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The RNA and total  p ro te in  content in e ry th rocy t e s  of pat ients  with leukemia  and heal thy donors  were  
inves t iga ted  by  pape r  ch romatography ,  e l e c t ropho re s i s ,  spec t ropho tomet ry ,  and other  methods .  The RNA 
content in e r y t h r o c y t e s  of l eukemic  pat ients  is i nc reased  while the total  pro te in  content is within no rma l  
l imi t s .  The b a s e  ra t io  of the RNA f luctuates  cons iderably  in l eukemia .  

The r e su l t s  of our  prev ious  invest igat ions showed that e ry th rocy t e s  of pat ients  with l eukemia  have an 
i n c r e a s e d  content of nucleic acid and of f r ee  adenyl ic  and guanylic acids [2]. 

In the p r e sen t  invest igat ion the RNA content was studied in the  e ry th rocy te s  of pat ients  with leukemia .  

EXPERIMENTAL METHOD 

The RNA content was determined spectrophotometrically in a mixture of ribonucleotides of alkaline 
hydrolysates. Hydrolysates were obtained from RNA isolated preparatively from washed er~hrocytes of 
leukemic patients and healthy donors by the method of Schmidt and Thannhauser with slight modifications. 
For this purpose the erythrocytes were homogenized in perehloric acid, with homogenate was centrifuged, 
and the residue containing RNA were washed and treated by alkaline hydrolysis in 0.5 N KOH for 18 h at 
37 ~ The content of each of the 4 mononucleotides composing RNA was a!so determined in the alkaline hy- 
drolysates. The total protein content of the erythroeytes was also determined. 

To determine the separate nucleotides composing the RNA, the alkaline hydrolysates obtained from 
the preparations were freed from CIO 4 ions and fractionation of the nucleotides was carried out by electro- 
phoresis and chromatography on paper. Improved electrophoretic fractionation was obtained by the use of 

Markham and Smithts method [4, 5]. These workers recom- 
mend preliminary treatment of the paper strip with 2% acetic 
acid solution. During passage of the electric current the 

paper is cooled by immersion in an intermediate vessel con- 
taining carbon tetrachloride between the two vessels con- 
taining the electrodes. Electrophoresis continues for 5-6 h 
at 900 V. For fractionation 0.05-0.1 ml of hydrolysate was 
applied to the paper strip. Stains of cytidylic, adenylic, g 
guanylic, and uridylic acids were developed in the Ultra- 
chemiscope after electrophoresis and drying. The stains 
were cut out, cut into small pieces, and eluted in 5 rnl citrate- 
phosphate buffer (citric acid and Na2HPO4; pH 3.0, 18 h, 
37~ The content of nucleotides in the eluates  was d e t e r -  
mined spec t ropho tome t r i ca l l y  at the fol lowingwavelengths  
for  each nucleotide r e spec t ive ly :  270, 260, and 255 mp (maxi -  
mum) and 290 m~ ( m i n i m l ~  of absorp t ion  for  all  nuc leo-  
t ides).  The nucleotide content in the s tain was calculated 
f rom the coeff ic ients  given in [1]. To obtain a more  p r ec i s e  Fig.  1. RNA of e r y t h r o c y t e s  f r o m  pat ients  
success ive  dis t r ibut ion of the nucleotide s ta ins  in e l e c t r o -  (right) and donors  (left). 1) adenylic acid; 

2) guanylic acid; 3) pyr imid ine  nucleot ides ,  phores i s ,  s tandard mix tu re s  of these compounds were  s ep -  
a r a t ed  e lec t rophore t ica l ly~  
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TABLE 1. RNA and Pro te in  
Content (pg/g Ery th rocy tes )  

Donors 
RNA 

417 
420 
330 
562 
564 
501 
463 
426 
400 
562 
424 

M+__m 
460,8+__25 256,8• 

Patients 
protein RNA protein 

250 953 212 
275 603 255 
225 660 170 
220 i 000 300 
250 1 270 205 
290 912 360 
250 670 212 
275 660 300 
290 806 295 
290 751 365 
210 660 250 

813!69 265_19 

By means  of rad ia l  ch romatography  (Gabermann ' s  method [3]) four  
bands were  obtained cor responding  to the individual nucleot ides  composing  
RNA. P a p e r  for  ch romatography  was p r e l i m i n a r y  t r ea t ed  with 0.5% EDTA 
solution alkal if ied to pH 8.5 and washed with dis t i l led wate r .  The s tains  
were  developed by a mix tu re  of a sa tu ra ted  solution of benzidine and 0.05 
M KI solution (2:1) and quickly photographed.  

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

An inc rease  in the RNA content was found in the e ry th rocy te s  of 
pat ients  with chronic  l eukemias .  The total  pro te in  content was de te rmined  
by  the b iu re t  reac t ion .  A solution of case in  in 0.1% sodium ace ta te  was used 
for  the s t andard  curve .  The p ro te in  content va r i ed  in e ry th rocy t e s  of both 
donors and pat ients ,  but no s ignif icant  d i f ferences  were  obtained between 
them (Table 1). 

The base  ra t io  of RNA (A + C/G + U) fo r  heal thy donors  in these  ex -  
p e r i m e n t s  was re la t ive ly  constant,  ranging f r o m  0.8 to 1, while in the 
pa t ien ts  it va r i ed  considerably ,  f r o m  0.5 to 1.5. 

Chromatographic  f rac t iona t ion  of nucleot ides  obtained f r o m  the RNA p r e p a r a t i o n s  r evea l ed  the p r e -  
sence of pur ine  and py r imid ine  nucleot ides .  The o r d e r  of the s ta ins  f r o m  the point of appl icat ion of the 
s amp le s  was :  adenylic acid,  guanylic acid,  pyr imid ine  nucleotides (Fig. 1). 

Qual i ta t ive changes in the enzyme  pro te in  m a y  pe rhaps  be obse rved  in the e r y t h r o c y t e s  of pat ients  
with l eukemia .  This hypothes is  is conf i rmed  by  studies of the ra t io  between act ivi ty  of lac ta te  dehydrogenase  
i soenzymes  in the e r y t h r o c y t e s  of l eukemic  pat ients  [6]. The number  of leukocytes  contaminat ing the 
s a m p l e s  of e ry th rocy t e s  f r o m  the pat ients  was checked.  The f igure  was v e r y  low and was no h igher  than that 
in the donors .  
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