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Type II cell A TELE S h D surfactant DH1FE1TS 1-RIC(E, FEDOZF L type 11
cell 2B hlThEhEoh\. FKL[ETy MEZAWT, HEDOS\ type II cell Qi
BEEERE L.

FAEEXBILT, D mi# - igAkEalos, 1D Egmiao s, 1D type II
cell DEBO=EREICHTFOND. III) [CHWT, Ficoll ([CkBHE&ED (LE1,070)
DHTHOLNF type II cell DFE(I50.6 5 THY, MOMELHENENETH 7=,
FAQL Ay 2 hTFL EREROCE HHRATS HETIE, MERT5.6:8.0%ICERL
fo. FleFA4B A hTL ZRAVWBLE(CLY, surfactant FiREFCEERELSD
macrophage ODEA% 30.8 %M H 1.5 SICTIFBC &N T, SHICHER%E TFE
TIALICEZ, FHOREEEZITIE, HET6.617.7%, type II cell ixf&#k 24.5+ 26. 8 x
10°{El/20E, viability 69.3+6.8 % &% 7-.

LlEC&Y, ERMmiaEHpE, 7442 2hT6%8L, EHICTFETTA
HEZTHRT Z3HENRBELEZIO N

In order to biochemically analyze surfactant materials produced by type II
cells, high purity of isolated type II cells is required. The purpose of this com-
munication is to describe our method of isolating type II cells from rat lung in
high concentration.

The method consists of (I) elimination of blood cells and alveolar free cells,
(I1) detachment of epithelial cells, and (III) isolating of type II cells. Special
attention was paid to (III). With Ficoll density centrifugation (density 1.070), the
purity of type II cells was 50.6 %, which was lower than the figures reported by
other investigators. By using nylon mesh column before Ficoll density centrifuga-
tion, 75.6+8.0% purity was obtained. Furthermore, several trials were done
using gum arabic instead of Ficoll. Combination of nylon mesh column and gum
arabic density centrifugation yielded the purity of 76.7+7.7 2%, total type II cell
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number being 24.5+26.8x10° cells/2rats and viability 69.3+6.8%. The nylon
mesh column was used to eliminate macrophages by adhesion. Thereby, we suc-

ceeded in reducing contamination by macrophages from 30.8% to 1.5%.

We consider the use of nylon mesh column to be a key in obtaining the high

purity of type II cells.

I &

EEIEESE (surfactant) (IffaR B
FEL, EEENE TSI LI X - TRERH
DffifER A SCHETH S, 1 DBMIEDOK
B, ilakmEc FE35 type 1T cell 23 sur-
factant G L, HFWT 5 LAPLITIK
S TEI, ZOEER FEHLT 40 BEI EOM
Fan BRI R T 2006, PETH S type
II cell #BMEL ARBZ LI - THEBZE
NTE B, - T surfactant DEAEIA, &
B A B bz, type 11 cell mBARE
FEAWLT 5 EPDERTAREEZLS. ¥
7z surfactant 43T & ZDBEREDORICILH A D
Foyp oy THBHD, FOERLFRD DL
BEEAT & BEAE AL T surfactant B4 % 45k
LTCHRLFE, 2% vitifage&s: (alveolar
wash) & type II cell Bkt AW E L X h
5.

Type II cell B#fkiC D\ Tix, 3 T
BREEOWENH S, 19744, Kikkawa and
Yoneda {35 » xS T type II cell
DHBECHIIL, Lab 95 % DEHE T type
II cell Z BAREERTBE L RE L7z, LAL, Mason
52t 5 M, Pfleger® (I~ 4 A & —fifi
TEAERY TRV, BHMENELRLVR,
HHENEWELLHBERYML, ThEh 60~
67 %, 67~T2 % DD BEEH k% HREL T
Wh, e nThofiky bR, Rk
DOHERY B85 Z LN TEleh 7. Mason
b D HEED Tk LR HEES T i v
B, EREEOE, WThOFEOLKETD
type II cell DIEIMED S TcFlinEMnD D,
EZHREORNCHE L CBEHELYHEYT S
ZERARETHD EBbh.

OWEIL, BHADHRETD T » Milinnb

o type II.cell @ HEHEx k<1 HDTH
5. bpfilax FEE, FAev Ay yanT
A%BEL, FIRKEL,07007 57 T AKE
WORLBEEET A HETH DA, FEFELHI
70 76.6 % DT type 1l cell #E b5
L EE L.

II #HKRTH*

D & E-3

@ solution A: #ftF + Y va 128mM,
L » Y w2 5mM, ) vEEEER 2.5 mM, &
ferprovyal1.9mM, Rig<s 52> A 1.2
mM, HEPES #&#i¥% 17 mM, 1L T 7z —
A 5. 5 mM™ & &K, pH L7 4.

@ solution B: solution A s & ik #
vy AL Bk~ 2R vy Ak R BIK. pH
137.4.

® 0.3% vy FovsE: vy Sy (1
250, Difco Lab.) % solution A Z&fEL, 7
%) A% 7L 7 —+ (DNase) (30 pg/ml)
(Sigma Chemical Co.) %Nz 7-iE¥#.

@ 01%tryFovA4verez—KEK:
soybean + Y ¥ v 4 v ¥ x— (Sigma
Chemical Co.) % solution A \Z¥f# L DNasé
(30 pg/ml) % hnZ 7.

® 1%V v AR RR-SY 7 A
(v v —72HH, RRBERD % solution A
TR, '

® Ficoll }rE¥ : Ficoll 400 (Pharmacia
Fine Chemicals) % solution A L, &
ELTARERTHEL .

@ 757 T AKER: T5ET T48
(Sigma Chemical Co.) 30g %7K 100 ml 2%
fEL, 90°C Y Lot 15 SHIMEL TH
¥, ZERFTLHL, 3000rpm, 15 53E
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DB EBAERT 5. 15°C TAEIN: C kE
1,090 3R L 1o, ffAKERL> + Vv AT
pH7.4 3%, B@FEMN 280~290 mOsm. 1
5Lyt b Y v Ak o, AL
BHICARTHEL /2.

2) HEREROHLEORE

150~250 g > Wistar Rt 5 » F 2% 1[4
DEBRICH 5.

k& 100g Hicbh v+ Srve x2—1 0.15
ml (50 m'g/ml) & ~-2Yy v 0.15 ml (10,000
units/ml) * JEREPITE S URER R 1778 5. RER
BEECH = —VEFBAL, B, EHMKE
IRUIKT %, solution B THOLE X Y ER L 1T/
5. B o bl DR 2 HE, »
=2 —VU%@L T solution B THifax Be3
5. TDH0.3% vV 7ok 10 ml A fififa
WECiizL, MaxkiEs bl LY v —vic
B4, MR KEX»H13TL, ~¥ I CTHl
¥). Zofitix 100ml o=F7 522 BL b
VYK 20ml k1% WREE SV U oA B
1ml %z, 36°C HifdT 205 8T 5.
0.1% b ) Fovgveex—BEK40ml #in
%, BRYPLOFER 20 5GERCE. Mk
MBI A — X, FARrV Ay (Xy
v 2 150, 270) TABL, A¥% 2,000 rpm,
15 3R cab L, solution B ¢ 1@ gei#
BOFEIES. LELRAMBERFL %
ik, MEREREYF ARV ALy RV IET
BlLi-h54 (2x30cm) ©wAhn, 35°C T 20
SriEEE % solution B T# 5 AP0 ML
x4, 2,000rpm, 15 HMIERT ELT 5.
Yo & LT ENR U 7 fEAaiE solution B 10 ml
WX Ficoll L IX 757 7 A E
W 15ml wEREL, 4°C © 2,000 rpm, 1 BfE
EOT 5, EOLE, AEOMIEE %L solu-
tion A &#hnz T 2,500 rpm, 15 4fEI=EE T
[>L, solution A T} 5 —FEBET 5.

HEROROLEYIRET S0, )7
VA TH ) ML MR A, homE
LI B EEL K HEL 059, 1,070,
1,074, 1.078 (4°C) @ Ficoll LB H 5\ Mk

HE 1,070 (4°C) o7 ¥ 7 =4 LERCE
BLOHET 2. FEIhicfifacl, Tht
heHiag, viability RO type II cell o#f
B LRk 5.

RBERALIY 7 AHEIT TV Y 2 VL
BaELicborxHW.

3) REROMIE DO RE

Type II cell O FEEILNHR O EFHEMEIC
X W7l o, KBEOV~NATIE, smear %
BELIcth~1 ¥ —D~< F ¥ ) vV TRRE
(543) %4Tle\, K, AL (154%) #8
HWDo=ap — PR T BRERLI. BHE
T, _vy bROMIaAE 3. 5% 7 E~1T
AT Fepadv— MEEKE (PH74) L1
BB b A A 3 A e Ha v — MEEWK (PH
7.4) TZERER T, TAa—n, Fe
EVviFy FCRKBE=RVICEEL . 8
WUHIERY S=v 2k 7 = VT EY
&L, Hitachi H-500 -cHEL 7.

#ifm o viability ¥ trypan blue dye ex-
clusion test THEL 7=. LHifafIEHER
THEL, =3 p —FHETHREL f- smear
=T 500 MR 3R L Tk type 1T cell
MiEED D type IT cell HaitH L 7.

III # !

1D [ TE
Stz m A TREAE LB, BEED
HRRE A &1 Mila% type II cell L EZE

Note nu-

Fig. 1. Isolated type II cells.
merous dense granules with clear halo.
(Modified Papanicolaou stain, original
% 400)
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L. CoBERNBEERICYEED, BECEN
# (clear halo) > TW5DONEBHHTH
»7c. Macrophage & Ebh 5 ik, —i%
2, ZOERRHEXHFEL Ty, 2Dk
1%, alveolar wash #1¢> macrophage % [F]¥k
TYH B AT negative &7 b2 b LB
B TH -7 (Fig. D,

A 57 BEAYIA O R T 28R
lysosome %4 ¥-3°, lamellar inclusion body
%44 L, microvilli #F - T\ 5 2 &% type
I cell »&pe L TRAEL R (Fig. 2),

Fig. 2. Electron micrograph of a type Il
cell. (x9000)

Wi CtEEs X OCBEHFR) kT 5 MEER
WERIKETH 5 7=DT, S-3=2r —ZHKTH
EL f M fEs i type 1L cell TH A 5 & R
LTI we B5. UToWssT % type
II cell AE kX OCEEL <=2 r —ZERIC
Kot

e (8% #28 1982)
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purity cell number
(%) . (ceI:s/?rats)
S0 i ol
40—
—{10
30 —
20—
—45
10—
L 1
1059 1070 1074 1078
density

Fig. 8. Purity and cell number of type
II cells at various densities.

VCOL\TGII HEE 1,070 DB 14. 6 x 105{@/2 7T
THoT, fDLEDOKIC LAKBIC X I
Baigic.

HemE O8O MR FEic type 1T cell,
macrophage, lymphocyte & D ciliated
cell NEFN Tz, Fh, HEZREROLEBEOE
B A #ifa 4, macrophage & lymphocyte T
!35 ST, ~

3) EAMIERE OB

B 7o type II cell #F\ T surfactant
DB H T1e 5 todicid, type II cell &K
T, Lab kDY VIFE (KREIERY %
& ATWS TJfEMD H 5 macrophage 14
ELFiudisbisy . # 41X macrophage
R v A BEREISTHLEREROET
rFETHRRAEITIR 5T, type II cell D
EEAME L (50.6%), Tablel ofEd X 51

Table 1. Elimination of contaminating cells

2) Type Il cell g HE
RIE

Fig. 31z, +V 7 v v LB
L oo DEHEES NAMIEE S jymphocytes
Ficoll LB CH L Tois R % ciliated cells
RLTHB. Type Il cell D unknown cells

EELL HE 1,070 DEE50.6 % T
HoTRLBWEEZRLA. L total
AL, HEL074, 1,078 Lo

Bl iz EE2R T o1, number of

nylon mesh column
density centrifugation +

density centrifugation

macrophages 62. 2% ( 30. 8)% 6.47% ( 1.5)%
26.8 (13.2) 46.0 ( 10.8)
2.7 ¢ 1.3 35.2 ( 8.2)
8.3 ( 41 12.4 ¢ 2.9
100.0 ( 49.4) 100.0 ( 23.4)
type II cell ( 50.6) type II cell ( 76.6)
total (100.0) total (100.0)

cells/2rats cells/2rats

type II cells 14.6+1.1x108 8.43+5.34%x10%

LA L, Type Il cell DA%
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AflilaD K23 macrophage TH 7z, Type
IT cell DftEER MDA HELLT, MR
WA ELDDHEDOIIICFA RV A vy Y ahFak
L, macrophage &  #fF& Inx o1&, &
O R RS I. TO BRI Tablel ofFD
By THsH, BAMAIFD macrophage DL
L, WO ST OBFD 62.2% 5 b F A
RV Ay v ah T AL ED S O BRI
6.4 % LR L 7=, INEL 7= type II cell O
R A0S HE 720 O B T 1% 14. 6 x 10%F/2
TG, 74 RV Ay YahTALBEOGEEGHO
MRz iL 8.43x 10° H/2 T H - 7.
4) Type II cell iR X O viability
(Table 2)
FARYVAy>aHhTaLELSHE (Ficoll
HE®K) BRI X b type II cell O
50.6 %535 75.6 B EHL, &4 #Hkako
macrophage DEARKIL30.8% 75 1.5 41T

Table 2. Comparison of the harvest of
the type II cells by two different
gradients

} Ficoll Gum arabic

purity (%) | 75.6+8.0 | 76.6+£7.7

cell number | 8.43+5.34 | 24.5+26.8
38.0+30. 3%

type II
cell

( x 108 )
cells/2rats
viability (%

64.1+£9.7 | 69.3+6.8

* number corrected by body weight and
amount of available lung tissue

WAL, ZorOfilao viability 13 64.1%
Thote. X viability & i 571,
HEW %A Ficol b 757 T8 Fx, +
ARV Ay YanFaEROTEIEHTHEEY
fF7c »7=. Viability 1% 69.3 % T Ficoll f#H
Bk b ETFREI o7, Type II cell DFffEEIL
76.6 %C Ficoll FRKFL (LA EETh
7ehd, Bbhic type 11 cell DRI
24.5x 10°@/2 LT, Ficoll R DB A HA
¥ 315 ¥ D type I cell 27/, Zhi,
Ficoll 12 X % 04 BERS T B4 O MBTIER

(Table 1 £:M&: 14.6 x 10°E/2P8) & H-~_TH
BUWiERAE. -

v = =

ik e 2 2B O MkRER b —&
o LM 2% BEET 256 ik, Bl
E, ®ExDRENFETDOLLRTHY, il
Mg Il L giiflad —>T %% type II
cell ¥ 4 28B4 b T DOFISFTikis\ . type
II cell BRI DT, T Tk BEHD
WED BB, b Ty v r IR
Went type 11 cell #MHETBHEY bbb
2, B OBE, FYIABY YT 5 Y
5. CoFIMRERE S EDDLILNTE
BAENHLTHS.

MR BRI R 5 RIREA & L T, (1D MifE
DRIER, (2) MiaER, () MO
B, (4 BEM, RIo (5) EMROETF
& (viability) 2AHFHh b, Kikkawa and
Yonedal 23 d THW -2 = 2 v —FHEIT,
BRERD Db b —F FANGEEED 3325
type II cell HIE®ETH D, HxOHFEOHERE
L rhaET 5. EBhic sk, 2
26 (5) DEBEDOT TR\ TEVWHELX 5
% 53 DTH5. Kikkawa and Yoneda DR
D T, IREEMRaE 4. 0% 10%cells/rat (100g),
WhEE 95+ 3 %, viability (trypan blue dye
exclusion test) 95 %% 8% & \» 5. Mason
52 B I OEDMDOA 2L, ZhoEAERY
fTrew, BFBEENRRT H5HEX MY, Kk
ZBE L, Mason 52 (% 8.3~8.8x10°cells/
rat (180~250g) DILHEER, 65~67 % DL,
Pfleyer® (34 x 10%cells/syrian hamster (90~
150¢), 67~72 % oifiEE, Fisher and Furia®
% 4x 10%cells/g. of lung tissue, 72.7 % D
Exflcl@mElL Tw5.

H 4« DHge=, Kikkawa and Yoneda @
s —y® Mason b DD, Pfleger © Y
ERBTCHLD, WThLELOHE L IE
B, MELELI LI TE b ok, THEF
RoEaE, FRT>Epo%H K& B
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AEDENEC L L BN, HREORE, #H
REOYMDRENFEL T B LEELDNS.
e, BHERECERFECHEE L I BEET
BRENLT D EBNLETH S EBbhi.

BEERBRETAEH I - TERRCARLDR
7oDiL, TTCRBRSHIHESOMERLE
BEHRTDAINENDZETHS. FhiX, ZDH
WA (H T 2 B5eE A, nfis 5 BRI B
Licfifaz AV 5 &35 b05 BICESY
HbETHIRTNETH D, WAITIERKD X
%z Eiehib, type 1L cell DffiE% T C,
macrophage DEA%R T 5T #T5 2 &
E—HEL L.

Tox DHERFIL, KL T, RO=ZEEC
biFbhs.

H—BEImK, Mlanbi%MRok%T,
MG TIETRIC X v, B hgEE X
WErET B Lic L, mMEHREOIAL, 58
ZEMEToO ) S ERCEETSL, Bk
MBao BREX, &K type 1T cell DffifE
ELT 5.

BRI, MY 7Y VAL XD il
damage #5 2 ¥, T& 3L O LM
YHERRLZ LExhb ok, MY TV VIRE
it Mason H® @K 0.3% &L, PY TV VE
BEERAIR B B, MLz Y 7>
VIR, BRRLRAB 36°C T 2045k
{zEEli. ZOHET, hoRsEoHE
TIX BT \W» meKE, Fiobh b INEMRE
4.8~14. 4x 10ME/2 TE& BB = LN T,

HEBMIC R\ ik, 4B L MR Fhs
5 type II cell 7310 % BE3 5 DT BB D7,
A fEHE D Ficoll EW T HHEL 7-EI1T, L
& 1,070 ORffEE 50.6 % T, Lid Bbhi
type II cell DA% s 14. 6 X 10%F/2 & & &
BN 7. LoL, surfactant @ BFRICE
f&% ¥ 7= macrophage 73 <{B AL, fEHN
Bl leh Tz, ToEHL L T, (1) macro-
phage 7% type II cell & X { UickbER L o
T3 Z &, (2) macrophage & ) v A& %
BRI HELY AELTATH, TXTO

macrophage 237 HER Ll ED HEEZ 20X 5
ikl XD TFbh D, HWEXVLE
fexeich, <) v 2EARBMEEIL THT
b, MifEY LA ENTERM . £ T
macrophage @ ¥iEMC FB L, HERLO
Bl FAMry Ay vahTaH BLTABT
Lzl Zhick b, type II cell DffifE%
50.6 %035 75.6 % ¥ T ERXRBZ LY

L7, %7 macrophage DIEALHES 6.4 %,

DF ) EMfaFObL TN LB LI ENED

AEFTFIT B EMNTE. Z OO viability

164.1%C, FA4 vV A y>¥ahTFs ORE
TRV 5 T BE Edvbh biad o7z, Viabil-
ity % EF 5 cdic, HERY Ficoll 2 b #ifg
FEHUENDIRVECDBRDT FET TAREZ,

BHEDEER Tt olck 2 5, type I cell ©
HIEE 76.6 %, viability 69.3 % (Z < T
viability o), type IT cell IEES 24. 5%
10%@/2 TE &5 B % B, INEEL - type
II cell DB IEHL2EN £ DIX, B
DEBEEPHFEH LA T » MITICEREEX LD
D EBRCHFRHLL DTHDH. /oT, Y
B Lo & BB Ah BE T 5 & Mlagut
38.0x10°@/2 Pt ( Table2) t7cbh, fHxoD
7y P CONERDELOE L kd L
AL TEE .,

Trypan blue dye exclusion test izX %
viability BIEIC DO\WCiE, BEREELOAD D
e L, JIEREDL, HEERESLFHOE
BELECY s Tl hEAIRD. BT, O
HE, rra—-AEBERERTR-T, &b
CHELIBHTALELSSS.

RtRic, by 7Y VB O TERZ BN
o, Y ISy HilaREEo BT ER S
AR, ke g b 8% RigT. Fin-
kelstein and Mavis” (%, bV 7> vEFH LT
BB L7 type II cell ¢ix NADPH cytoch-
rome c reductase {EMEMN 1/4TE T LIz &5
LELT W5, 5T, type II cell BifpIc
ik, FREEARMEARABIRTHSE VbR
i binwv., TRhZTh ARG T, 20Kk
FHBEL Tl bt nids s,
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T Tl R BRI, BN OIEE O 58
224 typerll cell NiIckiT 5 8B D SEiE
ANEWS LB, HRE <7 r L SAnbEUN
BIENY LI 50y o, JRER
#c M A+ % macrophage % 1.5 %O T
W, type II cell #iE% 76 % ¥ T3 LRI
DD LAk, HEEL 7 type II cell
HTTTREAKI hic surfactant flEE %, &
W7 b I ERMCHRT 2B AER IR
BEREFRE LU CHBCETILDEET 5.

AHELBERT Sod, BARXFREO=R

X

B &Y itz & 5 1ie—D2—D5R L 1o
7%, type II cell % &\ ffifs CLEUNEST 5 D
RS Lok, MIEERE S ARV Ay
2 H T A, type 11 cell DINESR A T
%5z &<, A macrophage A 7 ¥ 2
v ¥ 2 CBBRACRE X THELILERTH
HERS,
REFFREIFEE R RSE, BRFNS54E R O564F
Fry . s MHFRE (55—709, 56—603) D
Byx i,
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