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On the Screening Experiment for the Carcinogenesis
of Polycyclic Quinones.

Keizo Tada, Narikazu Odashima, Motoi Ishidate

Together with 1.4-naphthoquinone, 9,10-phenanthrenequinone and 9,10-anthraquinone,
para and ortho quinones of benz(a]anthracene and dibenz{a,h]anthracene (DBA) were
screened for their carcinogenic activity by hypodermic injection and application methods.
For each quinone, a group of 30 (male 15, female 15) mice was tested using DBA or
20-methylcoranthrene (MC] as the positive control.

In addition to these experiments, two meso substituted (7-bromo and 7-nitro) benz
{a) anthra-5,6-quinones were also investigated by using DBA and benz [aJanthra-5,6-
quinone as the controls. A group of 50 male mice was tested for each compound and
some histological observation followed.

All quinone tested were found to be noncarcinogenic in spite of the powerful carcino-
genic activity on mice of DBA and MC.

Only the negative data were obtained, but were summarized in Tables and the results

were discussed a little.
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1. 5%, v%%[|: 1,4-naphthoquinone (p-NQ) ;4. m.p. 121~123°C; 9,10-anthraquinone (p-
AQ) T 1 #& & (m.p. 249°C) # R#pic X v ¥H. m.p. 269.5°C, benz[alanthra-7,12-quinone(p-BAQ) i
B BA 2% b 7 e alE—KEEEECBEL, 74 I77r= It b BEE, oo mp.
168°C; dibenz[a, h]anthra-7,14-quinone (p-DBAQ) i Bl DBA Ik b p-BAQ & [tz &K ¥, m.p.
265.5°C.

2. FrrvF 2 v%F: 9,10-phenanthrenequinone (ph-Q) 1 phenanthrene % FH:iic X » 7 v A —
WilscE L, NaHSO; wfhiHl, # HCl v/ %, EtOH &, m.p. 207°C; benz(aJ-anthra-5,6-quinone
(0-BAQ), BA % OsOy-€ )y vt F¥eod—1ticl, K2 e alf—KEEBE T, *>vvTif
#, m.p. 262~264°C, dibenz[a, hJanthra-5,6-quinone (0-DBAQ). DBA X », 0-BAQ I AK, HFEHE,
m.p. 300°C [\ k; 7-bromobenz(a]Janthra-5,6-quinone (Br-BAQ)Y m.p. 298~300°C; 7-nitrobenz(aJanthra-
5,6—quinone (NO.-BAQ)» m.p. 267~275°C.

I sBREMy RERR{E

(A) fFaghsE (Br-BAQ, NO»-BAQ # < Eit+/ v ).

BHRHE s X Control (DBA) 3K I3 LA EARKRTHHDT, 0.1 EBMREKDOITAEK %L Tueen
B0 AWTHBML, BLHMBE LR EHEE L. dhic ot CHxddF, ~v = (133
e oNMEERERHOoRE, &KE500r~10007 ¥t 7RIS Ey TEHEHLT, 12 ARE
L. EERSIOCHBEFTRID, BLAYWORKMELREL 225 Q-NQ 1 250 7/0.25 ml, 0-BAQ,
0-DBAQ 1 1000 y/1.0 ml, #ofiit 500 /0.5 ml # REEBRICAVZ2Z L5 B, KEEROER I, 1
BoMd, MEoxmE HETORKEERDb 0N p-DBAQ 0BG HHid - i, BERIZLA
Einl, LAY OoRIRG, p-DBAQ # B W THEKII RN » . KRBT, HEAEBTOVWT S, & &
15pE4>30 pu 1l & L CHxddF,(0-DBAQ iz oW Tit ddN) =% =i, #MERBR A4S 1 EE T
E4 L 10 » ARBERE, fgE L.

(B) #&fizk (0-DBAQ, Br-BAQ, NO-BAQ % Br< LE+ . V)

RZF v E phQ ot DBA % Control & L, &it&Mico%x CiHxddF =v x @, 8% 15
PE3> 30 L 1L LCHY, 0-BAQ 2o\ id, 20-methyl-colanthrene (MC) % Control & L, ddF
~v A Q30 mER A, EAHE, 0.2~03% DX v v viEKE, HboUDBEI R ALITHERERGH
OREEe, B2E (1@ 1/20ml) #TF, 107 T & S8 fkitL ..

(C) HEmEsH (Br-BAQ, NO--BAQ)

Positive Control & L DBA %, negative Control & LT 0-BAQ &+ vV~ 7HixHui. FhFh,
(A) BB WTRNLHHETHERRY T -k, LEMHHO Smg/ml 0REDF ) ~ 7Hd A BEEIE
s L, BT 0.4ml 2mg HY) %, 850 mEy 1 L35 dd/ AR~y 20 R HEMRE
MoRE, RNEH> 1T, 122 AMBELL. ToM, dEHNEOZL: 2 M 1 BIZZ&EL,
BEHOVHEEMBLERL L. BFECLALLOT, HERRELED L0, MAKRERLIFEHNL, 12
HAEF L DR DWTIE, 2MTEE HBEALFRL, ThThEREIRELTR- .

ERBER
(A), (B) D¥EE#ERIZ Table I 17, (C) oEE#ERIX Table I B 1L 7.
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Table I. Results on screening of carcinogenesis by hypodermic injection [I]
and application methods [A] for ortho and para quinones of benz

{aJanthracene, DBA and some typical aromatic hydrocarbons.

R Number of mice ratio of tumor-
C mpounds | Methods an;in(?ber(l(:{ot)esmd accidentally died {anirgger (()f\IEI"l)mor mice (%)
ompo S € (NA) z (NT/NO-NA) x 100
\\, B 5 e | 3 e | & Q 5 5
1 BRE 5 | 2 2 6 4 46 31
DBA | R A
(Control) | 15 15 | 3 1 9 6 75 43
_______ . ‘ e ‘ — e — e - — N —
. p-NQ I 15 15 | 8 12 0 0 0
‘ S 15 15 03 4 0 1 0 9
- AQ [P ,,,,,,,, SR (- S .
para A 15 5 | 2 6 | 0 0 0 0
quinones \1.,,_, O, _
: I \16 14 0 1 0 0 0 0
»-BAQ ] - R : | -
A 16 15 2 50| 1 o | 7 0
t |15 15 2 7 0 0 ¢ 0
. p-DBAQ - S T ] —
; | ! 16 | 3 4 0 1 0 8
f L 15 15 0 1 0 0 0 0
© ph-Q — R - - S
A P15 15 4 1 | 0 0 0 0
1 M_II 'Ts'"\ 3 s 0o o | o o
ortho \ 0-BAQ — - - S _
quinones | ‘ A 30 11 0 ‘ 0
£ 0-DBAQ ' I ] 15 14 6 n o0 Lo 33
l - —— S — — —_— S
MC | | -
| ooy | A w0 2 17| o4

Table I Thh % b, Control @ DBA ¢t MC %W TIZ & AEDILEYD HEERAR
FETEFICRLTL, BRECEWTLERTH 57z,

ot p-AQ KM T LIHFI(R), p-BAQ BT 14I(8), p-DBAQ 1B T 1HI(2),
0-pBAQ 2ETFIESTIH (R) HH2WTFh LEENISLOEEbR D, HERAEZ) -7
2%, p-NQ, p-AQ, p-BAQ OBAMERICE L CHELOKM A H b, 72 0-DBAQ DTk
SO RFTEBER 227 DA Ui,

2 ¥z Br-BAQ, NO,-BAQ (X » ¥ fLicifititix H 7 % 0-BAQ DFHEMAMDORIBEHLRT
oz, FO—BE LT -0 THLHA, Table I 1IR3 o8¢, HERERITEST
e ThHhote, EBZDOFERT, o-BAQ IXEMNIES (Vv —7uh) L5 ik Ricor&iT
LRIEHED I 2 & AVFEA D Hut-. Positive control T % DBA (X, “hiZk LT 204

ek, ETES EHAER SIOBMCISL D LIXI0CEHGRERELRT &0 bh
-7z,

inds, FBBCEEBGE Ieh S0y, TR ERDORCOE, 2HEBBCAREZAIEL, &
BRG (1FD~<w 2 1078, HEIFELHNTWATE) OFHEEriiic L. NO-BAQ
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BOAREHE, 57 HHL v REIRD L, 97 BHCER L. T0ofio b OsiEEw abE
Wina 7R Uiz, Fig 112 NO,-BAQ FED(hwA Ll A 7T

Table II. Results on screening of carcinogenesis by intracutaneous

injection for meso substituted benz[aJanthra-5,6-quinones.

Number of tested Number of mice Number of tumor | Ratio of tumor—
Compounds mice accidentallydied mice mice (%)
| (NO) Ay __ (NT) | (NT/NO-NA)x100
Olive oil (control) P 50 31 0 0
DBA (control) Py 50 12 12 90
0—BAQ (control) F 50 32 0 0
Br-BAQ P 50 13 0 0
NO:-BAQ F) 50 15 0 0
Mean
Weight
G
40
30+
20
! , = - L vlapsed  montho.
. 2 4 § 3 10

D~® indicates the num bers of each group of mice
feeded (nihe same cage.

Fig. I Change of Mean Weight for each group of Mice
treated with NO;~-BAQ

M EORERE R TN TARNFTRICL 523 DTH DD, Ik X OB ERTT
ot ThbbERBIMCIET LB O 5 b, FHRFEOBRE QiEaRdiefl, sk
OVRERIE T AT Lic &l o, TEEHTAL O K, i, FF, PR B, BEs L OEXR
WA 109 &~ ) vIERTCHEER, <7 7 4 VR 2 PR L, ~~btFr ) =g
VYt A {770 - 72, Table Il i< i & OHFELMBA OFIR O K E L BIGT 5.

Table T o 7332 & <, AWM AEOHIEL, DBA LDiStod ok 3XTEEDFRAED S
Mot ERSME Lc. Ik, NO,-BAQ #o FIEALAE DBA FEoZiuc XL <AL T
EABRE L0, PR A (Es 5 KSAEPERIRER: TH0 R 5 72 & OB IR 222 & L7c sl
hEZ DR L L L, FIENDIERY D »7c 2 Eam LT D,

E

Heiderberger %% CY % &y DBA LR E OFAHERY 0BT LD 30% 5 5,6 fiL
Tiebhh KR CHECER LA T s e R, M7 I FEROME L. TORT 2 PP
ok s LT, 56 LoR#ELEAMD N & Schiff-base Blicfsia3452 &, TOHi#RE

5) C. Heiderberger etal., : J. Am. Chem. Soc, 77, 2877 (1955).
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Table M. Results on Histological Investigation for mice treated

with meso substituted benz[a]anthra—S 6—qumones

- ‘ . szsue
\ ; Lever Spleen L Lung Kidney Lo
Compounds™ -/ | o | Skininjected

s 1/ T 7
Olive Oil | / H # b Ad  2/17 -
1 57 ‘ -
| S H o+ | Ag
DBA I# P+ m [ Ad ' T
M 6/20 M 3/9
s 1123 / ///-
BAQ / - ‘ Ag + -
I o | o
H 14 ‘ —
Br-BAQ S 1 5/ N H 6/12 j I+ | S -
— o ] _ N .
s 10727 HoO12 | Ag 717 pd
NO,-BAQ H  6/27 \ Ad  1/8 P
vz b | O

: Hyalin like degeneration.

: Swelling of parenchymatous cells accompanied with fatty degeneration.
: Infiltration of inflammatory cells.

Ad : Adenoma (Partly).

: Tumor (almostly fibrosarcoma, partly spindle cell sarcoma).

: Hematogenous metastasis of tumor cells.

: Proliferation of parenchymatous cells like adenoma.

Ag : Aged phenomena.

— o

m 2 A

LCDBA #356-%/ 4 VIR L Z: %2 TFHELE. LD Z0BORKD C* #4647 DBA
FEA S XL OBLRIOKEE L RA L O—BOREEHEY kLT, 0-DBAQ (&ML IER
CZLnwod, FLTCREREL VW EER L. —Fbhhbhil, EREO/GHEBLYBRL
FRTIE DS BIEERIC L T, BiRDZ &<, RIBIUALFF 2 vRE LIS, BA,
DBA ¥ Cco~Xv ¥ v REOBAMNTIL, FBEMS = ThHD BA L2 v LICERIEY AN D &
Fic /e D RIS A AU DA, BE, = rr BT AR, chh 0B ET 2 BA D
b F VEREREY N S CHE T ERPE LT L.

Heiderberger %4£i%, HREIE DFEGMEDBHRVG D Sy LW 5 Z&25,  RBEM LR T LELME
(A EMETIRIAD) THHEEREY LTuwb., FEAO NH, 31 (S TiXiowy) & OFEAED, KR
bk LD, FOEETESTHION, ¥/ 4 VEB 525 OMmOFILARELY ThsH-
BHDONARETH BBHE, (LFENHHELHART SELBVWETHLF 4 VRIRF-7o% 7 v
HRONDE 2 B EDZ - TREREZNNIL, 722 0-DBAQ 2o CThAENEIEEMH
Pl AEBEETAHEGIBRIFEWCEATNETHA 5. L LI OEELZT TidAAc
BT o bF /7 YR LEMERFGEZAEL, Chbhh o EHZEETHW5E05

6) C. Heiderberger etal., : Cancer Research, 13, 246, 250, 255 (1953); 16, 442 (1956); 18, 1094 (1958).
7) Boylland etal., : Biochem. J. 97, 7~16 (1965).
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AREMZ ERCEBEET 2RIV LIWTHAS.

LHHBOFEE LT, CoObEB Y ES L0+ vEHEESESEOMBEICES Y She T
SHETH 5.

ABFYEE, AEMEARETE SEBEPRE 0—2Th bR ic X 2 BuEHEEO—RL LT, K
MEE?, MEBEALEAKRWEFOBILXE T, HECHL-> TR -TkALoThHE. ERBIVHE
DHIBEE S BBRITRTH B, BYHERRC—ICRY I o7 BAic, Yotz K 3% negative
BIERCE ST, BEFREVWIARERAECH > ToTo—208E Rk BhdznwE BT,
Bx TREELLEKRBETHS.

O ICRBREEE Y WA LR R EAECROCHEBEY R T L L bic, AT R0 RHICED
Wl ) B EMEG I LB AYES L (U4 B TET LEET, KEAT RIEF HK &
ORI, EERTN BEAERT, ZWEOT, WIEET, & NET. MRS, RPN RET, WritToiE
KoMHpIcEL sBE L ETFET. ok bW o iz kEETH 52, AWMEER BEHT, +A
BT, BBRMTATR-730THh, IR, UV LT AFELGERERD, FhaxEoficontiz
BREFTERINETOEBM L IR Fh Wil WicZ b RoBE L L bicfffa Lz +.



