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Cell Line, Ishikawa Cells, Containing Estrogen
and Progesterone Receptors
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Synopsis A new human endometrial adenocarcinoma cell line, Ishikawa cells, was established from an
endometrial adenocarcinoma from a 39-year-old woman and has been maintained in vitro for more than 3
years.

The cells were found to form a monolayer in a mosaic fashion and to tend to pile up.

Population doubling time was calculated to be about 36, 29 and 27 hours at the 9th, 40th and 50th -
generations, respectively.

The modal chromosomal number of the cells fell in a diploid range.

Histology of the tumor induced in athymic nude mice showed it to be a well differentiated adenocar-
cinoma which closely resembled the original human tumor.

Estrogen receptor and progesterone receptor were demonstrated to occur not only in the induced tumor

~in athymic nude mice but also in in vitro culture cells.

From the fact that the cell growth was maintained in an estrogen-free medium, it appeared that the cells
had no estrogen dependency.
Key words: Endometrial carcinoma « In vitro * A new cell line * Steroid hormone receptor
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BEZEDLELE TS, 2T, XHEL D,
X b variety IZE A RZHIREE 2L X BRIt
INBHZENEELL, ZORCETHLWM
FIEOBNLIIBRD DD EE2 DI B,

4, bhbhiI39Ro T EREEEL LML
BRIk OB LICZI L, & OMifakksi= =
by, FTerRFevsrvesR—%ETHE
WOBBAEER LT\ cled, £OBYEEYT
MM OWTHRE T 5,

EBRMERUFE

FEGNL3IE D 2 EIESTE 2 BIRRERTH D, 298
RHICEE 2 RS, RRoBERAYRA L T\ -8
FH DD, FBFISHE 8 ANEMSBHMAZFEFRE L
TUREEZ2 L, REIBUETFEMEIIHOZ
WroTmic AR, 10 A21HAEASFE &R 2%
e, BMEFER@EFEXRT, BREITEE2mEY
B, AR~ CHBERIZEH L O (® 1),
HIBABREIIEEDL/ 2% 2 T W e BREIIIE
DTWIRhDOle, Y VARERIIRED LT,
BER, BRI SESMEEERERE T
By, WoewEosieiBy, The—BeR¥E
FALE R STV (X 2). PAS, Alcian blue ©
HBRFETIIBUTRIE b, EFIRMEL
FREAHBTL, REEI12A27THERE, BENRE
BE2Z T W5 0FRBEIR -,

1. REEE

FMEA D O TR O EEHER A B
B L7, EIIEEID AL, MR oM
B e EERE LB 2E 5 L OFBENTEETH
iz, T 0Lk EERK S %20mg/ml o Cefoxitin
sodium(=—F v, EFHI)¥EL PBS (—)
(= v A1) BR+FPCHE, HAEWEEE TR
PBS (=) #C2EE>7-FMIL, 0.25% Y
TV (=9 AA)PTRE—F —HHTHEE
05t ) 7> vBERETTH, HRELiD .
Bohicb ) 7 v ER YL, 000EE 5 5 HE
L, EEZE Bk 2 oAREEcH L, 5
Wt 15% a4 E (FCS) (Flow Laboratories)
¥sinEagle MEM (= v 2 4) W, BEER
T6cm BT 7 A F v 2 > v — L (Falcon), ¥&Hi5
ml &L, 5%BREES R, 95%2EK, WEEL100% D R

HEREITET S

B1 FHERDOARATR

K2 FEEESMHE 6, X40), BotEEREE
Th5D,

TR # ABERBRNICHE L7,

FMIFETE L X D TRIFT, 13& A ERRHESFM
FAaoBADZSHT, 10827HERBKRE 6 HE
IZEE 2 AR EREAR U 7o, REFREFIZ0.02% EDTA &
0.1% bV Fo vEsRC TRl #IBE 27, 118
4 BEE 3R HE2es % TD40 (AT L) & LEA
SHRRER L LI, WELORCESTED, KE

- LR R 0T\ 5,

2, FHRQYEFEAE D]

AR ST £ PR R (LA A BEFE B AR o> DR D 7z,
Tibb, IXIEOMIEX6cm B> v — LV ILE
&, 2 HECEMTHREY T30, 28T oMi
HBEI MR EEEL, PHEXARE S S
7hizF ey b LCHFEREREE, c0r 57
D fE % 7> b population doubling time B H L
7=,
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3. HBAERDIER |

BAX10MEOMBAE10cm By + —VICE &, 5
H10ml %50 2 BIECREE CTRIE, 2 H BiciEa
¥ar k= s\, 3 HHK Colcemid (GIBCO Lab-
oratories) #*0.lug/ml¥inL T 2 KH37°CIT
incubation, E#i % #0.25% b+ ¥V 7~ v5ml i
CHifar &R, FEMiSml #mxCThr Y F>v
DOYER % 1%, 1,000E%: 5 7= U 75, M
B4 %0.2%NaCl 5ml #iZ suspension & L T40
SRUEREME A 3 - e, 10% A7 7 (2 8 7 —
;3 KEERR 1) % 4ml jnz T155— R EE
L, EEL CHlBRS 28D, 100% 5 4 7 75ml
Hriz suspension & L CI64HIREEDH#, BE
B L CMBERK S 21ml ©100% 7 A~ 2 7RI
suspension & L, A5 4 N7 5 AT, HEE
ELIH, 15%F 2 VRICCIoHRAaLERE
L7z,

4, 2— F=v 2ABHEEEDIFR

6 ~ 8 @#, BALB/c Riffx — F=v 2% #H
Lic, =7 AEHE T IX1W0EO ML BEL,
& & 4& #& X Battle Columbus Laboratories
protocolPi k> CEH L1, Tihebb, BEELRE
AFEEz, ERaLERDb LE2AEL, EV

2RO EA V=22 rocHLE, B

B~y ABBRBEDICHHL, ¥oktsr~<)
VEIE LU THBEEAL L, BRI % —80TC K

PaH b 1105

BRELTRALEVLETZ—T v 1KLL
7z,

BEABHEOBE D, X— F< v ALFERKRDO D
DE AV, BHEMEEITL.5X107MEE L,

5. AFeAf FALEV LT E —DOBERE

AFrA FhALEV VT Z—Xcytosol 7
ks =xbervvesx—(ER), 7r ¥ &
Tryire7x— (PgR) ot o,
F5#:1X McGuire et al. DHFENCEERLL 7= dex-
tran-coated charcoal (DCO¥IcX YK 3, K4
wRT IOk ok, ThbbEAYR
homogenize L7, 2 BDOERLEZ B v, LD
LEEERIEL, 5 KA v bD Scatchard 7' = v
FORLREBEY D OB L RD, EH
Bile—) -2k hRD, ligand & L TIiE3H-
estradiol, *H-R5020% FA\ 7z, V&7 & —h£<

M3 AFadFkAEvvies g —0BEED
TISSUE

HOMOGENATION OF TISSUE
SPEX HOMOGENIZER IN LIQUID NITROGEN

2000XG FOR 20MIN AT 4°C
|

PELLETS

CENTRIFUGE

SUPERNATANTS

ULTRACENTRIFUGE 30000RPM FOR 1HOUR AT 4°C (HITACHI 70P-72)
|

I
SUPERNATANTS

|
PELLETS

ASSAY

K4 AFeAFELEYLET R —-DBREED)

5POINTS
TUBE No. DESCRIPTION
1-3 COUNTER EFF. STD
4, 5 BACKGROUND
6, 7 TOTAL COUNTS
8, 9 ;
10, 11
12, 13
14, 15 ;
16, 17 BLANK
18, 19 ;
20, 21
22, 23
24, 25 ;
26 SAMPLE NON-SPECIFIC

27
28
29
30

*DES=DIETHYLSTILBESTEROL

*HESTRADIOL  *H-ESTRADIOL-DES'

LEVEL— 1
LEVEL 2
LEVEL—3
LEVEL—4
LEVEL-5

,_
m
<
m
r
I
Ll L+ +++++++++1 1

+++++ 00 000ttt

X200
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B ShisWBawckatt s Ui,
6. in vitro EEMBIC KT BEATF o L FhL
EVVETE —-DBRER
IX1MEDOMIEEX6ecM B S FAF v 7 > ¥ — VL
5 &, THHR1ERZFEVE3HE, 7
HEDO2EBOFMTHBEY S twv, 8HEK
HMG (==, FHEEZ 100mIU/ml %
MUIEE, LEWBELE TR L, Wihd
11 Bicfifaz 2 7 v — A — iz CHBE X2, PBS
(=) iz cell suspension & L7, 3,000E#515
DEEL L, MRRRS % —80°CIcHMsEREL, A
BERLFAROFETV LT 2 —DBRERY IR
- D,
7. =Rt r 7P viKEHEOKR
B iin3 % FCS # B D b o & DCC
WBREZLS>T=R b ey vERELIZL DS
v, BSHiA TELO 3B AR oMY H
WTE DEFE IR A B L, £ o fllo SER G
RS IR A R DI L R—Th B, 1
), #EALEE FCS ¥ahnsgih, 2 3, DCC ALE FCS
OinEsH, 3FP), 2FELRRCTEE LB
estradiol-178 100pg/ml ¥sinEz#, FCS o DCC
MBIXTEDOZ &L BT 7eote, 25g D activated
charcoal (Norit “extra”, FiYMiZE) #25ml DK
7K suspension &3 %—7, dextran (Dex-
tran T70, Pharmasia Fine Chemicals, AB Up-
sala, Sweden) 2.5g % 25ml DKE/KICEEL, @
ExEA LB R % dextran-coated charcoal
(DCO) & Lz, 2o DCC B 25ml % FCS 500ml
LRA L55C304H incubate %, 2,000G 154
REIE L, biE% Fic Millipore filter (Millex ®-
HA, 0.45uym) %@L TEFET 5 DCC &BEL,
DCC 4.2 FCS (DCC-FCS) #1&7.
L5907
1. HMHRIZRE
MR EE s — M RCEERERICES L TE
FET 5, MHZEBESE T coBE TR, Mgk
INREZELL, SBHE S, MBI IHEET
Wb 5 jigsaw puzzle X 2T 5, BITMIRE
BERRICAEL, BHREMEERD S, HE
T HEE > — P ROMBESA—HAFBC T 7 A

AEmEITETE

X OHBEL, ERTORBREE (hemicyst) &K
3%, confluent & 7% L BHWERE TS (K5).
Papanicolaou 4 CIIMlRE G L, Miak
BAHARTH S, BRADREFELL, R
2L, %O chromatin (X HEEELR CHE I 457
L, B&DOIEEXEZE cixi\v (K6), PAS,
Alcian blue I X % B %G CIXBHIT R2AE S
na, ThboOMERIFEL, REERMBERE
45V (FEFI584F 4 R 23 ARE TH oM,
FOHEPRCMEERS TR L 7257, Bk
EHBEDOND X SR DTETNS,

2. RO HETE RS niRERE :

2 9 Iz 1} % population dubling time (33
36BFRITH b, FAMRIC BT B F ITF2985R],

K5 Ishikawa Bk in vitro fZAHZEBEMKEERT B
(Xx100)
M ETEE I E 2, jigsaw puzzle BIZEFIL, &
FH iz hemicyst L T\ 5,

X 6 Ishikawa #k® Papanicolaou T R (X 200)
LEEOESIE E D, MBTBRITHETHS,
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EES0RIT I8\ TIFV2THE T & R AE T iz D i
FERE RN e T &ET W5 (M 7)),

3. BT

224812 38\ T166MH o 43 B4 512 O ¥ exact
count & ¥ = feofc kR, L BIT1940:5163
AECTES ZBEH ST L T2y, 125@
(75.3%) 7> diploid 8 3% 1z, 36/@ (21.7%) #3
tetraploid EIBICHEZE L 7. BT diploid fBigkiC B
H125EDOEAR D REHEEITL6AR Y —27 L LT
8 DRTeMiE R LI, BB G E BI85 &,

X7 Ishikawa ¥k HEFERER
AARB D Triz o, BEFERS LR (AL | RERED
PEMLTETW5,

X 10°
1004

104
=
= BARE I
—— 9 36
V1%128.8
1 —— & 33,6
—o— 50 21.6
0123456 7 8 9101 1213141516 17 18 19
= % B %
X8 ®— FEBICHDLROMEDSH
6 HE — 7 L LTHMLTW5,
30
28
%
2
2
2 20
218
#H 16
Ba 14
% 12
10
8
6
4
2

A

37 38 39 40 41 42

PHH 1107

A C46A DRk chHoTd £ OREIT R LD
TRIEBEORERLTCWikhok, 2T
Dember RO THRBMARIIZIRET S Z &
BB IZih?, KRB EAafEokE I0IH
CRTEE D 1R LT,

4, 2—FN=v ABEEE

BAEEE OWIILER T, 1,000~2,000mm?k
LBl rh B RT 5 Z &ikisv, 6
I 5 BEA103H B 0BT RAAR10TH 5,
EEIIXBX5mm THol, BREIREETK
HFarmatiERipEch o, REE (K2)
EEHLDTELUL-EBLEEE L=, PAS, Al-
cian blue & CIIBEEHE P BEEBERNIRD L

K9 FOGBACRREOKED 1 4]

fitesuns

g;fx}f}mgﬁfﬁiﬂy:  ”

K0 *—F~v 2R TCHBEEIL-EEAS
(HE %5, X100)
REEAE L Bo ML BERBECTH S,
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iz, COEBEBEYEICSKLDORX - F=vy R
MABHEL R0 BEAREMERIRKIITSH
%, EEARIZH1,000~2,000mm? T plateau &
o b, WREREMEREIK2.7TE LEH IS, BE
PMEIET B &, LIRS iy, EEEE
FEET S,

5, AF v FhRAEVIVETZ —DBRH

X — F= v ABEEFORRLYE 6 RoMat
fERE, SE2ROMBBHERROE6RT —F=
VARBREINTEEYEICR — F v RICHA
L7c® — F=9 AR 1A, B L 7oK 2
ROBEEZOWTE ok, BRIEEFL1CRT
TEL, E6ROMMBILER (—), PgR (+), #
R 1MRTIHER (+), PgR (), FE2/RTIHER
(+),PgR (—) & &b L7, #2580 TIX ER, PgR

K1l - F= v 2 BHEEE O ARKEnihiR
RS IO 2302 TH L EH X h 5,

10001

(mm3)

100

B ok kK

1 2 6 7 8

3 4 5
BR%EXK

K1 V=Y ABHEEEDORT v 1 Nkl
EVILETE —

ER* PgR*
® o6 (=) 132
BEAR 1 £ 87 35
A 2 48 35 (=)
5 25 1% 238 50

*f mol/mg protein

HERESTET 5

FICBHECRE X hic, & ORROEBSENAT R
2#61, FBMA, MR 1RTRESEEETDH
D7, MR 2 RTESLIR I A% L 2D T
W7o, ¥ 7z PAS, Alcian blue 348 Gk 2 8¢
BETHY, ThllSTXCBEchork. &

6 iz T ER 2\t ChHh o FERIEH b T
meh, L EOERMS, AfEKREIX - F=w
A A2 ER, PgR Bt 5B T8 (kP AR
BB LB BBETILBELNE
Dfz,

—7, in vitro TOREEMRICETE AT = A
FrRAEvY L7 2 —OFECBEL T, B,
BERLUYBABTILI T TCHREY B kol
B, ER2IEBITS L 5 ICHESEIC ER, PgR 7\5HE X
RAE&BERRHIRTWIRWE D0, BARES
FEOTIHENEENE S, H0R &b LML,
FizsgEehie HMG 2% L 72384 0 5 03B
RHE\E (DL ICHE #5005 Ed
AT ER 8\ 1 PgR B 373 235 M i i
Sh, HINURWEA I 6 EF 3E LB
BHEXhTWW) REoBEERHR bR, fE

£ 2 invitroBEBHBEOAT A FhLEV

VTR —

M B b ER* PgR*
28 DCCFCS + HMGV (- 18
” DCCFCSV (- (-
” DCCFCS? (=) (-
" DCCFCS+HMG? 32 18
30 DCCFCS+HMGV (- 2
p DCCFCSY 2 30
p DCCFCS? 103 14
” DCCFCS+HMG? 47 30
33 FCS? 2% 9
” DCCFCS? &) (-)
36 DCCFCS+HMGY 91 (-)
50 DCCFCS+HMGV (- (-
” DCCFCSV (- )
” DCCFCS? ) &)
” DCCFCS+HMG? ) )

FCS ;15% FCS % jn Eagle MEM

DCCFCS ; 15% DCC 4132 FCS %sjn Eagle MEM

HMG  ; 5:3BtA% 8 H Hic HMG.
(== ; FEERR) 100mLU./ml Fin

*f mol/mg protein

1) ; BEEBAM 7 H B I B Hac

2) ;BB 3 B H, 7B BCEhATR
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TAMAER I in vitro BEEM AR 3\ TH ER,
PgR #{RAETHERNIFHOTE Y, HEEHEI 2
B2IWXER, PRRIFBEINBEL LE2TIE L
5THAH, Itk ARERICKITHE, 3068, 33
RO MBI ITHRFERT S T e fiie & R 4 52 5R
WHEL b D TH B, 55002k T ER, PgR 2
B Licz &3, EREO in vitro DM RE
MESILEREZ RO CE 2 &, ¥ — =D
ACHEEINCHABS L v ESbic/eo>TE e
CEEBIELIEREE LIS,

6. =R w2y VKFEEOKR

MM FCSO&E LT VvEEILHE 2.0
mlU/ml, FSH 2.9mIU/ml, E, 32pg/ml, proges-
terone 20ng/dl LA FTHH, DCC-FCS o Fhix
LH 2.0mIU/ml, FSH 2.3mIU/ml, E, 10pg/ml
LIF, progesterone 20ng/dl LI F¢hot., K12
T X5, BEORDEVWDIR1IET bbb
EBAE FCSIRMEEHTH v, O BEFERS IR
VIR BOETE AR €28 . 8RR, #4233, 6BFRI T
Hotz, Zhicxl 2 #(DCC-FCS), 3#(DCC-
FCS+E, 100pg/ml) TiXiZIFSF{T I 5 dh R H°
i, BEFERSINRFRIEZ L 51,668, 50.4

K12 FCS % EME OB A, DCCAE L BE, Ef
INEE o HE R BERE B 4R 0 OB

x10*
1000+

1004

& 10

—o—15%FCS
—e—15%DCCFCS
—2—15%DCCFCS +E. 100pg/mé

0123456 78 9 1011121314151617 18
B R ¥

[k

1109

KRRl & 7eofe, REEBAMABLI8H B wcid 3 Bt i
f%01310 x108/dish & 7& b confluent ITE L 7z,
DX 5 CAMBIRRIEE D= R b e X VR
ELCBRECLEEIESEIN, F=Atu ¥
VORFE T CHEEITTET S EWIERVELR
ooz,
Z E

AR ORFRIL, X — V=¥ AT E
N ERE I —3% L7 ER, PgR BEOHEBY H
BETHLVWIETHD, 2D &b in vitro
TREIh TV 5D 5B o lREiia O i
YETHEEZTINAS,
TFEAARRECEL, S Bt o
AECOWTERBRRTIXREASELNNTER
Twigl, £ CAMBRO RS ZILEXFEERYE
HWERABZERZBABITELI V05 Shic
HEC- 1 L HE L Do RB EUTFD X 5 itz
A, Ticbb, 3 HEC-1HX in vitro 128\ C
BN, H—ThoTRITE®EZLL,
St d oy, lERERYFCT, EET5
LIRS EBRFICER YA, BEOHEBEEY
BT 5 & sidiovs, Fhoo — MRES 5
Fal XA AEZE BRI T MRS R 3Nl ©, MEfa
DEZLENEVCIHREYZ TS, BIoEER L
DEETINEEL, MAEEERD EDTA, +V 7>
VALV X O B RIMET B, BERERE INEFRENER
DRRITH D, X— VP~V ALK TBETSLE
OO THEREEY/RL, TOERBIXZE<Y R
EEU23g1IcdEL, 3~4 AT~y AREE
D, £ DOHEBBIESLE G, PAS, Alcian
blue 72 K OB EBRETH Y, BEDOHIKESL
BE, MRS EC V. EEABEOSBEIC
X1~ 2 BRICIBEEKP IR L~ v A XEE
15, BEXEELELTCTFECHER ISR, £0Ofl
DEIBEBHIHR I D & L, BHEE
EDAFrA Fhr®rvyrierz—32ER 10f
mol/mg protein TH H, PgR Xfgth ot

Zhiext L, Ishikawa BRIz \WTiL, &2 &
RENERRODTEBIBEIRS., ¥¥in
vitro DTSR TREHHICE R, KITREZELL,
fatkAN 2Bl D, MR R O e R B

NI | -El ectronic Library Service



Japan Soci ety of Cbstetrics and Gynecol ogy

1110 e b LT E R FEAR R bR D 3L

THREIEWEWSHSERZITS, BB — MR
DML hemicyst X L TH 5 AWM S F—
2R —MERES B, BEESE L DS/ HEC1
BRICH LB 2058, LidLigEe3045 B
YET, BEEEISLBEOTRBELYBREEL,
HRREEHETHY, AT FhreEvr e
# —13 ER, PgR ®£icfBthici s, Lol
23 bR IEE o B XA R T1,000~2,000mm?
THFEZIES>TLE, WET 5 & LIS
B e o CEBIIR A EML, ~v AXEER
B L, BEABEY B hotBe
iX, 3~4 7 BRcldERSIEEL <Y A%
BEIEILD LR THE. ZOBREEIH
BITNB IR I h b 2 235\, FFeRRIET
AR ENDZ LD D,

D X 51z HEC-1# & Ishikawa Bk 1L [A U &
FFEANEREEROMIEKTH ) edib, £
DHIFEMRIIZ LT L BivoTk Y, RFIK
52 LIEERMIEZRR U ABTH S, ThbOHER
DME 2 OMEFIRR D\ @ B B I R T 5 08
BNTHAHI T LRUREZLNDH, BHHT
TR I— BRI oL LR bR o BE 2 M
DEZRLTWABTHA S,

—7, LBk SRR AT S Z &
X O TESEBEAZELL T BEB AL DR
%. ik L7 HEC-1#iz 3\~ T % Kuramoto et
al. D|EI DI E TR E DRI I 5 HMRE
Lol chotz, L Lisdhibbhb i ED
Z 13- in vitro DTURED X — F = v ARE
LA AEBHEHE L EsLicdbDoTH
7-. Ishikawa BRIC 38\ T b B5RBAIATE 3 FX 2%
CTZDMEAMN S 25, FBARTR=F=T R
CHBEINCHEBISLERIFED LR D O
DESALTE DB IeDTie, ZOX O
LF OB R T B i Lic i o TESM L & s
ST L DIXERD X 5T, MRIEEHMF S 2
DfaDEREY B hbisunE Dy, 5kBoZE
FCHHEIRHZ LXEED X 5 TH S, Ishi-
kawa BRIcBA L TliE, W ic LT Mk as
KECHBEREINTE D, ZOMRITBERIC
BWThX— Fev RHMEBOBEEREIS Z &

HEmESTE TS

DHERINTWATD, EBROLNEWL U TEI
B oM HAET 5 Z L FRETH B,
AMABERRIZ X — F =2 2RI ER, PgR 2 #FofFE
BAHURTAH. {6207 in vitro It 1) 5 EEME
PURIDOANLEV LT E —BHREELTCWS E
EzbRIRTHHH, YE <« OLEFTIcER
IR IO TH in vitro DMIfEA DRV T &2 —
DR Ehishok, £ Thhbhidin vitro
OB T v+ 7 &% —® inducer ARIFT5HD
TRV EEZD L HRIEDTWD, Ll
e, At FCS # DCC ALE L, BCRIBE T
1IHMEEEL, o1~ 2EOEMTHEEY R
fous, MROEBEER R 7 v — S —TBZRS L
SE&HET TN BRIV ETSZ - EHIh
B IR, BrekEHdic gonadotropin
AWM LSS, FOoRBEEILIYEL R
5EVOIRRYEL, —BIOCEESREEYEAS
B35 EMBEOSLLAFBEIND Z LB T
54, DCCAE S Zh LR CEB o 7k
FEL, v 2 -DOREFEEYEDONSH
A ic\us, —75 gonadotropin IZBIL TiX, DO TE
PR XN B T 2 BB FARBERE S
RTEHT, FmmlouwBarc biRH a6
THDH T LD, FOBFIOW TR SR
ThH5B, TR LT b EEME ER, PgR & #
D EITHENTDH Y, FHRE I 2B LTHRFR
HrexsdntE2b6Nh5%,

= ® X 51z Ishikawa ¥EiX in vitro ©E\W\Th
ER, PgR #f#E L T\~ 5313 TH %54, DCC AL
iz L oTIEFO =R b r 7 v EERWTS M
BRI, =AY VOEVCEREE,
TN ROy, SRR LD T5C &idizn
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