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INFLUENCE OF TUMORS ON THE LIVER CONCENTRATION OF
RADIOCACTIVE STIIBAMIDINE
- John C, Weaver, Bert M, Tolbert and Barbara J, Kreuckel

' : Donner Laboratory of Medical Physics and
f , Radiation Laboratory, University of California, Berkeley,

October 23, 1950

ABSTRACT |
A series of normal and tumor mice weré injected With stilbemidine-
amidine—Gl4. ~After 96 hours, the livé?s:were r;govéddand analyzéd for
radioactivity, Much higher and distinctly abnormal concehtrations of C}4
were fodnd in the tumor-bearing A aﬁd‘dba strain mice as‘compared to the |
controls, Some data for €57, Bagg and McDonnel strain mice are also
present,

The relation of this phenomenon to possible abnormalities in nucleic

acid concentration in tumor-bearing mice is discussed,
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INFLUENCE OF TUMORS ON THE LIVER CONCENTRATION OF
" RADIOAGTIVE ‘STILBAMIDINE*
Jdohn C, Weaver, Bert MolTolbert and Barbara J, Kreuckel .

Donner Lahoratory of Medical Physics f* and‘
g Radiation Laboratory, University of California, Berkeley.
October 23, 1950 '

Dnring’tne.course of studies with radioactive stilnamidine, certain
findings have appeared that are of sufficient interest to warrant a prea i
liminary report | | | |

Kopac (l) reported that stilbamidine destroyed the neoplastic cells
in cultures of rat mammary adenocarcinoma and transplanted lymphosarcoma.
Snapper (2) further studied this drug and found inclusion bodies containe
ing stilbamidine in the cytoplasm of plasma cells in patients with multiple
myeloma° Accordingly, c 4-==1&heled stilbamidine was prepared and its meta-
bolic distributlon in normal mice and a patlent with mnltiple myeloma was
undertaken (3,4) These experiments established that the oxidation to
01402 of stilbamidine by the body is negligibleo

These studies suggested the poss1bility of 1nvest1gat1ng the locali-
zation and distribution of activ1ty in mice W1th various types of tumors.

Accordingly, normal and tumor bearing mice were 1njected 1ntraperitoneally

*  Supported in part by the Atomic Energ&vCommission.

#* Division of Medical Physics, Department of Physics, -
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with 0.4 mgo (4.50 x loé»disa/mgs)}of stilbamidineamidinewG14 dissolved in'f*5f'”‘7

0,05 mi, salineo The GlAmlabeled stilbamidine used for this experiment was
synthesized by Dr. J. C. Refd (54 L R
| Ninety=81x hours after inJection the mice were killed with ether and
autopsied Livers spleen‘9 kidneys, panereas and tumors were removed dried j'
in vacuum, weighed and burned over copper oxide and the resulting carbon |
dioxide was eonverted to barium carbonate and the radioactiV1ty measured
w1th a proportional counter (6) . The mice were kept in separate oages de=
signed to prevent contamination of food and Water With excretao"

Tables I and II show the total concentration of radioact1V1ty present
1n the 1ivers of normal and tumor mice 96 hours after ingeetiono The total
liver activ1ty 1s gluen as percent of injected dose° It is ev1dent that |
very much higher and distinctly abnormal eoncentrations of radioaetivity are_:
present in the 11vers of the tumor bearing mice as eompared to the controls 7
for the A and dha strains° With the number of animals used, no eorrelation E
between tumor Weight and liver ooncentration of radioactiv1ty can be esta«= :
blished  However, there appears to‘be some correlation between mouse weight;'
and liver ooncentration of radioact1v1tyo Thus, there is a small increase
in liver concentration in the normal group W1th increa51ng mouse weightso ’
‘rConverselyg there appears to be a drop 1n liver eonoentration in tumor mice
'with increasing mouse weightso The number of such mice is inadequate to
'definitely establish "this eorrelationo The three mice w1th lymphatio leu= =

" kemia were found to have elevated levels ef radioactiv1ty in the liver, but }

* TNucleometer, Radiation Counter Laboratories9 Chicago, I1linois.




Activity Found in‘the Livers of Tumor Mice 96 Hours after
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“TABIE I

.Injection of Lsbeled Stilbamidine
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NOo'

Strain |

Sex

‘.Age‘
- (Months)

Mouse

Weight,
gms.

| Tomor

Weight, |
wet, gmso

Liver
Weight,
dry,gms.

Total Liver|

Activity (%
of Injected
Dose

Type of -
Tumor ’

Xs1' |

XCWL
%251
X351
X451
X551
X651
%751

XG2

XG3

o
w2
XLL3

XML1

XCB1

> o = B B b b B

dba

dbs

dba.
McDowell
McDowell -

McDowell

C57
C57

malg
,malév
mglé
male
male
mgle
malé '

male

-male
male

male
féméle
fgméle
female
méle

female

o o

S N - U SEENY SN SN

18

2
23
23
21

22

f-24

o1
21

24
32
29

26
20 .
19

30
36

445
2.09
Lbs
339
4.26
4oT6
large

1arge

2,27
4.67
7,06

0,06
0.30
0.16;

.030'58{‘ .

6,03

0.272
0.265
0.321
0.310

. Qgé99 |

| : . 00326

0.176
0.184
0.407
09559'

00547 |

0.430

0,296
0.258

0.573
0.659

i
53
23
30
31
31
1
21

1
12
1

. 35
33

oy

Sarcoms

Mammery - -
Sarcoma

Sarcoma

Sarcoma -’

Sarcoma

Sarcoma

| Sarcoma -

Velanoma

Melanoma
Uelanoma
Lynphatic’ -

Leukenia

1

Lymphatic .fi
leukemia

Lymphatic
leukemia

MyGIOgénéus”v
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Activ1ty Found in ‘the leers of :Normal’ Mice. 96 Hours after

| b Injectlon of Labeled Stllbdmldlne R SR f o~
No., str;iﬁ.f§°isek' *‘ (Mﬁn:héj wggziig ,ﬁiizit;;':»f§t§$:§i§iﬁtiéﬁéﬁiﬁ§*
: IR . L. f~gms,' ‘dry,:gms, .

sc43 | A | male 10- 24 | .35 2,5

scig | A, | male 12 | o2 496 7.7
|scio | A male | 6 2 .535 7.7
sos0 | a _ma;_; ',{:-_' 2% | 539 7.5

sc57 | A nale 5 20 | 0336 bk
5658 _:A, maié 5 22 ©.380 4.8

5659 A mgie 5 22 ,389 2.0

sc60 | 4+ | mate s 2 | .08 3.0

sc40 | Bage - | male 10 32 512 5,1

séz,l- ‘| 'Bagg male 10° 34 .513 7.5
SC42 | Bagg male 10 32 ‘05%9 6o4
|SB1 | dba - female | 18- 28 o .33 8.0
1SC46 | dba male 8 23 o473 4o6

sc47 |ava  * | male 8 25 | s 50
scs1 | cs7 Cfemale | 6 23 406 30.

SC52 'c577 female | . 6 2 2420 A7,
{scs3. | os7 mele | 6 2 459 2,
sos4 [os7  |male | 6 | 2 443 .

scs5 | o57 nale 13 32 575 36,

SC56 57 male 13 32 57 30.

~
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the significance of this ‘group is not known since no control determinations
have been made for mice of the cn58 Straino e

It is of 00n31derable'1nterest‘that theﬂnormal 6;57 strain mice:have

~liver concentrations .of radioactivity in the sanme: range as mice with neo~ - .U

,plasmso ‘Whether' this‘is unique for mice which develop spontaneous non~ f
=epithe11a1-ne0plasms or whether it is 601ncidental,remains for further
- study. - Here increasing mouse weights'appearS'to be associated with in—

creasing liver concentrations of radioactiv1ty following the pattern of the

other normals in-this respect- ‘More mice with tumors will need to be. studied - B

before the effect of tumors on liver concentration in this strain can be ,

. known,

The specifie activ1ty of liver for the tumor mice averaged 35 46/, dis /

' mg. /min° and for thé strains A, dba and Bagg controls 498 dis,/mg /mino For -

the normal strain C-57 mice the specific activityuaveraged'2,726 diso/mg./min.;

No definite correlation could_pe'established tetween tumor”weightﬁorfmouse ;
weight and specific activity.

The concentrations of activity 4n the kidneys and spleens of the tumor

mice averaged 7.5 and 0.2 percent of 1n3ected dose respectively and are'a \':

little greater than in the normals, but the differences are not significant

for the number of animals studied to date° The concentration of radioe-

activity in the panCreas "was' found to befintermedrate~between spleen.and5wyf- o
kidney and is in the -same range for both control and tumor miceo None of ff RN
the tumors containéd moré than traces of . act1v1ty Which compares w1th Snapper's

qualitative results in which he found no evidence of': localization of stil= vﬂ?.f

bamidine in transplanteble lymphosarcoma and mammary -carcinoma (7)

e
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Kopac . has shOwn:thatrstilbamidine'dieeecieﬁes5protamine—nucleateueom-

plexes with the release of partially denatured protamlne molecules and the o

».'.5'.f x(‘ TR -'v U S

formatlen of an 1nsoluh1e st11bam1d1ne=nucleate complex (S)p{ Snapper and
. his group have presented evidence that stilbamldine is capable of specif:i.-== .
cally combining with rlbose nuclelc acid in the cytoplasm of myeloma cells (2)
Kelly and Jones (9) have found a con51derable increase in turnover rates of
'desoxypentose~nuclelc‘acld in the.liver,vspleen and kidneys of tumor mice
with transplédnted mammary cancer as compared with turnover rates in normal
mice. The behavior of Tribose nucleic in this regefd.is notlkﬁown._ L
-It'éeeme pessibleg then; that;etilﬁemidiﬁebpreeipitates iﬂ‘theeliver
cells as an insoluble stilbamidine-nucleate complex and the increaseéuamouﬁts7
present lnfiumor;beerlegrani;els.efe"feleted eo‘increasedvfermation ef‘ceré
tain nucleie~acids'in.these;livereo,,Studies are being made to detef@ine,the
chemical nature of the stilbamidine complex or. derivative that has concen-
trated in these livers and in what é1émén¢s'of7£pe liver this material is
located. |

In a patient with -multiple myeloma,-WhovWaé injected with Q%4=labeled_

stilbamidine, it was found that an umexpectedly high concentration~of,rad;ov .
activity was present in the liver at autopsy three months. later (4),,,While Lo

this fits the pattern of the mouse results, moré studies ef,humans with and

without malignant .disease will beﬁnecessafy“befere'signifieance canwbe
attached td»this'iéolated;findingab"-r

“The  authors wiSh:te‘thankarofessors J;~H;HLawrence, H. B. Jones_and
M, Calvin for their interest and-help-in:this.WOrk,and,Mra.Saburo Tkeda

for radioactive measurements.

< -
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