EYMAREYE - ) 7= EYE
D= T AFEEMTT BRIRT

BRERAME - SIS T - il BE - ERER
(CHR 2 A 2 )

1 s
M R 2R SR BT 2 RO AR, #ileo Y 7 = HIERWE D
A, EE, (EE, BHEO—KRMIBEEOMA LD Y 7= v O, FE
MR~ DILK DML LTHOA TS, VS =vid 7= T r s
A REHBREME LTHECES LBRREEEZ LT Y, KATI
Eu—2ZOMORKIEH EHEA L THEL, MBI —2 It
WORIZFERL, HBEBEIICT 20RL-> T35, EFEFIZ, KELE
BROMBRZENBES, V /= REWRESEMIRICL Y ZEE2EIC
XBWENS, V7= vEEREGMIBEOEREEFIE I L, BRI
MIREIZE R L 72 b1 EE 5% L » (Kusanagi & Yanagi 1971b), Z h%on
WE OB A ORBEBFRIICKHT 2 BB OV THELE T TOTE K,
BT, V7= vEARRBROMBMEN—>THE T e b I T Fa TV
F b F (protocatechualdehyde, IER.iz i 3, 4-dihydroxybenzaldehyde,
AL TIEBEHE LTPALIMERZ Lo+ 2) 250l s hi, ZoPA%
YRR IC B2 5 &, o) 7= A REWE cEMETh s 3 o F
Fr— (xanthydroD L F L & 9 ic, ZORKOEFEET THEAREBEL

A. Kusanagi, Y. Asae. H. Kageyama & T. Sasakuma. The effects of lignin
precursors on the tumor growth in mice.

* AFFFEOHRIHARY 2 S BRTIC BT S N EER LI Or b0REOE R S &
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T SRR O — 5 DIE BT BRIV, BB ORISR, £ D
BOMBBRO RS ERCHES N D 7w, “HIEMESE L 5 F o B
&7 (Kusanagi & Yanagi 1971a), = o PAIEMMIILI o 1z < B
BRMa. N7 7 ) 7RI b AREEZIES b 5 FH3HIB L (Nishimura
et al. 1981), = DfEf X DNA & EXTH % K u * v v L7 Chydro-
xyurea) &[RAEkic, DNA AR#1 (SHD oMfao AEEZRY: H 2 HEL
B, #irc7z DNA & EA L LTE 2 bhiz (Nishimura ef al. 1981),

$PAR, FrA=—Xr 2257 -0 VIORIEES, t boF
H LR v hko EJ-1 % Tk RESRS S o722, t o Hela
MR CREERDRES A DN - 72 HEd b, KBHERMNIC T 558
RO RBEEAEDREL D 2ENRE NI, OB, ZOREHBHIEHA L

LCOREREZTT L OTHS, ThabL, oA DNA AsiE
AMfTbh T 2B 2 B RAEEDR LSS, L L,
PA 284 ) 7= VEEWE 2 3 X I CBEBENEET 5 L St REE
¥5l& BT, 7 PARAKATRBCRHIES h, HMRIZHEES
RokvPBREZOATLEY, 2ok hER L LT 55
Alzix, BWER ZERETE 5 REHEOM%, IENHRO D20 THEDK
EERRDEN B,

AL, V7 = v BIEWE O R R~ O FTREME 2 R 5 7o D LR
ML LT, PARIUZOHEE S v b #7270 KX 4 (proto-
catechualdoxime, #§# PAX) #H\ T, =7 REHERRICRHT 2 EE658,
BEEORBEBEHNL LILDTH S,

2 HMHEBLUHE
DEEFEZLE LTHC s b7 F 2707 FPABXOSm b
77X a7V Fxva (PAX) i3, REMBKISHRAERT Tl S h
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TebDEfvic, In vitro ZOFERIC X B L, #T7a—VEROTAVTE R
# (—CHO) #5871/ DNA SR EZR ZFHOFXTREN TV 525,
EENTIE, TeFReXr—F¥oFERIZTAVTE FERILVERF VIV
# (—COOH) iz & iciz#k < h (Dacre 1968), ZoREEKE S, &
T, TATE FEOREDOD, M1icAT PAX 24 Lkc. PABX
O PAX i3k VDT, 1% dimethyl-sulfoxide (DMSO) T¥&fg
L7z, #A4u—F e« VU F—¥KT, BKBEN1~100ng/nl 255 &5
TR L7 b0 RLERE LT, S0 HifLic X 2 makEEE % ik
Bz, WMEERNIC, BAREL1 %D~ Y vy —FEFKE (10U/mD)
iz,

CHO H=NOH

Protection of
Aldehyde Group

OH
OH OH
Protocatechualdehyde o Protocatechualdoxime
(PA) C o (PAK)

Fig.1 Chemical stracture of PA and PAX used in the experiment.

DRED < v 2R EBRM Ve, —2oik~ v % C3H/Tw %
THRIRT M KRERSEIRIC X > THESE (R 1979) Sh-BIE R <,
BRRE S w7 2 C3H/Tw RA 2 ICHRBHE L TRESh Ty b
DTHB, MO—F#E v~ 2 ICREZD KMEyva—~<T, ZoRk#k
b, 1982FICHURE TR SN ERBTH 5, RHMERS Wil
BOo.lccBoRESDLDE, BEREIShZEZAZhD T 2 RHEICK
TBMEL, ANBRICH VRO ER & HER LIk 2 B ERIC L,
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DEFDO— MR E TR D 7D I EBENER 2R A 44%, PA, PAX©
PSR EFASdIc, BEEBOMRBSNIGERBES X T AICLY
W % 1T - 7= (Takasugi et al. 1983 BB), DY AT Ak, BIEFH
WIcHB XS ICTR Ly — PO Y ZRDRICERBYEELE—4% —
PEBSELIHEICLY, HCEBEBIRICEATESL5ICLLLOT,
AR CARBTEREE AH e Z LW IR & B - Lo S0 bh, g
BX VEWERZRBO LAEXOERREL YV ZEE2FNTE S, KER
HEEHE 24 T 1.8 EA S H B X 5 ICFRfli s i,

Transplantation
(about 0.iml)

Gonadectomy
7 days
Compound ( PA,PAX )
Tyrode's Ringer solution
1% Heparin sodium injection solution
1% DMSO
Injecti —
njection solution Needle fix
Infusion
(for 1 to 5 days)
|
Intraperitneal injection Mitotic index
( after a week )
Growth of tumor volume Anatomical analysis

Fig.2 Experimental scheme conducted in the
present experiment.
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U EoZES, #k ERBEEXHACOEEBHEIN I~ 7 2 ~DIEMTE,
SRR O HETEPL BN R & BRAY 3 & OHRRERIC N2, i, HEHERRD
BAOWECE, HHELES S oRh @), GRS % om TRIEL,
mab*/6 DR TEDEEL Liz, FiofkoiEoES 1, H. F. Blum o
sty K=—"60"8Vs oy mgesmicir, 057 4
vABY OO EM L, MAtNZIER (mitotic index) ZFE L
Teo A EDOFEBRFHEIZK 2 ITRER T 5,

3 EBRER

DPA 85XV PAX o= v izttt 5 50%

A%10H » C3H/Tw %~ v 21z 100mg » PA % A5+ 5L, <
g ARMUCEBERE S L, N THRCES, =0k, JEH 7 b
FHOREMALED bhic, PA B XU PAX 0XEER (LD 154
450mg/k9, 400mg/ kg T -7z,

HEGEEOBIERE 2 ET 5 7<%, PAOWEE %5, 10, 20, 30, 70,
100mg/mbic L, 45 0.2nf OWIKE 6 Beflr 0 THE L7z, F#R 4O~
v R ERCIRER, PBIEME (LDs) 13 40mg/ml Thote, Z O %A,
20 mg/ml LAF OREE CRRBFE L REBEM L RS AP o720 T, LT O#E
ERTix, PA, PAX OBWKREZIRAIE LT 10mg/mt O b D &\ 7z,

DiEEEEIc X 5 PA, PAX 0BIBRERICHT 2508

AH%IOH OREBRE < v 2 CRIBRIEER BT 5 &, BEROKX
& XX, B 15 BEIZH 1000 fFics Y, FHLTBERCEICES,
10mg/mt D PA 35 X O PAX 2tk T 2 FiC L Y, ThEoREDHEE
ARIERERLICTT, TOEROBE, avibe—nicik) v 7—#&
R, EEREE, &4 6 HE{T, BH#E%KI0H, 208, 30H Ol
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Table.1 Effects of PA and PAX on tumor growth rate and surviving days
in mice after transplantation of adrenocortical tumor.

No. of Growth rate! of tumor volume at  Surviving days
Treatment mice - after tumor

treated 10 days 20 deys 30 days transplantation
Control 5 200+48 2780+862 107701500 33.40+0.96

PA(10mg/m¢) 15~ 97+8**  1392+410** 4714772%%  49.07+4.96%*
PAX(10mg/m¢) ~ 8»  110%6.6** 778+245** 4822+1620** 33.38+5.31

1) Relative volume of tumor when the initial volume is valued as 100.
2) Two of 10 PAX-treated mice never showed the growth of transplanted
tumors, being excluded from the data of this table.

** : Significant at 195 level.

BoBEMEREL, *0BESYOLETFREERN, ZOERFHTT
%, PA, PAX ok EHRIERIZED bhith ol

A OFEICE LT, PA, PAX OLE L b, FELIEZES
Zbhic, HRFVCSHL—EEZLOTHY, KRUERO LOHED,
HEX 22 5 b0RkALNEP T, %7, PAX MEBR O ZfFlicik\
<, WORMBE > BRIV —ARB T (1O, =0
F—AEFORCTHHLEEZ L2b0T d 5), AFAFCEAL T,
PA Uiz X Y #9115 H 0IEMBIREN A b, PAX Ui X 5 EMEIE
i, ERZHIEZBRV TRABR L 0ZZHRbREP 5T,

BHE% 6 Bic B 2 RGNBEEROBEREEEL T, <774 VHIF
B, ~ bV ) UREIC X SEBENBRETo . BRI, Blo
TR B\ TEA R TETEE R R L, 2 OMBROHREE ® % 2 1R
T PA, PAX Ui & 0, HEIEROW0%IEL DETRRERTH Y,
X7, ERE (Cng/m) » PA JLEE R Xt DNA AREERE LTaibh
TV35-7hAm « 7V VThH, ZOBAROSEEMEIT 2HEITE
ik,
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Table.2 Mitotic index in lobular area of adrenal tumor after

treatments with some chemicals.

Treamens  Nyoftmue Mot index
Control 5 15.22+0.71 a

PA (2mg/mt) 3 11.12+0.47 bc
PA (10mg/mt) 5 10.33+0.19

PAX (10mg/mé) 5 10.56+0.62

5-FU(2ng/mf)? 3 11.68+1.36

1) 5-fluorouracil which is known as an anti-cancer chemical.

DEMEF v a—<icxt+ 5 PA, PAX 0oFE

RIEREROSE L Rk ERE, ICRFR~ U 2 THL S ek
Wa—2THfTole, RMEHF N 3 —= COMBFNBIEI S, ZOEME
MOMIEIZIZ, R3IFRT L%, Z202—vRdb5b, H—0H,
FRRBBAER, R HICHIREES A 6N 5 b0 T, BMEHK20H TRE IR
5000f5 LA Eic 7z Y, k% —r AR THICEL LD, H_0"X, ¥

Volume

Growth Rate of Tumor

3B—HI

Type 2
Type 1
Type 3
Ly { about [
10 15 20' 2 months ' days

Days After Transplantation
Fig.3 Three types of tumor growth pattern of the
undifferentiated sarcoma.
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Mg r R EoBREM 2/, SR TAELMEEZEBT L0 TH
5, FE=Z0®L, =X AU ER->TH, HEHMCALRVEITS S,

PA  k U'PAX ZEGRHET 5FICX Y, RMEY V3 —< OHEFEA
F—VERRLLOBRR3 KELDTHB, = e —LTik25FH,
FEUEVBBE=Z0RTH 72N, F—, Fo0ALBEDLL TS, Ll
PA, PAX LEX Cix, —#l2BRVTRTEHE=Z0RTH -2, ZOHI,
PA 5 X U'PAX B3RAMEH V2 — < O HTEBILE 2B D B RENRH 2 F
ERBLT 5,

Table. 3 Classification of growth types of the undifferentiated
sarcoma transplanted into PA-or PAX-treated mice.

No. of individual

Treatment obsetved Type-1 Type-2 Type-3
Control 25 4 4 17
PA (20mg/mt) 7 0 0 7
PAX (20mg/mt) 10 1 0 7

4 OB

AEBRICBVT, EH»OHHLTERY 7= REWER, Bk
RicR 1) 2 BB O WFEICHEDR 2 R >FR TR S hic, V7= ARG
WR, HEPEBRANCBYTIREThES, KRILWETH 5 Likic, K%
MR T, MIEOBIRORELE L bTEREEZICL > THREh
TWiz, 20V 7= ARBWEE, invitrooERIZ L Y, SHickREAL
MR ZIRERTH A ENHAL 2255, EHEZEORFERT—F Tikd
50, Uv=0REIPOINEEECKHT % PA, PAX OREF2ERT
¥, PA, PAX 0 %#4T-> Th, JFEIiE s MM CRER T T &,
Zo®Eix, PA, PAX o SHINZMER, MIAOKRETERYE O AR
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FLLD2bDTHLHIERFBREL TS

PA ZEGRNTE, b THIRBENIREELYE TH 5 HELH
XHhTwd (BARE RER. Tthicksl, vy 2 5% PAR,
303 LANICO0BLL LS T VT e FEDO ALK 2 L EAL, 8 X 0UKERED
A VLD T, A YU =) VEROBTHEh T3, EEOY =53
RO LR in vitro DEBRRICLZL, PADS VI 7u b hTFFa—
NRERED I NV— 7D DNA SR EHERZ, 7=/ VB EDTVFTE
FEE, Zo0kBEOFELMEIREER L A>TV AELRLTY
%, BREBRTHCE PAX i3, NEELINVEF I NVEDEELITV,
7z, PACH L THESEHORIERAR P EVELS L, EkicisT 2HE
DRERRBCITE L AR THELEX D,

AER A LIOBERREY 2 7 23, 2aoBHEIERR S 2R3
ALEBWBEOLEEBERICIE, EDLDTANERFETHIENTRENI,
BREOLEBTZ, LAVHEH LWEREBRETEZHCLY, 3L
» T PA, PAX 0 MRRIC 3T 2 BRIEN TOZELHAREIC - 72,

SEIOERICLY, V7= REWER, <~ v 2 0OHEDHRERFOFR
TEN, bHAAZOHE, THhEOWENHERNL LUSHBRE S
ZEEEEERL TV, EREMEE, Hob - cE@EEc bRERD
ol. ¥z, RERE, ZHIERCTINEOERX, WO EZLICH
a0 TiaRl, TOWMEHNEZBOLREICTERVHER THo. 48
HGREZRBEZRVC T V22 LITHOE0%B 2Nz TRABLER D
%,

5 W B
AEROER, MESELREL TV E, BHE VRV BT ST
REBHEER L, NAWHIRZEOERIC, L O8HLHE LEFET,
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