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We discovered the pbenomenon of  interference between colcbic ine  and some chlorethylamines  in exper i -  
ments which were directed at another goal. Engaged for several years in the combined chemotherapy of tumors, 
we a t tempted to increase the effectiveness of chlorethylamines  with colchic ine .  As is known, colchic ine  is related 
to the group of  mi to t ic  poisons and, apparent ly,  it is capable  of stowing the growth of some malignant  tumors by 
virtue of its property of blocking mitosis. The positive act ion of  this alkaloid in the exper imenta l  chemotherapy 
of rumors was noted by a number of  audmrs [1, 2,5, 6, 12, 1,?J. However, even from the papers mentioned,  it  is 
possible to observe d,at  eo leh ic ine ' s  inhibitory effect  on tumor growth occurs only at toxic doses, which are con- 
siderably greater than the doses sufficient for blocking mitosis. Therefore,  the appl icat ion of eolchic ine  as an 

ant i - tumor  remedy is severely l imi ted .  

On the other hand, indications exist [7, 9] that in a number of cases colchichm in compara t ive ly  slnall 

doses, apparently,  has the property of increasing the sensitvity of tumor tissue to the subsequent act ion of x-ray 
dmrapy. In connection with the fact that colchic ine ,  when administered in doses causing depression of tumor 

growth, has a considerable toxic effect ,  while in small  doses it is capable  of increasing the effectiveness of x-rays,  
and in connection with a certain s imi lar i ty  In the b io logica l  action of x-rays and chlorethylamines ,  we used small 
doses of colchic ine  in our experiments  on combined chemotherapy,  adlninistering them before the administrat ion 

of preparations of  the chlore thylamine group. 

One of the first preparations in this group which was tested in combinat ion with co lch ic ine  was lympho-  

qttine [ p h e n y l - d i - ( 2 - c h l o r e ~ y l ) a m i n e ] ,  which was invest igated in de ta i l  in our laboratory  by V. P. Konoplev 

and A. Ya. Krashil ina.  

However,  even ha the first exper iments  on sarcoma 45, i t  was found that co lch ic ine ,  adminis tered in 

dosages of 0.6-0.08 m g / k g  24hours prior to the administrat ion lymphoquine,  did not increase  but, on the contary,  
decreased the an t i - t imor  effect  of the la t ter .  Thus, the lymphoquine preparat ion inhibi ted the growth of this 
tumor by 71~/o, while the inhibi tory effect  of the combinat ion of the same dose of i t  with co lch ie ine ,  with the 

same intervals  between in jec t ions ,  was only 49-51%. 

In this connect ion,  It can be suggested that  co lch ic ine  makes tumor tissue, or possibly al l  the prol i fera t -  
ing tissues of the organism, less sensitive to chlorethylamines  by some means.  From this point of view,  we 
thought i t  interest ing to discover whether eo leh ic ine  lowers the depressant act ion of chlore thylamtnes  on h e m a -  

topoiesis also.  
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Specia l  experiments were set up with rabbits in order to clar i fy this problem. 

The most ac t ive  an t i - tumor  agent  amot~g the chlorethylamine group of preparations is a chlore thylamine 

der ivat ive  of the i r r ep laceab le  amino acid  phenylalanine [d l -p -d i  (2-chlore thyl )aminophenyla lanine]  or sarco-  

lysin. This preparat ion,  according to the data  of V. I. Trusheikina [4], causes the comple te  resorption of some 
strains of exper imenta l  neoplasms.  At  tile same t ime ,  as the investigations of G. L. Zhdanov [3] showed, sarco-  
lysin has a depressant ac t ion,  as do all  the chlorethylamines ,  on the normal proliferat ing tissues also, such as 

the lymphoid organs , bone marrow and the mucosa of d~e small  intest ine.  

Natura l ly ,  we a t t empted  to discover the possibi l i ty of removi,al; the depressant effect of chlorethylamtnes 

oa hematopoiesis  by means of co leh ic ine ,  using this most ac t ive  preparat ion,  espec ia l ly  since no decrease in 

the effectiveness of sarcolysin was found in experiments on the ant i - tumor  ac t iv i ty  of the combinat ion of 

cholchie ine  and sarcolysin,  set up analogously with experiments  with l imphoquine on sarcoma 45. For this pur-  

pose,  the effect  of pre l iminary  administrat ion of cotchic ine  on the leucopeuic effect  caused by a single admin i -  

stration of a toxid dose of sarcolysin was studied. 

E X P E R I M E N T A L  M E T H O D S  

The experiments  were carried out on 20 rabbits.  To one ~,roup of rabbits ,  2.5-3 kg in weight,  sarcolysin 
was adminis tered intravenously in a dosage of 10 m l / k g  (which ki l led the major i ty  of the animals and caused 
prolonged depression of hematopoiesis  among al l  the survivors). To the other group, co lch ic ine  in a dosage of 

0.6 m J k g  was adminis tered 24 hours prior to the inject ion of the same dose of sarcolysin,  also intravenously.  
Before the adminis t ra t ion of the preparations and then every 24 hours,after,  the total  number of leucocytes  in 
the per ipheral  blood was inves t igated,  ht addi t ion,  the number of cells in 1 mm 3 of bone marrow puncture was 

determined before the adminis trat ion and then on the 3rd, 6th, 9th and 16th day after its adminis t ra t ion.  

E X P E R I M E N T A L  R E S U L T S  

Out of 9 rabbits receiv ing only sarcolysin, 7 animals  with symptoms of severe leucopenia  died on the 
4th-9th day after the administrat ion of the preparat ion,  while only 4 rabbits died out of 9 to which colchic ine  
had been administered first. Thus, co lch ic ine  somewhat decreased the total  toxic effect  of ~arcolysin. 

As is evident  from the graph which is presented,  severe leucopenia  developed in rabbits of both groups, 
i . e . ,  both anaoug those receiv ing sarcolysin only and among those rece iv ing  sarcolysin and co lch ic ine ,  on the 
3-4th d a y - t h e  total number of leucocytesfe l l  to 1,500-2,000on the average.  But as soon as on the bth day ,  d i f -  

ferences are observed in the reac t ion  of the hcmatop ioe t i c  system of rabbits the two groups: in rabbits which had 

been adminis tered sarcolysin alone the number of leucocytes fel l  for two more days,  then after increasing to 
2,500-3,500,  it remained at dais level  until  the t3th day; the number of leucocytes  among rabbits which were 

subjected to the pre l iminary  inject ion of co lch ic ine  had begun to increase on the 5th day .  Five days after the 

adminis trat ion of sarcolysin the leucocytes  number of a l l  five surviving rabbits in the second group reached 
normal values.  Examinat ion of the bone marrow also indica ted  more rapid blood regenerat ion among the rab-  
bits of this group. As is evident  from the figure (the eolumns at  thebottol-n), the number of cells  in a l mm 3 
puncture of the bone marrow on the 3rd day was almost  equal ly  low among both groups of animals ,  l Iowever,  
while aplasia of the bone marrow remained steady 8 days later among rabbits of the first group (the number of 
cel ls  in a puncture was equal to 8,000on the average) ,  the bone marrow of the rabbits in the second group (col-  

chicine plu~s sarcolysin) was almost  comple t e ly  regenerated by dais t ime  -- the number of cel ls  in a puncture 
reached 87,000. Only on the 16th day did the number of cells  in a bone marrow puncture of rabbits rece iv ing  
only sarcolysin increase to 46,500, but i t  was st i l l  less than that of the rabbits which had received colchic ine  
first. It  should be pointed out that  an experinaent,  which we set up espec ia l ly ,  with the in jec t ion  of co lehic ine  
alone in a dosage of 0.6 m g / k g  showed that dais dosage of co lch ic ine  has no no t iceab le  effect  on the rabbi ts '  
blood.  

Thus, the in tereference  between co lch ic ine  and sarcolysin was evident  under the described exper imenta l  
conditions as a decrease in the general  toxic effect  of sarcolysin and,  even more obviously,  as a weakening of 
the depressant effect  of sarcolysin on hematopoiesis .  It is typical  that the protec t ive  act ion of co lch ic ine  con-  
sisted, not of a decrease in leucopenia during the first four days after the adminis t ra t ion of sarcolysin, but of 
speeding the regenerat ion of tile hema t i c  system. 
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Changes ha the total number of leucocytes in the peripheral blood of rabbits which 
received only sarcolysin (1) and of rabbits which received eolchicine first (2). 

Columns represent the number of cells in a puncture of the rabbits (cross-hatched-  
with administration of sarcolysin only, white - with preliminary administration of 
eolchtcine).  Arrows indicate J, - administration of sarcolysin, '1" - administration 
of colchicine.  

It is possible that the reason for such interference can be explained by a difference in the action of these 
two agents on the cell .  Colchicine acts in such a way that it blocks part of the bone marrow ceils during meta -  
phase and in this way, hinders or, at least, slows their transition into the last phase of cell division and into the 
postmitotic stage, while the chlorethylamines, as many authors have proved [8,10,11,14], harm the ceils which 
are in the postmitotic phase the most, i .e . ,  in the initial stage of interkinesis, when the synthesis of nucleopro- 
reins is going on intensively. 

On the basis of the above, it can be hypothesized that colchicine,  by keeping part of the young bone mar-  
row ceils in the metaphase stage which is insensitive to chlorethylamines, decreases the number of ceils which 
are most susceptible to sarcolysin. The young bone marrow cells which are saved in this way ensure the more 
rapid regeneration of hematopoiesis. 

Further investigations are necessary in order to confirm this hypothesis, as well as to clarify the questions 
which have arisen, for example,  regarding the practical possibility of using colchicine to decrease the depres- 
sant effect of sarcolysin on the hemat ic  system. 

S U M M A R Y  

Prior injection of colchicine (244aours before) reduces the action of phenyl-di-(2 chlorethyl)amine upon 
sarcoma in rats (45 animals) and the action of dl -p-di  (2 chlorethyl) aminophenylalanine upon hematopoiesis 
in rabbits. Pteventi~ts action of colchicine consisted not in decrease of leucopeuia within the first four days but 
in a faster regeneration of blood system. A possible mechanism of this action is discussed. 
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