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Long Term Incubation of Lymphokine Activated Killer Cells
Using Gas Permeable Bag Culture System

Hisato ISHIDA, Masato YOKOI, Toshiko SATO, Tetsuya HISA,
Shinobu SAKURABAYASHI, Hitoshi YOSHIMASU,
Toshihiko SAITO and Shinroku ASHIZAWA

Department of Internal Medicine, Tokyo Medical College
(Director : Prof. Shinroku ASHIZAWA)

Lymphokine activated killer (LAK) cells were inducted using gas permeable bag culture
system (SteriCell, Du-Pont, NCC910/911) and roller bottle culture system (Falcon 3027).

Comparison was made for cell number and LAK & NK activities between the gas permeable
bag culure system and the roller bottle culture system.

Comparison was also made between the serum free medium (GIT, Nihon seiyaku K.K. & MEM
-1, Gibco) and the serum containing medium (5% AB serum containing RPMI1640).

In roller bottle culture system, the cell number was not increased and the values of LAK & NK
activities were not elevated. Furthermore, contamination occurred in this system after the 14th day
of incubation.

On the other hand, gas permeable bag culture system was useful for long-term incubation of
LAK cells. The cell number was 3.5 times increased without medium change and re-addition of
interleukin-2. The values of LAK & NK activity increased at the 4th day and re-elevation of LAK
& NK activity was seen at the 25th day.

Serum-free medium (GIT) was as useful as the serum containing one. However, using MEM
-1 (serum free medium), LAK & NK activities were not elevated and cell number was not increased.

There was a decrease in LAK & NK activities gradually after incubation. Effects of the
addition of interferon-g (IFN-p8) or interleukin-2 on LAK & NK activities were then studied.

By addition of IFN-£ (0.125IU/m/, BM 532, Toray. K.K.) at the 28th day, LAK activities were
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re-elevated after 48hrs.
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Tt is concluded that gas permeable bag culture system was useful for the long term incubation

of LAK cell. A large number of LAK cells with high LAK activities were inducted using serum-free

medium as well as serum containing one. LAK activities were decreased gradually, but they were

re-elevated by IFN-g addition.

I. #&

Morgan®? 52 & % interleukin-2 (IL-2) TH %
T #fasERT (TCGF) oFRB LUV, 0l
FEY OwE L DNA fH#az KEHE %Mk
recombinant IL-2 OARAEFEDSAIRE & 2 > TLKE?
IL-2 2SR OEm CER & L Tw 5, Grimm 5¥
FRMmMY > o8EkE® IL2FEETTHEL,
lymphokine activated killer (LAK) #EfEOFEEC
L, 2@ LAK g% v/ o F Rk
MNE L OFERTITbILE XS IR >Twd,

Rosenberg 5% i 157 flofaE#E I, LAK Fik
ZHIAT L RIF S GERE Tz IE L Twa,

bbb REMLaERE CF LT, LAK #
fas & O IL-2 prH#RSEE (LAK, IL-2 &%) 2
22 KT L, complete response 2 fl, partial
response 2 FIDGERAE 2B T 559,

LAK, IL-2 B IC B W T RIFRBREEEZE
- oIziE, EEMETAKED LAK fifalhEEE 2
HNTWV5B?,

LAK #ipaom K& 13 Nii®, Muul 5° Ok
B0, bhubhb ZOHKICHEL T, BE
5 QM LERM B & UHIFLO I3 5 S3EA3
ARZbDER> TS, ZIZ7T LAK filgDKE
S r HA L LT, gaspermeable bag culture sys-
tem (BAF SteriCell, NCC 910/920 Du-Pont) i< &
2z LAK #ifaoEfFHE 254, Mgk, LAK &
¥, NK EMHiconT, kO roller bottle cul-
ture system (Falcon 3027, BAF roller bottle) & tb
BREST % & kb, BRI DOV T b M
2R, GERO MBERIMEIH & FbBRRET U7z,
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1. ) > BRDFARE

st5E L 0 cell separator (Haemonetics V 50)
WK EZER 2 BB L, Ficoll-Conray 12 & D
FELSEE (1000 g, 30 min.) L7z @ % lymphocyte
YLt I ERAEAEAKTIEBEERL, 2X109/
ml OIS XD BEEIICFEE LT,

2. EER

B ISR L LT GIT (HAREERS
#) B LU Opti-MEM I (Gibco BA'F MEM-IT) %
v, 5% JEENL AB MMEGHM RPMI-1640 (LT
RPMI) & FEERRET L 7z,

B BEEEEICIEH 5 U Penicillin (100 xg/
m/), Streptomycin (100 u/m/), Fungizone (10
ug/ml) ZEHIMUIZH D% AW,

3. Recombinant interleukin-2

recombinant IL-2 (TGP-3, EHZEMR, HEHE
4.2x10* U/mg protein) 3 10 u/mi DL THMM
Lz,

4. Culture system

SteriCell 3 L' roller bottle %2 fv» 37°C 5%
CO, TTH# L, LAK fif@%zF L7z, SteriCell
I3 b LA WCEHE L, roller bottle i bottle-roller T
EEEE B ogE L (Fig. 1.

5. fHfaEk

HERIH AR D —ER % A U AR I BIE L 7z,

6. LAK j&%, NK &4nRIE

LAK &M, NK @EEOHIEIXZNn£H Daudi-
K-562 cell #* UM & L7z, 4hrs®Cr
releasing assay 217\, R XD % cytotoxity %
BT,

9% cytotoxity =

cell,

experimental _ spontaneous
release (cpm) release (cpm)
maximum __spontaneous
release (cpm) release (cpm)
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Fig. 1 Gas permeable bag culture system
(upper) and Roller bottle culture system
(lower)

%% effecter/target cell ratio 1340:1Tdh b,
FERFC TR 2 I L7z,

7. Interferon-8 (IFN-3)

IFN-g (BM 532, ¥V) ZiE EH O B TES
ERICHEmMU L,

8. TRETSAIANEE

Mfa%L, LAK &M, NK 351 Mean+S.D. T
FL, BEEMEIX Student’s t test 12 LD, &k
FO0.UTOBEE2EEL L.

Iv. #& R

SteriCell FEiZBWTiE, 30 HIEEEERFETH >
7273, roller bottle BElZ B WL T I 14 HUR, 2 Kk
T contamination 23FH Sz 7®, 14 HEED
BEEIIIT> T,

1. HHBRRE OREZES L

@ SteriCell £

B GIT R UIIEARIN RPMI T35 1

MR OBAY PR o2 b D0 11 AU EEIC

HOE OB K

P

¥ O

=k
e

B/ EEIE

RS 21 HEWCR K E o7,

FR AN B VL B 2R AR L EBR 2 & GIT T
Ty 2.5, ®A3.5ME, MEHRMN RPMI T
218, WK2.5FThH->7z. MEM-1 TILEIZZHAR
HHREEII B RIS L, 8 s s hieh o,

@ Roller bottle B

FER GIT R OIMESRI RPMI < 7 HEAKE,
RO IEIMER 2 58 7253, MEM-1 T BE
WA LT (Fig. 2).

2. LAK, NK JE4H0RENZEL

@ SteriCell Bt

B GIT R OUmEHIn RPMI Ti1x, LAK ¥&
T, NKEEE 4 HHICEEERRL, BSEpkae
WHLUERCEEDO EA 2507,

4 HLPARE, WEMEIE N ER 2R LS, 21 HE
5 25 HEWZ 2 TREEFABIFICIL L EEICIEED
BEA»FED Sz, L L MEM-T 28 LTk
BEMAMYD, BELEEO LREED s a5
7z,

@ Roller bottle #£

Roller bottle #ETIIEEERKICH T LAK &
M, NK EHHECEERZERD shkh» -7 (Fig.
3).

3. IFN-p #hn, IL-2 B

SteriCell ORMFE TIZ LAK &M, NK &
DOEEEEHERF T, BRe L BT T 2@
ERLIz, ZITEED LR ZHIE U TREEBER
D28 HHW IL-2 7243 IFN-8 222 10U/
m/, 0.12510/m! OEETEHIML 48 FEfE# 4k
¥, LAK &M, NK EMHEEEEL 2,

HEE, NK WM IL-2, IFN-8 ORI cE®E
BEINEFRD SNz o708, LAK &L IFN-4
W THERER LR 207 (Fig. 4).
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€k D Rosenberg 5!9 (2 Xk % 3~4 HHDIEHA
MO LAK M08 T3, BEEbag & k4
5 EHRBOBMAO BRD 5B, Lizhio TBEI
Foirie LAK i 2185 F- 012 1B E 2 & O %
FIMKR O, 2> Mo LE Iz, BRh &
REMS s B, £ 2T, LAK #ifg % EE 1 »
O, BENETARBUCFET 2 /ENEshTw
B,

SRR D roller bottle T LAK #ifao B
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*P<0.05 **%P<0.01

Fig. 2 Serial observation of LAK cell density
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Fig. 3 Serial observation of LAK and NK activities
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LAK & NK Activities

% Cytotoxity

100
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Fig. 4 Effects of IL-2 or IFN-£ addition

L L SteriCell iXBKUIEEH T 5 7 4 )V LA THE
B E % BESEIEIEE D 72 0, AARL EERERE R A 72
Wb phb 59, contamination FEFERAMF E o
7o o oY, 30 HREOREENTRETH 5.

KPS b BEFER O 2R & NS IL-2 OFEINZ
LTH22lHEH TR AMISEOEM % D,
StriCell 2 & 2 O LAK Mild0aEE s LAK,
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LAK #EfOKBFIHICE L TEIRCHENT %
Mg w LT Froelich &' O#ETIiX LAK &
IR ICKTET 2 & LTwizds, SEbhbh
DOEER ISR TH 5 GIT T, Mo &%
5 LAK IEMIC O WT H 5% AB IMIEEIT RPMI
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th AB HMFERIEM TroOAFEETH D
LAK MlEOKXEFHEICELTCa A OB TEEE
o Twa, L UGN B> 7 b MEER
Bt e B, B LAK fifssssyy s o v
MNTE, RPXEFYE L CEMBEEMIIER &
BEbhzs,

Steri Cell-GIT X CMiEAM RPMI 128\ T
ik, LAK &, NK S sERGRR 4 BEICE
EEEZRLZORIMETERRZED 2, & 50588
FEYD 21~25 HEWC» T TEEOB LN
Shiz, BEERORHE LU IL-2 OFHRNEZ LT
HIEMEOHE LADTED &Sl & & IF BRI,

BRAR 51919 DRI & B & IL-2 8538 )V SERD
HETEIWC B U CRIEC 3 T #fEid IL-2 receptor
EFERLTHRWELTWS, SHEIOEERTIX, IE
HOH FREOBEFEIZ DLW TITEEL WESIZ ST
Wi nhs, Ml AR L 528 Ca il S
7z, SBRIE SWWEEOHLADOBEFIC O W T oM
BLELrBbhs,

BHEOBATIHEEIIET S 2R ER Lz, %
BIICEEO LA PERN E LT IL-2 OFHRMNE 72
X IFN-8 Z%ML7z &£ 2% IFN-8 WingETo #
LAK OB LAEDRED 6, BEEIHIOSENE
CETHEEICLEAE L.

FloEEElEBC O ERET L TAaB L EFRER
DY —7 OEIRHEL > THH, LAK, IL-2 &k
128105 LAK MileoiEEis & o, LAK g
ORSEENHEE L > T3, Ll IFN-8 O
WICHEEOHE AR EsRZ R, SBOD
LAK, IL-2 B OBERTEIC B VT, EiEEARE
O LAK fifgxzEs 2 enTcxHERERbDRS,

IFN-8 | $EMTHIEBELIED D 5 LT 508,
TEERINT A= —~DEEIZIZ, ~70 77—
Y OEMHS NK B0 EFNIHES LTS,
SEIOEETIE LAK EEOAF EER & L D8
451 IFN-£ 12 & % IL-2 receptor OF 7 £ LAK
M B TREIC DOV T X SIS HSLE v
BEbhs,

SO & 572 28800, B X UOBEEOHERCD
WT, BEEROZH, HT CD 3 FEDOEHEIC X 2
FaB DM s £ OGO b Ha sk, BRHLH
HERbNS,

" E B X
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1. SteriCell & X O roller bottle T LAK #ifgmd
REARTE R AT,

2. SteriCell 1 contamination »358® & 419", B
BAR—A/NEL REPEBRCERATh > 72,

3. SteriCell 1z & 2 LAK g F 5% THER
I ERBE ORI 5 e, IL-2 0FFRMNT 3
L, BRI ML, g0 —2
21 HETH - 7z,

4. EIMFEETHIC BT b ME G EA 5
EERED LAK Hf@OFENRIRETH 5,

5. LAK &M, NK EHEEsE 4 HEHICEEE %
~L, TORIBIETERE2SRL ., £/, Ster-
iCell 2 kX 2 REIEET 25 HEHWCIEROH LA 258
7z,

6. BEEBH W IFN-8 ZHEMT 22 L2k
LAK WEHEEVHIO SEEE R LIz,

PIE XD, SteriCell 12 & % LAK g0 EHAR
FHE LAK, IL-2 BRI B 2 B2 EB#ETH
b EDBRBE N,

=
=]

Z DWFFED —EB B 63 FEEH T ERAETE
BIRR&EIc ko, £ C0EFIZE 17 B HEERK
REFEERE (B8) THRELL.
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