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We studied effects of X-irradiation on NK activity of human peripheral mononuclear (PMN) cells in
vitro and analyzed the influences of irradiation on augmentation of NK activity by OK—432 and two
lymphokines (Interferon and Interleukin-2).

Dose dependent decrease in NK activity was observed 24 hours after irradiation (4—30 Gy), and the
decrease was more marked after 72 hours. Remaining NK activity of cells irradiated with 8 Gy was 78.1
+ 16.1% after 24 hours, and 5.5 + 3.5% after 72 hours.

NK activity of PMN cells irradiated with different doses (4—16 Gy) was augmented by OK-432
treatment for 24 hours immediately after irradiation, as was observed in non-irradiated PMN cells.
Augmentation indicies (1.78 + 0.48—2.35 + 1.03) were similar to those observed in nion-irradiated cell.
Such an augmentation of NK activity was also obtained by treatment with IFN or IL-2.

Treatment with Ok-432 of irradiated PMN cells for 72 hours strikingly prevented the decrease of
NK activity. Thus, after 2 Gy irradiation, remaining NK activity of PMN cells incubated with OK-432
was 82.0 + 16.0%, while that of cells incubated with medium alone was 34.9 + 12.2%. Such an protective
effect at 72 hours was similarly seen, when irradiated PMN cells was treated by IL-2, but not seen when
treated by IFN.

When NK activity of PMN cells was augmented by OK-432 or IFN, and irradiated thereafter,
remaining NK activity of augmented PMN cells 24 hours after irradiation was not significantly different
from that of non-augmented PMN cells. Those results indicated that both augmented and non-
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augmented NK cells have similar radiosensitivity.
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These in vitro studies suggest possible beneficial effects of OK-432 in patients undergoing

radiotherapy.
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EME 3 5 £&EES (mmunosurveil-
lence) £ 5 Ml & LT, IEEMACH T 4R
HRESE 7E Bl % £52 Cytotoxic T #ifa (CTL) Vi
WTEHL DORFEARERTWHH, —7, EBM
favesd U IR R EIER AT ) v AR OFHF
ELBHLME RT3, T b, Natural
killer (NK) fifaite b, =0 &, v Fizdic
FEET 5, HUE mitogen ORIB /LT BRI
£fE, R, 5\ ERMECK L CEEER
HERORRMEY v AR THD,CTL & &b RE
REE O WM T A5 RIS W TEER®
EEXRELTWDEH 2 HAY, FIinvitro I
WTEH R ERTWA, FHELILER, BEHE
EBERMEMY v Eko NK G2 TiiE
TV, BERERCERL T oEEINE L
TTHIERRDTEY, o L IENER
DERCEBOIL LTS B bERMCL R
dtciocerivwilBeEELbh A,

—7, BEEEE N L TFEMN, BEHRERE,
B X OYLHEFREO D, TR RERREN
fThhdZ EREL T TR D, ZoBRICH-
HhaRENEFO—>TH B OK-4321% NK iF
HEREHEREZ EAHMBRT W5,

T T, EELIBHERBRCETAIFERED
FEFEO R ORI LT 3 %0 IR
& LT, invitro X #RBSHIC X 5 e F FIEEE
Bk NK G0 Sk L O OK-4320 NK 5
HIERNT 2 XEsoFELRE L, B
OK-432D{E R4 B & e T % i, NK &
1458 {F Al % # > lymphokine T & % Interferon
(IFN) 38 X O¥ Interleukin-2 (IL-2)iz2\T, OK-
432 DN Z T - oD TEFDORBE L WET
%,

HEs L UvEk
1) fEREA
a) OK-432 (Picibanil) : OK-4321% A % 3 Flys
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BN Sv RO BHEREE (Sukk) <=9 v
B L CHEER S hicl R ¢, RPMI 164012038
LCHRW,

b) Interferom (IFN) : {7z = + S R4
EEFOER S REFMERL Y EELEI
IFN-g (MR-21, FHEEZE) A7, EEiEMER
1 X10"IU/mg protein Ll L& b, RPMI 16401
BRELTH,

c) Interleukin-2 (IL-2) : Phytohemagglutinin
BLUOIFN-y #& ¥\ WEME o IL-2 (ENIJ,
CAT. No. ENILIL-2—10) %\ e, T ffakss
ZEEL T, RPMI 1640144110 (10~209%)
& Lo IL-2 (10%) &Em3T 5 & THfgL2 ~5
HIEi2~3fB0EEILLALSE EZh T
5,

2) KBFE

a) WER I 24~BWOBBEAF MR X Ot IE
104 ORGEEIR L ERAR L L,

b) REEBEERO D8 .~ vk MEIMm & b
Ficoll-Conray ¥51C TELIER & 0l U 7o, BAEER
(% Hanks %12 C 3 [EYEMHE, 10%4 1 B &
o RPMI 164012 T 1 X 10%/ml % 7z% 2 X 108/ml
DEE TR 1,

©) RIBEBIRICHN T % XRBE : B
FICHE LIc7 5 RAF » 2 F a— 7HORKEE
BREEMEHE (1 X10%/ml % 7=i% 2 X 10%/ml) 13§ L
T, Linac X # (10MeV, STD=100cm, §FE=R
2Gy/min.) ¥AWT, BRI Tk,

d) RAGEERRC T 5 RFNEE | RS fo ik
IR BT R LT, AR M
WhHBEE LD X ML, 37C, 5 %CO,iT
BB RREESEL L,

e) NKiEHoRImEE @ #ikH70 HECEE L T
Tote, HEONE RSB O RIEEZIR
% Hanks ¥ CHEMEE, UhilkaT & & 010264k
IR 1 35 s hn RPMI16400c 75 3 & & effector #l
fa& Uiz, target MIf@iY, B MR B kR AR
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K-562 1X10°= % 100gci @ Na**CrO, (3 F V-4
F) TSR 3 TN L, 10% 415 Mm%
#RINRPMI 1640122.5X 10%/ml R\ I X @ C
FEABL L7z, effector MRR100.], targetflifad0.] %
triplicate Tmicroculture plate (Limbro, CAT.
No. 76-031-05) © % well icinx TRFAL (E: T
=10 1%721320 . 1, 5 %CO,, 37°CizT3. 5K/
Bz 3% L 7o %, Titertek supernatant collection
system I T LiFX AL, S'Cr iz » v v
MU, BERACr R ARCTEHL, &
ha NK S L,
26 RHY Cr i =

S ontaneaus Sor s, 100 (%)

Maximum *'Cr release

—Sppntaneow; SICr release

Experimental *'Cr release (¥, effector g &
target MilA % EFI L THEE L 7o 8H D, Sponta-
neous 5'Cr release I, 10% 414 '8 If1 & % in RPMI
1640 % n % 7c target #f g B i 5% & % >, Max-
imum 'Cr releasetk, 1 %sodium dodecyl sul-
fate %z 7z target MifakE2ER D £ hFh % Cr
B E A R,

f) NKi& # % #f ¥ (Remaining NK acti-
vity) | EEOSHETIRB I ANKER I 3 Lig
TXRBHOPE LMD HIT, HRBHFHEEZER
O NKEEE, F—RESLE OB RIGEE
Beo NKiEtE & &t X » CHB L, Rema-
ining NK activity #HH L, FoFEHEEHL
e,

%Remaining NK activity =

B S B ER NK b .
JERR BT Rk NK i < 100 (96)

2 HHFENREN FEBOERICI - THEBR
THEROBEEEBRTER, Student ® t HEEIZ L »
TV, ERES BT > THEBENRD D &
Uiz,

& 8
1) X#MBaIc & 5 NKEHoZTH
4 [ DORBEBLIRICIGY ¥ COFxDHED
X R 2T ERN I NK S0 BE)» 5§~
., FA—oREYZI - RBEERCE T,
HEECToOBERBIZEL - T NKE#IZ A Xk

B R Ui (Fig. 1. $128Gy D BEHE 0 B
B L O2 R IcflE T % &, Remaining NK
activity 1% % 1 2111.949.1% CE 5 (E+S.
D), 122.0+16.5% & FRE % Thio B &1 i
LT LA LADEMEZRL, *OE4RMHE I
1380.1+9.2% LEF Lz, LA Lieadih, 16Gy
DRSRITIZO X 5w ERIRD KT, 30Gy
T 0B LU 2BEMBI S FhFR20.5+4 .49,
32.816.3% L FEINTIET Lic, & iz
L C24R 1 & X O'72W:R1#8 © Remaining NK
activity #8095 &, 24RERIH IR Bk Ti
O FriRL, T2REIS CIREREICK VW CLE
i€ TF AR L7 (Fig. 2),
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Fig. 1 Percent remaining NK activity at different
times after irradiation. Results are means (=+8S.
D.) of four experiments. *significantly lower than
non-irradiated cells (p<0.01).
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Fig. 2 Percent remaining NK activity at 24 and 72
hrs after irradiation. *,** significantly lower than
non-irradiated cells (*p<0.01, **p<0.05).
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2) Erythrocin B exclusion 5= & 5 X # @
HEoRBEZIRERFE (Fig. 3)

4450 2 X10°/ml WE O KIEHEEIKIC, 2D
BE O X BB 2T\, 0.2% erythrocin B # (Rl
YeAtEE) 1T viability 28R Lic, FERGHCT24
R ES O LMK 2100% & LTRbLT L, R
42405 T3 16Gy Bl Eic TR T oA %
iy, 16Gy T692.5+5.2% & BV AEFERY
RLT, LvLiedib, T2REZ&EE8T 5 &£2Gy
12 T62.3£7.4% L FHIET%/RL, 16Gy Tix
46.417.0% £ FIET Lz,

3) OK-4320 NK iEM8man R (Fig. 4)

(%)
100 ——4,
e, 24hrs.
8
z o X
R
i \%‘*“ e
— s
20 M
ne 4

24 6 8 16 30 (Gy)
Fig. 3 Changes in viability of peripheral mononu-
clear cells after irradiation measured by Eryth-
rocin B dye exclusion method. Results are means
(+S.D.) of four experiments. *significantly lower
than non-irradiated cells (p<0.01).
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Fig. 4 Augmentation of NK activity by OK-432
treatment. Values are means (£S.D.) of tri-
plicate determination using PMN cells from 3

healthy subjects (@,4,0).
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fE 4« DR D OK-432% BEEEH hicimin Lz @
NK {EE R4 5 8B RE L s, 24RFRE B8
i, OK-4325 102~ 10 KE/m] T E K
i ER I NK IS oMM Ry DIz, 2o
7o, LI#BoEBEIT10 ' KE/m]l OEE TIT » .
OK-432%10'KE/ml #in L, 24F5R 3 X ON728
R EE O NK iEi#EE, 1% OK-4323E8n
DBA B L T1.710.56%, 2.0+0.5fF O
wiR Lic(n=8). —J7 K562fliffa% OK-432%F ks
EW T T3 ORFMIRE B, i 2 hevCr 2
L7’ OK-4323EFRinEE B CHB LI HE &
FHERERL G RT, OK-43212 L % E#EO ks
EFRR I EE L BRI,

4) WBHEFRBERZERD NEKEHECHT % OK-
432058

4 B DRWEEEKIC30GY ¥ TORE 4 DRED
XA A 1T - fcth, OK-432In % fo k3B
THEER Ui, 24BFR 3 X OT2RE R o NK &
1, FhF R Table im0 < ©, 24REHE 1T
OK-4328 1Mz X » T 8 6 & U'16Gy TE h F hF
¥2.26%, 2.41% L, BIEIEMH L ABRE OB
R BTz, 30Gy TRIFFRMBEOFE O NK
EHEDET A B LA B iR Uie, 7205
B, EHEMOBE R EHEETNKEEE
2.5%LITF L fed TEMEZ R L7z hy, OK-432%: 00
TR L B 4a138~16Gy T44.7~12.8% &
NK & 0 200 fe 88803 4 & h iz, OK-432¥ b
? Remaining NK activity (% 9 ~72% & JEFRn
O3 ~4%HLCHELIREL, 8~16Gy D&
FH5 b T INEE T IERB M RRcE - NK & H23
BEIRTWE, 2T, 16Gy Di32~8Gy @
EHE 2 CIRET2RR S 0 NK & w3
5 OK-432fc o &% ¥t L (Fig. 5). 2Gy ©
5, OK-4323EHRnFF @ Remaining NK activ-
ity 1334.9+12. 2% C{EME R J\ T H EH K
T bhich, OK-4320 Nk i21382.0+16.4%
LAEBLEEYRED (p<0.0D), OB\
ThHRAETH -7, NK EEOMEREIZBTD,
TN TILI8~16Gy FBAT % TIEERIn o IF R 5t B
I hEEERLK,

5) OK-432% X # R4S B (< m L 125
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Table 1 Augmentation of NK activity by OK-432 treatment for 24 and 72 hrs
after irradiation (E: T=20:1). 1) mean of the caliculated augmentation
index in PMN cells. 2) mean of the caliculated remaining NX activity in PMN
cells.
Dose of A B o] D
Xy ' 0 @ o o @
" Agmentation Index
after 24krs. NK activity (%) OK-432 (+)/(—)
0 Gy 27.4 402 206 49.0 284 37.7 26.9 39.6 1.782:0.48
8 24,2 54.0 128 31.6 17.4 323 16.2 37.1 2.2120.26
16 18.2 328 7.8 158 13.1 224 9.2 359 2.35%1.03
30 1.2 84 36 98 2.0 101 1.0 105 6.33%3.24
UQemaining  Activity{%)
after 72trs, NK activity (%) (=) +)
0 Gy 27.6 545 18.1 524 39.8 EB5 27.3 56.8 100 100
8 1.1 44.7 0 349 25 356 0.8 42.0 3326 71.648.
16 0 316 1.6 164 20 128 0 245 3.544.3  38.9%15.2
30 0 7.2 25 6.3 0 0.6 0 45  35+7.0 85455
(%) TEMEZRIE L7, Table 21573 X 51z, BE48H:
100 L oKas2 () M ic OK-432% MR 0N L 7 #9418, FRAHE 610
* E:T=10:1 OK-432% ML o B & H# L © NK B0
o 801 > n=4 TOEETH DY, Remaining NK activity D Fy
: . i\ % %% & 8 % & U16Gy DM T2 h F ik
1 * e
§ . AR OED TS b, Tots, OK-432% 48kS
E a0 - RIEICIRIN L e & L IERMOBE & BT 5
w
E &, Remaining NK activity @ 5B 135 ©it
(1 - -
20 * "IL‘XE“E{@‘DEFEJ%E ]I.Jﬁ:_
\$+_ 6) OK-4321= & > TH#i%k & h - NK FH (o3t
) E— T 5 X SEBHORE

2 4 6 8 16 (Gy)

Fig. 5 Augmentation of NK activity by OK-432
treatment for 72 hrs after irradiation. Results are
mean (+S.D.) of four experiments. *significantly
higher than the remaining activity of correspond-
ing non-treated cells (p<0.01).

O NKEHEIINT 28

OK-4320 NK & #3858 %1 £ 13, Table 11275R
T XS WRUREONBCRET 5 L 2 bhi,
SO, 4ZBOFRMEZRCHL, 8Gy ¥z
16Gy O X #RIBE % 1T 7048, EH ¥ 7o 124805
BB OK-432% iR L, MBEIT2REME %1 NK

(58)

4 DO FKFEBER A OK-43275 Ik i 24
RFRIEE % L NK Gt 2 08 S 27288, 30Gy =T
DORE« DRED X% BH Ui, REHE OK-432
FEERINBE BRI T, 2408RT ¥ 7o 1 L48BS M 18 1
NK {&E#: 2 H5E L, Remaining NK activity # &
tHU7e, Fig. 61c73 X 512, 24 RIBICIISE 2 77
5 &, OK-432ic & % NK {E #0858 0 4 iz b
23> 57, Remaining NK activity (38 8K 77¢:
WCRIERICIE R L, &2 A8, 48RRs e %
175 &, OK-4329E I D35 E 134Gy BEHZ L » T
S8 7z Remaining NK activity O & F 230 6 H
TeDH LT, OK-4321C TAER S hic B & KT

BAREREE #8458 H55
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Table 2 Comparison of NK activity of PMN cells treated by OK-432 at 0 and 48
hrs after irradiation. Assay was performed at 72 hrs after irradiation (E: T=
10 @ 1), *p<0.05, **p<0.001. 1) mean of the caliculated remaining NK activity

in PMN cells.

NK activity (%)

"' Remaining activity (%)

Dose of A B %] 8]
H-ray OK-432
(=) 48hes Ohe (=) d8vs Obr (=) d8rvs Ohre (=) 4Btrs Dhe (=) dghrs. 0 hr
0 Gy 257 5.7 459 20.0 30.9 42.9 28.6 35.7 429 29.5 31.8 45.9
* *
8 1.9 6.6 28.6 2.7 3.7 351 57 7.826.4 6.5 18.3 3.4 16.047.0 2.5+20.4 €8.5%0.4
EEd LE ]
16 0.3 27243 1.5 40262 25 26104 1.8 63192 56338 100459 45.0%16.0

4 8 16 30(Gy)

Fig. 6 Percent remaining augmented NK activity
after irradiation. OK-432 treatment was perfor-
med for 24 hrs before irradiation. *,**significantly
higher than the remaining activity of correspond-
ing cells at 48 hrs after irradiation (*p<0.001, **
p<0.05).

NK Activity
g
_\

BAEEBCERETHH (p<0.00D), floFEICTK L
THRAETD - 7. NKiEEOERMEC BT H,
OK-43203 ¥ 134Gy [B& T, FEMER DI R4 B
IhEETH-T.

7) IFN-8 o NK &8585 5%

IFN-pg 83l icimm L, RHEZERO NK
E R 2 e RE LT, 24RR% I NK &
HrHET S &, IFN-B R BEL,000~4,000
U/ml TREFRFECER REEHRLZD b
7 (Fig. TA), T 0iz, LEDEHI22,000U/ml
DOWETFT - 12, IFN-B 1T X 5 MEBRER & NK 3§
MEoBRETRNT S &, 00T TIERM
B Lt bRl L bR, 2RRLE
TRIF—E &7 D91 8EDHHBHENTZ DB h

I
Va

J/ /_J/ ’L\:::::—LJL
/?\

B

A

/ \T/ (3)

(A)
o 4
10 E:T=10:1 E:T=10:1
(treated for 24brs. with INF) {trented with IFN 2.000 u/mg)
g 0 1,000 2,000 4,000 0 08 1 2 T
{u./mf) {hrs.)

Fig. 7 Augmentation of NK activity by IFN-8 treatment. Values are means (+
S.D.) of triplicate determination using PMN cells from 4 healthy subjects (O,

0.4,4).

BETI604F 5 A25H (59)
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7 (Fig. 7B). —7, K562#fifa% IFN-B ¥inkss
W T3 5RFRTIS AR Lic it Cull A B e il o =

XEEHEFz s 5 0K-432 1= 5 NK 5tk 1456 /E F

D4« DMED X & RS L7z, £D#% IFN-g 3
TIN5 FEW I C24RFRABE 38 L 7o NK i 2

fERED B Rich - iz, FET 5 &, Table 41573 X 5 i IFN-B J408 0
8) HBHAMERBRBRONKES, T 5 MR & FARICR BRI C NK iEH O E T8
IFN-8 O#E BDbhiz, £FNZ\ T Remaining NK activity

4 BDREEIRICI6GY E ToE A« DBRED
XA 21T - 78, IFN-g %inE 213, JEFm
ICC24RefIBE 2 L NK IEM R RIE Lic, &2
IF\ T Table 37”3 & 5, IFN-g iz &
Y NK EEOHME» RS bhi, &EEckits
Augmentation Index ®3F¥{E131.65+0.23 ~
2.23+0.609CEAERRMCAEREZIFED bhinh -
7o,

9) IFN-B 12 & > T & h 1= NKEM 12 %
T 5 XiREBH g

4 ZORWEERERRY INF-8 ki e 2

Fifd5 38 U NK & dE 2 1858 & ¢ 7o 4%, 16Gy ¥ ¢

Table 3 Augmentation of NK activity by IFN-g
treatment for 24 hrs after irradiation (E: T=
10 7 1). 1) mean of the caliculated augmentation
index in PMN cells.

EEHEL, 403 Lo THBT 5L, 458
BT IFN-S IR LN B O A 21
D T RO SRR Z M AT L,

10) B4t o NKEH o5 + 5 OK-432¢
IFN-g D280

4 BOFEEBEIR I LT8Gy © X R4 %
T\, OK-432% 7243 IFN-B %90 L CEedk, 245%
filds & UMT2RERAE8 I NK #E#: 2 WE L7z, Table
SI/RT X H e, 24B5R# 0 NK iE# o Hix OK-
432 D IFN-=1:0.9140.03 & (2 IFF £ D HEik
2R Lo, T2RFR#ICi3l: 0.4140.10& /¢ b
OKA32IZ X 2 B ENERIBEE TH o1z
(p<0.001),

11) IL-2 &) NK ;E¥E#EMR (Fig. 8)

E4DRED IL-2 ZHEEBRPIZHEMNL, 0
NK FEE 3 2 B8P HRE L s, 2458512,
IL-2 AWEEE 2 ~20%vol. T iR FE M 1c 218 e

o A B e o e NKEEOMRBREEDL, C kb, L0
W 0T 0 e @ o m e Bix10%vol DE TTT o e, —7, K5624HMa%
0 Gy 325 50.0 331 524 315 47.2 17.7 352 1.65+0.23 IL-2 FRinEs Ze ic T 3. SRRl s L - 72 TirdHE
4 336 481 239 51.3 322 386 156 31.2 170045 B ErE IR bRtk oo,

8 233 440 153 489 314 380 148 252  2.00+0.84 12) #HBERBEEIRO NKEMEIZH + 3
12 281 387 155 498 27.5 376 139 21.3  1.09:0.89 IL-2 DEsm

16 184 383 136 461 165 257 83 159 2.73+0.6

4 BORBEBERICI0GY EToOBExDBED

Table 4 Effects of irradiation on the NK activity augmented by treatment with
IFN-g for 2 hrs (E: T=10 : 1). NK activity was assaved 24 hrs after irradia-
tion. 1) mean of the caliculated remaining NK activity in PMN cells,

NK activity (%) "M“xgcumty (%)
Dose of A B C D
X-ray  Augmentation
(=) (+) {=) (+) {-=) (+) (=) (+) [=) (4]
0 Gy 252 50.7 259 550 295 51.4 34.2 584 100 100
4 21.9 365 226 475 286 465 304 501 90.0447 83.68.0
8 16.6 30.1 20.7 426 245 40.1 295 47.6 78.819.0 74.1410.0
12 155 365 21.7 351 252 374 176 355 70.5+16.7 67.3%6.0
16 160 329 169 326 186 34.3 155 324 593404 §1.6+5.]
(60) HAER=IE #4545 $£55
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Table 5 Augmentation of NK. activity by IFN-8
or OK-432 treatment at 24 and 72 hrs after 8 Gy

irradiation (E:T=20:1). (—): medium
alone. *p<0.01.
24hrs. 7 2hrs.

MK activity (%) NK activity (%)

Case () PN 0K-432 ﬂ%ﬁ:ﬁz (=) PN okasz T
1 315 574 629 091 21 108 20.0 054
2 36.8 61.2 696 0.88 1.4 103 31.8 032
3 345 565 60.6 0.93 2.4 145 325 0.44
4 296 555 582 0.95 29 123 365 034
mean £ SD 0.91:0,03" 0.41£0.10*

X %17 - 708, IL-2 i 223 deimmz
Hegk | je, 24 X OT2RRI% o NK IS,
ZFh%Fh Table 61277370 < T24Re R I IL-
2EINC X - T, 0~16Gy T1.60~2.15f% & &%
Bk W T RIEREE MR 2R D, NK
EfofsfEic s T, IL-2 HmEETik8~16
Gy BE ¥ CcIHRMOIF BHFELRL, ikt
D ERERES TR Bhte, ¥ Ao T2RERIS R IL-2
e X - T, 8~16Gy T NK j&it: 0 {E T3
ICEE &, OK-4828mmoRicids HhiciR &
13IFRZ OB A B i, Fl 21, 8Gy FRAHRRIC
IL-2% 7243 OK-432% ¥ hn L 7= 54 © Remaining
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(%)

_——
’//

7o

0

NK activity

40
E : T=201
30

2 10 20 (% wol)

Fig. 8 Augmentation of NK activity by IL-2 treat-
ment. Values are means (+£5.D.) of triplicate
determination using PMN cells from 3 healthy
subjects (O, @,4).

NK activity (X Table 6 ¥ X U* Table 1 127~ L
TR F N FN6l.2+8.6%% L U71.6£8.1% T
HHBECAEREIRD LT, LoREE
ThEETH -,

-
KEBEEFBEOFRWEERO NK FiHEE, JED
B X » TR ELEBERL, 8Gy DS TIX
BAHESS L 02 BB LA LA OBEEZIR
Lk, 20X 5 hBERERHEEO NKEEOLA
%, Dean®3s X OF Broval® d @2 Uk b, NK fiig
X b & radiosensitive T# 5 NKEHIZH T 5

Table 6 Augmentation of NK activity by IL-2 treatment at 24 and 72 hrs after
irradiation (E : T=10:1). 1) mean of the caliculated augmentation index in
PMN cells. 2) mean of the caliculated remaining NK activity in PMN cells.

Dose of A B [+ D
- -2
Y T e ) =) ) (=) )
' Augmentation Inchex
afer 24hvs NK activity (%) -2 (+)/(=)
0 Gy 21.4 339 122 227 31.4 466 29.3 44.4 1.60£0.17
8 11.6 258 8.6 206 21.6 384 19.6 365 2.06-£0.29
16 10.4 25.7 5.2 133 16.8 295 18.4 336 2.15:+0.42
30 1.3 51 0.3 22 36 124 24 116 4.92:£1.70
Y Remaining  Actiitiy (%)
after T2hes MK activity (%) {=) ()
0 Gy 341 449 124 227 335 524 28.6 48.2 100 100
a8 5.0 325 29 121 37 332 32 275 15.125.8 61.2£8.6
16 27 226 3.3 10.7 1.4 139 21 165 11.5£10.2 39.4:£10.2
30 26 69 45 2.2 25 32 o] 5.4 12.8£16.0 10.6:£3.8
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suppressor i DFEICEE T 5 & 0ABFE S /e
TRTV B LTIk, BE24BERIH I,
COLSIERERTO NKERO FRIED
LR, BEDOEIMIC L 7T NK EMILET
L, T2RERIRICIIAGY DEREBIC I T %8
TS T 2D b iz,

—77, XRBAIFKEY v B L cliag
PiflaiicBE L 5 2, interphase death % 4 7=
LIz ihrmbhTibh, BEHEBRREOE B
P> THIRDZN, LY ET 20, 20 X 5 il
FaZE s NKiEHE T O K E mERicih B3 &
ERBHCHEERD, L Ladd, SE0%E
BER T, NKEHEOEH L erythrocin B i@
L > TRABS Wi WEMRE T —3eT,
— e NK iE# O T o i3 % & erythrocin
BEI & - THE I h 32 4£8BEORY g
5 w0 'f\:.

CDL 5 BAR—BOFERDO—IRIL, KiGEER
A — I EE TR/ <, NK MR FHEE R
B%%EDHITBE IR\VDE LT kB ATREME A
»5%, Tihbb, TS BM@R»FE R
BREZMELZRICT 59 5, NK MK
B ekl LToRBBRSEHc i LT, X
BB RRER RO LR B L EL L
ha, LL, FRAEhBERLE LT, NKE~ED
ETHANK#HEOEOBAICL-Thibih
BT <, 4o NK HilaoffakE Eigkse o
BT > TEFBE0EF L2505, Dean H?
e PRMY v SRR U T40Gy BEHEHE O B
BT NKEELRZEHCETT 212 hdb by,
100Gy DB H % T > T HSCr BTz & A
EV)VABRROWEERDIRE LTS, ¥,
SEDOXRBR TS, 30Gy BHEHEHIC NK iEHizz
BICIE T L7423, erythrocin Biz X » T#fa X h
HIEMBNLIZEALRD bR, ZhbD
R, XRBEZX b NK fifao ¥ o721
Tle<, i« NK MOMEE T 24 o &
ERLTW5,

) v SEROBERBICH 4% in vitro X fRIBE AL
7 b8, Phytohemagglutinin ##1c & %3
H-thymidine DB Y AR L > THS L2 b D

(62)

X MBS 317 5 OK-432 12 X 5 NK iEb:886 /58

BEIBEIRTHE, WFhd XERSIC T -
“T*H-thymidine DX b 3A Z 304 & h 5108 L
DFERTHHH, BAHABOMBARLEREL Lt
RHIEETH b, FREHE DB ERFRI I TR S h 5 4
Fa%t & DPIFE I 2\ TIRB & v Tid i Lo,

EEERH OK-43213, HBHEEH & L <k
IRENZBEER S h T\ 323, EENRIESE
HaRTOHRTEELL, FOER(ERERF 4G
DREBRBERIEMALT 5 & &2 X 5 REHER okt
EFEHIC LD LB S Dok 5,
OK-4321 & % BB DB AL SR 1IC 7 - T
#Y, NKMifga ik Lo & LT, Macrophage, *
7 =T Mg, Hikicd, BEERC L s
ER % B> &% 0 effector MM DEMEAL A & 7=
B ERE TR T B0,

EFELR, Eeli~Rick > XBREC X 2
NK BB T+ % OK-4320 B & 4 #i54 L
o, REBEERCH LT, in vitro X SBHE %
LD OKAREZHEMLUTERL TEL &, 24850
BICIL 8 35 X U'16Gy DB EICH TH 2 2D
NK E¥EZRL, FERBRIC I 5 h 5 B0 8 &
RABEOCHRNED bhi, —7F, 72RMEIT
OK-4323FiRINTHE | L - BA1Tid, 2~8Gy OiE
RETHLEHLNKEREOCETHRAS hizDic
AL, OK-A432% L CE#ET 5 2 NK EEo
ETFrELTBETHEE LREA SR, ¥ 7,
OK-4320D ¥ in % fR ¢ 48BF R 51247 5 &, Remain-
ing NK activity \BHEH I L a1k
BLTHERBIEA L, ERMOBE L AkELD -
o, Tizhb, OK-4320 20 X 5 iefEF o RBic
BRHEEL DBENL TR BHERS B & & 4R
Shic,

b DORERIL, OK-43203IEMBET A BAEER Iz
XU TR NK IEHERSRIEA 220 cle <, BAF X
MR BRI U ClRgH e x5 B 3 (e
EHEROZLETRBRTHLI O ELONS, L
DUIEH G, SEIFRD bh iR BB
R0 OK-4320 5 R NE &3, BEO(LE
HUBSREME & L COFRISR & R 5 O fF1E
YERBTOLERSDBTHAS.

OK-432iz. & % NK &t 0 381 (358 « Dlym-
%5%
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B EE 5%

phokine DB 5% % b h Ty %, Wakasugi 5>
1%, in vitro I CTRMEIRIC OK-432 % FRinkE &
435 kit o TIFN i IL2HEEAS RS
ZERTLTED, ¥ OK-4320 8858 EA L IFN
BIOIL20— 2 kESRAET TRERIC
BIAE X AT, HEXYRFCAFEI®DLZ LT
roTREHEEEhB LTS, —F, IL-2
PSNK Mo IFN A2 FHT 5 L oFERD
h2v, IL-2 pEEE: NK G2 BT 5 DA TR
¢, IFN o ® /LT NK G2 iR 2 57
EHELELLRS,

FHBEZIRICH LT, in vitro X REHEE &
h IFN %¥in UCE#E L Tk < &, 24RFRI# I
OK-432 L FRHE I IEM S0 & FIRE © NK G
WA R A RS, Fi, IFN i Xk 5 NK iF ki
fERL 1 Ko MBTRDHhich, Tokiic
ERMONICERNFERT B &1X, T ORI
ArlaE i L COERATH D L aRRLT
522, Ortaldo H23, RNA REH &SR
X -, IFN iz X 5 NK EH MR EE S
hs—7, DNA &RAEHRT#H 5 Mitomycin C
L X#1,500R BEIZ X - T, REHEZERDO NK
EHOIE T 2D 54, IFN i X 285 EA
EXNWWERELTERY, EELORBLEAHK
THLDEEZLND,

—75, IL-2 12, 19764 Morgan H29% T #ifaiE
JERTF (T cell growth factor) & LTEZDFHFEE
% B 5z Lz lymphokine D—f&TH H, Bl
Z DOERE T Mifa oAb/ Bt d Siich
A ERELMTEho2H 52, IL-2 2 NK
EURMER Yo Lo TBER S < O
&P B2, SEDEE O T, FERHRK
HWEERO NK G2 EHR 5120 TR],
IFN % OK-432 & A4k, MRHEHE X b 24RRE N
BETHI LI » THRBHREEZRD NK
EMLEBILLZ LALLM, BT,
X BETFMB I b h 5 K EEERO NK
EHEOE T, IL-2 DFINC X » T, OK-432§%n
DBE LABRE R, EWHCBEE IR, Thicx
L IFN 3, X#RMEET24RsE#zik OK-432 &L A&
EE D NK B R 2R T %, T2RRSIc b
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ha NKEEOETYBEM T 29 REIFR D
Tehvo iz,

feds, IL-2 v 2 vl Lci, T #iao
BRE L % 72 & & large granular cell (NK #ili@)
DARYBEEERED LEORERH D, DL 57
NK M35 AR ER 25, X RS 720
H#Eeiabhs NKIEEOE T BRS¢ 5%
HeftoTWaHEEHELELLRS, TORIKD
W, RMEEROXBRBRHEIZITL®EO V2 +
v IER BT © D3H-thymidine O D 52 % B FY
35 &, 0K-432, IL-2 &N L TR L A RRITIS,
IFN IR B L TR BOBMETH - 7o b,
erythrocin B &1 X % JBAH6: o #l la £ 17 R ik
SEMFEELRDbhh ol BHRERZ
T, L, MlREFRCENEDbhIEh T
DL, KEBERO—Hx D5 IRE v NK
Mo EELPHEELR AT ooz &2l B
WEEMEL D Y, SBOBMFBREELE LR D,

IOX5RMR XY, XRBA LI CKEHEBIR
i OK-A2% HimL ¢, 2EEMBCRD bR S
NK {EHEAE T O BEAH R IL-2 DEENKE
HERPLEHTVWS X IELLRSE, Ll
P, QKA FHEER LG IFN, IL-2 Liz8
7% NK activating factor ®ELEF b b3 &
DHEPLH Y, ThbMRFOBSEIBTETE
e,

—75, HEHHUH 0K-4323 L IFN Ik » T
B X iR B ER © NK Ed s 3 5 X
BHOEELBRE LI, ELLOGEH 245
#iziy, FERHONRE & FR L REEAED NK
EHEOET 4 Lic, Ticdo b, Zh & o lympho-
kine iz X » THEMAL T h 5 Ri# 0 NK fifa o i
HEEZHEREERLC LELDRD,

LlEZEEGEZ, v P RKBEEZREB W Tin
vitro X Bz X A NKiEHEoZES), LU
OK-432, IFN, IL-2 & NK {EfE#EsEE R4 2
XERHOEE O THF L, ETE-CE
EhmRE, Zhb 3#ED NKIGEEHEIEH K
WA X FBH- L - TRichbh?, #i
H L 0OKA32R IFN 0 # 5 i X »Tin
vitro THE S h - KIGE RO NK iHEs, 3
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BESR ORI BT D NK G & FHE D Fr g i
ZEER-o TV LTh B, hboBEER,
BEHRIEFIC L - TE T35 NK iE# % OK-432
P IFN OF 5k - T LA X285 WREH 2 5

LTwa, RICERIhen, XGRS TR
BiIcAbhD NKIE-EOME T2, OK-432%%in
BRI LI > TERBREIAAE & &,
IL-2 3 hicB 532 R R RB S hi- o &
THb, L DRI OK-4320 £k 137+ S
HO—ExBo1rcT5 L Ebic, - hiig
BRICHATO LoBELYRRLCH D, HBE
TR TRICRERED T\ 5,

#w B

BEHRIGTRC K 1 5 I R e S ikt o B
F LT B AOEBIKE & LT, in vitro
XMBHICL 5 e P RIGBEEBRO NK El0Z
Bh, 3 X U'OK-432, IFN, IL-2 ® NK {5 P 5 F
R+ XRBHOF BT L, T
DI R A5,

D in vitro X $BHHE 0 KM EEH: O NK &
P, BEORIAIC & > Tk & e BB 2R L1 2%,
FEAT24RFRIE I R BRI E T L, T2BERS%
4Gy DEFEIT S T L ERRET L.

2) RAEBEIRY X RIRSTH, OK-432, IFN, IL-
2B XM EN2UBEMBML TEE L B Rs
bhan NK EEREIEIER I, FEBEREMIRIC
XL TRD S B NK EHEREMEIEE & AR E T
BHoiz,

3) OKARFLRIFN R L oTh b U sd i
58 S NI KIGBEER D NK M, X R4 240
BRI, FEMEORBEEIRO NK 1E#: & Fig
DBFARESE M E R LT,

4 XARBHTFMBITTRD S h b KERKER
D NK EHEOFR KT, BEEE XD OK-
2B ICIL2 X EMT AL s TEHRF A
KIECBER E hich, IFN OBEERA G il
fehvofo,
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