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Synopsis  We  have recently  established  a  cell line, HUOA,  of  human  ovarian  serous  cystadenocarcinoma.

The  cultured  cel!s  are  various  shapes  ; cylinclrical,  spindle-shaped,  roundish,  or  polygona]. They  are  rich  in

cytoplasm  and  PAS-positive. They  proliferate to form multi-layers  without  contagt  inhibition, and  they

easily  form  mirror  ball-like cysts, These  cysts  free thernselves to float in the culture  medium,  Cell growth

is comparatively  slow,  and  the population doubling time is about  80 hours, The  plating eeaciency  is 16%.

The  cell  line has been cultured  for 5 years with  more  than 100 successful  passages  and  is still proliferating.

The  HUOA  line can  be transplanted subcutaneously  into nude  rnice  and  ferrns'a serous  cystadenocarcinoma

similar  to the  original  tumor, but wlaen  transplanted inte the intraperitoneal cavity,  the HUOA  line forms

floating cysts  similar  to those  in vitro.  We  regard  this formation of  cyst  as  an  expression  of  differentiation

of  the cystadenocarcinoma  cells,
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               Introdxxction

  Several cell lines of  ovarian  adenocarcinoma

have been established2}5)5}S)'O)-i2), and  the HUOA

line that we  established has several  similar  chara6-

teristics to the ovarian  adenocarcinoma  ; however,

the HUOA  line differs in that mirror  ball-like cysts

easily  forrn in vitro  as  we!l  as  in vivo.  A  mirror

ball-like cyst  is made  by a  single  layer of  cell walls.

Therefore, we  are  going  to report  en  the course  of

establishment  of  the cell line, especially  on  the

mechanism  of  formation of  mirror  ball-like cysts,

and  the eytobiological  properties  of  this  line.

           Materials and  Metheds

  1. Materials

 A  60-year-old Japanese woman  underwent  hyster-

ectomy  and  bilateral salpingooophorectomy  on

February 20, 1981. Tumors' existed  in both

ovaries,  and  the tumors  were  cultured.  The

tumors  were  stained  by hematoxylin and  eesin

<HE), periodic acid-Schiff  <PAS), mucicarmine  and

alcian  blue.

  2. Culture techniques  and  culture  media

  The  tumor  tissues were  rinsed  twice  with  culture

medium  supplemented  with  antibiotics  and  minced

with  a  sharp  pair of  scissors  in growth  medium.

The small  fragments were  dissociated with  dispase

 [600 Pronase Unit (I'U)lml; Gohdo-Shusei Co.,

Tokyo]  for30Tninutesat37℃ . Thenthedissociat-

ed  cells were  centrifuged  at  8eOg for 10 minutes,

The  sediments  were  resuspended  in Ham's F-12

growth  inedium  (Grand Island Biological Co,, N.Y.)
supp!emented  with  15%  fetal calf  serum  (Flow
Laboteries, Md.), and  4× 105 viable  cells were  in-

cubated  at 37℃ in a  hurnidified atmQsphere  contain-

ing 5%  C02. The cel}s  were  transferred to a  1 : 2

dilution, using  6eO PU  dispase!rn1.
  3, Growth characteristics

  The growth  characteristics  such  as  growth  curve

(GC), populatien  doubling time (DT), saturation

density (SD) and  plating eficiency  {PE) were

examined  by previously  reported  techniques6).

  4, Morphology

  The  HUOA  cells  were  fixed with  95%  ethanol

solution  and  stainedwith  Papanicolaou stain,  The

cells  were  also  fixed with  10%  formalin solution

and  stained  with  PAS,  mucicarmine,  or  alcian  blue.

For transmission  electron  microscopy,  the cells

were  fixed with  2.5%  glutaraldehide in O. !M  phos-

phate  buffer, pH  7.3 for 30 minutes  and  post-fixed

with  I%  OsO, in O,IM  Mi!lonig's buffer at  pH  7.3
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 fer 15 minutes.  The  cells  were  dehydrated with

 graded  ethanol,  and  embeddecl  in Epon-Araldite

 resin.  Polymerization of  the resin  was  done at

 40℃ for 1 week.  The  ultrathin  sections  were

 stained  with  lead citrate  and  uranyl  acetate  and

 then  observed  with  JEOL 100B e]ectron  micros-

 copy･

   5. Chromosome  analysis

   The  distribution of  the  chromosome  number  and

 G-band karyotypes were  studied  by previously  re-

 ported  techniques6).

   6. Heterotransplantatien

   1 × I05, 1 × 106, 1× 10', and  1 × 10S cells were  trans-

 planted subcutaneously  in 3 BALB/c  6 week  old

 nude  mice  (Japan clea  Co., Tokyo), and  the culture

 grafts were  examined  8 weeks  after  transplanta-
 .

 tion. I× 10' ce!ls  were  also  transplanted  into the

 intraperitoneal cavity  of  nude  mice,  and  the tumors

 were  examined  4 weeks  after  transplantation.

  7. Tumor  marker  production

  Carbohydrate-antigen (CA-125), Tissue polype-

 ptide antigen  (TPA), alpha-fetoprotein  (AFP), car-

 cino-embryonic  antigen  (CEA), tumor  antigen-4

 (TA-4), ferritin and  x?2-microglobulin were

 examined.  5× le5 cells  were  cultured  in serum-free

 Ham's  F-12 rnedium  for 2 day$, and  the amounts  of

the tumor  markers  in the conditioned  media  were

measured  by RIA,

  8. Hormone  receptor  assay

  Estradiol-17B and  progesterone receptors  were

assayed  by the method  of  Horwitz and  McGuire3)
with  slight  modification  as  reported  previously`].

                  Results

  1. Pathology of culture  materials

  The  original  tumor was  diagnosed as  well

differentiated papillary serous  cystadenocarcinorna

(Fig. 1). The  cytopiasms  strongly  stained  with

PAS,  weekly  stainecl  with  alcian  blue, and  was

negativewithmucicarmine.  Mirrorball-likecysts

were  not  detected.

  2. Establishment of  celi line and  growth  char-

acteristics

  Initially, both  epithelial  colonies  and  fibroblastic
cells were  present, but the epithelial  colony  grew
more  rapidly  in the primary  cultures.  Pure epith-
elial cells  were  isolated from the primary  cultures

by the celony  isolation technique (Okumura's
method)').  Then, the HUOA  (human Umino Ovar-
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Fig, l. The  original  tumor  (culture material)  was

 interpreted as  well  differentiated sereus

 cystadenocarcinoma.  HE  stain, × 150,
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Growth  characteristics  of HUOA  cell  lane

               1'['T;INTL;:J:JIDT  (hr> SD  (le4/cm2>

 87 35

 80 3.42

 78 3,42

 77 3,55
 Tt- L  t

sT)ae3. PE(%)

  18

 16

 17

 20

PN  :- passage  number,  DT  ==population  cloubling time,
SD--saturatien density, PE=plating eMcicncy  ; 500 si-
ngle  suspendecl  cell  were  placecl into 6cm  plastic diahes
and  cultured  for 10days. PE  was  determined by the
ratio  of  the number  ef  celonies  to the  total number  of

inoculated cells.

'

 ian adenocarcinoma  cell)  line was  established

which  grew  for more  than 5 years  with  more  than

 100 successful  passages  and  still  showing  stable

growth.  The growth  characteristics  such  as  GC,
SD  and  PE  were  examined  at  passages  5, 20, 40 and
100 as  shown  in Table 1. Average  DT  is about  80
hours and  PE  is about  16%.

  3. Morphology  of  cultured  cells

  The  cultured  cells were  various  shapes  (Fig. 2a),
such  as  cylindrical,  spindle-shaped,  roundish,  or

polygonal and  rich  in cytoplasm  which  was  strongly

positive for PAS,  weekly  positive for alcian  blue
and  negative  for rnucicarmine.  The  PAS  positive
substance  was  digested with  diastase. The  cul-

tured  cells  appeared  as  a pavement  or  jigsaw puzz-
le-like arrangement  and  grew  in multilayers  with-

eut  contact  inhibition. The  cells  formed mirror

ball like-cysts which  were  usually  found floating in
the culture  medium  (Fig. 2b). Initiaily, partsofthe
monolayer  cell  sheet  would  swell  to form domes
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Fig, 2a. The  cultured

 shape  and  nuclei  showed

 stain,  × 150, 2b.

 Iike cyst  (double arrow),Phase

CELL  LINE

  cells  (passage le) were  cylindrical,  spindle,  polygonal  in

    neoplastic  and  pleomorphic  features. Papanicolaou

The  cells  formed hemi-cyst (single arrow)  and  mirror  ball-

          contrast  microseopy,  × 100.

833

Fig. 3a, The  monolayer  cell sheet  swelled  in domes.  Microvilli protruded into

 the dome. D  indicates the bottern of  plastic dixh. × 2,eOO, 3b. The section

 tangenital to the surface  of  the dome  (line ef  Fig. 3a). The  adjacent  cells  were

 united  each  other  by  desmosomes(arrowcapital)  and  formed dome, Transmi}

 sion  electron  micro$copy,  × 3,eeO.

(Fig. 3a), and  then cells  along  the margin  migrated

to the center  of  the dornes to form  a  monolayer  cell

sheet  along  the bottem of  the domes, and  these

domesbecamethemirrorball-likecysts. Thecells

contained  well  developed Golgi apparati  and  many

vesicles,  and  contacted  each  other  by desmosornes

(Fig. 3b), Also rnicrobilli  were  found protruding
into the cavity,

 4. Chromosomalanalysis

 Chromesomal  analysis  was  done at passages  5,

20, 40 and  10D. The  chromosornal  number  ranged

from 75 to 108, ancl  the medal  number  was  stable  at
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the hypertetraploid (92-95) range  (Fig 4) G
band kdryotypes are  shown  in Fig 5 The  abnor

mal  chromosomes  (3p-, 4q+,  6q-  7p+)  and  the
marker  chromosomes  were  present  m  every  cell

 5 Heterotransplantation

 Cells numbering  more  than  lxlO'  produced

oU.HooZ

                                  5S
          Chromosome  number

Fig 4 Distribution of  chromosome  number  of

 HUOA  1ine The  chromosomal  number  was

 widely  distnbuted, and  the rnodal  number  was

 stable  at  the 82--92 range
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tumors  in  the subcutis  and  in the mtraperitoneal

cavity  of  nude  mice,  while  cells  less than 1× 10" did
not  The  grafts  were  mterpreted  as  well

differentiated serous  cystadenocarcmoma  (Fig 6a)
The hemi cysts  and  mirror  ball like cysts  were

obseived  at the surface  of  the abdominal  tumors

(Fig 6b) ThecytoplasmandthelumenwerePAS

posltlve

  6 Tumormarker  production

  CA  125 (52U/ml), TPA  (3,200Ulml), HCG  <5 6
ng/ml),  ferritin (9 6nglml) were  detected in  the

conditioned  medium,  which  AFP, CEA, TA  4 and
Ee microg]obulm  were  not  detected

  7 Hormone receptor  assay

  Estradiol 17fi and  progesterone  receptors  were

not  detected in  the cultured  celis

                Discussion

  Several cell 1ines of ov  anan  adenocarcinoma  had
been established2)5)6)8)iO)-'i2}  These  cell lmes were                                        ,

1> polygonal  or  spindled  shaped,  2) PAS  positive, 3)
epithelial  like, 4) formmg  adenocarcmoma  in nude

mice,  5) many  cells  produced  CA  125, 6) used  in

preparation  of  monoclonal  antibody,  such  as

0C125Z), 7) used  to Judge  the effectiveness  of

anticarcinoma  agents6),  etc  However, formation
of  mrrror  ball like cysts  was  not  mcluded  among

the general  properties  of  the cell  lmes, except  those

of  ovanan  clear  cell adenocarcinoma  cell  lme
HAC2e)  and  ovarian  adenoacanthoma  cell lme
HMOA5),  in which  the mirror  ball 1ike cysts  were
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Fig 5 G  band karyotyoe of HUOA  {passage le) The  abnormal  constructions

 (3p-, 4q+,  6q-  7p D  and  the marker  chromosomes  were  present in 100% of

 cells  Giemsa  stain,  × 1,eOO
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Fig, 6a, The  histology of  a  tumor  formed  by  HUOA  cells  from  the iOth passage

 and  interpreted as well  differentiated serous  cystadenocarcinoma.  6b. The

 intraperitoneal tumor  was  interpreted as  well  differentiated serous

 cystadenocarcinoma,  Hemi-cyst andi rnirror ball-like cyst  were  observed  on

 the surface  of  the tumor. HE  stain, × 100.

an-th-A ".stbe-asndew
  1 2 3 4 5

 Fig. 7, The  schematics  ef  histogenesis of mirror

   ball-llke cyst. (1} monolayer  cell sheet, (2) dome

   or  herni-cyst, {3) migration  of  cells from tke

   periphery to center,  <4) mirror  ball-like cyst, (5)
   liberation of cyst.

formed after confluence,  But the HUOA  cells

easily  forrn mirror  balls before confiuence,  as  theit

unique  features. Therefore, uTe exarnined  the for-

mation  of  mirror  ball-}ike cysts  in experimental

systems  in vitro  aswell  as  in vivo, It was  found in

nitro that a  part of the monolayer  cell  sheet  would

swell  in domes, when  the domes were  filled with

PAS-positive  substance,  This substance  was

digested by diastase, These phenomena  could  be

explained  by  the production of  glycogen  by the cells

and  rising  of  pressure 3nside the domes, Then  cells

from the margin  proliferated and  migrated  to form

a  monolayer  sheet  of cells  at the bottom of  the

clemes which  then  formed  mirror  balls. These

balls were  liberated into the culture  solution  (Fig.
7), SimilaT formation of  mirror  balls was  observed

on  the surface  of  tumors  fermed by transplantation

of the cells  into the intraperitoneal cavity  of nude

mouse.  Successive stages  of  a  bulging sheet  of

cells, herni-cyst, and  mirror  balls on  the tumor

surface  were  observed  and  a  large amount  of  PAS-

positive substance  was  contained  in the domes,

  We  would  like to consider  the mirror  ball forma-

tion as  adifferentiation  of  the adenocarcinoma  cells

or  adenocarcifioma  tissue, This is supported  by

the facts that 1, the mirrer  balls resemble  glandular
cavities  and  many  microvilli  are  found on  the sur-

face of  cells  ferming  cavity  of  cyst,  especially  on

the inner surface,  2. Gelgi apparatus  is developed

on  the cells  and  many  secretion  granules  are  found,
and  PAS-positive substance  are  found in the cyto-

plasm  and  cavEty,  and  3, these findings are  the same

as  those found in differentiation of  glandular cells,
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：53 ，1974 ． 　　　　　 　（A・c・pted・N・．6070 ，0ct・

・ 14 ， ／986 ） 概要　ヒト卵 巣漿液性嚢胞腺癌細胞株（ HUOA 　Iine ）を6   歳日 本 婦人 の 卵巣癌
術材 料より新た に 樹立 した． 培 養細胞 は 門柱形，紡錘形 ，類円形 ， 多菱形と多彩 で，細 胞質は 比 較 的篭
でPAS 強陽 性である． 接触隘止 が見ら れず容 易に多層性 増 殖を

示 すが，最も特 徴的なこ と
は，cyst （ mirro

@ball ＝ MB ） を容 易 に 形 成 し 培 養液中 に 浮 游し て く ることであ る．そこ で，MB の 形成機序 をin 　vit
とin 　vivo の実験系 で 検 討し たjn　vitro ではmonolayer 　 cell 　sheet の 一部がド ーム 状に盛上
．この 時 ，空 洞 内 は PAS 陽 性 物 質で充 満されている． この現象は 細 胞が PAS 陽 性 物 質 を産生 分
し 内腔 の 圧 が高 まつて ドー ム状 に盛 上 が る もの と 解 釈される。 また内腔面に は 多 数 のmicrovilli
見られる。さらにドームの 底 面 の plastic 　dish 上でドーム の辺 縁よ り 細 胞が増殖migrate して細胞 の monolay
　 sheet を形成 し， 　 MB を 形成し て培 養液中に浮 游 してく るものと 考 え られる ． 株細 胞 の 増殖

比較 的 緩 やかで ， 倍 加 時 間
は約 80 時 間 であるe またコロニー形 成 率 は 16 ％ であ る ．培養開 始後 ， 5 年

な るが ，
今 日 まで100 回以上 の 継 代 に成功し，今も安定 し た

増
殖を し て いる ， HUOA 　Iine はヌー

マ ウス皮下への移植 が可 能で 元腫瘍 類 似 の 漿 液 性嚢 胞 腺癌を 形 成 したbま たヌード マ ウス の腹腔に 移植するとi
@vitro の 場 合 と同 様に cyst を形 成 し腹腔に 遊 離して きた。このcys

ﾌ 形成
は
腺癌 細 胞 の 分 化 の 表現 と考えた い ． N工工 一


