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B FFRERYAEOES I, »oSRCEDBIIBECOVTHELL, Thb

b, FMREOLRACFEGYMEY), DA OBBERY TR LYARUOKEREL SR
MBI E L TL 5. & OMERE% trypsin % iC T8 L, metrizamide ZBHEZ LB THE
MRO TR T, FRARORATEIIL, XEZLCCERIC L 2 MA0HEFNE X U
MRS OKRER, BMIECTEMSIC X % vitamin A BIEDOFETE, retinol I TR wc X % Ml
Mvitamin ASBERBBEOHRE CAtat. 2D FHETHE S h 7 4812 peroxidase
antiperoxidase, avidin-biotin peroxidase complex iz & % REEGLFE T cHEA
desmin, vimentin DFENER I hic. ThHOFEI L 585545058 S MR
0% MM ERMAIT, 500mg OFFEMS S AKIME O FEMB L RIRFTEETH 5,

RS

kE FFRMARY BV in vitro ORBEIFBEL LR
v, 2OBHIFL v ERMRE BT HRLL
TiX Knook GVDME LA &EFRM = 7 77—+,
Bnida gy r—H . T ey —EROEFREIRLE
KR HEE LTELT bR T 5, TOHEY
AVWTAGL Y FREARYHER TS EVBEETH S
CEREBDOTHAS, FRMIROLOEEESL LT
BCE, BASEBH#, Ltobas—rvgoEs
MEELTOREIPEHEhTV5, FOoRMLLGF
FHROBEIZDWTOWRERTE, TOBERT » b
YRV RbhTWBORBRKTHB, LirL, &
b DFFRMEAL, & FEEOHBIIC T 3 FHRMER
DEHEYHE O T Az e FERMARY AT
DHEHRAARTH B EiZV-H5 EThigy, $Eb
hbhiz, FEHBFCBLRCFAEBY BV TN
Bre b FRAERYSET2HEY RV Lo THR
ET5,
R o B E

1. #¢

FRRZE o0, FoHofkky SricsBEmrd
AV, RFFAPSCCAEELX Imm Ok X XiIC
WYL, Falcond® 75257, 78E 7522 (25
cm?) B 8 ~12@8E#, 10%fetal calf serum(FCS)

* ZREVEHAFRERE
<FZ{tB1990% 7 A25A>
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ZBRERELE

% 4 ¥r Dulbecco’ minimum essential medium
(DMEM)2m! #inx, 37C, 5%C0O,, 95%ZE%MBT
CEEERThofe, 4~THH%I b, YFABCESKE
HMRARE T 50, 2~ 3BHCIYH I v EERE
Bt CTRELE, HER PBRK oMl
FRMBREN TS AIECRELTL 5, hERE
DR 1AM 2 BOBECT ok, ORI
0.25%trypsin BB L THBREXRF LAY 4§
. 10%FCS o DMEM Rz 8%, 2,0000l%, 550
EHOEEFE YR CHRY EIRO% Hanks' i I TR
Ly, EHELUCHE, 8 %metrizamide (Nycomed AS,
Norway) Hanks'BRICHBE L, hkBERENT
ML 7 7 A 28701 ~4.5X10BETH - 1.
2, FEMIRNIE

FEME D S8 1 metrizamide ZBHER OB
THie - 722, Bl®, metrizamide D18, 13%Hanks'#
%, BIUHRYEE L 8UEKY3,3,6m! DEIS
IZEBL1,400g, 177HEL, EREPEOERICE
I FHEARY S SUMREYED Hanks ¢
2 E#BDOHEI0%BFCS ¥ 21 DMEM BRI\, ki
Falcon #8875 xR+ 7 B%7 5 A2 1C37C, 5%
CO,, BB ESTHT IR Y T o, ZOBRIEFCTER
HEh o FHRMAOENRIHIO~ISRTH - 1o, 5
EROTHEI BRI 2EAD0EE T -1, Ml
MFER L B0, 25%trypsin RAB - Ty B8
B, MRIEEATTR-c. FREEROMRBENBE
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MRARFEORF ISR oMY, MK des
min, vimentin D2, retinol FHINEBERTITFE L L
T2 R0 4 AR L 7-#fa% Lab-Tek tissue cul-
ture cBamber/slide (4 wells, ~ 1 A+ XHE) = THE
%G5, 0008 % EESERRb BB L CEE, BEEr T
Iotfeb DR BT,

3. RERMBRORAE

A, RBEHEZE

a) YXH¥ X CEBRFHEE | Metrizamide =/8H
BERLECTHBIACEREY A 51 P77 A I2T
BREYITIR - ST+ ) vt R BT HE A
&, BABTREAREHE (1200E) ic THEBEHBER
Tle o7,

b) #faA vitamin A SEEHHORE . FREL
MFIM BRSO TLREERITERR I, + U v AR
BEHFE ¢, IEIHEN vitamin A @5 DB R 5 4

FASALTCERBLIHERY 7 V2 Y v CHAL, ¥
KXEHETERIIMM FTORKOFELXRNTS
Z E T - 1®,

¢) Retinol Fpnig i X 5 MAA vitamin A S
RGO | MBEA desmin, vimentin DFEEE K
LB EMAa %S AL, retinol FRiNEEEIC X 5 MAAA
BB ORBROREXYRE L, Tihbb, SHE?2
~ A RERTBEX T - HEDOEREEF I Chen 5
DHEIHE » TP, 0.1% D DMSO K retinoic acid #
B, BEERPCRKEELIX1I0M OREM X1
EERYEATEL, 7 HEOMEAEIEIZoWT
vitamin A OHNOFLELR L L AFLFETREL
fe.

B. Peroxidase-antiperoxidase (PAP), avidin-
biotin peroxidase complex (ABC #) i€ X % #ifaN
desmin, vimentin DFEE

S P desmin DFZE X Dako B =7 + VB
¥ desmin 7 ¥ » b Hifk, Dako 8k + desmin =
7 7 v —AHifk¥ V5 PAP %2 C, vimentin ®
#7E(2 Transformation research (TR) #&fie b
vimentin 7 ¥ » X HAV5 PAP %, RUK TR
8P b vimentin € / 7 v F—A T A3
avidin-biotin peroxidase complex (ABC &%) &TfT
it o1z, Tihebb, ¥ chamber EICHIRRATER L 7
B ERER KR, Ca®*, Mg*% & %\ phos
phate buffered saline(PBS)IZ T¥t##, 2 %parafor-
maldehyde #&i< T 2 BERIBIE, 4 CieT 2 ~ 4 FFREA
B ARV A+ > £ — EEED BAT0.3%.:88

32%2%5 (1991

{LkFEmA 2 7 — A2 TIFRNE, —&KibLF—
BYWOEEME0.01M PBS (pH 7.4) i©T5 %I
EFRLAKIISHERCTRIG S €, PAPE TR
Ortho #% Immunostaining universal Kit B\ T,
—&ifkiE 2 B, kbR L CEBG205H
Rt &7, 33DABHE I KE(LFRDABA®
Foy bEEAV,EEE~< P FY ) Y RARTRST,
hEENBRERTHROKY, —kEOFERICI
0.05MTris-HCl buffer (pH 7.6) ##ERL*. —F
ABC #i2 Vector £ Vectastain ABC Kit (mouse,
IgGO%ERAL, PAP k& RAMKIC DAB, ~= ¥~
VREER T ot —KRIEER, HV 2 eF—A0OH
desmin ik, i vimentin $ik &  IC100f5/R, €/
7 = —F A desmin Hi4E, B vimentin BT hE
h8fE 1M FERLAS D% FH VT, desmin,
vimentin DRMEXNB & LT FEBHE, L, desmin O
BB L TREBOEEI A, SIUMRERL
T ARMESF R ERA LT,
B -]

1. EREHRE

Metrizamide ZBHEROER LI - TCHBE I -
MR R 7 5 2 2 ILBBRUBRICIRE, SR
TRETEWIESeh - THET S, - oMEEHE
iz, BELLSRETCoOKR LR TAEBE/LIZ
febrotc (Fig. 1), FYIA X D BBEE LT 7 BRHEE
BL, MEBHCFRMRLE L OhSMlRTE, %A
Ao BIE = e RAE % 30 ~50% D MR 5B 5 75,

Fig. 1 Phase-contrast micrograph of isolated Ito
cells (ICs) after 4 days of cuture in primary
culture. ICs are flattened and polygonal in
appearance and extrude short projections which
tend to contact with those of adjacent cells, (X
600)
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Fig. 2 Ultrastructural characteristics of an iso-
lated IC in primary culture after 4 days of incuba-
tion. The cells are characterized by a developed
rough endoplasmic reticulum (rER) and small
fat-droplets (F). N: nucleus M: mitochondria
Scale bar=1um

EHMC iR, o8B L, MEERE
#10% DM FERF IS 2 5 B IR E v, T hIT,
ERUERLEC T L oM TE, MiREA
CEDTHEIVIEREE, Lvd 5B ToMBL
MEBDICV, FEEEOMEIZ OV TOEFRENRE T,
MRENOEEOTE, HE/Mad o REHI B
<5 (Fig. 2). rdk, FEHOMEICS XIFHRN
TRT T —ERBERITR e, TRTRETH- 1,

2. Vitamin A X OZEER

ZEEEROMECCOE L B BT,
F&330nm D&M T THIEERFHT 5 vitamin A DOF
HATRMZ L, LaLl, ZOWUEREDTERS,
MOERLICEE LA (Fig. 3). FoBiaERis &
»Thbh, BHEAROEELSOVTHIEETE L,
fo. RMBELCRRTI-2 57X+ —YRERECL T
DEELIF > M PFEMARCIIED CGECEEIBRX
i,

3. Retinol sk (c & 5 #MAEA vitamin A §F
RERF B DO RIR

Retinoic acid Zitn#E% 3 H BE X b, 80% LI LM
Rap /N fgRsE A N L (Fig. 4), MEEHESARE
X bagy vitamin A DR ELBE I Y (Fig
5).

4, Desmin, vimentin % G4EiG IR
Desmin . £V 72+ —A, BIUVE/ 7 8F—LH
desmin Hifs % A L1 PAP ®:Ci%, & dbire&x i
LTk, Lo BRicE % desmin BHEYWE
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0% Ll Loz @D bt (Fig. 6, Fig. 7). &
DHEIHBLE LFEGE, LHTIBETh- 1o
2, RHEEE, SREHFRRTIRD 1T,
Vimentin : £ ¥ 7 = 3 — A #i vimentin 6% —&
HECHAWKPAPHE, X U0E/ 7 ar—AH
vimentin i A ¥ #H L ABCEIC X AHRE Tk
desmin & B IZEE OSSR, #IR o vimentin
B E OFEHN% L LM ZD 5 h (KL
ZOYWEIRBL LETFEHE O, XUREE
DEBTH CBTH - 1,
z =

FrEREMao—2>TH 5 FERMRITFARE S S
R, B Y vRoEEMETH D LDMER
) OBHEI X 5 HEFHEEORE LA E 59,
D%, TOMRBHEEYEIFEHCEMTS DD
PRERYERT 5 HEFRE S RT, CoFmOK
RIBEDVfTRbhh o7, LA L, 19824 Knook
LIz X BRMRE = 5 4 F — CIRERERE - FE
HlROSBENBE SN AIPVEECFRMIEF =
74 vR#l, 2% VR 3FEEAROR
BIZOWTHEL OWRENTRbATEL, BEFK
HMRZ=27—7rv, ZOFTHI, O, VE=5—¥5
v, 3=V, 747wk Fv, BELA=ZEEOE
H£HIRTH D LA in vitro DFEILHLMZEHh
TWB™0, XLCRKRHYEEFL Y SELAGE
MERTEERA*XobortL 25—y v ARENS
FoTWAIEY, FRAULLERECFETS 27 »
R—HRrLRFRARDO 2T -7, KIPA=
LEIVERAAH T ARFLELE SN B THENE RS
ThTVWS, LALIhbRTXTEREY, <K
5y bRAVERETHD v+ ORMFF, o DFE
ERTIC I 3RREHBROERE OV TRESLLR
BTH5H ZDEMBIEKnook H5DEMKK= 5 7
F—EWEREI € b TRBAERLVZ EXERD
DTHAHY, ErCBELIRe PR ZHYIL col-
lagenase, dispase BDFE FiZMifax WELFEMIZ
S8EL, percoll ¥ BV T HERLZTVWEERMARALE
TEBRELTWBD2 e FRMEIROSEEY A4
£THB, bhbhul, b VX b RESFHERO 8
RLBcH, b FAGOABERLTh-T\ 3
#ifgrhie, FEBATCEE T MBIEEROHREIC
Z bR AR EHET O hY DRSO MR
HuhoTii, RELFRARCL AL SHK
ZbhdZ EEXKftve, T2 TETFH vitamin A
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Fig. 3 Characteristic autofluorescence of vitamin
A in an IC in primary culture after 4 days incuba-
tion. (X 600)

32#%2 %5 (199D

Fig. 6 Demonstration by PAP-staining of the
presence of desmin using a polyclonal antidesmin
antibody (DAKO) in ICs from the 4th passage
after 7 days of incubation. (X600)

Fig. 4 Phase-contrast micrograph of ICs from the
4th passage after 7 days of culture in the presence
of retinoic acid.

Fig. 5 Characteristic autofluorescence of vitamin
A in retinoic acid-treated cells.

Fig. 7 Demonstration by PAP-staining of the
presence of desmin using a monoclonal antides-
min antibody (DAKO) in ICs from the 4th pas-
sage after 7 days of incubation. (X600)

BERTho77 » FFCOWTHGERY Tt
BR, EEFASELIEHRSUERARCED
DN EEBIEL, —hoHESRZHAMEL -8
fa% A\ T metrizamide ZBHEZR OEXRTL,
bRPLFRARYE S ERAE SV THERN
vitamine A 8B EHROFELX KR TS &, KFFD
MRRCBHFI R O, ZoFETARCFAEMEK
DOMETRETH B L2 HERE R, ZOBRIzES
¥, b MFES L Y ARETRCTRERRRO S BY
ot ASEMRE LML TR Y ERIZFEEM
REEzLRALIMAREYTE LS., SO, FEASE
B E T MR MEIEER IR DR BE% T
oM, BEFDHAOAXE X, ERATIFERIZY -
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TETLI—EThVE, —HRERFLE, FE
ENBEEREESCIEL, BEEHRTFLATREVE
MAH5, SEXFEEREH Lo, £ X
h—ETRIaA, BHEESHEFEAFT, IRE 1K
RILUACEZEL T, IXImm ORI ¥ ERTS
EBERWS00mg OFFEEA O AR 1 X10ME D F
RERIERTTETH S, FEEOBE LK TE
RENDERMAIE S VIRV HECD - e, SEIZHEE
FE LMK A TORE TS B
% 77 AMRYrESETALE, BRE SRRTR
BEYHLBHEOMARLLe MRS S AURET
B, T-BEEMC L MRREORYEORFE, M\
MNREDREVBEH TR b OB COFRME
CALRLBEMRBCARL oS SEKRE L
Mo AE AV BN R+ © vitamin A ©
#¥% (Fig. ) RLE, LHL, Zhbo%XaE
BHTHL, PoFhFehricHELTRTOBRCE
HFRERDZ ZERARTETH e, £ZT2~4
KRR 2TV, A desmin, vimentin D REF AN
te D & R—&HEDOMIE retinol DFEE T CEELT
7£5 E80%LL EDMBARIC vitamin A DB ENRBREX
Rt (Fig. 5). LL, COWELELBEIEDT
WL, REBbIcEEELi. Chen b1, bhbh LR
e CHRER L CIORAMRER L~V 2 0FRMR
% retinoic acid ¥ 7ci% retinol palmitate DEZETIC
gEgT 5L, 4 Q%L Y MM vitamin A 8RR
BHREET A ERBEL T35, RS I invitro
T35 v FEEMED vitamin A XFUAL Z &R 4 —
FSoA YT 7HECTERHL TS, 2 LT Davis
bix, J v EEMROREE R retinol 24
BACER DA hERARO =25 -7 Y ERERAET
B ERBRTVWBY, ZhbofEl, FRMAKAN
in vitro ® &4 T C vitamin A ¥ AL T &KL
b EEx5. SEobhbhoBice + FEMAR
<% Chen bO8E L1+ AERMABOBEY &
hABETH -7, ¥, 02~ 4R LM
ST HIEEA desmin, vimentin DRFEXHAIEZ
%, 90% LA L D MBa T desmin BB TH - 7, FEESD
WIETOPREMBEE T v + CRBUFREIABLID
300, kb TRBEFTREBOATVRVESAT
WA Lal, ZhbuTh a2 Rvi
insitu DEB#TTCOLDOTHY, FHLLEFEHARKC
SnwTHhrbhicbo Ty, »3B\vidin vivo T
12 desmin DREBEA D BHFTRAB LRIV O
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@, in vitro D &HT Tl desmin DB I B
DOt Lz, WThicLAaSEObhbhORE
TR, FE#Le FRMERORTER desmin O FE
¥ERTHLRFATCHD EBbhl, S8 ZO
MiaxEVvT, bt OFRMIEO nvitroD =27 — %
v, BEH, »228BoR#, TORMEFLEOW
BNAREL B LB I NS,
% B

SEbhhbhik, e FEEDFOBEECI YK
AR E T 5 b 5, metrizamide =B HER D
LRV, e rEFRMEROSESATETCHLZ LY
HE LI, COHERE > CHEShFRMAROMR
SERKE, BHEC L AHWRBRFNEZE, MRPEDES
o vitamin A, retinol 7 FHEE X % vitamin A &
HEPEEAFEROUE T, oMM
K desmin B ch -7, “oFECLHFEMAKRD
SEMEIHNND THB EE L ORI,

Kb SEIOHECHic » TREDORH R o
SREAFE N BHFEEHS EE0OTHERY, Kt
xR WERBEASLANFHERARE=DESE, ¥
BEHERC CIHAECARILEXRBEEXRERE B
#12, BEEAFREFREALUXBIBBEEBL X
ER
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A simple method for the isolation of human Ito cells (Fat-storing cells)

Masanori NAKAGAWA, Hitomi NAKABAYASHI and Hiroshi NAKaNo*

Human Ito cells (ICs) were isolated from a portion of hepatectomized liver. Various types of cells
emerged from a small tissue specimen after 14~20 days of culture. ICs were separated from the
cultured cells by triple-layered metrizamide solution gradient centrifugation. The ICs have the main
morphological features already reported. Approximately less than 5% of the isolated ICs was positive
for vitamin A autofluorescence. However, 2~4 times subcultured ICs, almost devoid of fat-droplets,
were able to take up retinol, as the appearance of typical vitamin A fluorescence indicated. Fat-droplets
were demonstrated in more than 80% of the subcultured cells. The presence of desmin in the
subcultured ICs also demonstrated by immunohistochemical method using polyclonal and monoclonal
antidesmin antibodies. The method reported here is capable to harvest approximately 1 X 106 ICs from

500 mg of liver tissue.

* The Department of Clinico-Laboratory Diagnostic, Nara Medical University (Nara)




