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SRR RELEME Ho7% H25 317-333 (1988) 317

-7 Z natural killer #ifan 3 {tFEIZBIT AL v 57—
a4 X 3 (IL3) n#kE| : IL3, IL2 *HHEAEH DT

SIRIHEFENRRREIRE (E6E 80 5D
B N K

(FEF1634 2 A20 B #4F)

v AR R OBERE» S MEABZ 4 ¥ —04 ¥ 2 (human recombinant inter-
leukin 2, IL2) iZ X » THE 2 h 2 HifsEEEE T 2 &Mt 7 A4 ¥ —o A £> 3 (mouse inter-
leukin 3, IL3) DEEIZDWLTREL, 2512, REARAETYAEZHWT, ZOERBFEIIOWLTHRE
L7, £9,CB-17T® VA (EE~YVR), BEREERETE£~Y Y A (mice with severe combined immuno-
deficiency, SCID v ) KU X — K< A (Nude mice, Nude v ) OEEEMIE® L2 XU IL3 ©
BFET TS5 BHEEL, BEROBHMMORE v —7 — 28R L7, IL2 OFINC & v, Thy-1 BiEMmE
¥ & U asialo-GM, (aGM,) BMEMEOEELBIML, IL2+1L3 OEMTIE & &2 % DL 72,
LMl ZoRE~—H—OKB#E» ST F 251« 35— (natural killar cell, NK #f&) &
Ezohl, 2ERIL2BLVILIRMSEROBHEMARS X CEMROMKREEIEE S 4 BN >Cr-
release IR THRE L7, T RTO~ Y 2 EHMlED &, L2 OFRMC & Y MEESEELFESN, 20
YEMEIZ TL2 OBEREMEICHEE L 72, 1IL2 G0U/mD) OFETIC IL3 2FNT 5 &, FEshsilEEE
TEMEE L2 BRI LEE (p<0.05) (8L, 2o IL3 BEKREYETH -/, LrL, IL3
HAAMTRERESEERFE A 2e o7, —7, BETRVIhOTYACBWTH L2k D
BER S MRS SN IL3 OB & » CTRE SR D o 2. IR O B3 NK Hilt 2= 2
BHT, AIALE L L CH aGM, % in vivo &5 L 7z~ 7 ARl % BV CTREF L 7z, §T aGM, M
BETE, wifhoy ABMRCETY IL2 & hBE A IEETENE ILS OB & - T
MtEmEmERL, FOEME IL3 BEKRESETH -7z, & 512, 5-fluorouracil (5-FU) #% in vivo 5L 7
TV AR ERVT, &0 RESEROBEMIE, - OMEEEMHFE 2R L, 5 FUEE® 1
AEB LUV 2HBOBHMAEL 513, BEEDOIL 25MEEL CHHMEBEEYIEES Lt ro R
P, I2OFEETKILIAHEMNT 2N U THEEEEENFE &N, 5-FU THLEL -
SCID =7 A0 EHMiE* MV THRCERNE ST, IL3 OSSR RO/EREE - P 3
HIOT, T BV > BROBE L%\ SCID v 7 AD B E IL2 RO IL3 FEETIEEL, v
MATURIL2 Ve 7y —Bro—fik (TD4) #AWTIL2 V¥ 79 —ORBE L BEATICE~, IL2
BIRIRINTIE, BE2EBAIA 36 BRI L 0 IL2 v 2 79 —BMMia o g s8N U 7z w st LT, IL2+1L3 ¥R
BTG 24 BRI X T TS S 0 k [L2 L e 78 — B IS0 RIS D Stz & 12, BdIR
Iz <, IL2 BEMERME D B IL2 v v 78 —BHlaommsEZo s h. DEoEE» 5, 1IL212
& 0 BREHIRE > S MIIEEE RS HEE S, TOEELE T 2MRERE -2 — DR & D NKilfg e
Ezonl:, LT, IL3ERS & UBICEET S NK iR ERL, IL2v e 7y —2HBEa ¥,
ZORERE LT NK OB - MEcnt 2 IL2 OFA 2R R 5 2 LabRBE . ZOMEEIER
BT RUBY Y SBREALE ZIREAOITRERR 2w EEZ s h ik,

Key words interleukin 2, interleukin 3, differentiation of natural killer cells,
mice with immunodeficiency disease, IL2 receptor

Abbreviations : aGM;, asialo-GM; ; BM, bone marrow ; CM, complete medium ; CTLL-2,
murine IL2-dependent cytotoxic T cell line; ELISA, enzyme-linked immunosorbent assay ;
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4 >%—u4*>3 (interleukin 3, IL3) iz, U
Hlhle 5Nz o T X—F < 7 R B+ i 20-2-
hydroxysteroid dehydrogenase (20-2-SDH) %*FH¥
THHFE 28000 DEEA L L THEB LYY, B
BN RO S RE M BRI ATER MR O 185, b
PRERIBEZERFTH 2 2 LHBRDH S NY, multi-
colony stimulating factor (multi-CSF) &% 7zi3 IL3
DETNEZ o3 & 312k - it L3 OERMEE,
HEEttEediia s k CBRIER, v~ 707 7 -, FEIR,
PR R, UM, BERERARIMERO AR TDH
NS, ZhETEe |l TEMRMROEERFELT
BEERNTE LY, EHEBETRTYVARBOLT,
Miura®, Hattori 8 £ B + Fa7 v F 77—
(natural killer, NK) #fEDMbiz b IL3 BE5T 2
ZEBHsHIZENT WS, —7, BHME % in vitro
T4 vy —u4 F>2 (interleukin?2, IL2) OFET
BT D L, MESEEEE T 5 NK g FE
AND I EHB|EINL TV A Kalland'™™iZ, 20D
IL2 & NK #FsE B/ER 20 L IL3 28 I B iz 48 <
LEREL T, Miura SBAV BRI - X
2 NK B9 H 5 13 NK HEEE RO B 27 i3
IL3 RBEERFTHY, A, Kalland 12 & 2 L {IKERE
EEROTFHICHL TR IL ZMEIRFTH BV E W
SEWCRT 3 ERABHKE SN w3, Zhid, NK
BT U v/88k, BU V/ASER, BXU=7ue77—Y
SN s WA CHECE ER Ay T —72
EHRL TRz @K T20»b LR
v, WPRIZ LTS, IL3 @ NKffgesxts 2 fERR%
B LT—EDE@RBEsN TRV, 5H, IL3 8~
v A BEEHRE D & OHIEEEEEOTHIC DL DI
BEE5LTwahEBERLE, 517, ZOFEAKFEL
RiETTB Y S BROBERAL O, FAT
VSR ERIMLY: Nude v+ 7 A, $30Wiz T-BW
U vk E R BEEERERET VAW (SCID =
Y R) FRVTREL, FILLAREBLOTHRET
5,

B L UHE
I.<w 27 R
Bosma &+ (The Institute for Cancer Research,
Philadelphia, PA) & b #t5 & h iz CB-17+/+ (CB-
17) 8 X, O mutant TH 3 CB-17 scid/scid (&

il

EEEHRETRE Y A, mice with severe combined
immunodeficiency, SCID) "3 &R K E BV EE M2
DT7AVVv—varr—J I TERFENICHAEL, 8-
6B s D EERAL K, £7%, BALB/cnu/nu
(Nude) (B EBRBERFAMS L DEA) 388
BobORFERL.

II. SCID =7 2D EZE

<y AMEFORE S 0 7Y >~ % enzyme-linked
immunosorbent assay (ELISA) Z& - THIEL, 2
ug/mlLTFDew A% SCID=Y AL LThbu,
¥, v ABRHIRS D BHEC TRIMEC LMES
B, Wiz, pH9.6 0.02% 7 1+ Y UV LEE
0.0 M REBEHR TYr ¥R~ 7 AREI 0T >~
(IgG+1gA+1gM) i ¥ (Kirkegaard & Perry
Laboratories Inc., Gaithersburg, MD) # 1 /2000 iz
FRL,ELA IS RFE-f7as5{ bv—vay
7V —t (Flow laboratories Inc., McLean, VA) i
0.15ml ¥ 2Nz TR T 2 B coating L 7z, 2w
T, 0.2%7 PIEFr VT LAEEY) CBEBEER
(phosphate buffered saline, PBSA) i 0.05%
Tween 20 (Sigma) %1% 7z PBSA-Tween T 3 [El¥
¥ L, 1% FBS il PBSA-Tween TEREARL 2~
AMRMEE 0.1ml 0002 C2RHHEETRICE
Wi, RIS TH PBSA-Tween T3 HE¥EMEL, &5
2, 1% FBS NPBSA-Tween T 1/200% R L 72
THARAT 7 —CEBYIFRTAGE S 0T v
(IgG+I1gA+1gM) #i 1k (Kirkegaard & Perry
Laboratories Inc.) % 0.1ml ¥ 2002 TER T 2 B
RIS & &1, #D%%, PBSA-Tween T 3EIFHIEL, &
HIZpHI8 DY ¥ /=T 2 VEREWK T p-nitro-
phenyl phosphate (Sigma) % 1 mg/mliZFFEL,0.1
ml FOML TERTS —R2HEKEHES L B
& KIS % W B 5 EAR400 (Slt-labinstruments,
Austria) 12 & VR 492 nm THEIEL, BEEANEEOE
#IME (<7 A IgG filk) (Sigma) & #g~ > Al
BERESaT7) VBEEEEL.

Il. SRR U BRimia o B

BRI, TR AR T AR NICH
HBEHRC TBRL, Z0OBRABRERURE 2D H
L, 21G 0#tEHWT Z08tE2EL 248 5 B DM
WREH T, JZEDTIAFy 7 BBRENAUT
284, complete medium (CM) %, B%EL TH

E/T, effector to target ratio ; FBS, fetal bovine serum ; FITC, fluorescein isothiocyanate ; 5-
FU, 5-fluorouracil ; IL2, interleukin 2 ; IL3, interleukin 3; NK, natural killer ; PBS, phos-
phate buffered saline; slg, surface immunoglobulin; SCID, severe combined immuno-

deficiency.




v A NK #ifgo LFEE

CHH U BBl 2187, ZThios 52 CM £z
TFIAFy 7HBE LR IRHE, 3SRV -
Bty MZTERY 74 7L, Ml e iz < L,
CM 2T 2 BIsE B FEZEE L TRV, B, <=~
ABBEERFTICAT YL A Xy ¥ a L THERGE
L, CM iC T 2 BB L TRV, — 8 DER
T3 asialo-GM, (aGM,) IM#EF (FIEMEE, KBR)
0pl Zew ARBIREL D 3 HMESREL, 20
HE D H U7z BRMAE, & UF 5-fluorouracil (5-FU, 50
BB, =) 150 mg/kg » —EIEEHR DO~ 7 A BEEH
EAV. CMiE~<=v) ¥ 200U/ml), ¥>¥ <
43> (10 ug/ml), 0.02 M Hepes #E#¥& (GIBCO,
Grand Island, NY), 50 yM 2-ANH 7 bz /—n
(2-mercaptoethanol, 2-ME), 10%3E&b4REIRIMIE
(heat-inactivated fetal bovine serum, FBS, GIBCO)
% &t RPMI 1640 (GIBCO) B%|IETH 5.

IV, 35t

2.5-5X10%/ml & BEMAND B U FEMBRT IR VS % 96
RIE~A 707 —1 (Corning Glass Works,
Corning, NY) 12 0.2ml §04MEL, bt ME#RZ 1 >
#—u A * > 2 (recombinant interleukin 2, IL2)
(REFERIE, KR (RHBE 10—5000 U/ml) R U'E
fifk=o A4 v %—uv4 %> 3 (highly purified
mouse interleukin 3, IL3) (Ihle {§ 4=, National
Cancer Institute, & 0 #t5) (B E 50—100 U/ml)
BESIOL, RERZ AEEE (37°C, 5%CO,) HIZT
3—-THMEEL, =775 —WBEL, %72,
BECEL T2 - 3HEI¥EE (0.1ml) F2%L
WY RS A CEIICM L ZHRL 72,

V. fHPRRERIEMN 0RE

MESEEFENRRE L L T NKB2EET
Hr=vRAY LERARD YACL M (kB4R
BAS L VEEA) % AV 4 B $'Cr-release assay'®
Tz, &7, BHOMAE%E Na; *'Cr O, (New
England Nuclear, Boston, MA) TZ -~ L&,
CM T5 X10¢/ml CHEi L7, LEHO 27 =7 % —

2B % IL3, IL2 OMEIER 319

fg (0.2ml) Dok 96 RAEXA 707/ L—+ D
LD 0.06ml ¥ EEE#HICRL LT TET,
Oy T 4 U, £ 2 BRI 0.1 ml
TOSEL, L7 x5 -l RO % 100 :
1EE200: 1&U7, 25XG, 53R 3T°C,
5%CO, TTARMEEL, "—RAF 4T 71—
2+ (Skatron, Norway) 2RI E L7 EESHDSCr
HEEreyrFr—varnyyy—ARCSH01
(Tuan, RR) THEL . BHIREEEE (% Cyto-
toxicity) IXUTORTEEL 7.
% Cytotoxicity = [{cpm(experimental release)
—cpm(spontaneous release)/cpm(maximum
release) —cpm (spontaneous release)}] X100 :
maximum release id 1% b Y b > X 0.1ml 24y
AEImICHmML O CrR Ak H & %,
spontaneous release t& CM 0.1ml 2 %ML 7260
SCr HAREEEZR U,

VI U2RAA iz 2R

2.5X10°/ml OB BEMA KD B O R B R HE % 96 X
EE~YA{ 270 7v—1 (Corning) I 0.2 ml 244
L, IL2 (500 U/ml) R¢FIL3 (50—100 U/ml) Z&0
U 72 BFME & 7203 96 BERAISERE U Ao, SH3HR T 24 REFEIATD
IZ9H 4887 = ¥~ (tritiated thymidine, *H-TdR)
(New England Nuclear) # 0.2 xCi#nL, #Ey
YFr—yarAhvryy— LPST00 (Fub) KT
'H-TdR @ELD A A EHIEL 72,

V. #BRRE ¥ —H —DRR

BEEHOR IR E TRCRT 70t ig v .
4 YV F % ¥ 7 32—+ (fluorescein isothiocyanate,
FITC) Bk z A EER UHERESET
FEMTL 7o, BEEREEEIE FITCEROM Thy-1.2
(=7 A T HEREHIFE) 9, #1Lyt-1 (77X T flifast
PUR) 7, H1 Lyt-2 (=7 2 T HESMEHUR)
{& (LAE Becton Dickinson, Mountain View, CA)
¥&U FITC EHEYVH~YARE I a7) v
$i#k (Janssen, Beerse, Belgium) ZF\>7z, &

Table 1. Surface phenotype of bone marrow cells

9 Positive cells2

mice

Thy-1 aGM, Lyt-1 Lyt-2 L3T4 slg Mac-1
CB-17 2.8 5.3 1.6 1.0 0.8 9.1 70.9
SCID 2.6 5.7 0.1 0.3 0.4 0.1 89.5
Nude 1.1 6.4 0.3 0.1 ND 20.0 60.0

2 The percentage of cells expressing surface antigen was analyzed by a flow cytometry.
SCID, severe combined immunodeficiency ; aGM;, asialo-GM; ; slg, surface immuno-

globulin; ND, not determined.
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AEHURRIE —RIUAE L LCH L3T4 U (w7 A
N 3—T # B 53 1t T [®) (Becton Dickinson), i
asialo-GM,'® (<7 A NK #EFIRSEHIE) M (FOx
M), $i Mac1?® (w7 o7 r—, B, BH
fa, NK i B8 1)) $i4 (Hybritech Inco-
rporated, San Diago, CA) B& U7 v rHiiv 7 R IL-
2 L& 7y —Hifk (7D4 Pk, BEL, BEBRERK
¥, k0f#tE) AV, ZREC FITCEREY Y
Sy b 1gG L UIgM s L U FITCHER Y
UH Y ¥ (1gG+IgA+IgM) Hifk (LA Cappel,
Malvern, PA) 2w 7. fBitid, v —¥—7o—¥%
4 b+ A+—2% —Spectrum III (Ortho Diagnostic
Systems Inc., Westwood, Mass) %@/ L7:.

VII. #EEFFEAILIE

HREEEEEO BRI L C, §ohizilEo
ERESTELLD, ZOVHEDEZDOREICIX 28
OB RIEMFREE (Wilcoxon ranksum test) %
v, 3B EOBAIE Kruskal-Wallis BREE % A
Wiz, BRES RUTE2EEEEY L L, ARE10%
UT2EmH D LHEL 2.

12 .

1. v XBHEARE VRERORE Y —h —
CB-17, SCID % X tf Nude < 7 A O/ EEEMiE R Ui

Table 2. Surface phenotype of spleen cells

nil

MRORE~ —» —%2REL (&1, 2).CB17~
v ABEERIZIE, Erkns, TY SEROv—3—
%o D Lyt-l, Lyt-2, L3T4 B8 &, 49 10%E/E0
BEB Y v SBO~— 7 —ThH2MERARE S v
7'V > (surface immunoglobulin, slg) BtE#EIE 7
LD, SCID =7 ATk Z O A &KL, Nude
SYATET U v/ 5RO R & D ENEZ B Y >~
SSEROBEIIAEED & lz. B NK M % =T aGM,
Bk, wiho< v 2 L b5 BB SN,
—7%, BETIX, CB-17 v XA TIEKED%E T ) 8
BRU B Y »o88kss e, aGM, MR 7.2%,
SCID 7 AT T,BRV > 8k%® K&, aGM, B4
MR 26.3%, Nude 7 ATIE T VU >/ SBRERE K
BsHs B U /KT, aGM, BiEMlaE 25.9% TH -
72.SCID 8 & U Nude = 7 A Ti&, Bl D aGM, B
AR D LESR A W E > o 728, SCID, Nude =
v ADEEL DB s ML CB-17 2L T4
2L i wThoR Y AL EABRELEL SN,

II. IL2 o & » B R Ulimias > o fifzks

EoFN

9, IL2 JERIEIC & 5~ v RSB EHTRE Ok
D YAC 1 filgent 4 2 MilAEESEE 2 E L
(£3), BREMBRTRVILOYY R b MBS
BEL, WX T Th -7z, BT, SCID B U

9% Positive cells?

mice

Thy-1 aGM; Lyt-1 Lyt-2 slg
CB-17 32.1 7.2 28.8 9.8 57.0
SCID 13.7 26.3 0.3 0.8 0.9
Nude 5.5 25.9 0.9 0.8 75.3

2 The percentage of cells expressing surface antigen was analyzed by a flow cytometry.
SCID, severe combined immunodeficiency; aGM;, asialo-GM: ; slg, surface immunoglo-

bulin.

Table 3. Cytotoxic activity of fresh bone marrow cells and spleen cells

9% Cytotoxicity *

e Bone marrow cells® Spleen cells©
CB-17 2.5 6.8
SCID 9.2 18.5
Nude 4.5 20.2

a Percent cytotoxicity was measured by a 4-hr 5'Cr-release assay using YAC-1 cells as

targets. Effector: target ratio=100: 1.

b ¢ Bone marrow cells and spleen cells were prepared from pooled bone marrow or sple-

ens of two or three mice. )
SCID, severe combined immunodeficiency.
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Nude ® VAWELTIECBITY AL D HEEIR
MEEEEEIEE <, BRSO aGM, Bt thE
DEIERBRLTVE LD EEZ 50T,

D&, 5 X10%/well DB BEM AT (2.5%10%/ml,
0.2 ml/well) 2 10 U/ml—5000 U/ml @ #& B & 112
FEMLCTEREEL, 830, 5H, THE®D
FHARL VFE s 2RESEE AL (K
1), FERRCEMIC S IL2 2ENL, 11210 & 241k
BEEEEOEE2FAR. WFROTY RATBENTH,
TS EE I B R, BRMRE = b i IL2 BERTE
HICHEEL, BE3 -5 A THRE®TL, UBET
L7z, UL, IL2 OEE S 500 U/ml BALE T, 5000
U/ml ECTHRBED IL2 2Nz THEMERENLI L
BT, 7T h—FRERRBLOERERLS,
DEORERE D UBOERIZIL2 2 BEBES0 U/
ml &L, 5HEEETT .

WM. UrRAARBCL2F IS 0MNAHR

IL2 RO IL3 Wt d 3 RIGH 2 T3 -2, 5 X
10° O BREMIAE & 72 3 BRI, 112 RO IL3 28R40
L3 HEEEEROF I ORV AL ERE LT (&
4). CB-17 8 L U SCID v 7 XA B i, IL2
Z2WIFIL3DHEIMCE D F 3 P OB A A T80
L, IL2+IL3 BT HR LB AaE R L7, 272,
SCID =7 2 DEMfE T b IL2 & 3 X IL3 DI
EDF IV OMDIAZEML, SCID =7 2D
Bk T, BU 83 BAcH IL2 H 2wz L3R
57 2 MR OFEE D RS & ALz,

V. IL2 & NFHsh»MBEREMECRT

IL3 iz

5 X 10%/well (2.5%10°/ml, 0.2 ml/well) O-B5&4H
Mo 7z ik fBiie £ IL2 (50 U/ml) F4E T2 50—100
U/ml DWED IL3 2401, 5 HES#%E oMk

€817 Bane Marrow cetis CB=17 Spiesn cenls

60| 90/
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20 %0 /\\
o 1 3 5 7 o 1 E] 5 7
NUDE Bone Marrow celis NUDE Spheen calls
o 60 20
-
o
x
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-
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-
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ES
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60, 90|
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20| 30|
o 3 ] s i

sDay ;.)f cultur'e

Fig. 1. Kinetics of recombinant human interleukin
2 (IL2) on the cytotoxic activity of cultured bone
marrow cells and spleen cells from CB-17, Nude,
and SCID mice. Bone marrow or spleen cells
from each mouse were cultured for 3 to 7 days
without (@ —@ medium alone) or with the four
different concentrations of IL2 (*—=*, 10 U/ml ;
0—0, 50 U/ml; sv—, 500 U/ml; %—%, 5000
U/ml). At the point of 0,3,5 and 7 days of
culture, percent cytotoxicity was measured by a
4-hr *'Cr-release assay using YAC-1 cells as
targets. Effector to target ratio was 100:1.
SCID, severe combined immunodeficiency.

Table 4. Proliferation of bone marrow cells(BMCs) and spleen cells(SPLs)

Incorporated [*H]thymidine (cpm)

medium IL3 IL2-+IL3
CB-17 BMCs 3738313 7169£979 11832+731 13554 £978
SCID BMCs 2441 %200 8956 709 8606 770 11865+ 1305
CB-17 SPLs 368199 4255+ 796 ND ND
SCID SPLs 380120 5101 +892 740 £80 4692+ 346

BMCs or SPLs(5x105 cells) were cultured for 3 days in microculture plates with IL2 (500
U/ml), IL3(50 U/ml), or both. At 24 hr before harvest, 0.24Ci [*Hlthymidine was added
and the uptake of [*H]thymidine/well was measured. The data are shown as the mean-=+

S.D. of triplicate cultures.

IL2, recombinant human interleukin 2; IL3, highly purified mouse interleukin 3; SCID,
severe combined immunodeficiency ; ND, not determined.
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EEEEANT (K2), CB17 w7 ABHME T,
IL2 i & FE S h 3 MBS IEE L IL3 OFRMme X
DEBCHEEEN (p<0.05), ORI IL3 BEK
BEMETH -7, Nude B & USCID =7 A EEEHET
bR EESRD s i, —F, BT L3
L AREED st ro (M3)., ¥, IL3 BT
BRI S & IR, S i EEE L RE TR
Thote,

V. IL2RUCILSFMEHR - 5 BRERERE

7—h— 0%t

&~ AR MEEEIEERE AU RET
TEEFOHMETR v —» —0EEHAR (F5).
BFRDTYRAZBLT Y, Y Vvikh A CIRRNEE
Tik 5 ARG L MlaRE -y HELELR
BN IL2 DT LD, TRTOTY R
BHEEE T Thy-1 BB R Uf aGM, B MO
RBEIL, [L2FEETKILY 27T 5 L350
AU 7z, IL3 3T $ Thy-1 BiEMEIZEML, aGM,
BT b IMER B o7z, —F, BT RU' B Y
>S8R B RS Lyt-1, slg BBl IL2 R OFIL3 ¥
Lo THhEELERLERES D0,

VI. $#1aGM, & in vive 5B NN RE

v —h— ¢ RS EE BN

39, BEAORMNK #ifgskEs 3 BNTHR

aGM, & % in vivo K&EL, RE~——DHRE

|

N
o

% Specific °Cr release

-
(=}

0

BIUMRBEESE2@EL 2. §1aGM, M7 in
vivo ¥ 5% o B0 Fa iz 1k aGM, B3 401813 CB-17,
SCID EU'Nude =7 2L TFRIIBVWTH 1 BLUTT
HYH, ZOMETOHEEESEEIZIZLEALSTEDN
ool (#]6), DEW, ZOMMME IL2 RUILS
FETW S ARMEE L, MEESEEEAELL: (B
3). WTFhD"YRZBVWTH, L2k b flaEs
EENFE XN, ZOFMEE IL2+IL3 OETHERE
HFRZED s, FAENBETIRARRL 201,
CB-17, SCID, Nude v 2 & & IL3 I IL2 T &
N B MREEEEIC R RIFE Rd o .

VII. 5-FU in vivo ¥5#% 0 EHEHEE & IR

5 OEfEEFEE OFHHE

BREICEE T 5 BB 2 Bk LR BVR BB
» 5 B> S HREEEE2FE T 2 BT CB-
17 8 X ' SCID = 7 12 5-FU % in vivo 5L 7z,
#E5% 1HE, 2HE, 4BHEAUVS HE W EEHHR
BIXUEMREEZERDEL, L2RPIL3FEETISH
ML, MREEEEEMEL: ERT). -FUEK
5% 1BERU2HBEODCB-17 v v AFHMiEs» 5
i3, IL2EBESOU/ml CIXHMBEEEERIIFEEsL
7, B IL3 2HMLUCLFEE IR o7, £
T, IL2EE% 500 U/mlicma e 2 & [L2EBT
HIEEESRFE s o 228, IL2+1L3 ¥
iUy THlREEEESSFE S L., SCID <

cB-17

NUDE

SCID

Fig. 2. Cytotoxic activity of cultured bone marrow cells from CB-17, Nude, and SCID
mice. Cells were cultured for 5 days in the presence or absence (], medium alone)
of IL2 alone (M, 50 U/ml), IL3 alone §§, 50 U/ml) or IL24+1L3 (Z, IL2 50 U/ml+IL3
50 U/ml ; (3], IL2 50 U/ml+IL3 100 U/ml). Percent cytotoxicity was measured by
a 4-hr 5'Cr-release assay using YAC-1 cells as targets. Effector to target ratio was
100:1. Data represent the meanzstandard error of the four different experi-
ments. *, p<0.05; IL2, recombinant human interleukin 2; IL3, highly purified
mouse ‘interleukin 3 ; SCID, severe combined immunodeficiency.
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v ADEBMET L RBOBETH o 72,

Vil IL2 L& 72 —RBIRITT I ORE

IL2 12 & 3 B8 &> OMEEEEESEE I IL3
IEER 2L DI EMREN D, TOERABE
REAT BN TERMER %2 IL2 8 L VILIFEET
CHEL, vy MITYRIL2 Ve S Y —Hoo—>
itk (TD4HiA) ZRHVTIL2 V79 —DFHBEER
REEICTNT (R4), 2O T-B U > 3k 1
CERENAIN2VvETY-ORELBRNT I D

release

5
'Cr

% specific

no treatment anti—-AGM; iv.

oo]

80

% specific 5'Cr release

ro treatment anti—AGMy iv.

O

S0

refease

30

5|Cr

20

% specific
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Fig.3. Cytotoxic activity of cultured spleen cells
from CB-17 (A), Nude (B), and SCID (C) mice
pretreated with or without anti-asialo-GM,
antiserum. Anti-asialo-GM, antiserum was
administered intravenously at a dosage of 30 x1/
day for consecutive 3 days. Cells were cultured
for 5 days in the presence or absence (_}, medium
alone) of IL2 alone (M, 50 U/ml), IL3 alone &, 50
U/ml) or IL2+IL3 ¢, 1IL2 50 U/ml+IL3 50 U/
ml; [ IL2 50 U/ml+IL3100U/ml). Percent
cytotoxicity was measured by a 4-hr %'Cr-release
assay using YAC-1 cells as targets. Effector to
target ratio was 100:1. Data represent the
meantstandard error of the four different
experiments. IL2, recombinant human inter-
leukin 2 ; IL3, highly purified mouse interleukin
3; SCID, severe combined immunodeficiency ;
nd, not determined.
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Table 5. Phenotypical change of bone marrow cells cultured with lymphokines®

mice Lymphokines % Positive cells® 9% Recovery
(Unit/mb) Thyl  aGM:  Lytl slg Mac.1 ~ of cellst
CB-17 (=) 2.7 9.1 ND ND ND ND
IL2(50) 7.7 19.8 2.6 1.1 ND ND
IL2+IL3(50) 16.9 32.5 1.8 ND ND ND
IL2 +IL3(100) 28.9 28.0 ND ND ND ND
IL3(50) 20.7 14.7 0.6 ND ND ND
SCID (=) 7.3 5.2 0.8 0.9 66.9 33.3
IL2(50) 28.2 12.0 0.5 1.8 62.5 26.7
IL2+1L3(50) 47.8 28.3 1.1 1.4 62.9 33.3
IL2+IL3(100) 46.9 27.1 1.5 1.3 56.3 33.3
IL3(50) 37.8 15.8 1.0 1.2 1.9 26.7
Nude (=) 1.6 6.0 0.7 13.2 64.5 20.0
IL2(50) 5 8.4 1.4 18.8 55.4 26.7
IL2 +IL3(50) 10.7 13.9 0.1 17.3 54.4 40.0
L2+ IL3(100) 14.2 14.9 0.1 17.1 54.7 23.3
IL3(50) 5.9 3.9 1.9 16.8 63. 20.0

a Pooled bone marrow cells from twe or three mice were cultured for 5 days with IL2, IL3 or
both.

b The percentage of cells expressing surface antigen was analyzed by a flow cytometry.

¢ Percent recovery of cells at the end of the culture was calculated with respect to the number of
cells plated at the beginning of the culture. IL2, recombinant human interleukin 2 ; IL3, high-
ly purified mouse interleukin 3; slg, surface immunolobulin; aGMi, asialo-GM:; SCID, severe
combined immunodeficiency; ND, not determined.

Table 6. Phenotypical analysis and cytotoxic activity of spleen cells after in vivo
administration of anti- aGM, antiserum @

9% Positive cells® 9 Cytotoxicity
Thy-1 aGM, Lyt-1 Lyt-2 slg (E/T=100)
CB-17 25.6 0.5 23.7 6.7 62.0 1.1
SCID 1.3 0.8 0.5 1.3 0.8 3.0
Nude 1.2 0.5 1.0 0.5 79.1 3.7

= Anti-aGM; antiserum was intravenously administered at a dosage of 30ul/day for consecu-

tive 3 days.

b The percentage of cells expressing surface antigen was examined by a flow cytometry.

¢ Percent cytotoxicity was measured by a 4-hr 5'Cr-release assay using YAC-1 cells as targets.
aGM,, asialo-GM,; slg, surface immunoglobulin; E/T, Effector : target ratio;SCID,severe

combined immunodeficiency.
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Table 7. Cytotoxic activity from 5FU-treated bone marrow cells and spleen cells
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57z, Bosma 5, T OMEIASEEY >/ SEROH)
BUETHIBEROYA b=V YRG5 7:
CELDRBT U oo EREEE L, EHIE, AN
b2 L% RV T Thy-1 B 4IRS0 % Y38 E % CB-

9% Cytotoxicity (E/T=200)

IL2(50) IL2(50)+IL3(100) [L2(500) IL2(500)+IL3(50) IL2(500)-+IL3(100) IL3(50)
CB-17 5FU-1d-BM 0 0 1.5 23.4 ND 0
5FU-2d-BM 0 0 1.6 16.0 23.7 0
5FU-4d-Spleen ND ND 1.3 ND 33.4 0.4
SCID  5FU-2d-BM ND ND 5.0 11.7 18.7 6.0
5FU-2d-Spleen ND ND 6.3 15.2 12.3 3.5

cell count

forward scatter

5FU was intravenously administered at a dosage of 150 mg/kg by a single shot. Percent cytotoxicity
was measured by a 4-hr 51Cr-release assay using YAC-1 cells as targets.

IL2, recombinant human interleukin 2; IL3, highly purified mouse interleukin 3 ;
bined immunodeficiency ; E/T, effector : target ratio;

Medium

Ohr
0.5%

IL2
green fluorescence

IL2+IL3

right scatter
IL3

24 hr

L
L
L

8.4%
§.3%
| 15.0%

L.

ND, not determined.

36 hr

8.2%

16.7%

18.0%

=

25.6%

35

SCID, severe com-

48 hr

8.3%

121%

12.0%

Fig. 4. Kinetics of interleukin 2 (IL2) receptor expressed on cultured bone marrow cells from SCID
mice. Cells were cultured with medium alone, IL2 (500 U/ml) alone, interleukin 3 (50 U/ml) alone
or IL2+1L3. The expression of IL2 receptor was evaluated by indirect immunofluorescence with
rat anti-mouse IL2 receptor monoclonal antibodies (7D4), using a flow cytometry. Green
fluorescence intensity was shown by logarithm scale.
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Abstract

The correlation between interleukin 2 (IL2) and interleukin 3 (IL3) during the differentiation
process of natural killer (NK) lineage cells was investigated in murine bone marrow (BM) and
spleen cells in this study. BM and spleen cells were obtained from normal CB-17 mice and the
NK cell activity was measured by a 4-hr 5!Cr-release assay system. In vitro cytolytic activities of
both BM and spleen cells against YAC-1 cells as targets were sufficiently induced by recombinant
human IL2 after 5 days of incubation. After incubation, the relative proportion of the cells
expressing a typical phenotype for NK cells, asialo-GM,* (aGM,*), Thy-1* and Lyt-1-,
significantly increased. When IL3 was added to the IL2-induced NK cell activity assay system,
a significant augmentation of NK cell activity was noted in an IL3 dose-dependent fashion in BM
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cells, but not in spleen cells. However, when mature NK cells were eliminated by injecting anti-
aGM, antiserum intravenously, IL2-induced NK cell activity of the residual spleen cells did show
an IL3 dose-dependent augmentation in the same manner as seen in BM cells. IL3 alone did not
induce NK cell activity. After this, mice were treated with 5-fluorouracil (5-FU) in vivo.
Although the residual immature BM cells showed little NK activity even at a high concentration
of IL2 alone, the addition of IL3 again demonstrated a significant augmentation of NK cell
activity. SCID mice (T and B cell deficient) and nude mice (T cell deficient) were also used in
this study, and they showed findings similar to those in normal CB-17 mice. These results
indicate that IL3 supports the development of the NK lineage cells from IL2-unresponsive
primitive or pre-NK cells, which exist mainly in BM, to IL2-responsive mature NK cells. In
addition, the effect of IL3 appears not to be mediated by T or B lymphocytes. To further
investigate the mechanism of the correlation between IL2 and IL3, the expression of IL2 receptors
on BM cells of SCID mice was checked using a monoclonal antibody (7D4) against mouse IL2
receptors. When the cells were incubated with IL3 alone, IL2 receptors were expressed early
(within 24 hrs) compared to IL2 alone (36 hrs), indicating that IL3 plays an important role in the
development of NK lineage cells by promoting the expression of IL2 receptors on primitive cells.




