one'level.of  cali  serum  (CS) by
inoculating  2,x105 eells  per  dish (5 cm  in dia-

meter).  Results obtained  a;e'shown  in Fig. 3.

At  20%  CS, cell  growth  wa.s  delayed  cofi-

siderably  ahd  at 5%  FCS,  the  growth  eurve-

fell slightly  lower  thari the tO and  20%. Ievelsi

of  FCS.  There  was  practically no  difference

between  10 and  20%  of  FCS. Although  the

kinds and  concentrations  of  serum  affected

the lag phase  of qell growth,  it should  be

fioted that  no  differences ip population  doubl-

ing time  were  observed  among  the four serum

conditions  tested.  Taking  this result  i.nto con-.

sideration,  FCS  content  for culture  medium

 aasSsargeedU.aC.edd bfer)?:nd2.0% 
tO

 
10%

 
from

 
the

 
34th

   TO  find,the optimal  temperature,  the  cul-

tur.e dishes  containing  2-5.× 105 cells  per  diSh

were  in,cubated at  6, 16, 26 and  330C im-

mediately  after  inocu]ation  (Fig. 4). 
'
 At 6eC,

about  10%  of  the  cells  inoculated  adhered  to

                        ..
                                 '

                   Iiii-Eiectronic Ll' 
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 4.. Growth  cun,es  of  CAF  cells  kept  at

6, 16, 26 and  330C,

Cetl

Fig.

the  dish wall,  but rapidly  came  off.  No  growth

wzs  observed  at this Low  temperature.  At

16"C, cell  growth  was  rather  slo",  aRd  the  cell

number  was  sti]]  increasing on  the  26th  day

after  inocu]ation. Cells grew  wel]  at both 26

and  33"C with  a higher growth  rate  obtained

in the  latter. From  the  growth  curves,  popu]a-

tion  doubling  times  at 16, 26 and  330C syere

calcu]ated  at  about  l.6, 1.2 and  O,8 days, re-

spectively.  According  to data in Rio  et  at,

(1973), the  optimal  temperature  at  pH  7.2

was  20"C, though  cell growth  was  fol]owed

for only  five days  in thelr  experiments,  Our

data apparently  are  no[  in agreement  with

theirs,

   To  test colony  forming  abi]ity,  p]astic

dishes  containing  700, 1,400 and  2,800 ce]ls in

the same  medium  except  that  the  concentra･
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       NUMBER  OF  CE-5  INocULATEO

 5. Relatienship  between  number  of  cells

i:ioculated and  colonies  formed,

tion  of fetal calf  serum  was  increased  to 20%,

were  kept  at  26"C for 10 to 14 days. Ce]ls

svere  fixed in 10%  formalill and  stained  with

O,2ftJ Gentian  violet.  Colonies, which  consisted

of  niere  than  fifty cells  each,  "'ere  ceunted

u]der  a dissecting microscope,  Platingeficien-

cies  were  calculated  at  7.0, 9.3 and  10,1."b",

respectively  (Fig. 5.>. It is knoivn  from  Fig.

5 that  when  Z,OOO er  more  ce]ls  per dish "rere

inoculated, the  plating eMciency  ivas  around

10%.  The  plating ethciencies  of  the  established

fish cel] ]ines  descrlbed  in ATCC  {The Amer-

ican Type  Culeture Cellection) are  less than

1.Co" except  for the  one  derived  from  the  gotdfish

(ATCC  CCL  71, CAR),  the  ernciency  Df  which

is approximately  6%,  Compared  to those

values,  CAF  ceHs  have a  higher  plating ef-

ileiency. which  makes  it possible to  use  this

ce]1  line in in vitro  studies  of  the  effects  of

radiation  and  other  environmental  agents  on

fish cells.
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