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iffect of Immunomodifier on Radiation-Induced Antitumor
Immunity Following Local Irradiation to Tumor
—1. OK-432—

Shiro Mukae, Toshiyuki Norimura and Takehiko Tsuchiya
Department of Radiation Biology and Health, University of Occupational and
Environmental Health, Japan

Research Code No. : 407

Key Words : OK-432, Local irradiation, radiation induced
immunity

We have previously shown that specific antitumor cell-mediated immunity in host mouse with
transplanted tumor is induced following local irradiation to tumor. This study was carried out to
clarify whether or not the antitumor cell-mediated immunity of host is more effectively induced by the
combined use of an immunomodifier with local irradiation than by simple local irradiation to tumor.

C3H/He female mice, MM46 tumor cells and OK-432 as immunostimulator were used in the
experiments. OK-432 was peritonealy administered to the mice at various times before and/or after
local irradiation.

Antitumor activity in mice was observed by the inhibition of tumor growth in vitro and in vivo.

Tumor growth inhibition in mice was most effective when the initial administration was
immediately after irradiation. However, the antitumor activity of spleen cells of these mice was similar
to that of spleen cells obtained from mice treated with irradiation only in in vitro study.

The inhibition of tumor growth in mice which were administered a drug 24 or 48 hrs after local
irradiation was lower than that in mice with simple irradiation. And also the antitumor activity of
spleen cells in administered mice was lower than that of spleen cells from mice treated with irradiation
only.

The antitumor activity of mice administered a durg 24 hrs before irradiation did not differ from
that of mice treated with irradiation only in in vivo and in vitro experiments. These results suggest
that the time interval between local irradiation and administration of drug is very important in
combination therapy.
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t t (2P.R+2P) mouse.” day)

1: administration of OK-432 immediately after irradiation
I: administration of OK-432 24hrs after irradiation
I administration of OK-432 48hrs after irradiation
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i 1 (PhER)
1 t (R+Pa) 1P 1KE/mous(l/d“,

1 @ administration of OK-432 24hrs before irradiation
1 : administration of OK-432 24hrs after irradiation

9 days between inoculafion and irradiation
Fig. 1 Schema of administration methods of
OK-432
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—target cell number with immune mice spleen cells
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Fig. 3 Comparison of tumor growth in mi;:e treat-
ed with OK-432 and mice treated with radiation
and OK-432 (Exp. 2)

£ o spleen cell activity % Table 1 1Z/=L
o, XBBHEHERE R)iZavie—n (O
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Table 1 Effect of OK-432 on spleen cell activity

Relative spleen cell activity

Treatment

14 21 28

R 1.43 1.26 0.65 0.94

2P 1.32 1.79 1.03 1.50

3F 1.52 1.75 0.86 1.33
R+Pa 0.59 0.99 0.94 1.22
R+2P 1.38 1.49 0.82 0.75
R+3P 1.43 0.93 0.89 0.77

R : X-irradiation only 2P. 3P : OK-432 only
R+Pa: administration of OK-432 24-hours after
irradiation

Table 2 Cytostatic activity of spleen cell

days after irradiation

Treatment
7 14 21 28
G 9.9 19.5 28.7 13.7
R 31.9 11T 21.6 12.6
2P 20.8 17.8 12.5 10.1
R+Pa 9.7 21.4 14.9 26.2
R+2P 24.0 23.9 15.8 15.8

5 1~ 2 BM % Tactivity 28 <, 2
~ 3 EMBTIET L 4 BMBRICEB = v~ b
R— L AR ¥ TEE LA, OK-4325 3% 68 A
B (2P, 3P) Tix=2v b v —AICH~NBEVIKEER
MERFL Iz,

BB TIE OK-4320 W B 5- 23 X #R RS
DFf & 24BBE OB TINEOHER I K X Il
Nabhis, XIFRE24RRE 1 @58 (R+
Pa) TR XEMEHE 7 3 B TREMED0.59 L IEF
CENEZR R LIS, =y e L AERE
¥FCEE L. XBRHEHRCES Lo R+2
P, R+3P)CiiBE T -4 BB ICEB W EE LR
L7 LA RS E T L,

(3) cytostatic study

£ B @ cytostatic activity @ # & % Table 2
R Lte, XERHEERER) IZXEBHETA
B2 v b & =2 (C) Il activity (2@ 2%
4~21HHBICME T L2BEBICIZ2 v b r— L &
FRE ¥ CEM L, OK-4328 548 58 (2P) i
THBER= v b e =t~ activity (X85 v 53
LIS IREIETF L,
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X#pmat & OK-4320 4f FBE T2 OK-4320 %)
E#H#EPXBERABEEI2UEEE» T LT
cytostatic activity iIo kK EiEMNL BRI, i
XBBHROHENE VB ths THE I
activity O ZLFEE T, XHRBHURERBHIZ OK
-432% 1 B 5 LB (R+Pa) Tii cytostatic
activity (= v b m — A L D {EW9.7%TH 5,
RHERICOK-432% 5 L8 (R+2P) Tk
activity = v b r— A HRTHWEXF L
Yo
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OK-43ZI3 RERIER & U CHEM, foH & o6
R, BUH@EELORAREEEREAT W3
EHTHD, ToEPYATEEROBFIZOWTIZS
 OWREL L IHEERHR L L CESEROKER
ARINEIDERE Eh T3, L LEENER
DRTHDHEEDR & LT OISR RERITE
TERPMEEDR & LTt d, B -
ERECETLEEERRELYREEL, E8 - B
ROV AZETFR20TR VW EHFEERATL
5, NEBEADEF L LT~rr 77 -2
BENEEHALEDITOR TV E289, FRIIAE
HilsdboTiki, BEEbEhi<rsarsr -2
Cra*7-THROE®IEIEELTHER
bARBNB,

Ll BB - v 21z OK-432% #5735 &
Specific cytolytic T cell & non-specific non T
cell DFE2H B Z LuwRL, Kai bi3EH% A
WISWSRBRR T OK-4322% = ¥ A J 0BG IE 4 A 18
T ERRLTWAD, ¥ 7 T immunosur-
veylance DABE®E 5 L EhbHF Fa5 L F
7 —#IREA OK-432Ic X h ik ah b L5 8
HHE,

DTHZE L TREELYN =2 r 77—
DTH ®&EHALTHZ E2RLT V3,

FCEERAIC OK-4321c XL AR bh 25
&, PPD K52, SU-PS 5% o DTH #5R=3K
S BE LT 5 Z &b b DTH o ks =
HIEhNELZLRD,

—%, EH~OHIHIRS & 78 fErAE DBIR
DHRGEATE Y, BB 2HEEOHE

(52)
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B DRV TEH I h T\ 5,

OB & L TERBMRRERREOEick 5
PR REED L5722, cell-mediated cytotoxicity
ZIEET 5 EEEENIRE OEB OB A% R4
EhTna,

BT E 4« HE L BTRSIC X 5 HEE a e
? effector mechanism O Z 1T\, BFFX
RBHIC L - TES(L I h D O RBRE I HES
MERERA: B TH b, cytostatic activity Z o
=z7wr 77— +DTH R T MlEAEE B %
117z L, cytotoxic cell DFE#AL T2 &%
ALY, BEROEE, K& I - TIREYH
IRLTC & 5 It B Xk AR, &
H, B, HEEVOEEFERChZ, BotE
MIBRICR LT U v 3REBHE &\ 5 Mk fEo
BB I X DiERER L b o L L ATBETH B Y,
BEXETHALCEETRLT LB S Tk
e,

LT ZTEELIRXREBH & RERIEH & L
TOK-4R2% V-5 Z Ltk W BEOHIESRE
EAED bR VWHRBRN LIchbITh 5,

—RCAT I T\ 5 REFRIEH o 3 EE
Rl D LR e iE #1620 B 9 C attacker cell ©
&AL @ 275 &3 suppressor cell DEMAL D #2
o TWABAERELD B,

—7, BEHERFRAHC X 55 X R ORTE
{LiXBTR D X 512 cytostatic cell DERIELTE &
LCDTH B3 s ilan Ein@El iz LT
WhHEEZLRD,

b LHSRRATREC & 2 A RoREE{ Ly
ZoTwaiiiic, REREFORSEYTIo1:
245, suppressor cell DiFEM bR L TL #
W, RERE LTSI D 2 BEE RO
TaEh ZhbiuE, KEHRIBE L RERE
HigbEo a4 3 v 7L s,

SEOFE A~ DPFRD BRID 1 =13 irradiation-
drug interval # 2 2 = LI L » CHELHE
NEDISCEDLIIYRENTHZETH T,
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