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d-3-Cinnamyloxy-N-Methylmorphinan )
PUEBEERICOWT

SRFEFEEIENE (BAE L EF E54D)
nmoown #® 5
(WERI60%E 1 B 7 AEA)

¥z &7 & 7> d-morphinan FEETH 5 d-3-Cinnamyloxy-N-methylmorphinan (DM 34) O
FEE{ER & SRR DL TR L. DM B FER b0 A M7 7RI AELT 7 » LA
7, EEBHEBCBRE LR i vivo TEBOEELZMEL, ERXARYADEFBHEER L. =—
MYy EBS AR (2.0 X 10SHERE/5E) * BERepReAE L 7> 24 ISR %» & 5 B RESE L T 40 mg/kg/BH D
DM 34 % ddY =7 A HEMEPIES 3 2 &b, EEOEIHME & h, HA 7 ADFHEFB IS £
EHARRE Le 7 Y AT 57. 7% EE L7z, DM34i EEBHETCHE T2 L & DEE L ER{FA
2RLT. LaL, FFAMNOAM I P Y EDREALT 7 XSRS 2ESERIZ&SNEH-
7z. DM 34 (40 mg/kg/ R) % S M 7 Hal» o 5 AMERE L CHEBERES Lz —0 Y v ek AE
BAT Y ADQFEHEERSE 157 T%EE LT, 2512, =—n1 U v efEkas AR 4 Bl 5 24 HRTO
Az DM 34 (40 mg/kg/H) @ 4 BREBEGFHS 2B L~ 7 A b PEFEROERN A Sz, F
PR ABOERI: DM 34 85 L BB HEOMBARE 2510 Lzt » 2 lEE L7z, DM 34 39

2—= 180 ZMEEEABAE L 2= 7 A it L T b A4 FUESBIER 2R L 72. DM 34 i3~ ¥ 2 ORfEtERE
cEEE S ., C57 BL/6 =7 ADEFHRMEK (SRBC) woxtd 2BEEAHKE (DTH) i3 DM 34 (40
mg/kg) # SRBC CREET % 1 Bii» o SABROMZ 1EHE T2 I 04 DigEEa N, DM34 2 —
WY EBADSABED 7 A 5 5 BREERL T 40mg/kg/ 5T 2 LICEVEFATIAD
DTH T M4, HERATY AORBREBHOBEEZOFS bIMGE s/, LrL, DM34
SRBC THEs Nz~ ADBFEELMEEICIEZE s B IZs ok, UEOERLD, DM 3413
BENEROHTIEBIER &£ v v ADMEMREL BT 2 FRE b2 EE LGN,

Key words antitumor activity, d-morphinan, Ehrlich ascites carcinoma,
sarcoma-180, delayed-type hypersensitivity.
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morphinan ; DTH, delayed-type hypersensitivity ; FBS, fetal bovine serum ; HBSS, Hanks
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blood cell ; Tris, trishydroxymethylaminomethan.
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DM 34 O¥ilEBEN 55

MLz T ADEFAREERT A Z L 2 HEL T
%, & 512 Kigoshi, S.&71%, JEREHOEZETH
BTFANOAMLVLT 7Y P AETALT 7 202 b B
DERZAVIZLTWS, —H, REMSERL LT
13, BALE RO aF L 0 Lty gy w
V2, BRNEOEME, U > SERIFERICOIMG, FUREAR
MOBY % EOERNSH 2 Z L NBESN TV S,
DEDEIZLETOT, FFRMaAM TP
Y AENT 7 &R U d-morphinan B % & D —&
DILEW2OBFRER SN, TS0 TEIZH
& #% F H © # » -7z d-3-Cinnamyloxy-N-methyl-
morphinan (43F# 373.53, DM34) O~ AFEERE
BAS AN T 2 HUEBTER &~ 7 X R A~DIERIC
DWTHRE 2B IR -7,

HEts & UFE

1. REREHY

FBUZIE dAY =7 R (i, 7 ~10384) £ 7243 C57
BL/6 77 R (H, 6~93E%) M.

II. fERZEY

KR, RIEKERFTFA oA LT 7Y (=
LB 5 mg/mlERTE) BEUY VEY AT
77y (LZAME) 2Hu:. VrBYAELT 5
IR REAKIS 6 mg/mlICIEEL, FRME T
4°ClRTEL 72,

DM34 (3E7 7 0v—K. K) &, FH*R2 o Xk
N7 7 EDERENLLOT, B1OI )k s ifEr
AL T/, DM34ESHEIRBIF O X 5 | L 7,
200 mg ® DM34 & HCO-60 (H¥Y 3 AL %) 2 g %

CH = CHCH,0

M#EL LA (50 ml 254, SEMNS) CESL, B
HEKBRTRELWIBBE €/, ZhE, HorlsH
100°CIZ MR L T8\ 7z 50 ml DA REA 214,
RE» < BADDE, TRLTH2RE 120CT 15 4
BIBERE U, BE%, B 80°Cll Lo i BT
WEERL D L DL, REHCRALEDS, Kbz
TR LTz, SR DM34 Hds i 5L & &
DBL T EERAER S iz, ARSI, It
WL T\2 DM 34 2IREIC L DH— BB s ¢ Th
SESEB IR 57,

. FEBAEAR R o) 5
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tion) N ko THRBL -, Thbb, =AY v
PAKBEE & 7213 2 — = 180 HBNE % JERE P I REAE L
TT7»5 10HBD AIY =¥ R &0 10ml DREK 5 §E
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TR R A0ml D> 7 AITIBHS DB,
S00ml D7 5 AN 2REED > a i 7 AW
T2ECEBsSLBERO L, S¥e— Mz /18
B#EF 2~ 7 TEEL R RELAOTE M ICEBL
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Ly FEEZEANZLO0%Y afiy 7 AWK 150ml, T
Biz7z/ =Ny Re&gEnv1.5%s affing 2
AW 300m] EFAOGCIREL 7, BEEEY 2B
Vafiny s ABRICEBL T4°CT 0 HREHEL
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7AW EFES R, BEOKRELL. 2oBER N
7 AWCIRIE S &, MERGTEE £ BV TS R 5
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Fig. 1. #-3-Cinnamyloxy-N-Methylmorphinan
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V. FEHEER

1. in vivo EER

EEMREE m— L) v ENAMBEE R ra—=
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fa/SEIEREPC IS L 72 30D ddY v v A % 1 B 10
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#1212 DM 34 % 20 mg/kg/H, RO 1 #1213k DM 34
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#Ak% 0.25ml/5E/H, 1 B 1E, 5 BHEEREL TERE
REBEE LR, ==Ly EDBAMEEBEL <Y
A TRIESIEEAEE 10 B, ¥va —< 180 g%
BHE L~y R TIRIEEMERBIES 7T HMEELAIE
TERZEREIVEBOEELHE TS LHIZ, VA
DEFER 60 HEBREL .

2. DM 34 Q5=

HohUbER (RI3~K8) WWRENZVLAVS
DEERAY Y a—N, 5T, DM34, F¥At+o
AMNNVT 7y ERESAERLT 7o RRHRE LI 1B
8 ~10PEm ddY = 212, 2.0X10%%Rka/BHD = — v
Yy b BSAMIRE 72X o — = 180 HHfE E ERE I
BELE, ChoDe Y RCDWT, in vivo BB L
B LTHREDEH L £FRMEREL .

V. #E5AT T ANGREIELBIRER ORIE

EEmBE 7 Bei» o 3EATE To 5 HE, 40
mg/kg/HD DM 34 7213 0.25 ml/TE/ B O AN R
HAEEERES L2 hF 30 LD ddY =7 R
=Yy e AMIREE 2.0 X 105 fa/FEREREM I
WL, 20T, DM 345 ~7 A6 L UEBNERIE
KgE~TAEFNFN 10 LT D 3FICS0, EER
BafsEo 3 B, 6 Atks & U 12 B, MR
S URBHIEE Y oSz L . WMEESROEbL O
EEESSEEREL, ML L2 ERORIEAR TR
BELEDE, TOBERBZHELL. ML LT,
fgesst o 7 BHETH» S 3 HATE TO 5 B, 40 mg/
kg/H @ DM 34 % 7:4% 0.25 ml/BE/H QA RIEK
EHEERES L2 EN 10 EOIEEBATY A
DWT, O MRS X CBHEEY v fioRE
EEHELL.

VI. bW ORmBKREER DA

Alserver KIKOLBFML Y PREMIZBE AL
Ry — (ER) X VBBAL, HMmMA LD 238
P EBRICEA L. BYE0 Y YREFEME 10
mlEOEIZ LD 700 g 12T 10 AEGEL LK. LB

A

FUNRT 4 —a— &, AV —LERY b EKFEKR
R L REBE TR BREL, WRRILER S 4 E
FEEACEIRBE S, it 3 o EENARK
TIEE LR B I, 5%H D 0I5 BOBEE
I 4R AR AT IR & &2 b Y YIRIBR (sheep red
blood cell, SRBC) &, 7213 20%DEEIZ 5 %
v BRI (fetal bovine serum, FBS) fiiovy 7
AGIIELE S ¥ 7 SRBC IR £ FRE L 7o, £ERR
WA EE S ¥ 72 25%SRBCEFEERIZ, 7 AD
SRBC iZ3¢ ¢ 2 BIEAABUKIG (delayed-type hyper-
sensitivity, DTH) OEFIC#EMA L, 5 %FBS i/~
7 AW IR & & 7 20%SRBC U i T4 2 4 4
MR T 220 O EERMBRFEEROERICHE Y
7z. 5 % DOEEIC A AEKICEE S €7 SRBC #
TV, 20 1mlic 4ml OBEALMAZ THEMS
¥, 54lnm TRAFEFBEL, ZO@EL, 1xX10°
SRBC/ml {8 H8 13 541 nm THSLEEESS 0.68 TH 2
ZENRENT VBRI L DEEM S, SRBC &k
WoMmEH e R, 20 SRBCIEHER L D 5 X108
HIRE/ml B %\ id, 5 X10%ifE/ml & SRBC @ 4
REREEEZERL, v 7 ADOBIFICH W,

V. =720 SRBC =3t¥ % DTH ~®» DM 34

HECHTHER

DM 34 @~ AMifgHEREIC S LI EMR 2H/X
2EMWT, v 7 ADSRBCx3 % DTH ~® DM
M OBECHETIRBE D EB IRk, Thbb,
40 =D C57 BL/6MEMEw Y A% 1 BE5IE 3D 8 B
4, SRBC TRYEYT % 3 HAl»S 4 BB TO8H
MOMIT, DM 34 D 40 mg/kg EREAR S & BBFTE
DEEIZE 2% 7. SRBCIZ £ 2 &FiZ, S£ENR
HKIZIREE X ¥ /- 5 X100 M/m] & SRBC ¥ i ¥
0.2ml (1 X10°SRBC) #ERE#ARE & » B IRAE
B0 T Ikhof, BIEL D 4 Bk, 25 DOREE
D= ADFREER T ABENAEKCRES €72
25%SRBC ¥ 0.02 ml (7 1 X 10°SRBC) %15
L, BERIGEFHFRL o, BFF» S 24 BRI EERE
B EBEEOER S FAEFLTEEEMA LV
IR LTHEL, ZOEHEREOES DE % BT
RIGORES &L, MEEE L TDMUEHREL T
BW2EOT Y AL S5EIZOWT, 1ECid SRBC &
EE2B kv, 3 1B SRBCRIE# B8 kb
WCEBRIGEREREL, TORSSEHELL.

Vil $82°A < R0 DTH 2R 1T+ DM 34§ 5

DB T 58

[BEMEEE 7 Bf» S 3 BATE TD 5 AH, 40
mg/kg/H® DM 34 7242 0.25 ml/B8/ H O A MM R
HWAREPEBEARE LI ZNFN 28ED ddY w7 X
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L7z, DT, DM345~y A8 L UEBERAE
KEE T A2 FNFN TS D 4 BL T, EEM
FaRME 1 B, 3H%, SHBBIUVTHBRK, 48
RIBEERZKIZ 5 X 108AfE/ml 12 I3 X ¥ 7> SRBC &
¥ 0.2ml (1 X 103SRBC) %4 FRIEER K T iz kst L
TRAELZ. BIEL D 4 B, T4b5EBMiasE
O5H%, TH%, SEBEBLU 1l BRCEROYY
ADERBHE T2 SRBC D 25% 4 BB kg
#0.02ml(f9 1 X10°SRBC) %44 L, FRanr-E
PERGG % 24 RSB HIE L 72, 82 LC, DM 34 %
BEET, -1 v ESAMBOBEERNEEYS 32
BoTWEWRT R 4EIZDWT, 70k SRBC T
BPE2B I\, TIRIZ SRBC TRERB I 2bkw
TRBRICEHEREL, ZORSE/ELE.

X, fiFELEIRE~O DM oM+ sE
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DM 34 2% 5 L 72 ddY =7 2 ® SRBC Iz #4 ¥ 2
FUIREE LM S % Cunningham?" 2D Hkiz £ hF
HOMIT L THIEL 72,

1. DM 34 05

WEDADY 7 2% 1 5 E3 28 Bz, 7
HO= 7AWk Fh 2 SRBCREED 2 HET, 1H
B, BFH, B0 1B%, 281, 38®BL04
H#&iZ 40 mg/kg @ DM 34 % fEREPYIC 1 @RS L 7>,
D 1IHOT7AE DM M £#85 L s WRBEE L
A

2. SRBCIZ & 2w ADE{E

EBBRERIC 5 X 1001H8/m] O BE 1B X
72 SRBC E#i 0.2 ml (1 X10°SRBC) % DM 34 #
BRELLEHO 7 285 UNBHO v Y 21082 L
TREL 72,

3. AR 0 R

SRBCz & 23 E» 5 4 Hik, DM 34 #8512 %
O~ 2B L URMBEEO~ Y 2 L D EiEEfET L,
R A e ¥ 9% % Shirahata o 75 520292 & b fE#L L
. T bbb, B60mmD 7 I RAFy T ve—1L
(Corning 25010) i H L 7= 4 1 {821, 3ml o
NP AWEIMAT, DOT T I AFw 28D 1ml v
N7 ) AERE () NEEE R VTR A
WRELZoH e, 8510 Tml D> 7 G202 TR
RUREER R FR L 7. COMBFERESBA Y Y 2
THEL THEEBERE L0 BEL(200g, 104
B L7z, Dne, U7k % 5ml @ Tris &5
TrEZTLER (0.83%BLT > ' = LW 90
ml, INSBBETpH 7.65 CFEL /2 0.17M b ) Rt
FEFAFAT I/ 25 B I0m)ICREESE, &

mIC 10 SIRIRHE L CRMBRREMmREL 72, DnT,
FEMRAE & N > 7 ¥ T 3 EELEENE (200, 10 4
i) L, BEMRERMIRD % 5 %FBS /> 7 R ITiEE &
¥, REE5ml & U7, MBREFEEY v s
ABULIE 23, ZOMBREEREIEE 2 X 10748/
ml T, 1{EOML VL X1 0MEHOMINE SR
7o FEl, MU T A —EEHREET A Mtk B4
BROWUEEB I a7 £ 23, £FEFZ 0OBLLET
Hotz, ZOMBIEERE 5 BFBS My 2 AT 8
BCHIR (19 2.5 X 105088 /m1) L7 b itk e
OB R B Z i -7,
4. FEMRIRINERIEEE O s
5 BFBS /N> 7 AT 8B X ¥ 72 20%SRBC 12
FHEO.2ml iZENEy b (LOW-TOX guinea
pig complement, CL45051, CEDARLANE, Ontario,
Canada)0.2ml & 5 %FBS fii/y> 7 A 0.7 ml %41
A, TERRMERIEER X L1,
5. Cunningham @ chamber O fE#Y
HEATAR 7SR (Y42 S7213) 2HE 12
mm IEDMERE T —7 (X2 v FNob65) 2T,
PREL LMD 3 HFITI D bW T 2 ¥ D chamb-
er #{E8 L7z, Z @ Cunningham chamber O %8 1%
a0l THoT,
6. FAEAMBORH
PR NERR I G 25 0 | & 1B AR MBRIR AR 15 01 %
Y—urT7 4N (BT 404 FTRAL, £
L~y b %A T Cunningham @ chamber 17 V341
2. ZD®IIZBIE, Ky bV~ LTI E
NS T 4 v (R 62~64°C, FINCHIZE) whEskL T
v» % chamber D il % 4> ¥ 1238 L chamber % %
L7, 20 chamber ZAFIZE S, 37°Cic 1 B
BEL7H &, chamber RICIEEL S T 75 — 7 # % 8
AT, ZOBMIRG L] Bz DT 5— 7 BEME
(Plague-forming cell, PFC) #tXk n, B 1w >
WD PFCH, d4bb IgM HikEEMBELes »H
HL 7,

B 1#

I. in vivo EBRORLEE

TNy e BSAMIKED 2L o — < 180§l
= 2.0X105HMAa/SERE N RSB L, 2 0D 24 BERETR & b
DM 34 % 40 mg/kg/H, 20 mg/kg/H £ 721318 = L
TABMREEKE 0.25ml/88/H, 10 1E5 HEK
ENRS L7z ddY =7 A QHELEL L £ E A KO
RERIER2WRLL, -1 v e SAMIE ST
L, DM 34 % 40 mg/kg/H#E L z=~ AT, 10
HEOPEMEEREIE 2.140.1g L HHBHED 12.8+
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0.8giCtb L THEW/NE {, BRI AMIROEIRES
MElsn Tk, ELFHEEAKL 31.7£2.3 L
IO 20. 119 A LARBICERL, ZO&EH
¥ ((T-C)/CX100: T, DM 34 #5EEOFHERFH
#; C, MBEEOFHEFERIZIST.7T%TH»72. L
ML, 60 HEFEY XX 10 ER 0 IETH > 72, DM 34
% 20mg/kg/AFE L7 A BEREOKER
E S, FHEFEHROER b A oNRrol, Y
I—< 180 EBELEYYATHI—LY v
AfBEREEL oY 2 LRAOBRNB LN, T
#iHH, DM 34 % 40mg/kg/BEE LIV ADTH
o EHgEEEIMI: 2.320.5g & fHEFD 9.220.9
g LOEECIEEh, FHEEFEARD 20.9£1.4H
ENEBED 12.8-08 BV ERERERLTEY, £
DEFEIE63.3%TH-7:. 20mg/kg/HOBEET
X, BEOEEMINDG L FHEFOROERSL A5
Nikhroiz,

II. AT#%5 REROAHE

d-morphinan B#% b2 DM 34, FF A b o X |
N7 7Y BIRYAENT 72k BEEMBEBMET 5l
25 3HEETOS M, ‘IBIURLERLE

T

BRcoHAET1 B 1 EEBRAKRSL, =—1Y vy
AHBRE & 1213 L 3 — = 180 MR % 2.0 X L0SHAfE/ 88
MEREPRRERE L /- ddY ~ v A DEELL & T EEH
BOBRSHEI L R4ITHELL, BEBIREENRS
LETFEFAPOAMVZ 7 Y AELT 7T —
Yy e AHIRS B VIZF L a—< 180 ML E S
Lze 7 AR UCHEBIER 2 R& am o7z, Ly
L, DM 34 281154 % &, 40mg/kg/BOE5HT
BRELPEBERAS2R L. Thbb, Z—LYvt
RAMBEEBEL 12~ Y A Tid, 10 B0 FHERY
MOiE 2.1+0.1g EMEEEL VAR CIHE s h, Fi4E
FHHI356.8£1.8 H (60 BUEETFLIZT T RADAE
FHEIZ 60 8L LTEELR) LxfiBEED 22.3+2.0
AEDEBICERL, #0EMRIT 154.7%TH -7z,
Flz, 100G 7 A 60RMERELL. ¥ ra—< 180
R B L ==Y AT, 7 BMOFgkERMG
2.940.6g, EHEFEBHIL26.015.6 H & xBEED
7.140.2g B X 0810.0+0.5 Bickb L CH B imEl
BHBEVIFEEL, EMEIL160.0%ThH-7, £7210
TErf 1 VEAs 60 HR4AEREE L 72, DM 34 % 20 mg/kg/H
BIEES L=y 2z, ==Yy EfEANABLY

Table 1. Antitumor effect of DM34 on Ehrlich accites carcinoma

Administration Mean body weight s Survivors
(m /?{OS/Z ) schedule gained for 10 Mean dsur\:n al ILS(%)" on 60th day
g/kg/aay (on days) days (g/mouse)? ays Y
40 +1~-+5 2.1£0.1 * 31.7+2.3% 57.7 0/10
20 +1~-+5 7.4%1.4 23.9t2.1 18.9 0/10
0 +1~+5 12.8%0.8 20.1+1.9 0 0/10
(Control)

Female ddY mice were used. Ehrlich carcinoma cells (2.0 X108 cells/head) were inoculated ip. into

the mice on day 0. DM34 was injected i.p. daily on days 1 to 5. DM34 was suspended to 4 mg/ml in
0.85% saline (PS) containing 4% HCO-60. The control mice were injected ip. with 0.25 ml/head of
PS.  2: Each value represents mean+S.E.M. of 10 mice. *; Increase of lifespan (ILS (%)) was calcu-
lated as follows : ILS (%)= (T —C)/C x100; T, mean survival days of treated mice ; C, mean survival
days of control mice. *; Significantly different from control group at p<0.01 (with the Student’s ftest).

Table 2. Antitumor effect of DM34 on sarcoma-180

Dose Administration

Mean body weight ; :
Nka/d schedule gained for 7 Meandsurinval ILS (%) Surg (3\,}? rds
(mg/kg/day) (on days) days (g/mouse)* ays on 60th day
40 +1~+5 2.3+£0.5" 20.9+1.4% 63.3 0/10
20 +1~+5 7.9%€0.4 11.7+1.1 —8.6 0/10
(Contoo) +1~+5 9.2+0.9 12.8+0.8 0 0/10

Experiment was carried out by the same procedure described in Table 1. However, sarcoma-180 cells
(2.0x 108 cells/head) were inoculated i.p. on day 0. *'® and * See Table 1.

SU—
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Table 3. Effects of pretreatment with DM34, dextromethorphan and dimemorphan on Ehrlich
ascites carcinoma

Administ- Mean body

(on days) (g/mouse)? ys ay

DM34 40 —7~-3 2.1+0.1* 56.8+1.8* 154.7 7/10
20 —7~=3 6.3+0.7 26.0+£2.8 16.6 0/10

PS (Control)! - —7~-3 7.9%0.5 22.3%2.0 0 0/10
Dextromethorphan 60 —-7~-3 10.7£0.5 26.5+2.7 20.5 0/10
30 —7~-3 10.8%0.5 22.7t2.4 3.2 0/10

15 —7~-3 10.6 0.5 21.1£3.0 —4.1 0/10

PS (Control)¢ - —7~=3 9.0+0.3 22.0+2.7 0 0/10
Dimemorphan 60 —7~-3 13.0+0.8 22.4+3.2 3.7 0/10
30 —7~=3 11.7+0.6 17.6+2.1 —19.0 0/10

15 —7~-3 11.8+0.7 16.2+1.8 —25.0 0/10

PS (Control)! - —7~-3 13.9+0.9 21.6%£2.7 0 0/10

The drugs were injected i.p. into the mice according to the indicated doses on days —7 to —3. On
day 0, Ehrlich carcinoma cells (2.0 x 108 cells/head) were inoculated i.p. DM34 was suspended to 4mg
/ml in PS containing 4% HCO-60. Dimemorphan was dissolved to 6 mg/ml in PS. *and *; See Table
1. »; Survival days of the mouse which survived for 60 days after tumor inoculation were defined 60.
¢; See Table 1°. ¢; The control mice were injected i.p. with 0.25 mi/head of PS.

Table 4. Effect of pretreatment with DM34, dextromethorphan and dimemorphan on saconma-180

Drug I,)OSE gc%liggns‘t' h“/lleeig}lubggi‘{)ed E{I\?Siriral ILS (%)* S(;Irllvéggs
oo e Grlgs” A

DM34 40 —7~-3 2.9+0.6" 26.0+5.6" 160.0 1/10
20 —7~=3 5.7+0.4 9.9%0.7 ~1.0 0/10
PS (Control)! —7~-3 7.140.2 10.0+0.5 0 0/10
Dextromethorphan 60 7~—3 6.91+0.2 10.2£0.8 4.1 0/10
30 —7~—3 7.240.4 13.242.0 34.7 0/10
15 —7~=3 6.0+0.4 10.5+0.7 7.1 0/10
PS (Control)! - —7~-3 6.0+0.4 10.5+0.7 0 0/10
Dimemorphan 60 —7~-3 6.4+0.1 11.6+1.3 6.4 0/10
30 ~7~-—3 8.9+0.5 11.8+1.3 8.3 0/10
15 —7~-3 8.3+0.3 11.3£1.4 3.7 0/10
| PS (Control) - —7~-3 7.1x20.2 10.9%+1.2 0 0/10

Experiment was carried out by the same procedure described in Table 3. However, sarcoma-180 cells
(2.0 x10¢ cells/head) were inoculated i.p. on day 0. * and *; See Table 1. " and 4. SeeTable 3. ©; See
Table 1"
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Table 5. Effect of administration schedule on the antitumor effect of DM34 pretreatment on Ehrlich
ascites carcinoma

Administration Mean body weight

. Mean survival Survivors
hedul d f 0/)¢

(on days) e o o) days® ® ILS (%) on 60th day
ok day) 6.8+1.8 33.1+45.9% 73.3 3/10
—5~—3 N .

(for 3 days) 10.4%1.5 16.6+1.5 —13.1 0/10
—4, —3 . .

(for 2 days) 10.7+1.1 23.943.1 25.1 0/10

a d;é) 13.2£1.0 20.7£2.0 8.4 0/10
(Control) 12.0+0.6 19.1£2.6 0 0/10

Mice were injected i.p. with DM34 (40 mg/kg/day) once a day for 1, 2, 3 or 4 days according to the
indicated schedules. On day 0, Ehrlich carcinoma cells (2.0 x10¢ cells/head) were inoculated i.p. into
the mice. DM34 was suspended to 4 mg/ml in PS containing 4% HCO-60. Control mice were not in-
jected any agent. * and ¢; See Table 1* and ®. b; See Table 3. *; Significantly different from control
group at p<0.05 (with the Student’s ftest)

Table 6. Effect of administration schedule on the antitumor effect of DM34 pretreatment on
sarcoma-180

Administration Mean body weight Mean survival

i Survivors
schedule gained for 7 days? ILS (%)®

(on days) days (g/mouse)® © on 60th day
o dags) 4.9%0.9" 15.1%2.4 39.8 0/10
—5~—3 /

{for 3 days) 6.7+1.0 11.5+0.8 6.5 0/10
for 2 da + + 0/

(for 2 days) 6.4+0.6 12.6+0.8 15.8 10

a d;ys) 8.6+0.8 10.7+1.3 -0.9 0/10
(Cont.rol) 7.9+0.5 10.8%1.0 0 0/10

Experiment was carried out by the same procedure described in Table 5. However, sarcoma-180 cells
(2.0 10° cells/head) were inoculated i.p. into the mice on day 0. * and *; See Table 1. *; See Table
5.



DM 34 %S 61

B ERA%E S EBMIREER L3 ah 2 IRV
FRBIZEL o285, LFHOBICB LT b MR
1 30%LLETH - 7. DM 34 %5 % 40 mg/kg/H, 5
HREE—EICL, BSBGREE ¥ I—< 180 i
REMEPIREAE (2.0 X 10%4EHE/88) o 20 AET» & 5 HaTE
TOTERBEICHREL THEBER A - RBOBES
RKSWARL, TORBR, BEBERBE7HILD
DM34 2B EL BBV BHOEGUE EGX
133.9%) & bRtz El, WTFNOERBIZELT
HIEMFIL 0% U LETH - 12,

M. =720 DTH (=347 % DM 34 OFE

10%E > SRBC % B#MRAIES L CRES 2 3 HElH»
54 B0 8 HMEIC 40 mg/kg © DM 34 % ey ~

1E%ES L7 &8D C57 BL/6 v A BfEh & 4
HEICERBIEE T4 10480 SRBC 8 L T
FLIRERIGOKNE 8 2&9I1TR L7z, DM 34 2%
BELLWTRBELESE Ik HEENBRT YRR
BER G 1.3320.07mm T H Y, DM34% 5 %
SRBCIZ & 3 BE S B Z bz -7 ERIES R
TV ADRBERIEIF0.31+0.05 mmTH -7, DM 34
TRMELHAL BER, BELB%, 28# %73
HRCBRELLEERBO <Y X Tk SRBC 1234
2DTHBBHELTBY, 20RERGEEREL A%
DM 34 25 U /- EEREES 1.8940.10 mm & &
ROEERLZ, LaL, BiES B, 2HEIB LV
RFABRICDM 4 25 L~y A0 BRI

Table 7. Duration of antitumor effect of DM34 pretreatment on Ehrlich ascites carcinoma

Tk Ve Mepanenggy S
(on days) days (g/mouse) ays on 60th day
—24~—21 8.6+1.7 25.8+5.0 31.1 1/8
—19~—16 4.941.4* 28.1+5.1 43.1 0/8
—1d~—11 5.6+1.9% 28.4%5.8 44.4 1/8
~12~— 9 8.5+2.1 33.4+6.6" 69.9 1/8
—10~— 7 10.442.5 32.0+5.8* 62.9 1/8
- 8~—5 5.2+1.3* 28.9+4.0* 47.0 0/8
— f~— 3 6.0+2.0" 32.4+6.0* 64.5 2/8
- 4~ 1 7.61.8% 39.7+6.6% 102.1 2/8
(Cogiggg 11.7+0.9 19.7£1.6 0 0/8

Mice were injected i.p. with DM34 (40 mg/kg/day) before tumor inoculation for 4 days according to
the indicated schedules. On day 0, Ehrlich carcinoma cells (2.0 x 10 cells/head) were inoculated i.p.

DM34 was suspended to 4 mg/ml in PS containing 4% HCO-60.

Control mice were not injected

any agent. *; Each value represents mean+S.E.M. of 8 mice. b; See Table 3. ¢, See Table 1°. *and
**; Significantly different from control group at $<0.05 and p<0.01 (with the Student’s ftest), respec-

tively.

Table 8. Duration of antitumor effect of DM34 pretreatment on sarcoma-180.

Administration Mean body weight

Mean survival

Survivors

schedule gained for 7 Y ILS (%)¢
(on days) days (g/mouse)? days ° on 60th day
—20~—16 8.7+0.5 15.5+1.4 34.8 0/8
—15~—11 4.4+1.2 18.5+3.8 60.9 0/8
—13~— 9 7.9%£1.0 15.0+2.4 30.4 0/8
—11~—7 5.3%1.5 18.4+3.7 60.0 0/8
- 9~—5 3.6%t1.0* 23.0+£4.5* 100.0 0/8
- 7~-3 2.9+£0.8™ 26.9+3.8* 133.9 1/8
- 5~—1 1.9£0.6* 22.9+0.9™ 98.9 0/8
None + + y
(Control) 7.24+0.6 11.5+1.8 0 0/8

Expriment was carried out by the same procedure described in Table 7. However, DM34 was inject-
ed into the mice for 5 days according to the indicated schedules, and sarcoma-180 cells (2.0 x 106 cells

/head) were inoculated i.p. on day 0.

®, *and **;See Table 7. *; See Table 3. ¢; See Table 1b.
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Table 9. Effect of DM34 on the delayed-type hypersensitivity (DTH) of mouse to sheep

red blood cells (SRBC).

Relative day of DM34
injection to

Sensitizing with
(+) or without

Footpad swelling

sensitization (-) SRBC (mm)
-3 + 1.32+0.18
-2 + 1.1740.09
-1 + 1.59+0.08*
0 + 1.70+0.06**
1 + 1.89+0.10™
2 + 1.62+0.10
3 + 1.71+0.06*
4 + 1.2240.11
None
(Untreated control)? + 1.33+0.07
e - 0.31+0.05

(Unsensitized control)®

Male C57 BL/6 mice were used. Mice were injected i.p. with DM34 (40 mg/kg) once ac-

cording to the indicated schedule.

The mice were sensitized with intravenous injection of
106 sheep red blood cells (SRBC) suspended in 0.2 ml of PS on day 0.

On the 4th day

after the sensitization, delayed-type hypersensitivity (DTH) was elicited with 0.02ml of 25

9% SRBC in PS (about 108 SRBC) injected s.c. into the right hind footpad.

Thicknesses

of both the right and left hind footpads were measured at 24 hours after elicitation, and

the difference between these two measuremen
DM34 was suspended to 4 mg/ml in PS containing 4% HCO-60.

ts was described as the intensity of DTH.

Each value of footpad

swelling represents mean+S.E.M. of 5 mice. *; Untreated control mice were not injected
with DM34. °; Unsensitized control mice were neither injected with DM34 nor sen-
sitized with SRBC. *and **; Significantly different from untreated control group at p<
0.05 and p<0.01 (with the Student’s Ztest), respectively.
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Table 10. Effect of DM34 pretreatment on the DTH of the tumor-bearing mouse to

SRBC
Relative day of Relative day of :
Pretreatment sensitizing to eliciting to Footpad swelling
tumor inoculation tumor inoculation (mm)

DM 34 1 5 1.38+0.10*
PS 1 5 0.97+0.15
DM34 3 1.2740.23*
PS 3 0.4610.09
DM34 5 1.36£0.36**
PS 5 9 0.29+0.02
DM 34 7 11 1.00=0.27**
PS 7 11 0.231+0.05
None? - - 1.54+0.08
None® - - 0.09+0.02

Female ddY mice were used. The mice were injected with DM34 (40 mg/kg/day) or PS
(0.25 ml/head/day) daily on days —7 to —3. On day 0, the mice were inocutated ip.
with Ehrlich carcinoma cells (2.0 x 106 cells/head). The mice were sensitized subcutane-
ously with 108 SRBC in 0.2 ml of PS according to the indicated schedule. Four days
after the sensitization, DTH was elicited with 0.02 m] of 25% SRBC in PS (about 108 SR-
BC) injected s.c. into the the right hind footpad. Thicknesses of both the right and left
hind footpads were measured 24 hours after elicitation, and the difference between these
two measurements was described as the intensity of DTH. DM34 was suspended to 4 mg
/ml in PS containing 4% HCO-60. Each value of footpad swelling represents mean =+ S,
EM. of 7 mice. ®; Untreated control group of mice were neither injected with DM34 nor
inoculated with Ehrlich carcinoma cells, b Unsensitized control group of mice were not
injected with DM34, not inoculated with Ehrlich carcinoma cells and not sensitized with
SRBC. *and **; Significantly different from the relevant PS treated group at p< 0.05 and
p<0.01 (with the Student’s ftest), respectively.

Table 11. Effect of DM34 pretreatment on the weights of thymus, spleen and mesenteric
lymphnode of the Ehrlich ascites carcinoma-bearing mouse

Tissue weight (mg/tissue)

Tumor-free mice Tumor-bearing mice

Tissues Pretreatment - —
days after tumor inoculation
3 6 12

DM34 63.1+£3.9** 47.2+2.3 45.6+3.5 36.3£6.7*
Thymus

PS 43.7+3.6 48.1+2.3 50.0+3.7 12.1+1.2

DM34 137.0+6.1 173.8+8.6 243.7+17.0 176.1+10.2**
Spleen

PS 127.8+8.8 163.5+11.3 251.1+£20.5 90.0+6.1
Mesenteric DM34 72.1+4.9* 113.8+9.8 97.8%+11.9 119.0+20.8
lymphnode PS 55.8+3.9 95.745.7 108.8412.8 80.3%6.7

The mice were injected i.p. with DM34 (40 mg/kg/day) or PS (0.25 ml/head /day) daily on days -7
to —3. On day 0, the mice were inoculated i.p. with Ehrlich carcinoma cells (2.0 x 106 cells/head) or
sacrificed (tumor-free mice). The tumor-bearing mice were sacrificed on day 3, 6 or 12. Then, the
thymuses, spleens and mesenteric lymphnodes were removed from these above mice and weighed. DM
34 was suspended to 4 mg/ml in PS containing 4% HCO-60. Each value of the tissue weight repre-
sents mean+S.E.M. of 10 mice. * and **; Significantly different from relevant PS treated group at p
<0.05 and p<0.01 (with the Student’s t-test), respectively.
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Table 12. Effect of DM34 on the formation of plaque-forming cells (PFC) in the spleen of mice

sensitized with SRBC

Relative day of DM34

injection to sensitizing PFC/Spleen
with SRBC (x10%)

=3 168.2+25.9

-2 154.4+15.4

-1 159.0+12.4

0 130.3+19.2

1 136.2+15.2

2 130.9+12.2

3 130.1+23.3

(Control) 169.2+20.6

Mice were injected i.p. with DM34 (40 mg/kg) once according to the indicated schedule. These
mice were sensitized with intravenous injection of 108 SRBC in 0.2 ml PS on day 0. On the
4th day after sensitization, the spleen cells were obtained from these mice and suspended inb
ml Hanks balanced salt solution supplemented with 5% fetal bovine serum (FBS-HBSS). After
the cells were counted, the spleen cell suspension was diluted to 8 fold with FBS-HBSS. Then
25 ul of spleen cell suspension and 15 4l of indicator red cell suspension (0.2 ml of 20% wash-
ed SRBC suspended in FBS-HBSS, 0.2 ml of guinea pig complement and 0.7 ml of FBS-HBSS)
were mixed, and the mixture was placed into the Cunningham’s chamber. The chamber was
incubated 37°C for 1 hour after sealed by paraffin wax. The hemolytic plaques were then
counted and the number of plaque forming cells (PFC) was expressed as PFC/Spleen. DM34
was suspended to 4 mg/ml in PS containing 4% HCO-60. Each value of the PFC represents
mean+S.EM. of 5 mice. °; The control group of mice were not injected with any agents.
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Abstract
The antitumor and immunopotentiating effects of d-3-cinnamyloxy-N-methylmorphinan
(DM34), a newly synthesized d-morphinan derivative, were examined. DM34, as well as
dextromethorphan and dimemorphan, was effective in inhibiting tumor growth in vivo and

prolonging the life span of tumor-bearing mice when administrated after tumor inoculation.
Intraperitoneal injection of DM34 into ddY mice at a dose of 40 mg/kg/day for 5 successive days
starting at 24 hours after intraperitoneal inoculation of Ehrlich carcinoma cells (2.0x10°
cells/head) suppressed tumor growth and prolonged the mean survival time of tumor-bearing
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mice by 57.7% in comparison with tumor bearing mice treated with physiological saline. The life
prolonging effect of DM34 was more evident when DM34 was injected prior to tumor
implantation, but this effect was not shown by the pretreatment with dextromethorphan or
dimemorphan. A prolongation in the mean survival time of 157.7% was found in Ehrlich ascites
carcinoma bearing mice which had been injected i.p. with DM34 (40 mg/kg/day) for 5 successive
days starting 7 days prior to tumor inoculation. Moreover life prolonging effect was also
observed in mice injected i.p. with DM34 (40 mg/kg/day) for 4 successive days starting at 4 to 24
days prior to Ehrlich ascites carcinoma inoculation. The prolongation of the mean survival time
was gradually decreased along with the increase of the interval between DM34 injection and
tumor inoculation. Similar antitumor effects of DM34 were shown in the mice inoculated i.p.
with sarcoma-180. DM34 affected cellular immunity in mice. Delayed-type hypersensitivity
(DTH) of the C57 BL/6 mouse to sheep red blood cells (SRBC) was augmented when DM34 (40
mg/kg) was injected once between 1 day before and 3 days after SRBC sensitization. DM34,
injected daily for 5 successive days starting 7 days prior to Ehrlich tumor inoculation at a dose of
40 mg/kg/day, inhibited the decrease of DTH of the tumor-bearing mouse, and also inhibited the
decrease of the weight of the thymus and spleen of the tumor-bearing mouse. However, DM34
had no effect on the number of spleen antibody-forming cells of the mouse immunized with
SRBC. These results suggest that DM34 has a host-mediated antitumor activity and augments
cellular immunity in mice.




