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In a previous work [6] we demonstrated stimulation of peptide synthesis in the liver of  starved mice,  using 
mitogenetic radiation. At that t ime we postulated that in the liver of normally fed healthy mice,  where the cells 
are not sources of mitogenetic radiation [3] because of the absence of fluorescent substances in them [9], peptide 
synthesis is accomplished by the expenditure of great energy quanta. The latter are derived from the recombi-  
nation of free radicals of  atoms, occurring as rare phenomena during the enzymat ic  processes. 

This hypothesis gave rise to another : if the liver of mice  with implanted cancers contains cancer "extin- 
guishers," which we would be led to bel ieve on the basis of the data of S. Ya. Zalkind and M. B. Novikov [7], 
the formation of these great quanta of energy would be inhibited. Thus, peptide synthesis would probably be im-  
peded and the state of the  liver in these animals would be analogous, in this regard, to the state of the liver in 
the starved animals. 

The following work was devoted to the experimental verification of  this hypothesis. 

M E T H O D  

Inasmuch as the presence of cancer "extinguisher ~ in an aqueous extract of the liver [7] may be caused by 
its presence in the blood, it had to be accurately proven that the cancer "extinguisher" was actually present in 
the liver cells. The following method was developed for that purpose. 

The freshly extirpated liver of  a mouse with an implanted tumor was ground up with powdered quartz. The 
paste obtained was agitated in physiological saline threetimes, and centrifuged each time. One ml of the super- 
natant fluid was drawn off and three "transfers ~ were made to a glycocoll  solution, following the method of  A. 
G. Gurvieh [5]. Every third "transfer" was tested for the presence of cancer "extinguisher," After the last centrif- 
ugation a small amount of  the sediment (0.5 ml) was homogenized in a glass homogenizer,  and 3 "transfers" to 
a glycoeoll  solution were also made from the homogenate.  The 3rd "transfer" was again tested for the presence 
of cancer "extinguisher." Determination of the "extinguisher" was carried out according to the method of  A. G. 
Gurvich [5]. We used biological detectors to observe the mitogenetic radiation. 

R E S U L T S  

Cancer "extinguisher ~ was detected in the 3 ~transfers" after the 1st and 2nd eentrifugation, not detected 
in the 3 "transfers" after the 3rd centrifugation, and again encountered in the 3 "transfers" of the homogenate. 
Microscopic study of the paste before the homogenizations showed that the powdered liver tissue consisted of such 
small groups of cells and their fragments that it was hardly possible to retain the extinguisher present in the blood 
after two washings. Thus, we concluded that the cancer "extinguisher" was actually contained in the liver cells. 
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T A B L E  1 

Determinat ion  of "Extinguisher" in the Blood and in the Liver of Mice  

fol lowing Subcutaneous Implanta t ion  of a Malignant  Tumor Fragment 

or Subcutaneous Inject ion of Ascit ic  Fluid (exposure 6 sec; effects ex-  

pressed in percent)  

Nature of the test 

Radiation from the i r radiated glycocoI~ 
/ solution 

The same,  with the addit ion of the 3rd 
"transfer" from the blood or super- 

natant  fluid after the 2nd centr i fu-  
gat ion 

The same,  with the addi t ion ot a boiled 

3rd "transfer "from the blood or 
supernatant fluid after the 2nd t en  - 

trifugation 

The same,  with the addit ion of tfle 3rd 

"transfer" from the blood or super- 
natant  fluid after the 3rd centrifu - 
gation 

The same,  with the addit ion of the 3rd 

"transfer "from the homogenate  

The same,  with the addit ion of a boiled 

3rd "transfer" from the h0mog-  
enate  

Interval foll.ow, ing implanta t ion  
or injection 

20hr 120hr 44hr  l h r ]  ['oCTf 
days 

54 47 --49 ~8 66 

'). 2 3 0 ] 

5"2 41 5 - ~ " -  54 

- - = - -  ' - - - ~  - -  - -  28 5 - - 7  

2 +2 ] -2 -2 

42 43 [ 46 66 

In l ine  with this, we developed a new hypothesis concerning a possible mechanism for the deb i l i t a t ion  of pept ide  
synthesis in the l iver  of the mice .  Since innumerable  enzymat i c  processes go on in the l iver ,  accompanied  by the 
production of these large energy quanta,  the number of these quanta must also be re la t ive ly  great ,  and thus, the 
cancer  "e~tinguisher ," whose concentrat ion is ex t remely  low, would not be ab le  to c omp le t e ly  prevent  their ar is-  

al .  Hence,  in this case only a par t ia l  extinguishing must occur.  It could be postulated that as a result of such 
a par t ia l  extinguishing an inadequate  number of the large energy quanta arises, and thus, some of the polypept ide  

molecules  do not undergo further consolidation.  This results in the loss of the molecu le ' s  ab i l i ty  to fluoresce .* 

Hence,  an aeeu lumla t ion  of  fluorescent substance occurs in the l iver.  These substances are capab le  of  taking up 
the unextinguished energy quanta and giving them off in the form 9 f photons of  mi togenet ic  radiat ion.  In other 

words, i t  is qui te  probable that the l iver  of  m ice  witl~ implanted  tumors possesses the power to radia te  mi togene t -  

i ca l ly .  

In order to exper imen ta l ly  verify this hypothesis i t  was of pr imary impor tance  to de te rmine  the t imes at  
which the "extinguisher" appeared in the blood and in the l iver ,  to invest igate  : the  l iver  of the animals  with i m -  
planted tumors for radia t ion,  and, where a posit ive test result was obta ined,  to de te rmine  the t ime  of  its appear -  
ance.  

According to our observations,  cancer  "extinguisher" appears in the blood even within 20 hr after the sub- 
cutaneous implan ta t ion  of a tumor fragment  in the mice .  These data  co inc ide  well  with the results obta ined back 

in 1938 by A. G. Gurvich and L. D. Gurvich [4]. According to those la t ter  results the "extinguisher" appears in 
the blood on the ! s t - 2 n d  day after implan ta t ion  of  a tumor fragment.  The  cancer  "extinguisher" can also be 
de tec ted  in the l iver  20 hours after the tumor implanta t ion;  i t  remains in the l iver  for a prolonged period ( inves-  
t igat ion after 44, 68 hr and 10-11 days y ie lded  posi t ive resuhs). The data  obtained are  presented in Table  1. 

* It  is known from exper imenta l  data  that protein molecules  do not ac t  as fluorescent substances. 
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T A B L E  2 

Determinat ion  of "Extinguisher" in the Liver Cells of 

Normal ly  Fed Healthy Mice  20 Hours After Inject ing 
1 ml of Natural  Cancer  "Extinguisher" (6 second Ex- 

posures) 

Nature of the test ~ffect(in %) 

76 Radiation from the i r radiated g lycoco l l  solutior 

The same,  with the addi t ion of the 3rd "transfer" 

from the supernatant  fluid after the 2nd 

centr i fugat ion 
The same,  with the addi t ion of a boi led 3rd 

"transfer" from the supernatant fluid after 

the 2nd centri fugation 
The same,  with the addi t ion of the 3rd "transfer" 

from the supernatant fluid after the 3rd een -  

tr ifugation 
The same,  with the addi t ion of the 3rd "transfer" 

from the homogenate  
The same,  with the addi t ion of a boi led 3rd 

"transfer ~ from the homogenate  

61 

39 

3 

58 

The figures in the 1st and 2nd columns repre-  

sent averages of three tr ials ,  in the 4 t h - a v e r a g e s  of 

2 trials. In the 3rd and 5th columns are shown d a t a  
from single determinations.  

The effect  in percent  (as in Table  2 as well) 
is computed according to the formula : [ (E-C) /C] .  100, 

where E - e x p e r i m e n t a l ,  and C - c o n t r o l .  

However, according to the data  of A. G. Gut-  
r i ch  and L, D. Gurvich [5], natural  cancer  "extinguish- 

er" penetrates poorly into cells .  Thus, we espec ia l -  

ly determined the presence of "extinguisher" in the 
l iver  of a heal thy test mouse 20 hr after subcutaneous 

inject ion of a solution of  natural "extinguisher" 

(Tab le  2). 

As can be seen from Table  2, the exper iments  

showed that natural  "extinguisher* penetrates into 
the l iver  celts  of a heal thy mouse, and may  be de -  

tected in them 20 hr after the inject ion.  

Subsequent testing of the l iver of  animals  with 
implanted  tumors showed that the l iver  in these an i -  

mals produces mi togene t ic  radiat ion.  The average 

effect  of 15 trials was 37%. This radiat ion was noted 

22 hr after the mice  were in jec ted  subcutaneously with 0.2 ml of asci t ic  fluid from Ehrlich's adenocarc inoma ( in -  

vestigations were not performed at  ear l ier  intervals).  The spectrum of  this radiat ion consisted of 2 b a n d s - 2 0 6 0 -  
2070 A and 2260-2270A-cha rac t e r i s t i c  of NH 2 groups, and 2 bands-1980-2000  A and 2440-2450 A- rep resen t ing  
OH groups. In the mice  with well  developed tumors we observed these spectral  bands at exposures 3 t imes short- 

er (3 sec) than the exposures necessary to record these bands in the spectra from the se lec t ive  radiat ion of  the 

livers of mice  starved for 4-5  hr (10 see). This reduction in the exposure t ime is evidence of an increase in tl';e 
concentra t ion of NH~ and OH groups charac te r ized  by these spectra.  Thus, we concluded that  in the l iver  of m i c e  

with well  developed tumors, as a result of  the reduction in pept ide  synthesis, there prevai l  d issociat ive  processes 
leading  to even greater  subdivision of the protein substrate than that which takes p lace  in the l iver  of mice  starved 

for 4-5 hr. 

This conclusion is supported by b iochemica l  investigations [8], in which i t  was shown that the l i ve r0 fhea l t hy  

test rats contains fewer amino acids (27.5 btM/g) and fewer amino acids l inked to peptides ( 2 9 . 9 / t M / g )  than the 

l iver  of rats with Walker 's  sarcoma (34.6 /~M/g and 45.7 / IM/g) .  

Actua l ly ,  this d i f ference is probably even greater ,  s ince the l iver  cel ls  of  the starved animals  [6] and the 
animals  with implanted  tumors (as indica ted  above) produce mi togenet ic  radia t ion,  and thus, rec iproca l ly  radia te  
each other. At the same t ime ,  i t  has been shown with the aid of chemica l  methods [1] that 30 rain i r radiat ion of 

the l iver  cells  in healthy, normal ly  fed animals ,  using mi togene t ic  rays, increases their pe rmeab i l i ty ,  and ,  thus, 

their output of amino acids and peptides into the blood. 

The results presented show that cancer  "extinguisher," according to the basic hypothesis, can fully cause 

radiat ion of  the l iver ,  beginning with the ear l ies t  intervals of its appearance .  This concept  was supported by 

the following experiments.  

One ml of hydrolyzed cancer  "extinguisher" was in jec ted  into normal ly  fed,heal thy mice ,  whose l ivers,  as 
was a l ready  ind ica ted ,  do not radiate .  Since the "extinguisher" solution always contained g lycocol l  in various 
concentrat ions (2.5 X 10 -4, 2.5 • 10 -5, 2.5 x 10-s), due to the method of its preparat ion,* a solution of  g lyco-  

col l  was in jec ted  into the control m i c e  in concentrat ions of 2.5 • 10 "s, 2.5 • 10 -4 and 2.5 • 10 -~. In both 
series the l iver  was tested for radiat ion 10 min after the inject ion.  The appearance  of radiat ion was recorded in 
the control  series only at  a concentrat ion of g lycocol l  equal to 2.5 • 10 -z. while in the exper imenta l  series l iver  

* "Transfer" to a saturated g lycocol l  solution, with subsequent di lut ion by a factor of  104, l0  s and 106. 
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radiation arose with hydrolyzed cancer "extinguisher" solution injections containing glycocoll in concentration 
of 2.5 • 10 -s and even 2.5 • 10 -6. 

However, in considering the question of which mechanism causes the arisal of mitogenetic radiation in the 
liver of the mice with implanted cancers, it is necessary to consider that this radiation may be caused by the ac- 
cumulation of endogenous cancerogenic substance in the liver of these animals. This substance was shown to ra- 
diate by A. G. Gurvich and L. D. Gurvich [5]. 

The presence of this substance in the blood was demonstrated by us only after 4 days following the subcuta- 
neous implantation of a fragment of Ehrlich's adenocarcinoma in the mice. We were convinced of this by the fact 
that the spectrum of radiation obtained for the blood was identical with the spectrum for endogenous cancerogenic 
substance which was established by E. S. Billig [2]. Thus, this substance could only cause the arisal of radiation 
from the liver at the indicated time interval. 

Therefore, our hypothesis that the appearance of cancer "extinguisher" in the liver cells is sufficient to 
cause its mitogenetic radiation appears to have been justified. 

In conclusion we would like to point out that we have not excluded the possibility that mitogenetic radia- 
tion from the liver of animals with implanted cancers is of a complex character, and consists of 2 and, perhaps, 
even 3 components : the 1st is caused by the appearance of cancer "extinguisher," the 2nd- the  appearance of en- 
dogenous carcinogenic substance after 4 days, and, finally, the 3 rd-a  result of degradation processes. Degrada- 
tion radiation has been described by A. G. Gurvich [5]. 

Thus, the question of the mechanism by which this radiation arises still remains unresolved, and is subject 
to further analysis. 

SUMMARY 

The liver of mice with implanted cancer produces mitogenetic radiation; its spectral analysis shows that the 
protein molecules of the cell substrate become smaller in size. After implantation of a piece of tumor in mice, 
the mitogenetic radiation of the liver and cancer "extinguisher" was detected in its cells in 20-22 hr, whereas 
endogenous cancerogenic substance was detected only after 4 days. 

The results obtained are regarded as a confirmation of the hypothesis formerly advanced by the author of 
the role played by cancer "extinguisher" in the mechanism of mitogenetic radiation of the liver in animals with 
implanted cancers. The complexity of the problem and the necessity of its further study are emphasized. 
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