Combined Immunotherapy of Bleomycin with
OK-432 and its Clinical Application for Oral
Squamous Cell Carcinoma
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OK-432 - 7 v~ 4 v vf L3 5 st
To 1 ONZ [ R IsgE ~ D PR S

@UKPE LR O AR CEFE | LIS HRED)
e & " -
(PALS 4 1 H 6 HRH)

7 LA <A v (bleomycin, BLM) & OK-432 ®#$fF L ic (bt 1, &AM EREEE O O R - RS
LTHRWERETHHZ LeBERLTER. Lrl, COAEFYHRBRCESTHHEEME/RICOWTUR, WERTHR
BB, TIT, KPR TRWNEFAOMHADRELEBNCESHATEEHNT, 203 RtHERCEFIA TS <Y
ADERBTHBAFNaT Y b U HREHAE Meth-A #ilg/BALA/c = v AR AWT, HESHRS L ORE2N
RS A= —FiRE L. SR 6 EIRMEE D BALB/c v A% AV, TOERBREE FCRRERTHS Meth-A §ify
10° fEBAE L7z, BLM & OK-432 058, 5L - P BIUFOREMIPLEL e, Hii~ v AL Lt LD 5,
OK-432 % [EBEBIE 6 B 50KE/kg D#H 5 B CEEPICHEE L8z, BLM ¥ EEBE 8 A% 100mg/kg CTEIRAE S
Lizé 2B IBEhHBEHREARD LI (OB k). —0 OB WEOH BRI THHORM LR — Fryae<sn
T — COEMABER I A TIIMEE eV LIZEE L), 7F 294+ 5 —HIROEEYHE IR Y 2AZBWT

RELER BB . OB BEEx fifT LcfE i <= v A O CIxd MBI AMIREA MM L TO B Z En b, KL
BEAEYHEINIRDLEELZLNI. £, 70 —~% 4 b2 M) =T, BROTRBROY 72y PR LICEZA, ~1L
N[ v Y o=~ THIIRHRNTH D L3T4 BHMARABML Tz, Ledi- T, 0K-432 & BLM DSt AfREDOHE
RBPIZIE~ 2707 7> - E~AA—-THENBCEE LTV E LI, IERYELEECHT 25 R Leikicic s

T EHBRRISAHIT OB & O TRIB S R,
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B RSB o R D AR T O LEFRE DB O T, 19664
Umezawa 5 X -THWVWH I vEr <1 v v
(bleomycin, BLM) D&, bRk ih crEc g
EAPEHE LTH LV b TH -7, Larl, £
DHREMETEHE D, 5 BELHN LMBRHEEL e L
DIECERS LTER. 20%, YA 77 F vicd OERIK
FRIZ b BRI PUER A OIS 0 SFIOHRBRELRA SR,
BEHRILE L L, TASSLT L LEFRORE LICIREBRL

TVt WORRRTH S, LB L LT, sUEH QBB -

HIAFEZCRDOENTH, BEOEFM L RERENETICL
D, RENEEBENAREAZLNELORS. ZOZ &I,
BEYRCBEO AR AEBDE (quality of life, QOL) %5 2. 5
ET, BLUCEF LWRE LT Lo, Lkt T, Mk
BT, BERANCT 58RI TR, ek
ExEDHEMORIE R b THCERTHILADLEER
3

ZD L5, &L OHBHAIL BT RENEERY R T
EEZLRTV D, JUBHORE, R5E, #50H, &5

Rifiie &1 X - T, HEAROHERE R MET5 2 &0
WESATHDY. £E50L, HEOEKIC R WT, LPEDOHE
Bl 5.0 A T4 TeEBEME N RH D B fEfE L Lid
BERLTWA. TRODIEFICK T A HABHOREENHEL
T, HEACREENDROS 6T, EEMEEOHELEL
BOBEEINRBRIND. 20X 5 HEH OREERIEH, 3
fshb, HEHAOEYRIGE MY E (biological response
modifier, BRM) BfERIZME LB OEEGRO M Eed 5
THLDEEZLRS.

—77, HBLEREOSREEYBER LT, RN REHRE
Al & R 2 0L 3 2 B L EREAERMC bR A Hh 5 X
SWieatc. ThoRE bk | o4& LT, Okamoto H”
CIABEHEEOGREARRATHIE v = — 1 (OK432) &
BLM %{tF L1z BO LR Z R IR THERC B TRAT Sh
TWAY, KRG, v 7 vy v — THM (suppressor T
cell) a3+ HHIBIZIRC L W RERBEFEALATHEENS
BLM® i, FEADH A b b A viHEiEt+s OK-4320 % AL,
A DR EEEREA L EROICB LIS L T550THS.

Abbreviations : BLM, bleomycin; BRM, biological response modifier ; DMSO, dimethylsulfoxide ; FCS, fetal
calf serum ; FITC, fluorescein isothiocyanate ; IL-1, interleukin 1; LR., inhibition ratio; MTT, 3-(4,5-dimethyl-

thiazol-2-yl)-2,5-diphenyltetrazolium bromide; NK,

natural killer; PBS, phosphate-buffered saline; PE,

phycoerythrin ; QOL, quality of life ; RPMI, Roswell Park Memorial Institute
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HEDD, TOEXZRESE, ARSENCERNEE O DR
JEIESNCH LT, ABRERZRTL, TOBEDEYTDH T A,
L, 20HEBMREROKY, MEFOEEE Sk &
AR Hn S, £ I T, MEFOHADERLALCTSE
BT, BEWHNERBRLTVRI L. IHK, FhALOKRIE
DLEABEBC X 0 BERICHYR R,

MEE LU HE

|, EErss

1. ZREY

6 B> BALB/c v A, C3H/He =¥ AR LR —
F~ 2 [BALB/c (nu/nu)] AW, ZhAbD <Y 2 iTHK
F oy — ARV AS—3 (BEK) LOBA LK. vy A EREEH
H 4T (specific pathogen free, SPF) THRESIE % X OB
KEKFABEHCERTES I 3L THE LERICHV.

2. BEfR

1) Meth-A #BHERE (Meth-A)

BALB/c = v AR LCRAREE CHR2 A F ATV L
VEERBIERED Meth-A Milad BV CHEBERBR YT -
7z. Meth-A #ifgiz BALB/c = 7 R DREHEP CREAHER: L7s.
KRB LT, v v AREAL Y BB Y EECER
B, MREERAIFE LAV,

2) YAC1 v v o8& (YAC])

A/Sn < A2 Moloney HIIIEY 4+ VA THER LY v fF
YAC-1 #ifa% 7+ 5 o 5% 5 — (natural killer, NK) 15
ORI E LTHW Iz, YAC] MIFZ10%3E@{LY ~ AR
m# (fetal calf serum, FCS) (GIBCO, Gland Island,
US.A) b7z v (HK, BRE) & A7 Roswell Park
Memorial Institute-1640 (RPMI-1640) £ (= 7' =, KFR) wh
T, 371C, 5% CO, THEEMNA L.

3. EREH

BLM (HA&{b3E, BR), OK-432 (b 5K, 550 13388 K
CTEADRECTHABREIIRBL, ~vA2A—TEH7=b 0.1
ml #5 L.

4. BEEMREC X D BRAUE

Meth-A #ifg% 180 ©10% FCS jn RPMI-1640 #iz 10* &
ERBLO5CHEBEL, By =L s LS L—}
(Nunc, Roskilde, Denmark) D& 7 =11z 180l 2458 L
Fo. RRBEN 0.1KE/mHKE/ml wic s k 5 gL+
OK-432 8 XU BLM #& 4 10u ¥ L. io¥, BLM o
BEZ Meth-A MW & LT 40-60% DRI GI R R 3
300ug/ml & Liz. 37C, 5% CO, TR EEHEE, Fv=i
1z 0.15M Y vEREE B A K (phosphate-buffered saline,
PBS) THEM LI 2mg/ml DEED 3-(45-D A FNLFT V-
N2-ANY2E-CT 2= T SV VY AT = K [3-(4,5
dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide] (MTT)
(Sigma, St. Louis, U. S. A)) % 25u 1L, 4 BEREEHEL
. By=Ad MTT s <5 visRBEKs 1.6ml &l
F 2 — 7 (Eppendorf, Hambrug, Germany) = # L#t % ,
15,000rpm & C1040 & 08, EBE#BHICERIIL, YA F1 R
A7 3 %F ¥ F (dimethylsulfoxide, DMSO) (fIYeHi%k, KBR)
200ul &, MTT s <=FUEREBER L. TH BB L
e, BULOV =L B L#L, &Y =40 540nm KB
ARYES Immunoreader NJ-2000 (HAA V& — 2 » ¥, &

it

H) R FGTHIE L.

BRAEZ, AELCRIE L gR e Cmamgs
(inhibition ratio, 1. R.) 28 H UFEM L7z, HESRE R X 0HMm
ZHEDH X, Valeriote 5P D EEICHE Uz,

L R. (%)=(1—T/C)x 100
T | EABRSHOBKED T
C NRHOBRIEE DT

5. = v ARBERBC X A58 HE

AR AEKT 2 X107 ff/ml 5 L Meth-A Sjare i
0.05ml % BALB/c = v ADERZEME TICBEL, Hif~ v
AL L7, BEHEREER T, BE6HEL LT s AKKE,
OK-432 1% 50KE/kg DH G ETHEBENRE R BENE S
%, BLM i 30mg/kg *7:12 100mg/keg D5 ECE#IRAE
SEfTofc. BMBESCT, EHLEL - BIOEHERES R
PHER, TORSETOHAMELHE L. — B Ta
AL, pR¥E, EEBHESBEAE, BESCHE L-EYE
Bt L, SBFEEFASEHOLBEBER L VR T
EEEEMHREEN Lz, 51, AERHETHZ L0 L
DEMOBRNLIT-7:.

L R. (%)=(1—-T/C)x 100
T | ERRSHOBEERD T
C . NREOERERDFH

6. OK-432 & BLM BFHIC X A REEEIC 5% % &

1) SRR~ v 2 B B Ry RHE

OK-432 & BLM DO#tARMRORIFTHBIOREEED S
BET 20, DTOEBY T, X— Fvy AR LIUH
7 v 7w GMI (FIt#Ek) ¥4:42 > V) % (LiChrosorb® Si 60)
(Merck, Darmstadt, Germany) ##'4 L7 BALB/c =¥ X%
AwTthEZhoftEg R i THfR, NK fifs, v~z =
7y —COFBERRFT L. Hi7 7 = GM1 1k PBS & 2
mg/ml WML, —EHich 0.1ml »EEBMS, 8, 11,
HHBRCRBHIR L v 8IRAZES L. v ) 2 3EB KT
25mg/ml B L, —Ehicb 0.1ml ¥ [EEBMES A&
MRAES L. RHETIZZ — P~ 2R H G ERCIIES
BE21H% &L L, BALB/c = v A% 7= EERTIZBHE L L
1.

2) MEHNRa o 4

= YA LD EENCREEREEL, Cvey MISTERDC
HIEIL, ATV VALY wRBILEMAL L. FRifnkk
BREM LV ABEK (0.83% (k7 v2=v 4 10.15M ) =
EFerFY2FAT /242 pHT7.66=9 1) I2T3TC,
5 rMIME U THRMBRERRE, MY vAKEER LB,

3) D= UK AED BRI RN O Bk AR O RIE
kD ELE » M (Cedarlane Lab., Ontario, Canada)
W, HHA LdKE T TEREOFHRMER (F v » AW, HR) &
05EERL, EAEy P EFOEFRERMDRE MBS
RUCTEE, BOSE LT EERHEE LCHEVE.
Alserver BIRFICREIA TS ERMEKS PBS Tk
%, 106 LIcFERmEK%E BALB/c =% R DEMERI
0.1ml #5 L, BfFefTok. BfF4 B8~ Y 2 DI F
H, M}ﬁ 121 2& 2ml D~V 7 A% (Hanks balanced salt
solution) IZR ) v SEREBHPE IR, KKFBICRIEL. ZOR



OK-432 « 7 LA~ v v AR 18

Y v oRERIEMERE O 106 AR 0.05ml 1240% ¥R MmER 0.05ml,
ANy 7 AR 0.8ml, itk LTCEAEY PYE 0. Iml 202 T
+H4EMLE. BEBIZ, FOEABEYI=VvHLF 4 V- 1T
HAK, 3TCT ] BEMERKERICEZT, BRLCEMmBK
. BE—EH ) OBRMBEHRMARKELEH LTHEk
PEEREDIRE L L.

4) RV v By Ty P OB

10% FCS jn RPMI-1640 12T 10" {&/ml @ BALB/c =¥ =&
PR L DU v BRIBEREER L, SEHGLESWEIE
TRIE&H, 7r—4%14 + 2 b1 — (EPICS-PROFILE 1)
(Coulter, Hialeah, U. S. AYIC T Y v ROV 7 2 o F 2
WL, FHLE, Z2a—F il ort e vl Y+
# > 7 % — b (fluorescein isothiocyanate, FITC) #Z 3 bt
Thyl.2 #ifh, FITC E#M Lyt2 s L 007 4 a =V =Y
v (phycoerythrin, PE) £ ##7 L3T4 ¥ {6 (LA + Becton
Dickinson, San Jose, U.S. A) TH » 7o, Hitkiz Fh Fh254%
CHERLUERICH L7, B v oSBRBEK 1000 & &HHk
1004 4@ RL, 4°C, B0DIGSI LM, 0.1%7 Ut
F DA, 1% FCS pn PBS =T 2 [M¥##, @ PBS
Iml CEEZEERBE LIz, 73 —H 1 ALY —DH A+
5 A ETY vARREIIZ S — P AT T, ThEROHEO
Ml DB & & RDIC.

5) NK #fuigt: ofle

NK #ifaiEt o EmM & LT YAC] Milax Auviz.
YAC-1 #ifgiz, 1 x10" @H7=» 3.7TMBq @ *Cr-7 » 588+
FU Y ATITC, 604 EERELL, o~V 2 ARIICT 3B L.
FD & EDEHRIKIZE.8X10%pm/10* BTH 7. KT, 96
A7 e L— DK =5 X100/ ml IR L
i YAC-1 #fa% 100p &, =7 =2 2—#Ifwd L TH5 X
10° fH/ml = #{%& L7z CH3/He =% ADE Y v 25k 1004 % 1
%, 37C, 5% CO, wCI2R5MIfE R/ L. BBERITI0Y
FCS fn RPMI-1640 2/ L. SEf#, £v =1 L b
100pl @ E¥ERIRL, A — v =l y 2 v &2 — (Arc505) (7
o, HE) THEBEERNE L. BRREZEDER
RPMI-1640, & RMiE, REKE I 3 EHGMALE Y &
LTHIZE L. &R0 T, NK fifuiEdEa Bl L.

(RBRMRAEE — E1 AR MRBENE /ST AR BEOE — B AR AR EEAE) X 100 (%)
7. MferEB

WL EEAE R 10% R0 < ) VIS TREIE L, B

NST 4 VYR EER L. BS54 ViR, A< bEv )
vooEmd U v R o, RN T CEHE L.

8. HiatenumEk

2 BB DEHEOEDKREIL, t8E (Student’s t-test) &
A, p<0.05%FEE L.

I . ERERAvRET

1. fiE #1

R L UEFNT MR 2 %2 Lic 0 R b s — W IERI D
5%, OK-432 & BLM ORISR T Lic 4 61CH 5. B
TUEEM 16, k3T, EBITTORI S8R E TICHAm L
FHT6. 05K & IR M T - 7. FEESRALIT B 3 4,
THEALATH . BEFISE T T (Stage 1): 2
B, M#A (Stage M): 2FTH 7. —F, EREFTAD 5 b4k
ETR®&st 36, ot lflc, BEgRire Tk - NN

SEMN D 2HTH .

2. R
FREOHER 2 2 — 1T, LIDOEBRAERICES
&, OK-432 %77, BLM ## & L, 205812 BLM Tt 1
[@ 15mg BiIRM AR S, B 2 @88 90mg, 7 OK-432 i
BLM o#53H 1KE MIEOABREHANES ¥ I3 E
BARTHR STk,

3. HRHEE

RO BB IR O E L H AR BRES OB R A LF Rk
BEEDRHEEECHE . RYTIEEREOEIEL L
1z

4. RIFARTA— K —
FEEORIICE LIETHEC O T, (LRREDIARE &7
TREO KRR ) voBRy 7 o b (THIK, BRI, NK#
f) OE{L A B KR L.

159 #

1. Epaoiset

1. BEMmcs-+ 5 M szR

Meth-A fifaicsd LT, 0.1- 1KE/ml ® OK-432 o ¥
5T128.2-38.3% DWMMHIR CTH - 7. —J5, BLM 300ug/
ml #BEE S BT, 45.4-65.79% D B8 I 58 A b fo
P, FOPHRITHMWL SO E EE D, HRPREIFD LN
e ote (K1)

2. ~ v ABEHMESICHT 5 B 5 O EEEE I R
ES%E 6 A% 712 8 H481C OK-432 % 50KE/kg Hh#
FLizh, BRERESRYS, BERFTHSCEVLTHHRITR
whREN T (F).

—7J7, BLM O ##liR M BLIER 5 CiX, 100mg/kg D 58D &

100 -
< 80

o

5 60

[

S 40

§ .

£ 20

1
1 10
Concentration of OK-432 (KE/ml)
Fig.1. Effects of combination treatment with OK-432 and
bleomycin (BLM) on Meth-A fibrosarcoma. The plot
symbols: O, OK-432 and 300xg/ml BLM; @, OK-432
alone. The broken line is theoretical additive effects on
OK-432 and BLM. The percentage of cell growth
inhibition was calculated by the following formula:
Inhibition ratio=(1—T/C)x 100, where C is the mean
absorbance at 540nm of the control group and T is that of
the treated group.
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& 20-30% DEEHMEMEIRLAD L. #EEHN 30mg/kg D
BETE, EEBHES FRICEE LA THRIIED S
NighofeHt, BE 6 BECEET S & 100mg/keg 5RO E
B NHIRCE M LA {E28.4% 2R Liz (& 1).

3. AR X ABEEMENEIYE

1) OK-432 g5 & BLM D ftFgiR

OK-432 MEkem#5-& BLM BiIRAE SOt RokE T
1, WTFROR 7 2o — A EWT B EENEEA30%
T, BLM BEM# b5 O HENHE L EREOBRTH - (F
2).

2) OK-432 [EENES & BLM OHFRRR

OK-432 [EEM#H 5 & BLM #BIRNE SO AR OB T
i%, BLM, 100mg/kg #&45 & OK-432, 50KE/kg 2§t Lic &
EHMWBRABDREARD b, i, OK-432 BENE S
BIM BEC LTI LHOBEMMMHFTIZ62.9% T,
BLM %75 LoBD41.3% & ERNEEREY D - T, B
WEERRIRE IR L (8 2).

3) OK-432 %4785 & BLM o#f LS X0 OK-432 ©
BEETRTHHHEDR

OK-432, 50KE/kg *[EEBME 6 AHCEENRSL, 0
#% BLM, 100mg/kg #5745 COH/EMBIZ 2T OK
T, 51.1-65. A% D EEMMINHER T, AEERL L
7o, LdL, OK-432 #5652 B, ThbbEERMHE 8 B
BLM, 100mg/kg #5-% fFHT5 L R bHMVSEHDRIED S
hic. ZofEAR, 0K-432 DEFHN~DOEEEN 10KE/kg
Bt 250KE/kg Th o7 d, OK-432 EEHNE S 2 A%,
ThbbBEGBE S At BLM, 100mg/kg B5% §ff X ¢

e

TR RD bR, La L, OK-432, 10KE/kg BBHE S %
T LUCBEOHERRIZEEIZEE L, 46.1-56.0% DIEEHMAH
I CdH - 7. OK-432, 250KE/kg B MB 54 5617 Lol
DOOERZIRT, BRI A53.2-65.2% T, OK-432, 50KE/
kg BERBERET L-BOAYNE L RERBEORET
Hotz (K2).

ik, #5823 THRWITASRZRD 5 BEEBE 6
A#w OK-432, 50KE/kg EBE M S L, B 8 HE
BLM, 100mg/kg #5358 (OB §Bk) »5 bR 5
ETHBEEL, ThEUFTORBOREAr o —AEL
7o,

4. OB REOHREBCH T HHEERFEOHE

1) REBRERIN~ v AT BT B 6 BRE
SEAYMERO—>TH S THIRAERXWEZRIMLTW3
BALB/c (nu/nu) v Alzxi$% OB REORHREIZ, BED
BALB/c = v A DHFEMGIRE2. 9% N, F OMHI &I
50.3% EZRAE L T, vV dRBEL, =7 R T 5 —
COEMEIREE &7z BALB/c = AHT5 OB ko #H
FEHIHIZIZ1L.6% T, TOHRIELTHEEL TV, —5F,
H7v7 e GMl %5 L, NK HEE 2 M5 S ¢
BALB/c ¥ v A X3 % OB Bk HREMEIH1260.3% T,
HD BALB/c v v ADLDELRABETH -7 (E3).

2) PUBEEARE DAY

OB DR KT 5 BB Mg, ks
HHEL Y BEZHEEL, FEBERCEBEOBCELE (R
3). Ef, BEMREICIIREAEELARD LR 1.
DT EMnD, OB BEBEHIRRE A Z 0 - b £ i & %

Table 1. Effects of OK-432 and Bleomycin (BLM) on Meth-A fibrosarcoma subcutaneously

transplanted to BALB/c mice

Administration

Tumor weight (g)

Drug Dose mean=+S.D. Inh_xbmon

Route Day (treated/control mice) ratio (3
OK-432 50 KE/kg i.p. 6 9,35:£2.13/ 8.94-+2.74 —4.8
OK-432 50 KE/kg i.p. 8 9.36+1.63/ 8.94+2.74 —4.7
QK-432 50 KE/kg it. ] 11.66+3.07/11.824£2.17 1.4
OK-332 50 KE/kg it 8 11.43+6.18/11.82+2.17 3.3
BLM 100 mg/kg iv. 6 6.25+2.15/ 8.94+2.74 30.1
BLM 30 mg/kg iv. 6 6.40+2.54/ 8.94+2.74 28.4
BLM 100 mg/kg Lv. 8 7.10+1.79/ 8.94+2.74 20.6
BLM 30 mg/kg. Lv. 8 8.64+1.34/ 8.94£2.74 3.4

Table 2. Combined effects of OK-432 and Bleomycin (BLM) on Meth-A fibrosarcoma

subcutaneously transplanted to BALB/c mice

Treatment*

Tumor weight (g)

Mean=+S8D In}tl_ibi'zi;r)l

OK-432 BLM (treated/control mice) ratio {7
Day 6, i.p. Day 8, i.v. 6.17+1.67/ 8.94+2.74 31.0
Day 8, i.p. Day 6, i.v. 6.26:2.17/ 8.941+2.74 30.0
Day 6, i.t. Day 8, i.v. 4.39+1.51/11.82£2.17 62.9
Day 8, i.t. Day 6, i.v. 6.94+1.30/11.82£2.17 41.3

*0K-432 (50 KE/kg) and BLM (100 mg/kg) were administered on the indicated days and the

route after the tumor inoculation.

O
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Fig. 2. Effects of timing of bleomycin administration in the

combination therapy with OK-432. Meth-A fibrosarcoma
cells (1 x10° were subcutaneously inoculated on day —6
and OK-432 was administered to tumor site at doses of
10KE/kg (@), 50KE/kg (O) and 250KE/kg (A) on day 0.
BLM was intravenousely administered at a dose of 100mg/
kg. The tumor inhibition ratioc was calculated by the
following formula: Inhibition ratio (%)=(1—T/C)x 100,
where C is the mean tumor weight of the control group
and T is that of the treated group.

6.0

4.0 -

2.0 A

T T —

5 10 15
Days after drug administration

Fig.3. Effects of OK-432 and bleomycin (BLM) on primary
response to sheep red blood cells (SRBC). The plot
symbols: (O, mice immunized with SRBC; @, mice
immunized and treated OK-432 and BLM. OK-432 was
subcutaneousely administered at a dose of 50KE/kg on
day —2. BLM was intravenousely administered at a dose
of 100mg/kg on day 0.

Plaque forming cells/spleen (x 10* )

o

Table 3. Antitumor effects of comblined therapy with OK-432 and Bleomycin (BLM)
on Meth-A fiblosarcoma transplanted to BALB/c mice modified immunological

parameters

Immunological

Tumor weight (g) ) 0iion

Maodification Mean=£SD .
parameter (treated*/control mice) ratio (%)
Normal 4.39+1.51/11.82+2.17 62.9
T cell Athymic nude mouse 5.96+0.85/11.99+2.21 50.3

Macrophage Silica, 2.5 mg/mouse, i.v.

NK cell Anti-asialo GM]1,
0.2 mg/mouse, i.v.

7.65+3.14/ 8.65+0.27 11.6
2.57£0.95/ 6.47+5.10 60.3

*OK-432 was injected to the tumor site at a dose of 50 KE/kg on day 6 and then BLM
was intravenousely injected at a dose of 100 mg/kg on day 8.

8

[y
(-]

NK cell activity (%)

0 2 4 6 8 10
Days after drug administration

Fig.4. Change of NK cell activity after drug administration.

The plot symbols: O, OK-432 alone ; ®, BLM alone; A,
OK-432 and BLM. The dotted area is the NK cell activity
of control level. OK-432 was subcutaneousely administered
at a dose of 50KE/kg on day —2. BLM was intravenous-
ely administered at a dose of 100mg/kg on day 0. NK
cell activity was calculated by the following formula: NK
cell activity (9%)=(experimental cpm—spontaneous cpm/
maximum cpm —spontaneous c¢pm) X 100.

Table4. Analysis of splenic Thyl. 2-positive cells,
L3T4-positive cells and Lyt2-positive cells after the
combination treatment

Subsets of splenic cells (%)

Treatment
Thyl. 2 L3T4 Lyt2

Control 64.5+2.2" 18.0+0.6 4.7+0.4

64.2£8.5" 17.5+6.5 5.040.1
OK-432 60.2+5.4 20.0%£5.1 7.0%0.9

51.7+4.0 8.3+0.8 4.5+1.3
BLM 66.5+0.9 21.1+4.9 6.4%1.0

61.8£8.7 17.9+2.7 4.4+1.3
OK-432 67.6+0.8 20.5%1.8 6.0+0.1
+BLM 56.649.8 18.2+2.9 4.8+0.4

Subcutaneous administration of OK-432 50 KE/kg on
day 0. Intravenous administration of BLM 100 mg/kg
on day 2.

1) Surface maker on day 3.

2) Surface maker on day 6.
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Fig.5. Histological photomicrographs of Meth-A fibrosarcoma in BALB/c mouse treated OK-432. Meth-A fibrosarcoma cells
(1 X 10° were subcutaneously inoculated on day 0 and OK-432 was administered to tumor site at a dose of 50KE/kg on day 6.

Tumors were excised on day 7 (A, X100) and day 9 (B, x400). Lymphocytes and neutrophils are infiltrated around the site of
0OK-432 administration (A). Many macrophages are observed (B).

Fig.6. Clinical case presentation of a 70-years-old female with squamous cell carcinoma (Case 4): A, intraoral view on first
examination ; B, histological photomicrograph on first examination showing a less marked borderline (x40); C, intraoral view
after chemotherapy; D, intraoral view after operation.
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RANCNE B L Ex bht.

3) Y vosERY Ty b OB

R~ v ADF T 0K-432 % 50KE/kg #5 LT 3 A
BLUBHEDHEY v BRY Ty b eBHALILEZ A,
L3T4 (Nt =/ v F o —— THIFD), Lyt2 (+ 7Ly —/
MifRREEY: THI) B & SHBTRERLTV b O
D, BHECIEIHICHBEL ) LEAP LT, 20z ki,
L3T4/Thyl.2 @B\ THEEIhic. —J, OK432 © 2 H
i BLM % # &5 LBV 72 o b Tk, OK-432 5T
TLliIhbD 22— TF5 L7, $ic L3T4 13
BEREY S > TEF LTIz, ¥z, L3IT4/Thyl.2 fED +
B LTz (F4).

4) NK HigiE o T

OK-432 B 50 NK MRS 25 3 B8 14.5% &
v—7{E%m Lic. BLM M E0FEwI:, #EEHE LD
17.9% & LA LI DOBRRIICEA L, fBEOMEIE L
fo. —7%, OB Sk 0iEMiz, BLM By 5 oGk & F A L
fEERL (K4).

4. BB

OK-432 DEENES 1 AE X b, RESMEEIC I FEkE
LTV v ABROBEARDBNh, SERCEIrT -0
Bl B ohi (B5).

I. ERERBORRET

OK-432 & BLM O ffFfRE% M1T L7z 4 Blo{b2atks R
i, CR 24, PR1#I, NC1HITH b 2RI 3/ 4 (75%) T
Hole. BRIFATE, (LBEREEEOY TV v~ THIR
(CD8" CDI1") 2MET & L BN LR TH -1y, mHH
T, BUERARED BRI (FD). tho5 2 ~2- T2,
{LFEFERTR TOEITRE T, (LBREDER & DBIRIC B -
THH OB D bhich sic. BEAREY T Licd
Blrp 1 BID R FEBE RBD b DD, {LEFELPIETAE T
CRESh o1, UTARIENY BRT 5.

FEFIA D70 LM, LHBEAEAY ERCERIFEIAS
HMBl2Z2 Lic. 92N, BRah LScrE LRIRTER
THAMREY S L T, K& X 48X35mm kT, FOf
BRI 1258 1 /N2 85  EEREEIMT, £4nin
EIERE, A TERBICECBBL TG . M ER
iToltl A, BHLHORBFE EEET, WA -/NES
Y X A S OB 2 T H - 72 (TINOMO). Lo
FrR L (BB L KM L, ATHaEE s LT OK-432-BLM #
EAGEIR LIz, WERAOREICERL T, AKBRERCKSE
A 2 mo BLM, 15mg ##IRAE 5 ORI HIC OK-432 %
0.5-1.5KE Tk L. MEHEEO ML b EEHE L

1Y, BEX OK-432 2% 3.4KE, BLM, 120mg #5#%i1c13E
BIE LML, K&EXL 20X 12mm K CM/NRIT86% T
Bole., e, COMORIFE AT 4 -2 —-DEBTIZ, +7
L w4 — THilg (CD8* CD11*) AEREE LML TEEY =T
19%67 5, {LFERERTH, ERNBRENOILYE TIETLT
Wiz, e, DT 2 — 2 -3 PThd ERBERTOTL
THofz. I THRADEREE U CHER/INREOIRERY
FIOWEEDBZENTE, HB E OFEEMC LIRS~
BRRNELI. BRI EI YA, BELCERELTVWS
(X 6).

Z 2

EREFCBCTRIRERECETARD LA B I L%
<, ERBORE, HESEEOREE L BELREEYETS
TEronTh, HEND 5 VRERNCEHOFEND
BN Ldto T, EEOREEYEEBTIZ LT, o
BEEORMLCEETHELELLNS.

Bfe, HEAROBENEEE TN LTI REERE £ it iksig
B — BB & LCIRE S h, (L2
TetERIEE LTHAZRT WS, —F, RSl 4 Obhi
HELbnbh, M—, BEREEOREL N L UBLEY B
THOTHY, ZOHEI/PHEIRTLBD, T, (L
BIC R AR AN RE LERE LB S h, FOHE
2OWTHEBN O BRI S OBENLIA TR
DR EDHEBHROREFEIEFIC O TOHE A
BT B2,

(LRI R RE A AT 2RI L LT, sk
(LSRRI L 2B ERBEOETOH LR FDEE, (Lyfk
BROBNBRIFEBOBRE VS BBRNL SO0 G, R
DHIEBRHRDTDICREIND L 51, {LEBELEENE
P ERTHEEBEN L0 ETAE L LN D

— R RN RIS LB L bR T By, #
G&MIZ L - TR THZ ERADLRTED, G byH
HiER (chemoimmunomodulation) @ 12+ LTHEH Xh T
b, Thb—ELRETT, RENMEZRTIENNSRERE X
R, FRTOBFOVTL, T Ly o — RGO S
RUEE =7 = 7 # —EH OB EVH SN IR T W
B X I iR D O EERE Dk i 2 0 e L g
ENTWBY, Lo LEDRKEHMBAEMO I, ThEh
OHFAORE, &5 E, &5UH, BRSRELEAEETS
HZENREIRTVEY, 20T BLM OfE R iE+
FECBELTE, Sy PEHOCEEBRTRIIATVA. £
BB EBYTe B EEIETYH T Loy — T 55

Table 5. Clinico-pathological findings and chemotherapy effects

Case* Age Sex Lesion Stage Response** Suppresser T cell (%)
(gingiva) pre-chemo.  post-
1 78 F upper I CR 21 13
2 83 F lower m NC 12 21
3 73 M upper I CR 13 16
4 70 F upper m PR 19 14

* All cases were grade 2 of mode of invasion (Yamamoto and Kohama).
#+CR, complete response ; NC, no change; PR, partial response.
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OK-432 B3R IBEVERLEHTHHEDO 1 2L LTFHH S h
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Abstract

Our clinical studies have suggested that combined therapy of bleomycin (BLM) with OK-432 is effective for the treat-
ment of human low-grade malignant oral squamous cell carcinoma. However, the mechanisms of action of this combined
immunotherapy have not yet been clarified. We presumed that this combination chemotherapy exerts its antitumor activity
not only by a direct cytocidal action but also by its effect on immunological mechanisms. To confirm this speculation and
the antitumor effect of this combination therapy, we examined its antitumor effect on a murine tumor, the general system for
this study, and also the immunological parameters of mice implanted with it. Meth-A fibrosarcoma cells (10° cells) were sub-
cutaneously inoculated into the right groin of female BALB/c mice. In this system, the combination treatment of BLM with
OK-432 was synergistically more effective than the chemotherapy alone. The effect of the combination therapy depended on
the timing of the combination regimen, the dose of the drugs, and the administration route of OK-432. The best antitumor
effect of combined therapy was obtained when OK-432 was administered to the tumor site at a dose of SOKE/kg on day 6
after tumor inoculation and then BLM was administered intravenousely at a dose of 100 mg/kg on day 8. This therapeutic
effect was inhibited on athymic nude mice and BALB/c mice administered an antimacrophage agent, but was not inhibited
on BALB/c administered an anti-natural killer cell agent. Immunologically, this combination therapy enhanced the capacity
for antibody production in BALB/c mice, since the combined administration of BLM with OK-432 to mice caused a marked
increase in the number of plaque forming cells in their spleens. 1.3T4 (helper/inducer T cell) positive cells in their spleens
were seen to have increased on examination of T cell subset by flow cyutometer. These findings suggest that macrophage
and helper T cell are effecter cells on the combination of BLM with OK-432 and this immunochemotherapy is a clinically
useful immunotherapy for human oral squamous cell carcinoma.



