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STUDIES ON THE TREATMENT OF EXPERIMENTAL RENAL
TUMORS INDUCED BY DIMETHYLNITROSAMINE

I. THE EFFECTS OF MITOMYCIN C, 5-FLUOROURACIL, 3-METHYL-
CHOLANTHRENE, ALPHA-NAPHTHYL-ISOTHIOCYANATE AND
DIETHYLSTILBESTROL ON EXPERIMENTALLY
INDUCED RENAL TUMORS
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The effects of various anti-cancer agents, such as mitomycin C (MMC), b-fluorouracil (5-FU),
diethylstilbestrol (DES) and alpha-naphthyl-isothiocyanate(ANI) on rat kidney tumor induced by
dimethylnivtrosamine (DMN) were studied.

In rats receiving DES and AN, the development of kidney tumors was inhibited. Histolo-

gically, golden-brownpigments were observed in the cells of renal tubules in the groups of

DES-treatment.
No significant effects of the other anti-cancer agents were observed on the DMN-induced

rat kidney tumors,
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z &1t Magee & Barnes" @ it BT
D, ZOTEREL DAV LI X DIBERIERS
nTWws, bhbhlid oo REEr KEL,
DMN o AEEHHEx VBRI ST,
1 % 8 IC BER G 1C BRI SR e T R I S
ERAEIRELCLEWMEL, chic X REA
T3 EEIEEEE (renal cell type) 0
D&, FAHEHIREE (anaplastic cell type) @
2EE MDD, BiERe FOEMEC, BE
v Wilms BB OO TH 5 & oMk
FHY, ML R X OV T EBENC S FEH
L7e?®. ¥k —F, cnboEERYs &
ETESHNEEB L OWTHERELTAR W, Fd
REA 375X b LB, BH
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WH, R BRTHEBRKEOM LS b
nNB8, wRRBRO[BZ V., bhvbhik bk
ORI BELEREE L IGHL, &

T+ DEES O BREBREA~NOERY T — 2B
Horkh BRIE LT A L i Tn
5.50 3 oD R k- EABRFOWHE, T
bbb, bbb BT T s E O
# B mitomycin C % X ¢f 5-fluorouracil, #*
T RBRAIF IR U ClflgRo &5 ¢ Lo
L TWw 3 3-methylcholanthrene” & a-naph-
thyl-isothiocyanate®?® kX ~AR %~
JEERAME & LT WG shTws diethyl-
stilbestrol'®' % % ¢ DMN 1 k % B[EE
DRAECH T HHELHRF L.
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Fig. 1 Experimental design for anti-kidney tumor agents in rat.
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g 2% : 500 ppm DMN yRimg g 2 BS54,
6B & v mitomycin C (MMC, fBEED %81
M, 4E kg Hich 500pg & EMEPICIER 6 HH
L. )

85 3 : 500 ppm DMN yRin& @y 2 BHEEGH,
688 X v 5-fluorouracil (5-FU, {#AEE:) w&E
kg H7= b 30mg %6 HE, &1 BEEACES
L.

%% 4 7% : 500 ppm DMN yin A 0.0067% D
. 3-methylcholanthrene (3-MC, FPEHEE) 2EU
T 2HEERE L, D 3MC gFROAY ERE
TETERE L.

% 5 %% :.500 ppm DMN yRmn&gasy 28R v,
0.1% a-naphthyl-isothiocyanate (ANI, BRU{LED
EERLERET TR L.

£ 6 T : diethylstilbestrol (DES, Merck #) %
50mg, MiERLfEE % cholesterol (Merck %) 50mg
RS, JENV Yy &L BIETFCFL
AL, 500 ppm DMN ¥Rin& 4 28085 L
7o

81

55 7 # : cholesterol LD <V v FERIEAE, 500
ppm DMN y#hn 8874 2 AL L -,

SR LEISET, HATALHETHLAKROE
A 1170 - 7223, DMN wirba3, E@ROLTH
BLALOT, FURHIE I MOMRE S Tk o\
BETH5.

P Eo#s 24C fichicflEE T, 15328
HFEEL, ZoRERL, BiPhOLsBEOBEED
FREPEE LN, 88 Bk iear 7
W, BB OREYREMBENCRE L. Th
LOEBFECEML Fig. 1 olxvchsb.

2 B K &

1. #ESIVCBERORL

OB, FEUME, ERHGE XOR TR
PHEREE D OCCERROLERE O ERY —FHE
R L7 (Table 1).

BEENEE L OB ORI CHRDEE S
HOTH D, HEHEIE32ERCH DR, —if
DL DTCIGAMKE IS DL H 5.

Table 1 Changes of body and kidney weight in rats treated with
DMN, MMC, 5 FU, 3-MC, ANI, DES and Ch*

Body Weight (gm)

Group No. of Rats Avgggitig? Weeks Initial Final Kidf,lgfyt Wﬁl%ihgt}gég )
1 DMN 16 34.240.5 170.1 397.0 1.78 1.51
I DMN+MMC 6 32,040.0 150.0 332.0 1.54 1.51
I DMN+5 FU 7 32.0:£0.0 173.3 412.0 1.44 1.60
v DMN+3-MC 6 32.0%0.0 170.0 486.0 1.95 9.20
v DMN+ ANI 5 32.0£0.0 180.0 202.0 0.81 0.83
VI DMN+ DES 11 32.1%3.1 1563.7 231.0 1.06 1.06
Vi DMN+Ch 13 32,0£1.3 160.0 353.9 1.36 1.61
ViIr | MMC 6 32.0£0.0 157.1 403.8 1,31 1.28
X 5 FU 6 32.0%0.0 ‘160.3 410.4 1.11 1.30
X 3-MC 8 36.040.0 158.0 390.7 1.18 1.22
XI ANI 7 36.0£5.0 160.0 388.3 1.22 1.24
XII DES 11 32.5%0.5 154.7 303.0 1.20 1.23
XIII| Ch 6 34.0%£0.0 161.2 418.5 1.20 1.21
XiV | Control 6 34.040.0 165.6 419.3 1.21 1.18

* DMN : dimethylnitrosamine, MMC : Mitomycin C, 5 FU : 5 fluorouracil ; 3-MC :
3-methylcholanthrene, ANI : e-naphthyl-isothiocyanate, DES : diethylstilbestrol,

Ch : cholesterol.
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2. BROMHBEFNE L JOBIEEORA

4. B OB RieownT

FTERBEL TS L 5, BESTCop ks
B 2 B KBIL T3, ThebbE 1 8ibhbh
PIEAAR (renal cell type) LIEA TV 54 DT,
BRI CIEREY b, Bl E i Em
WamRL, MO WRKHELOT, OB
HlloHBgrb o oThs Fig. 2). TowiiE
FARAFEE L E B 2 bR AR IE L pe o
Atk ch s (Fig. 3).

# 2 OENTRSH LM (anaplastic cell type) »
BEA TGRS DT, HHEED B IO AT oEE
MR 2 OF A DELRTRE L, ToFicRifl
BEERFEEL, BELLBERRz LI LI, 3
Brixbndbochs (Fig 4. ZomHE LiH
HAoRyLicilao@@Ech s (Fig. 5).

Zh SO BN b DMN Rina 5t
Zbiieps, MMC, 3-MC, ANI ¥ L o8 DES b5
EBWCTIBE CH- 7o (Table 2). $ichd, Zh

5 OBIEECTCTAEEL L E 2 bh s REE L
B LB RIE G- E R E BRI B RS LHifa D
B EOBEHZE L o, BT 6
o DES BEHCALRE. Otz DMN o
BHCh b b, BERESE IS o5
T, RS LR R OaRE S
aobhis (Fig. 6, 7). ZOBEX L LRSI,
BREQEE Tloo . Thb ORI Table 3 ok
KOTHD, Tichb PAS K, MRl v-Th
LB, SRRk, omSELEAaORKE)
bz Oty lipofuscin H{PWHELEE 2 T 5.

v, BEEORESRECOWLT '

EROBEE DT F I HEORERY D
&, 1R R\ W CR16E12, 5% cERORE
MARBRA, —75, 5 2 BRe33.3%, 5 3 Bic57.1%,
5 ATHC66.6%, H5BHC 0%, H6BHC 0%, BT
FHC61.5% ¢ DMN FEFci SEERwe X, £
ORAERC 7 D OENRD bR, $ithh, DMN
L 3MC & oft RiF5HFEClL 4/6(66.6%) €, DMN

Table 2 Histopathologic findings of the rat kidney treated with DMN,
MMC, 5 FU, 3-MC, ANI, DES and Ch*,

Histopathologic Findings of Kidney Kidney

Group . Tubular Ep. . : Y Anaplastic |

" el prositer-gplastc CellipouncindikeRensy coltvPe colliype  facidence 5

I | DMN + + - + +H 12/16  75.0
I | DMN+MMC + + - + + 2/6 33.3
11| DMN+5 FU + + — + H 4/7  57.1
1V | DMN+3-MC + + - + + 4/6  66.6
V | DMN+ANI - + — — — 0/5 0.0
VI | DMN+DES + + +H - - | o/11 0.0
VII| DMN+Ch + + - + H 8/13 61.5
VIII} MMC - ~ - - — 0/6 0.0
IX| 5 FU - - - — - 0/6 0.0
X | 3-MC - - - — - 0/8 0.0
XI | ANI — — — — — 0/7 0.0
XII| DES - - H - - 0/11 0.0
XIII| Ch - - - - - 0/6 0.0
XIV| Control . - — - - - 0/6 0.0

* DMN : dimethylnitrosamine, MMC : mitomycin C, 5 FU : 5-fluorouracil ; 3-MC :
3-methylcholanthrene, ANI : a-naphthyl-isothiocyanate, DES : diethylstilbestrol,

Ch : cholesterol.
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Table 3 Reactions to chemicals and stains of intracellular pigment in the
proximal convoluted tubules of diethylstilbestrol treated rat

Organic solvents (alcohol, ether, xylene)
Aqueous solvents (hydrochloric and sulfuric acid)
Oxidizing agents (hydrogen peroxide 30%, 24hr)

Stains

Sudan IV (frozen and paraffin sections)

Sudan black B (paraffin sections)
Hematoxylin
Eosin

Periodic acid Schiff reactions

Lillie’s ferrous sulfate test for melanin

Masson-Fontana method for melanin

Nile blue sulfate

Gmelin reaction for bile pigments

Alkaline phosphatase (frozen sections)

Acid phosphatase (frozen sections)

Prussian blue reaction for ferric iron

Turnbull blue reaction for ferric iron

Insoluble
Insoluble
Color fade

Weak
Negative
Nagative
Negative
Weak
Negative
Negative
Positive
Negative
Negative
Weak
Negative

Negative

BRI 5B L ORI EN R - .

Cholesterol ~<=v v b JEBEC Y Anie D BRDOEE
B m b, F7 5FU % MMC #5808 34
THBBORAND LRI, R\ b B HEA
WL, HOERL S THEILEREFTH
BOT, ZOBICENTL IR BIEANCOW TR
MEBNDE L2 I,

Lo X siciERied L, DMN & ANI L O°
DMN & DES & off B iz mi&ix 0/5(0 %), %%
T 0/11(0%) &, LHREEORELIISL AR
T, BT EEOMEIRIE S A B ivie (Table 2)

% #

WRENFERE 8 TERRINCBEBEE 2 F5
R, e HERS 22, EBRNEE
BEOWREL BRB EHKDRL, Fth
HHLWHREE Wi b, BEEREL
B2 OMFRHEV bR TW B IR
T bEEFREME & hormone 23 H Sh T
W5, LEEREYERC X OEESAELRED
1%, Ifeld (1936)'z3 1, 2, 5, 6-dibenzanth-
racene #BEMNIC FHE LD H tho TH 508,
Morris & (1957)* 23 N-4-(4’fluoro)-diphenyl
acetamide # AW, Z7 Magee &
Barnes (1959)" % k¥ Zak & (1961 23

dimethylnitrosamine # &AM HAW CEE4
fE5 c LICRIH L.

o DMN HEED HAD 7 K&,
cell type & anaplastic cell type &, /b
b b Grawitz f@E L Wilms FEE L
O2BEOEE N TCEHLTHS, Lol
Bh, cOWBRIVEENBNOT, PR
BRI - THS L gaE, Magee s
B4 kof Thomas 518 BT3B X 5kt
EErERCREL, BEEELELIC LNTE
., chies LT DMN okgE% 5Lz
BEHCRBEENGRCREET LR, ToAK
BEHORDTCTHLORS . 22T, bh
bR« B OE, 500ppm % 2 80 &
B n w5 HERHAY, GRaroBRNC
BEEAEL c e 2R LE, BXEWIH
R HRCESEX TS 2, ToEEOM
BENFRA e POBEE LFLLEIOTH
Zwnsziridic, UBORRETES L
CIHFFEFR AL Wz, BEbhbh oo
FErAWT, BeroBRCBEEAES C
EEBT TN 5B,

7, BEEOERKCEL Tiifiod~<
TOENES & AR iz o b & icifiF

renal
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Mixtiied © ERFAC, T hUCBUES iR
e LUTRBHFHIR TN S, RELDORK
B Ly, RETRExOHEEHERS
DWERS 2, FTH Actinomycin D o BBt
NED Wilms B 015 270 0 BF 7 s
DG SNT B, R RBERE Lbn
B, LhsBic R ic ESRIVEIES % Fv
T, TOBRBEOUBL B LIS LT5R
AREbD T AL LRETS 5.
EEOHE L DMN BEE K 51 5 RET
1, Mo #1427 12X 3 OEERAR ANI &
31 DES =~V .y VX 02l hc
W, 1944%4F Vasquez-Lopez'? 3@ Golden
hamster & BRI, estrogen 2B L5 L, B
BEEARET B LERAL, coBRERUE
Matthews 519, % ¥ ¢f Horning'®® 7 Fic 1 b
BREAIN TV, —Rickrevic X 5
H 1z o Tk Bloom —Jg20,21 (dprogesterone <
testosterone % Fi\» 7= iMHIEHA % %5, Bloom
Ltz 0% v P OFEE L TR
BRAL, BBOH 5 BBl F AL, proges-
terone © 3, testosterone T 1#lDEEE
DOHEEEREL TS, KFTETEIHOA
L ENAROBERBRELZB]EL T D, LS
- TEEOFERE —F Matthews % Horning
LOERBR LI MHR T 2EETESS.
LarL, DES ik 3 EERE~D fEA 2w
Tk 2-acetylaminofluorene % f\7% Morris
LEORE k- CHHEoREOTH IR S
ZEAMEIRTWS, Lichs TSHEDRER
TRBREY O HEI X 5RO ENHE &
tr>d, Tihbb, DESREO AR~ E
W OB FIEEEE RIS % 23, Wistar R ratic
BL TR LABETEENNCE L X5 225
5, LAt s Wb ELoREEL S
2&LTh, AN 25L& FAffcREE
WEERRCERE L L ik, L AERN
CAERAT 22 L3 FRIR SR, WThicl T
L ORFBCEL TRAEID DRI LML S
PDERSDE5, RedH@EDH - = ANI ©
DNTh, %mx%mHTWﬁ@%®%A&H
B, BbaThRY,
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¥ B e Tk renin, angiotensin o4}
W, &HBVk erythropoietin o pEA: 7 ¥ O TH
B endocrine system W & BT 2SS 2 % %
LNWRBHERC W T EALRH VIR LF
RICNAWHFNEEA D I DIRBRY ML 5
¥CTHBEELS,

bhvbhid c 0ERE T &<, HUEEY
HoBH% 52 LEREZHET TW 50T, Kt
TR H O R oW COfERE R~ 5
TEEEL, BRTHET I EELEY,

& ¥ v

1D DMN EEE» 8B h = EBNERE
JEHAL, b rOBEEOBBRECEELD LD
LS X5 ERNT — 2285z HN&
U THB BT 2 =B e i k.

2)  FHwiEF L mitomycin C, 5-fluoro-
uracil, 3-methylcholanthrene, a-naphthyl-iso-
thiocyanate ¥ X of diethylstilbest_rol TH 5,

3D zo3H ANl kX DES i X b EED
RAERSEecHEsh, ¥eiEEttsEbh
5 RME B o HLER B B M E M
~NORMEMlARER E 0L Z L .
= &1 DES # 5. # 112 DMN 0¥ 5 04 i 7
BT, R L EMRF lipofuscin
BEFEOWELRA DRI GREED Zw’{ﬂ:&
WwWx k5,

D vh® YRR X s B80T,
BT S breRREMEERTH 50T, KT
o8 O ST S RaN TS AN

5 BN EEHIERE D BT
b0, SHCOFHEILIDCRIFE ML D
RETHBEERSD.
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BN BEFE MBI L RE L £ T
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