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In  vioo Release of Radiocarbon from Labeled Ehrlich’s Ascites 
Carcinoma Cells. (22613) 

KIVIE MOLDAVE. 
Depart ittent of Biochemistry, Tufts University School o f Medicine, Boston, Mass. 

The relationship between tumors and their 
host tissues, particularly with respect to pro- 
tein metabolism, has been the subject of nu- 
merous investigations( 1-4). Recently, iso- 
topic experiments have been reported in 
which the administered isotope was confined 
to the transplanted tumors themselves ( 5,6) .  
These studies have suggested that protein 
metabolism in tumors is essentially, though 
not strictly, a one-way passage. Rabson and 
Winnick ( 5 )  transplanted Walker carcinoma 
tissue labeled with tyrosine or leucine-C14 
into rats. A rapid initial loss of radioactivity 
was observed during the first day, resulting 
from cell breakdown during fragmen’tation 
and from initial autolysis. A small but sig- 
nificant amount of the remaining radioactiv- 
ity was releasled in each of the following 5 
days. Greenlees and LePage(6) injected TA 
3 ascites cells, labeled in vivo with C14-gly- 
cine, into the peritoneal cavity of normal 
mice. Radioactivity was released from the 
tumors with 9% appearing daily in various 
organs, urine and respiratory COZ. The trans- 
fer of radioactivity from the tumor to the 
host tissues suggested that the loss of isotope 
from the tumor cells was continuous and 
regular. Since the tumor proteins were not 
separated and analyzed in these experiments 
(6) and radioglycine is known to contribute 
C14 to the lipides and nucleic acids, an ex- 
change between the neoplasm and its host 
strictly with regard to amino acids cannot 
easily be interpreted. 

In the present study, the release of radio- 
active protein from Ehrlich’s mouse ascites 
carcinoma cells labeled with C14-leucine was 
investigated. Radiocarbon from leucine is 
incorporated primarily into the proteinis; 
however, since some of the radioactive 
products from leucine were taken up by the 
lipides and nucleic acids? analyses of these 
components are also presented. 

Experimental. .Ascites cells labeled with 

radiocarbon were prepared in vivo by intra- 
peritoneal injections of l e ~ c i n e - 2 - C ~ ~  into 
mice bearing a 4-day-old ascites tumor. One 
mg of radioleucine with a specific activity of 
approximately 4.5 x lo6 counts per minute 
(C.P.M.) per mg was injected per mouse. 
The radioactive cells were recovered 48 hours 
after injection of the isotope, separated from 
the suspending ascitic fluid by centrifugation, 
and resuspended in 10 volumes of Krebs- 
Ringer-Phosphate buffer solution, pH 7.4. 
Aliquots of 1 ml of the cell suspension were 
injected into the peritoneal cavity of normal 
mice. At the end of the experimental per id  
the cells were recovered with the use of sev- 
eral 0.9% saline washes and separated by 
centrifugation. 

The acid-soluble (TAS) , lipide, nucleic 
acid and protein fractions were obtained by 
the procedure of Hurlburt and Potter( 7) as 
modified by Tyner et aZ.( 8) .  Duplicate ali- 
quots from all samples were plated directly 
and counted with a gas-flow tube. Proteins 
were plated from a suspension in ethanol- 
water. A minimum of 4,000 counts were 
taken and the appropriate self-absorptiun cor- 
rections applied. 

The recovery of labeled trans- 
planted tumors removed from the animal 
about 15 minutes after inoculation is pre- 
sented in Table I. Approximately 2070 of 
the administered radioactivity could not be 
recovered immediately after inoculation. Such 
losses, probably due to manipulation, expen- 
mental technic, etc., were consistent but 
greater than the 870 observed by Greenlees 
and LePage(6). In all of the following ex- 
periments, one animal was sacrificed immedi- 
ately after inoculation and recoveries a t  sub- 
sequent times are expressed as per cent of the 
radioactivity recovered after 15 minutes. 

Table I1 summarizes the results obtained 
with radioactive ascites cells maintained in- 
traperitoneally for 24 and 48 hours. Consid- 

Results. 
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* Total C.P.11. 1wr fr:ic.tioii. 

erable tumor growth occurred as shown by the 
increase in the weight of tumor protein recov- 
ered. The lipides did not change consistently 
or significantly in any of the experiments. 
Twenty-four and 45*% of the radioactivity in 
the nucleic acid and protein fractions respec- 
tively was lost from the tumor during the 
first day. Less than 1076 of the remaining 
radioactivity in either of these 2 fractions was 
lost during the 2nd day. The release of iso- 
tope from the ascites cells is considerably 
slower and constant between the 2nd and the 
5th day (Fig. 1 ) .  -4fter a rapid initial loss 
during the first day. an average decrease of 
about Sc/.i per day was observed in the nu- 
cleic acids and proteins recovered. The pos- 
sibility that the marked loss of radioactivity 
during the first day may have been due to a 
reaction of the host against the inoculated 
tumor. resulting in a destruction of tumor 
cells, was tested by transplanting the labeled 
tumor into a mouse already bearing a tumor. 
Three days after inoculation of a mouse with 
0.2 ml of an unlabeled tumor cell suspension: 
the isotopic ascites cells were injected. An ali- 
quot of the labeled preparation was injected 
into a non-tumor-bearing mouse at  the same 
time. The results are shown in Table 111. 
S o  significant differences were found in the 
release of radioactivity from the 2 inocula. 
Over 30% of the C14 in the nucleic acids and 
proteins of both tumors was lost during the 
first 24 hours. This rapid initial release may 
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reflect the metabolic behavior of the trans- 
planted cells. The possibility exists that a 
number of the cells in the preparation may be 
incapable of survival and growth, may auto- 
lyse, and are thus lost from the transplant 
soon after inoculation. Babson and Winnick 
( 5 )  found that between the 2nd and the 5th 
day, the actively growing isotopic tumor 
transplants in their experiments released ap- 
proximately 8% per day of the initial radio- 
activity administered. The authors cite as a 
possible criticism of their experiments that 

TABLE 11. Rccov-crg of Radioactivity f 1’0111 IA:~l~(~l td  Tr:tnsplants Maintained for 2 Days. 

r.-TAS-, Lipides ,-- S~ic . l c i c  acitls (-Proteius- 
% % 70 Wtofpro- 

Time c.p.11. reco\-cl.t>li c.Px ( ’.P.JT. recowred C.P.11. recorered tein (mg) 
~ 

15 min. 3,175 1,020 1,i5U 72,000 23.9 
24 hr 2,490 79 1,250 1,330 76 40,000 55 79.6 
48 ” 1,860 69 1,040 1,205 69 37,200 52 90.2 
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TABLE 111. Influence of Pre-Existing Tumor on Release of Radioactivity from Labeled 
Transplants. * 

r- Xormal mice-, - Tumor-bearing niice- 

Time, hr TAS acids Proteins TAS acids Proteins 

24 53 68 60 42 71 68 
48 45 61 55 39 60 64 

Nucleic Nucleic 

* Recoreries of radioactivity expressed as % of 15 niin. values. 

since the most rapid growth occurs at the 
periphery of the tumor, the original trans- 
planted portion would probably be the first 
to become necrotic. Very little necrosis was 
observed however. Greenlees and LePage 
(6) found that labeled TA3 ascites cells re- 
leased 10 to 207% daily of the radioactivity 
originally present. These workers present 
analyses of the combined lipide, nucleic acid 
and protein fractions from the recovered cells 
which showed a loss of 11 % of the C14 on the 
first day and 60% in 2 days. The extent to 
which C14 is released from any of these com- 
ponents and thus contribute to the body pool 
cannot be estimated from this data. The 
present report indicates that actively grow- 
ing Ehrlich's ascites cell proteins release 
about 8% of their radioactivity per day dur- 
ing the 2nd to the 5th day period. 

The data presented here and that quoted 
above suggest that a small but significant 
exchange exists between the proteins of the 
tumor and its host. The possibility exists 
that the failure to recover all of the adminis- 
tered isotope may be due not to the metabolic 
release of labeled constituents from the as- 
cites cells but to the loss of cells due to 
autolysis. 

Summary. Ascites cells labeled with radio- 
carbon from l e ~ c i n e - 2 - C ~ ~  were injected into 
mice. The amounts of radioactivity remain- 
ing in the acid-soluble, lipides, proteins and 

nucleic acids of the transplants for periods up 
to 5 days was measured. A marked loss of 
C14 from all of these components occurred 
within the first day but did not appear to be 
due to a reaction of the host against the inocu- 
lated cells. Between the 2nd and the 5th day 
a small but significant amount of the C14 in 
the proteins and nucleic acids was lost per 
day. These results suggest that the transfer 
of labeled nitrogenous constituents from the 
tumor to the host tissues occurs to some ex- 
tent. The possibility that these results may 
be due to the destruction of the cells must 
also be considered. 
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