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DNA METABOLISM OF PROSTATE
II DNA METABOLISM OF EXPERIMENTAL PROSTATIC TUMORS

Minoru Kazuta

From the Department of Urology, Hiroshima University School of Medicine
(Director : Prof. T. Kato)

Injection of 20-MC was done in the anterior lobe of the prostatic gland using male
rats of Wistar strain and its carcinogenetic process was observed with HE stain and
autoradiography.

1. Following injection of 20-MC in the anterior lobe of the prostatic gland of rats,
histological changes progressing in the order of glandular epithel, squamous metaplasia
and cancer were confirmed.

2. In autoradiography, both of Tritium Index and mean grain counts were decreased
in 3 and 4 days after the 20-MC injection.

3. From around 10 days after injection, squamous metaplasia took place with increased
Tritium Index but no carcinomatous change occurred within 50 days. Labelling was
localized in only basal layer, wich indicates that the one of devided daughter cell stays
in the basic layer with maintaining mitotic ability, while the other loses mitotic ability
and is pushed upward followed by falling off. The grain counts distributed in a narrow
range with the average of 10 to 14 and the mean grain count was less than normal.

4. Around 150 to 200 days after injection, increased Tritium Index with generalized
labelling of some cancer nests became evident. This means that each of devided cell holds
mitotic ability, The mean grain counts increased and distribution of grain count showed
diphasic pattern in narrow ranges. The findings suggested of qualitative and quantitative
alterations of DNA although the cause of change was not conclusively decided as direct
or secondary effects of 20-MC, ‘

5. This experimental tumor seemed to be possessed of two different abnormal cell
dividing modes ; one is shortening of a generation and the other is maintennance of mitotic
ability in both of daughter cells.

6. In the interstitial tissue, labelled cells increased in number until squamous metaplasia
occurred, while they decreased markedly after the cancerous changes developed.
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508% CEE15, 16) : A —ED BYAZTE
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RKInrERESMAED DNA S BREETH
i —RERDLR TN, BCRWTR
DNAEXEFE L Nt s20@mLdH 5N
5™ HOBE, EHLRFLEREEDOH TR
U BERF O EE CEMEL RT3, 20-MC
Beb54% 150 B iEE LTk % &SR T R o m
2% B 5 . Dithizoned & o Flic i v T ik *
OAHHBIER OO W ICHE BT O 5%
RL, 20-MC BETCRRFELEILERXELS
L0 T CBEHFROSFEDS ST & h
b, {7 DNA cBRENELTWBDO TR
WhitExk, YW C-25F—-1asvivviA
WieBGHEWE I X 2EBR T, DNAR¥F
R REED 2 & F o chl, BRLcs
5t, DNA miREEYE L RDLhRk
W, REErKRGFB 20-MC o®fi ERT
Biichner'®! 3 SH-Cytidin, *H-Leucin %
TREEHOEYAD TR, BLESRL
T% ¢ F 0BG —BiYc Ergastoplasma, Ri-
bosome OXE7x MEEMO BB Bk Fhic
HNIET 2RO —2>0BEROKERL LTrolf
PRI U TR E WS RN TRETH 5.
LALEBLICLTY, FLORRL LT TR’
E# DNA wwZ{bpidk Uk D s, 20-MC oft
OMBE~DEBOKER DNA wibrsdk U TR
T T 5 o kR, Mortons® i}
EHcrMiasMoEEOWM” & 5 & L,
Basergaf§® 1K T8 ¢ *H-Thymidine # {#



¥ : §iszigo DNA R 2288 239

BALTOERIY, BEEMROMERLL AT
BLODEBWILWT, EBETRI/EL R
DR DOEDHBDHEELE T 5 HICEMRIEATC
Eixfiv, ThTEE2EOERIEWER
> T3, BRofliconwtd s bl Mk
TRERLFC bR REEHOS bR B LT
ALy, BEOZSHCRARO™ECHH
ODHEETHLEWILHHVELEEALB. Lx

Lz OHEX 0 RS BBICEFERROh 51
fro ezt (EEORERMEICS > TR 26
MTRESBEBOEHEA b)), X
—HR oML DNA SR DR FRb T TI
DOEINAE B Lk Mia—oEE b R
EREFCITmEOHEN S 5D TR VWML
#x ke, LEGE L 20-MCo i & oB%
BHTH D& HEWRER, R *H-Thymidine
BHROEROMELH W CEEME—RELE
btE-BEORBR B LHERINL, OB
RERAEEOERE, XAERTEGROR
HILRWTRELBRTH 3

BB O BlhiconwTs 5 & Orr'® REY
BArOXEERIC & 5 AR, FEARL
FDHTL2TOERY LI ERAHAR
CEBY b7 b LEROERNE LY B 3 ¥,
EEREROBRHCIEL g R VEFEDR
ERSBEHBLTWSY, RoERTRAR
LtE-RFERIEESBEOBBEA - CRFEL
Bt nA e T % E crE oMo
B ML, Fﬁb#%ﬁ%@ﬁﬁﬁﬁ&b
REERRED bk, MEMOBEIEL,
KR D i pBafR L T 5 & OHERR m$
ERPORTLERM- 2. KEORHBELELE
BooMEoESMlaoR b, LEMlaoH
BoAsZED LUEL, HMAMROMMER R
b e L, EIR™® o Mesenchymody-
strophia, Mesenchymolysis @ FfH & —%%3
L, ot s RKIComEF oS
LIET DT THBRBEW L T» T 5,

= 5&
1. Jv FETZBRATZER20-MCRHEAT % &

R EER—REERE-FORF B UL,
2. Autoradiography Ti% 20-MC #4514

i

3~4 BCr Tritium Index FHRk 53k
gD Ui,

3. 10~50HTWIOB B X v R¥ LEE{bES:
H U, A Tritium Index 3¥EiMLTE 5.
50 HER BRI by, ERREERED
AEBRBLTABRAS, O LRAE LR
HlRo—FHeEERBCER L HEELHE LML
DHEFEE R, CERCHLLbNFH T &
ERLTWS, FHFRTFREIEFCEL TS
L,10~UxFLE LTRWEBO S FiY 7T

4. 150~2008 &7z % & Tritium Index 3
i, FARCHTCX > TRBELKCH T 5E
HbAbhBiicks TRS, chafsHLE
IRHRO DO REDICHHUERS B - LHERL
w5,

SR TR b EIN, Tosmik2BETH
MOBESIEL R0, EHLXER-> EH,
ZRO DNA oL HEFER Lo 28, Thit
20-MCoOBE#FER A, ZROER K X 528k
EEERR R 2,

5. REREFHOSUKRTHAO R
EFENALRIBEMIED 3D B 0B S HEEY
FTHLWIRAEOERFEOZ 00N L2 ET
HHDDORETH 5.

6. MBECR-TREFPLEEILEXELC S E
TRERMIREEmT 25, BIELcBERFE
ﬁ?a

DB FIXES2E B AWRSBHF SR EDOEHE
ﬁie—%&bfit%ﬂ@5$wﬁﬁ SRR
WTERAR L e,

Rw ik BIcihs, WErr, W5 - B,
B8R, IWEENHEELS - o8 1 RE, RS
RO D LD HHNEEL Ehich - i
4 B ST 5.

& # X ®

1) Bachmann, W. E. and Kloetzel, M. C.:
J. Am. Chem. Soc., 60: 481, 1938.

2) Barnard, R. D. and Oppenheim, A. :
Brit. Med. J., 1: 943, 1962.

3) Baserga, R. and Kisieleski, W. E. :
Scientific American., 209 : 103, 1963.

4) Bautz, E. and Freese, A. : Proc. Natl.
Acad. Sci., 46: 1585, 1960.



240 BH : BIziRO DNA G 55 24R

5) Bergman, F.:Cancer Research, 2 : 660,
1944.

6) Bhagava, P. M. and Heidelberger, C. :
J. Am. Chem. Soc., 77 : 2887, 1955.

7) Birks, J. B. : Nature, 190 : 232, 1961.

8) Bollum, F.J. and Potter, V. R.: Cancer
Research, 19 : 561, 1959.

9) Bollum, F. J. and Potter, V. R. : Cancer
Research, 20 : 138, 1960.

10) Boyland, E. : Cancer Research, 12: 77,
1952,

11) Boyland, E. and Green, B. : Brit. J.
Cancer, 16 : 507, 1963.

12) Bruce, W. F. and Todd, F. : J. Am.
Chem. Soc., 61 : 157, 1939.

13) Bruce, W. F. : J. Am. Chem. Soc., 63 :
304, 1941.

14) Biichner, F., Oehlert. W. and Cote, J. :
Beitr.Path. Anat., 125 : 280, 1961.

15) Biichner, F.: Verh. Dtsch. Ges. Path.,
45 : 370, 1961.

16) Bun-Hoi, N. P. : Arzneimittelforsch., 11:
813, 1961.

17) Burch, P. R. : Nature, 197 : 1145, 1963.

18) Busch, H. : An Introduction to the
Biochemistry of the Cancer Cell, Acade-
mie Press, New York, 49, 1962.

19) Ceriotti, G. : J. Biol. Chem., 198 : 297,
1952.

20) Cook, J. W., Hieger, I., Kennaway, F.
L. and Mayneord, W. V. : Proc. Roy.
Soc., 129 : 439, 1940.

21) Craddock, C. G.: Am. J. Med., 28: 711,
1960.

22) Craddock, C. G. and Nakai, G. S. : J.
Clin. Invest., 41 : 360, 1962.

23) Culling, C. and Wassar, P. : Arch.
Path., 71 : 76, 1961.

24) diMayorca, G. H., Rosenkranz, H. S.,
Polli, E. E., Konngold, G. C. and Bendi-
ch, A. : J. Nat, Cancer Inst., 24: 1309,
1960.

25) Dische, Z. : Microchemie, 8 : 4, 1930.

26) Dische, Z.: Proc. Soc. Exptl. Biol. Med.,
55 : 217, 1944.

27) Dunning, W. F., Curtis, M. R. and
Segaloff, A. : Cancer Research, 6 : 256,

1946.

28) Gavasto, F., Maraini, G. and Pileri A.:
Blood, 16 : 1555, 1960.

29) Fieser, L. F. and Herzberg, E. B. : ]J.
Am. Chem. Soc., 59 : 1082, 1937.

30) Fieser, L. F. and Campbell, W. P. : J.
Am. Chem. Soc., 60: 1142, 1938,

31) Fieser, L. F. and Hartwell, J. L. : J.
Am. Chem. Soc., 60 : 2555, 1938.

32) Fuson, N. and Josien, M. L. : J. Am.
Chem. Soc., 78 : 3049, 1956.

33) Heidelberger, C.: A Ciba Found. Sym.
on Carcinogenesis, 179, 1959.

34) Heidelberger, C. : HREF LI TEHE1964.

35) Hieger, 1. : Biochem. J., 24: 505, 1930.

36) Hoffmann, T. A. and Ladik, J.: Cancer
Research, 21: 474, 1961.

37—t BRALE, 28 : 512, 1955.

38) Johnson, H. A. and Bond V. P. : Cancer,
14 : 639, 1962.

39) Jones, R. N. : J. Am. Chem. Soc., 62 :
148, 1940.

40) Jones, R. N. : Chem. Rev., 82: 1, 1943.

41) BIlEsE « BAEEK, 21: 2359, 1963.

42) Karremann, G.: Ann. N. Y. Acad. Sci.,
96 : 1029, 1962.

43) Kennaway, E. L. : Biochem. J., 24. 97,
1930.

44) Kiljunen, A. : Acta Path. Mikrobiol.
Scand., 34 : 112, 1956.

45) Lettré, H. : Z. Physiol. Chem., 280: 28,
1944.

46) Magee, P. N. and Farber, E.: Biochem.
J., 83 : 114, 1962.

47) Mason, R. : Brit. J. Cancer, 12 : 469,
1958.

48) McCoy, G. W. : J. Med. Research, 16 :
285, 1909,

49) Miller, E. C. and Miller, J. A. : Adv.
in Canc. Res., 1: 339, 1953.

50) Miller, J. A. and Miller, E. C.: Cancer
Research, 23 : 229, 1963.

51) Mirand, E. A. : Exp. Med. Surg., 14:
318, 1956.

52) Monad, J. and Jacob, F.: Cold Spring Ha-
rbor Sym. on Quantitative Biology., 26:



¥ - #ivilRo DNA R HF24F 241

389, 1961.

53) Moodie, H. M. and Reid, C. : J. Chem.
Phys., 22: 252, 1954.

54) Moore, R. A. and Melchiona, R. H. :
Am. J. Cancer, 30: 731, 1937.

55) Morton, R. K. : Nature, 181 : 540, 1958.

56) JKHE—ER - ZEETLRK « 55160 H AR ARl
LEEHREESE, 69, 1964.

57) KHEHFE : BEEMMGESR, 9 : 1067, 1964.

58) Orr, J. W. : Brit., Med. Bull., 14 : 99,
1958.

59) Pitot, H. C. and Heidelberger, C. : Cancer
Research, 23 : 1694, 1963.

60) Pullman, A. : Compt. Rend., 139 : 1056,
1946.

61) Pullman, A.: Bull. Cancer, 33 : 120, 1946.

62) Pullman, A. and Pullman, B. : Rev.
Sci., 84: 145, 1946.

63) Pullman, A. : Ann. Chim., 2 : 5, 1947.

64) Pullman, B. and Pullman A. : Adv. in
Canc. Res., 3: 117, 1955.

65) Reagan, J. W., Wenz, W. B. and
Machiao, N. : A. M. A. Arch. Path,,
60 : 451, 1955.

66) Roberts, J. J. and Warwick, G. P.
Nature, 197: 87, 1963.

67) Robinson, R.: Brit. Med. J., 1: 943, 1946.

68) ERIMEA : Bi5£, 34:209, 1964.

69) Savartholm, N. V.: Arkiv. Kemi. Mine-
rol. Geol., 13 : 15, 1938.

70) Scarpelli, D. G. and von Haarn, E. :
Am. J. Path., 33: 1059, 1957.

71) Schabad, L. M. : Cancer Reseach, 5 :
405, 1945.

72) Stich, H. F. and Emson, H. E. : Nature,
184 : 290, 1959.

73) BARKENL - FORERE - B4, WIAEIS
156, 1964.

74) BILRB= « BIGHR, 383 : 63, 1964.

75) BB - SREE - BARA - 120 B ARz
£ (HRD 1962.

76) WEIUERER : £22EE¥ &44B4 (REL) 1963.

77) MR B WIRACE, 10 : 745, 1964.

78) Thiery, M. : Am. J. Obst. and Gynec.,
15 : 1089, 1962.

79) Wieland, C. and Dane, E. : Z. Physiol.
Chen:., 219 : 240, 1933.

(19664 1 A 17 BERIBHZAD)



WM : #iazigo DNA K3 £ 24




¥H - BriEo DNA R34 #2F 243

A YEEE ~,&?‘>\ e
> G EX ) e S
S T e

EOHE 10 ' . Z A u




D PiSziR> DNA K3 #£2iR

b i

20

5 "





