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Effect of Neoplastic Tissue on the Turnover 
of Desoxypentose Nucleic Acid1 
Lola S. Kelly and Hardin B. Jones 

Division of Medical Physics artd the 
Radintios Laboratory, Depnrtment of Physics, 
University of California, Berkeley 

I n  the course of a general investigation of desoxypen- 
tosc nuclcic acid turnover rates, a striliing difference was 
found b c t ~ ~ ~ c c n  tissues normal andtlie of mice those 
bearing transplants of mainrnary carcinoma. 

The general plan of these experiments was similar t o  
that  used by Hevcsy (1). The relative nucleic acid turn- 
over rate was measured by giving a tracer dose of radio- 

Five to 10 g of tissue was ground with sand in  mortar 
and pestle and mixed with 10 ml of 5 %  NaC1 solution. 
~h~ tissue was then boiled in water bath for a few 
minutes, 0.25 ml glacial acetic acid was added and then 
made basic with 0.5 g NaOH and 0.1 g sodium acetate. 
The basic mixture was boiled for  about 1lir, or until the 
organs werc almost completely dissolved. One ml of gla- 
cial acetic acid and 0.7 ml of a 5% dialyzed ferric hy- 
droxide solution wcre then added. After standing a short 
time, anotlicr milliliter of acetic acid was added and tlie 
solution was centrifuged. The supernatant mas treated 
with a n  equal volume of methyl alcohol, and the crude 
nucleic acid mas centrifuged off. 

I n  order to purify tlie desoxypentose nucleic acid, it 
was dissolved in 5 ml of N-NaOII solution, and the fol- 
lowing solutions werc added: 0.2 ml of a saturated solu- 
tion of disodium phosphate, and an  equal volume of 
metliyl nlcohol. After heating in a water bath a t  65" C 
for  15 min, the inlpurities wcre centrifuged off. The 
supernatant solution mas placed in an  ice bath, acidified 
with 3 molal I-ICl, and diluted mith a n  equal volume of 
methyl alcohol. The nucleic acid was then centrifuged 
off. The purification was repeated six times. 

TAELE 1 

Tumor 

mcigl~t No. of Liver* Spleen* Iiidncy* Intestine* Tumor* 


al,il,lal anilnills 

0 (controls) 24 0.743 f0.06 36.0 +_ 1.9 0.515 5 0.027 15.1 f0.87 -
0.084 g 24 2.10 f0.22 57.8 + 3.5 0.027 5 0.1::2 17.5 f0.46 -
1.2 g 188 3.83 + 0.10 - - - 25.0 & 0.45 
2.8 g 24 4.1G 2 0.40 G7.9 f1.4 0.030 5 0.11 13.0 f0.8 -

* The r n l , ~ ~ s  	 coorlts per niilli:r:~rn the nnmher of connts in- ?irtn rc>gre,cnt tht. nui~ihorof P ' Z  ol' phoayhoros divirlril II$ 
lrcted, normalized for the weight of the mice. Errors quoted are lou. 

active sodium pliospl~nte, sacrificing the animals af ter  2 
hr, and isolating tlie desoxypentose ~iuclcic acid from the 
~ ~ S S U C Sto be i l lrestignt~d. The anilllals used u w e  female 
A strain niice bearing bilateral transplants of Strong's 
mammary carcinoma. 

Fro111 Table 1, i t  is evident tha t  there is  a very sig- 
nificant increase in tlie specific activity of the nucloic 
acid in the lirors, spleens, ancl liidneys of tumor-bearing 
animals. The incre:lse is  proportional to  the tumor size, 
but is not For tile small intestilles, is 
significant lolvering of nucleic activityof 

host animals. ~i~~~~ examillations shol,,ed no metastases. 
Sodiuln phosl?hate mas given illtraperitonenlly. The 

mice were sacrificeil 2 h r  later, the tissues were dissected 
out as  rapidly as  possible, and the isolation of the l~ucleic 
acid was begun. I n  order to  obtain enough purified des- 
oxypentose nucloic acid, tlie tissues from three animals 
had to  be pooled. 

The method used for  isolation of the clesoxypentoso 
nuclcic acid was essentially Levene's, a s  modified by 
Elein and Beck ( 2 ) .  Some changes were necessary t o  
make the method suitable fo r  a tracer experiment. 

'Partially supported by U. S. Atomic Energy Commission. 

After this the nucleic acid was dissolved in  NaOH 
solution and reprecipitated mith HC1 and ~nethyl  alcoho1 
four more times, finally dissolved in  about 5 ml of 
0.1 N 	~ ~ 0 1 1solution. 

IClein and I3eck found tha t  the nucleic acid was pure 
by chemical criteria after only three repurifications. 
I-Io\r.cver, as  call be seen frum the values given here, eight 
to  ten precipitations were found necessary in this experi- 
~ n e n t  in order t o  attain constant specific activity of tlir 
nucleic acid upon successive reprecipitation. I n  a typical 

liver sample, the following values were obtained on ali- 
q u o t ~taken af ter  the stated number of precipitations. 

precipitations Specific activity 

3 	 27.1 x 10" 

Individual specific activities of tissues measured in 
this 111a11ncr af ter  ten precipitations show considerable 
reproducibility, as can be seen from the relatively small 
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standard errors i n  Table 1. Partial  purification of 
desoxypentose nucleic acid may include a variablc amount 
of some phosphate contaminant of high specific activity, 
which ~vould account for  tlie variability of several orders 
of magnitude found in earlier studies. 

The presence of man~mary carcinoma transplants sig- 
nificantly alters the turnover of desosypeiltose nucleic 
acid in the liver, spleen and kidneys of mice. IVorlt now 
in yrogrcss indicates tha t  the same effect occurs in 
Slonaker rats bearing transplants of lyn~phosarcoina and 
in pregnant rats and mice. It is  suggested tha t  the pres- 
ence of a rapidly dividing tissue inass may influencc the 
rate of cell divisioil (as evidenced by the nucleic acid 
turilover rate) in the other body tissues. 
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Presence of a Phosphatase in the 
Human Aortic Wall 

Esbcn Kirk and E. Praetorius 

D i v i s i o ~  of Gero?ztology, Washington U~ziversi ty  
School of Mediciw, St. Louis 

Previous failure to  demonstrate a phosphatase in the 
human arterial wall lias bcen a subjcct of some impor- 
tance in the discussioii of the patl~ogcnesis of arterial 
calcification. A perusal of the literature shows tha t  
phosphatase activity of arterial tissue Itas bcen exanlined 
only a t  ail alkalilie reaction. Fo r  this reason n more 
extensive i~ivestigation covering a wider pI I  rauge mas 
considered of interest. As the result of such studies on 
human aortic tissue a definite' phosphatase activity with 
an  optimum a t  p H  5.7-5.8 was demonstrated. 

Human aortas obtained a t  autopsy were carefully 
wiped frec of blood, and the adventitin and cxtcriial par t  
of the mcdia were stripped off. Tlic inti l i~a aiid residual 
par t  of t l ~ e  media mere then cut illto small picccs, and 
the tissue was finely ground with glass-distilled ~va tc r  in 
a Pyres  grinder. Tlle tissue suspei~sioii mas centrifuged 
and tlie supernatant siphoned off. Tlie supernatant solu- 
tion used in tlie experiments contained about 3 mg of pro- 
tein per 1111. 

Fo r  the study of tlie phosphatase activity, citric acid 
sodiunl l~ydroxidc (pIS 3.1-7.0) anil veronal sodium car- 
bonate (pH 7.53-10.1) buffers of 0.1 niolar concentration 
were prepared. Analytical reagents and glnss-distilled 
water Irere employed i11 the prepamtion, and the p I I  mas 
checked in a Colcn~an pII-meter. For  eacli p I I  level 
studied, t\vo samples, two controls, aild two blanlis were 
run a t  37" C. Each sanlplc aiid control tube contained 
5 ml of buffer solution and 0.3 nll of stipcrnataat solution 
(enzyme) wlicrcas the blanlis coiitai~icd 5 1111 of the buffer 
and 0.3 nil of water. Disodiu~n phen~-lpliospl~ate (15 nlg) 
in aqueous solutioil was adilcd a t  t l ~ c  onset of the cspcri- 
ments. Tllc eilzyn~e activity was stopped by the addition 
of 2.5 ml of 25% tricliloroacetic acid. I n  the case of 

the coiltrols the substrate was added af ter  tlie addition 
of trichloroacctic acid. 

Tlie sanlplcs aud controls mere subsequently filtered. 
Fo r  color ilevclopu~ent 4 n11 of the filtrates and of the 
blanlts was pipettcd off, a f ter  u-llich 3.2 1111 of 0.63 N 
sodiuiil Iiydroside, 0.8 n11 of Folill and Ciocalteus' re-
agent, and 2 1n1 of 20% sodium carbonate were added. 
Tlic blue color vrns con~parcd in a Duhoscq colorimeter 
with tha t  of n plieilol standard. The enzyme activity 
rrns calculated by subtracting tlic color value of tho con- 
trols from that  of the san~plcs. . 

Rcsults of studies on phosphatnse actirity a t  various 
p H  levcls are given in Fig. 1, which sl~o\vs a maximum 

MG. PHENOL 

0 ~ 1  

PIG.1. The cleavage of disodinm ph~~n~-lphos~~hate  at vari-
ous DII lcrels by the supernatnnt of a sclspension of human 
aortic tissue. Protcin in samplc, 0.3 111.g; s~ii)atmtein sample, 
13 mg ; reaction time, 30 min ; tenlgerature 37' C. 

a t  p I I  5.7-5.8. I11 addition to the major peak, a small 
pcali a t  about p H  9.5 mill be noted. This suiall eleva- 
tion probably represents activity caused by traces of 
allinline seruul phosphatase, since the activity a t  this 
pII  range was found to be increased by addition of mag- 
ncsium chloride. 

I u  further experiments conducted a t  tlic optimal pI I  
(5.75), a fa i r  proportiollality mas observed between the 
aniouiit of supernatant fluid used (0.2, 0.53, and 1.5 mg 
of protein, 20-mill reaction period) and tlie phospllatase 
activity, and between reaction time and cleavage of the 
substrate. 

A conlparisoii a t  p H  5.7 of the activity of aliquot sam- 
plcs of tlic original aortic suspensioa allil of the super- 
n a t a ~ i t  fluid obtained af ter  ccntrifugatioll sho~ved a 
liighcr pliosphatase activity per volume in the super-


