Experimental Studies on the Purification of
Schwann Cells by Using Double Soft Agar Culture

B&5:jpn

HhRE

~FHH: 2017-10-04
F—7— K (Ja):
F—7— K (En):
YRR

X—IJL7 FL R:
FiT/:

http://hdl.handle.net/2297/8061




SRAETRESSME BOTE B4S 869-882 (1988) 869

TEHEREM WY 27 a0 KRR I
B4 2 EBREWRE

FRRFEFWER I RIFWIE CEE B4 305
& B ¥ &

(FBFN634E 8 H 31 HZ 1)

Y a7 IO BRI RMNICEET, KRR LORREY LRV, ZOBAKOERI:
BERNOBEFHEEOBACTH S . AR EEREM 2 F O CHRESFMEE ML, v 27 #
HOBMEERE/LILE2ENLLL. AERY AR —ROT v F OBEEEE AV THEBE %
BT 7. REEANE 2 BRER U BB AR % B L 72 . Zh % Human Tumor Clonogenic Assay iz
BUTTHERD LBIHBELEEET . Z0O/BE, RERFHCERE 20— 38ERL, B
UHBEBRR BT e B THERE2EL ) R RICEL 2 Y 2 7 VIO EESE 25 L
rHfESBES . BFEMBICTEET 2 L oo 2— 2R L AMRILEZR—0OBELRL, 8
A, BCERBICI VYRR, s bar P 78 BEoh, HEMMIE, VEY —AbHEIHh2
EEIBRICHREIN TV IEEY 2 V VIO BENEE L AT 2 MESE o M. EICIGM L
FRELTL) MRESHMOTAEY — A%8E, 2) BERC ST h 2B ERICEET 2 HRE
747 A MRETLSNL. UL, BEBEREEL 2272, S100 BAR AW REREHE I
T, 20=— 2 VRN BUHBSEER BTl TR CBEELR LY. UEOFELDao
Z—-ERRLHRRY 27 VTS B ERRL. DL ) ARSI S SATLR L
AU RO BB ER B L I LWL FETHB EE LN,

Key Words Schwann cell, cultivation, purification, double soft agar

YaU I REHROTHEBS L L CH<E
ELMlETh 2. invivo TOY 27 L HIBOFES
FUBBEICBIL Cix % < DMEH S 5798, in
vitro TOWRB XA " 2 DK & i B I A%
BREOBETIE, ZTOMBHERTS 2 v 2 v v illg
D& S TRHEFHBNBES L CHBET 2720y a
TR D BN E ST N REETH 2 HIEH
5. INETCRHEFMICOBA 2B LT 2 BWT
BroRsNL SN TEL. BE, cytosine arabi-
noside, fluorodeoxyuridine % o X #1& 515 % 1 A
S UMMM 2 BN I R 5 T 2 A, SHEEM
ROKEG IR % v TRESHIEZBRET 2 3Ka",
RIEHH % B O TR O RE 21085 23

APETHL. LHL, TRODFETIRRLSICIIE
HEMHRERETE RV I LS, FHT 2 BH 5
a2 HIBEEFICRL THHIRREE NS 2 E DM
BERHELTOL.

77, BRIE, FEFRZIEREZO—D L LTH
X% ¥ U T v 3 Human Tumor Clonogenic
Assay® Tid, “EEREHE B TEEHEO N
BEEEToTWn2. B, BEEROPLTH 2
stem cells XHERANTHE, BREEFEVEL a0
=—%BET 52, BEFHREIRERN BT
BEET, 20 —BRICIEEEL 20T EEES
PESTVE. ZFICTY a7 MK EES i -
RN, RERTCHT 22 L0 VRS K
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I. #HE0FEER

EBHHL L TEBI~5BEBO VI 25 —%
Ty bOSEHZERERBLL. v b EEBGICE
TEUSEIY W RYI%, KERVYNEER B & O KBR 9/
ORMEEAL, LEMRERERFEALL. ToLTH
BREEE & D REHRESEER E T (F9 1.5em) % HEEL
L, 1008f/ml d~=> Y >, 100gg/ml DA L
7 b %4 > (penicillin streptomycin solution,
Gibco, Grand Island, N. Y.) %2 &L 88 [Mc-
Coy’s bA (Gibco) wash] oFizERE L 72,

II. ##EE1E3% (explant culture)

L 7B HHE £ McCoy's 5A wash ¥ (+
1%PS) WTTE BT T AP CHERNC Y 3
THYUMEBRA 2ER L. ChE75AF v 27
Z A a2 (25100, Corning Glass Works, Corning,
N. Y.) AT 15%heat-inactivated (HI) fetal calf
serum (FCS) # & tr Rosewell Park Memorial
Institute Media-1640 (RPMI-1640) & % F» T
JICHbETHEERL, IREBCEERORRET>
7z. %72, Lab-Tek # ¥ >/ N\—RA 7 4 F #4801 (=
RMBE, FR) NTHBICEEZ TR EER R
< U»THEEL, hematoxyline and eosin (HE)
RfEaEiTos (H1).

I, BEEHA AR TR D YERL

EBA SR 2ABT IR F v 2 75 R
MHav7rzrybbiokl L EBERL CHEMR
R ERR L7z, Bl®, phosphate buffer saline
(PBS) T¥:##, 0.025% trypsin+0.02% ethylene
diamine tetraacetic acid (EDTA) ¥z T37°C, 304>
FIALE L 72

IV, ZEREXEMOIER

1. Base layer OfERL

McCoy’s 5A #%3¥& 500ml (= HI-FCS 50ml, HI
EMiE (Gibco) 25ml, CAEYBF b U VA (2.2
%) 5ml, L-€V > (2lmg/ml) Iml, L-Z 1% 3 >

(200mM) 5ml & PS 5ml #% /il 2 T enriched
McCoy's 5A R ZFH L 72, & 51220 40ml 2
tryptic soy broth (3%, Difco, Detroit, MI) 10ml,
L-7As85 & >~ (6.6mg/ml) 0.6ml, diethyl-amino-

ethyl (DEAE) —7 % A b 7 > (50mg/ml, Pharm-
acia, Uppsala, Sweden) 0.3ml % /il 2 plating
medium % fERL L 7. Z hiZ 3 % bacto agar
(Difco) #EAEL THRKBEISKORERE LR D Lk
SWHEEL, 20 Ilml % base layer & L T
3B/mm 6RTAFTINT A vy a #3046 (Falcon
Plastics, Oxnard, C. A.) D& T 4 & 2 ZHEL .

1) Sciatic nerve from 3-5 days rats

J

2) Explant culture

/

3) Single cell suspension

4) Double agar culture

!

5) Colony forming

f

6) Single cell suspension

'

7) Secondary culture

Fig.1. Flow diagram of steps in purification
of Schwann cells. 1) Sciatic nerves were
obtained from -3—5 days old rats. The expla-
nts were prepared by cutting sciatic nerves. 2)
The explants were cultured in RPMI-1640
medium with 15% fetal calf serum (FCS) for 7
days. 3) The single cell suspension was
harvested by trypsine and EDTA. 4) The cells
were plated in 35mm Petri dishes. The dishes
were incubated at 37°C in 7—7.5% COz humi-
dified air for 5—6 weeks. 5) The colonies
were formed. 6) The colonies were obtained
from agar by using Pasteur pipette under
inverted microscope. The colony forming cells
were harvested as a single cell suspension by
trypsin and EDTA. 7) The cells were cultured
as secondary culture in RPMI-1640 with 15%
FCS.

heat-inactivated ; PBS, phosphate buffer saline ; PS, penicillin-streptomycin ; RPMI-1640,

Roswell Park Memorial Institute Media-1640.




CEEREMERGLY 2 U Uil E B

2 . Plating layer OERL

W CMRL 1066 (Gibco) 500ml = HI EmE
75ml, #|lLA v L (100mM) 20ml, 1 > XY >
(100U/ml) 10ml, ¥'% 2 >C (30mM)5ml, L-7 1 %
3 v (200mM) 10ml, PS 5ml % h0 % T ehriched
CMRL 1066 &K £/ERK Lz, 5122 D 40ml i
2% L-7 A8 ¥ (6.6mg/ml) 0.6ml, DEAE-F7 %
A k7> (50mg/ml) 0.3ml, 2—ANHF h s
/=N (0.5%X107°M) 0.4ml #% fin 2 T double
enriched CMRL 1066 & 2 EK L. kT2
@ double enriched CMRL 1066 ¥:# ¥ 5.4ml iz
3% bacto agar 0.6ml %#11%0.3% D#EF % el
Liz. 2L TERU 7o BRI S 1R b3 SR S K b iz
5X10%E/ml DMIEFE L 2 sk HB L. Th*
FICERR L T w7z base layer D EicEBa ¥ T
plating layer £ L7 (2).

V. —EEX#h ot

DLEDIN< fEB L 72 ZHEEREM 5 37°CkES 8
TR T7.0~7.5% CO, 2 SA BB TREEL,
DU BRI B M TRE R T 7.

VI. AR —HREROLEREER 0BT

(Secondary culture)

CEEREM THEEGR S~ ETHERA K o
Z—OBEBRDe N, 22 Ta 0= — % ETHE
BBEHTC Y -~y P E2HOLTERL
Trypsin-EDTA #iZ T37°C304 B L. 25 1L
TRONLHEBHE: Y525y 275 20T
RPMI-1640 %3 %% (15% HI-FCS+10% PS) %= A
T secondary culture & U T3 L, LI Z s 5T

Base Layer : (1.0ml)
Enriched McCoy’s wash
with 0.5% agar

Fig. 2.
Schwann cells.
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MBI TRENICEE LS. £z, —HoMin
F oy N—RA54 FRCEBCEE LT H10%H
BEWA LY > CEEL, HE RE%HEL:.

VI 3 0= —FEMEROEFRAMERE

AU —FRERTEHF LA LY U THIEEL
ROML. The2.5%7VF—AT7ALFER (
D7 4 VEREERIC T pH 74 KHER) CTHEEL
7eE20% ABRIEA R S VA (H 3T 4 VBB
T pH 74 %) W THEEETok. RwTxsy
=NV ERRINTTHAE, BtXoer v TE
BLR BB TEELL. ABsn R
4 ¥EY FF 4 7%H LKB-Ultratome THE#EL]
FEERL, BV S=—V, 7 vBBO B
BEToR%, BNEFEMSELACTREL:.

Vil. Secondary culture & S-100 ZEE 4+ H\ =%

SRS

F v /N—R 74 FED secondary culture O
fe% PBS T3EMEH LK, 1% ST K"V ATAT
b FTER, 202HEE L. PBS CHS®ET £ b
»T4°C, THMBELL. W CRBH LA E
2iTo%. EERNESEZMET 20 210% 18
RLULIEE ¥ ¥ (Dako-immunoglobulins a/s,
Denmark) %#20°C, 2B§MfERI&¢7%. PBS T3 |
e, —RHIB L LTI S-100 BE 79 ¥ 1gG
(Dako Corporation, Santa Barbara, CA) %13z 37
°C, 1FRfFA & ¥7. PBS T 3 El¥&# FITC &
#EL 7Y ¥ IgG ¥ ¥ I1gG (Cappel Laboratories
Inc, Cochranville, PA) M0z 37°C, 1B[EI/EMR &
€. PBS T3EME®RL I, 90%27) €Y >0

§-

Plating Layer : (1.0ml)
5X10°% cells in
double enriched CMRL_

with 0.3% agar

Double soft agar

Components of double soft agar for colony forming of the
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AL, #%EME (Olympus, AH2, A& > 2%,
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RR) TEHZExT-k.
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TOBEICEEL, ZOMBE LD 2 HEO W
R " ML T &7, —D i/ NEOWER ORI T, i

I . Explant culture &%z FIhS WiBHFEORE L BECEL T/hE 2K e

Fig.3. Phase contrast micrograph of explant culture for 7 days. Small

bipolar shaped Schwann cells (¥) and large flattened fibroblasts (V)
were shown.

. B sOhaae s RS
Fig.4. Phase contrast micrograph of explant culture for 14 days,
showing an exclusive growth of fibroblasts.
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BYHOMBEEEEEL TO., 250 %0
EsAMICER 2EAERL, YoV HMATH B
rEZoONI. I —D0MEIZ LM KB TEE
MERL, kL THENK s e esE L T
D, RHEFMEThE L EZ N (F3). K%
EEZ CEmAOHMBEMIZIZERCEIE RN

n, LIEEEERITT 2 LEEFMES Y 27
FEDEMAZRELZRL, DI BEIME S
Y—bhEERL, ENEMSHEC TRy 2 Y Vil
B E A LRIESTRICE >/ (4).

2. LEBAMBIC L 2 EHE

HE & TIHEEMBC L BE-ABEICEN

Fig.5. Light micrograph of explant culture for 7 days. Schwann cells
and fibroblasts were shown. Hematoxylin-eosin stain, X 150.

Fig. 6. Light micrograph of explant culture for 14 days. Schwann cells

could be identified on the network of fibroblasts. Hematoxylin-eosin

stain, X 400.
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Bk e fisick L Tha s e ROUEEOM
fERrETsvav iR Ez on iy,
KB THHTHERR & 2 A T AR
rEzshaflEnED st (B5). ¥a7 il
Rz 2 QREAFECER O HRERS] 2R L, KRIE
FEMRETEERL:. EEEFTT 5 CBIIHE
MEEATIRY 27 Y HBORESEETH > 7208,
SeHSEMESR T LR L BMEE TSy 2 7 V1l
% v — MRICETI T 2 RESFRE» S KB T 5
ERHEEETH- R (B6).

. —EXXEHORE

CEEFEMO FERICEEs e ERO MR
HRROFELE L, HEBEARSIHR s IDRETE
FELL. WEESAEEL Y ZA S OO T TH
AEEnT 2 HEEBR S Nk . TOBRKRELS
Bk T B 2 ~ B CTHEMSR I CHRET %
ARprEETsc»EEsTHBELL: (®7). BEE
5~ 6B T50EM EOMBERTCH 2 a0 =— %2
BT 22 TCRE2bDNSRTCHME R LS0E
DTFoMmaER ThsMilagER (7725 —) OR
Brz2b0 TEAOBEER L. Ju=—%
BITEME THET 2 L MRRBRCEEYT 52
o= —3#k (globe-shaped) #EL T\, &7z,
HEROEEED T o =— 3/ & RO MATE
Medi e L CHEEOHREASELFROIEL Y 25
4%/ 2% (mush room-shaped) 2272 bD bR
s, on=—2BELTVwAEL2 OMEIEIEIE

B—OKEX2THEL L EEARZOMB LD 2 -
Tuwiz (K8).

Il. Secondary culture NEE

1. EISIEEMEC & 2 HE

Secondary culture #2 1 HZ @B L 2EH L D
plastic flask OB E LD 2MlENES 1,
zhs gz REICEmMLL. Zh s oMz
ER—DOKEXTHholz. BEEERE XIS NMERE
TEOREBEOMmELEEH DL DL H o 7. Mk
ORI BN OBERL Tl REFH
o k> hdBHEzELRECHEL THEO LD 28
enksnkBEoMBE R ro7 (B9). &
EEETT 2 205 OMIIERE T 2R »
ELBEAREEATRL LLRHER 20, BiEo
i Eic ARy L ERABO LB/ S 2
HTaBEERELTE. XIhs DM EESR
5HEEL D ESAMGER D, Lb® 3 HHRES
2R LS (E10). ZOBEBFREHIEY 27 Uf
fuegEobneEzol. L L ZOMERE
RO & > IR EERE R RS T, REL
IORETH 2 BMEELLS. ZOHMIZEs » %
DEBIITED R, o0

2. NEFEMBC L 2BE

HE $va T ERMEE S L 35RO L/
MoMlasrZOREEMFGEL D REFNZ2L T
wie. ErxOMaE RS b, R CH—ICRAS
N3 @ ladk s EROR VREEEFL Ty

Fig.7. Phase contrast micrograph of double soft agar for 16 days.
Schwann cells were growing in the agar.
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fo. BEEPLCIZRIRICEE L TS ) — 1ot s
naREMEOEEREL, BRICIE 1~ 3 #HOB/
EEHL TV, X, HorBEoRBIETRshn
pots (E11).

V. BFERBICL 2HE

ao=— &R L CHREIIZIES-0OBERY R
L, MIEFEEIEEL THEEL T, BERIE
ShY, MEEEFHTHEREEERZIR D s L

oz (H12). MROBEH THRIGVE - il
MENEEL, BAELRZ 37 RE YV — LS
ZETIEIbEOS NS (®13). s bav Ry 7
HREkeBThHEMSRREsh, B AT %
CRofni:. HENEE, TAYEBLKATEEE
MLELTRONLY, 20HERSELYRIFTIR
Bl ZAVY—LEMBINIBETH- .
BRI RBET 4 7 2> b (intermediate

Fig.8. Phase contrast micrograph of double soft agar for 5 weeks,

showing Schwann cells forming a colony.

TR

Fig.9. Phase contrast micrograph of the secondary culture for 1 day.
Small round or bipolar shaped cells were shown.
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filament) MBI L OEBEEICFEL T (K
14). BEABs L RIMABORELZEL, HER
BonTHEOTEEZRSNEL -2, 1HEELRE
2EOBINMENTFEEEL, BHRash 2 RREEIIHE
EHECHEEL, BERATFREE I PRMCEFEL
Tz,

PEXb&SEDo=—2RRL 2 OBRBEIART

ReLTL) HEESHMO FTAEY —AKEE,
2) MERKBEEC» 2ERRCHEET 2 PHE
T4 AV IBET LN
V. 8-100 ZBEAAVEEENGECL 2RE
Secondary culture @ ¥ TOMAEA S-100 FH
EROREERESRC TROEEEFE L. Hk
faik £ B & UHlESERICECR D o iy,

Fig.10. Phase contrast micrograph of secondary culture for 5
days. Small, bipolar shaped cells were arranged in a ribbon-li-
ke syncytium. Fibroblasts were not observed.

Fig.1l. Light micrograph of secondary culture for 5 days.

Bipolar shaped cells were shown. Himatoxylin-eosin stain, X

300.

e
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BITEEEFREL ko7 (K15).

% =

N

va 7 HRONE, BEECBE T 2R d
HZLDHRSBBLNTHWE. Lal, 2

o M
LIThIE

represents 1y m.

LI St il

Fig.13. Electron micrograph of colony forming
cells. Desmosome-like structure (arrows) were
shown at intercellular junction. X 18,000. Bar
represents 1y m.

Nold in vivo Th a4 OBKRESTH 2 09,
YaU lRMEOBEE, v a2V B #E®E LD
ARG EH S 72 0 OB AR 5 |, fEues
Mgt~ r07 7SR rDBEEEEL S in vitro
DRETOBRESLEL B >TL % . in vitro TO

Fig.12. Electron micrograph of the colony forming cells. X 4,500. Bar

Fig.14. Electron micrograph of colony forming
cells. Rich and packed intermediate filaments
(arrows) were shown in the cytoplasm. X
18,000. Bar represents 1y m.
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L CHEIMEEH A o853 2 1T o 72 . Kreider &
3 polylysine 1239 2 ¥ = 7 »HART & ARAE ST
OBEEGEOEEFIELTY 27 v ilo Bk x o
2. Lo, CheORERERT 2 EHPY 27
CRIREHC L THilEEEERE L TWwa 2 e,

AT EASBMT, BOELULRECERLICS
WEOBESA,ND L. SRR EMESIZ IR
SOFETRY a7 VHlldoMBRRrE LT,

BonEEROFICE DTN TIEH 3 M ERHEZFH

BSEALTWSEILTHDL. KAEBROMAITRL
7o Z b SBHESEMIRSIE Y 2 7 I L b MR E R A
AL OIEREFTL T >Rt F R
EH BEIGREICKE L R ORI 27 L
BMObGo2EENhELEo2THn . INEFHECR
DI MR & DRI 2 BA TOL L LER
ZRERTH I ENEE LWL,

BRI BT 2 EROEAEH 19108/ 2
TEMDITB LN TELT. Ll, ZERKEH
WBWTao=—%2BK ¢ 25843 Sanders 5™
BEHTH D . #0D% Pluznik 5 Bradley » ®IZ
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c b EEEER O o= — RO EE AL,
human tumor colony forming assay & L TH&EL
fo. Z OB ZEFER BTG T A R M o
LTRAWSILTE A, MBSO IE#H#E A~
DOGEIE 2 E T Horwitz & 20 B IR0 R #
WHAWRBRERHZOATHS. R, MEXNT
Jo=—%WET 20 EEELGMAD, PR
B, BERECHEAURE SRS TH L L E LS
NTELY MERANTI0=—2BRT 52 LOH
BE & LT stem cell DA H 2. HMEHEER
(cell renewal system) I stem cell, transit cell,
post-mitotic cell @ 3 DD 3 /8= kb A > FIZKH
sh 3. Stem cell 34EED ~4E%EL THDHE
(self-renewal) %4722 ML L T, transit cell

Fig.15. Immunofluorescent staining of the secondary culture
cells with antibody to S-100 protein. All cells were positive.
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D= —BRICEBES L AW EEEL M5 T
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BEFNRE 2 s ouiir s 2 v Mo s
BRE/LIINTEIDL LGV EEZ TER
1o 7z.
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TOY 27 YHEOFCHERDO XML L L T8
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THESH G-, ZhETOY 27 DR
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BHL iy a7 o fil8Ths £z 607,
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DY NG EOEMBRONEMETH S 2 L b —
WEELZTRE RS R, X, SHEFMEIEA
LTWRWI E2BRALLATAIE R 5. — g1
BFHEMBRE IS I 2BHWFRELr LT~
77 =Y THHBEEAD A VYV —LDBEERT,
MMob 2%, MEEEOBERIERL & 852Y 5
n®, R T RRE RO EE Mk T Y
KEORIFLRENET 6N 3Y. SAu=—2FF
UM Ch s OMARED s hixh - 1.
o> Tao=—%B L MR M55 053 1
RIFERTH 2 2 & LIRMESFIIE R A L T v 2 T ke
HixEES NI

Linl, 20 =2—%2BELMIBICIE LTIy 2
7 MROREARRD—2TH 2 EEB KL
Tl ZOBEBELTRUTOI EBE Lz 3.
b, BEEBEICE O ODDOBEENTEE T 255, 2
D=2k LTHD L MOBEHMED medium & %K
BT BIEE L TCOBEENDH 22, oo o — DR E—
IR SIS 55 U T o 7 BRRE 43 95 72 o 72 3 B
AT 2 LERELT, COhOEEEO B
MaNLDL SO EEZ -0,

S-100 2K 114196542 Moore™ (2 & D4R & 0 Hid
SNTTEEBREEATHL . ZOEH I RER
WIKS L, KRR TIRy 2 v v i, o
WHER T ERBME, ZRElcEET 3.
HY), S-100 BHEHMRHREL L EL o N T LT
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h, TOMEBRMEIC O VLWTREESN T3, L
DL, FHERBVTHEERIT> 0 R RBMER
BTHD, thoBBISBEAL T IEEEREE L.

S-100 BHRRBHEBHEBC B TR Y 27 il
CERERAELTWAZLEEZNE, AR E
WT S100 ERICH L CHBEERLCMEIEY 27
VHBTHBEE LGNS, o Tan=—X D
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Abstract

No adequate method for purifying Schwann cells has yet been established in the culture
system, because of a frequent contamination with fibroblasts. The purpose of this
experiment was to isolate pure Schwann cells. Double agar suspension culture was utilized
to eliminate fibroblasts. Sciatic nerves obtained from rats were cultured as an explant
culture. Cells wandering from the explant were harvested as a single cell suspension.
Then they were seeded on double soft agar according to Human Tumor Clonogenic Assay.
The cells picked up from the colonies formed in the agar were seeded on monolayer
culture as a secondary culture. The cells grown in the secondary culture were small,
bi-polar in shape and were arrange in a ribbon-like syncytium. Electron microscopy
revealed that the colony-forming cells were uniform in shape, rich with Golgi apparatus
and mitchondria particularly in the perinuclear region of the cytoplasm. Scattered granular
endoplasmic reticulum and ribosomes were also observed. These findings are consistent
with the previously reported electronmicroscopic characteristics of cultured Schwann cells.
Other characteristic findings were desmosome-like structures at the intercellular junction and
rich, packed intermediate filaments in the cytoplasm. However, no basement membrane
was found. All secondary cultured cells were positively stained with immunofluorescent
antibody against S-100 protein. From these results, it is concluded that the colony-forming
cells were Schwann cells. This method is useful to obtain a purified population of
Schwann cells.




