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Abstract

As has been well established, reticulocytes (RC) synthesize the species specific protein, globin,
actively for about 24 hours or more till the time of their complete maturation1,2,3. This will be
possible only in the presence of messenger RNA (m-RNA)4,5. Since the splendid hypothesis of
m-RNA proposed by JACOB and MONOD6 for explaining the mechanism of the transfer of ge-
netic information from nucleus to cytoplasm, it has largely been accepted through the numerous
observations that followed7,8,9,10. However, the m-RNA hypothesis, which has been deduced by
observing the protein synthesis in E. Coli, includes the meaning of labile RNA which is incessantly
decomposed and newly synthesized to compensate the rapid degradation. As m-RNA cannot be
synthesized in RC which have no detectable DNA, it has been supposed that the m-RNA of RC
should be considerably stablell,12,13. Even in the denucleated cells, however, the RNA synthesis
might be possible because Borsook reported the positive RNA synthesis of RC14, and this result
has recently been reconfirmed by BURNY15.
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As has been well established, reticulocytes (RC) synthesize the species specific
protein, globin, actively for about 24 hours or more till the time of their com
plete maturation1.2•

8
• This will be possible only in the presence of messenger

RNA (m-RNA)u. Since the splendid hypothesis of m-RNA proposed by JACOB

and MONOD6 for explaining the mechanism of the transfer of genetic infor
mation from nucleus to cytoplasm, it has largely been accepted through the
numerous observations that followed7.8.9.1o. However, the m-RNA hypothesis,
which has been deduced by observing the protein synthesis in E. Coli, includes
the meaning of labile RNA which is incessantly decomposed and newly synthesi
zed to compensate the rapid degradation. As m-RNA cannot be synthesized in
RC which have no detectable DNA, it has been supposed that the m-RNA of
RC should be considerably stablell.12.1S. Even in the denucleated cells, however,
the RNA synthesis might be possible because Borsook reported the positive RNA
synthesis of RC14

, and this result has recently been reconfirmed by BURNy15.
For the purpose to look into the RNA synthesis in RC the authors observed

the rabbit RC incubated with one of the precursors of RNA, HS-uridine. And it
has been revealed by the radioautographic method that no incorporation of the
urindine into the RNA of reticulocyte does occur suggesting that not any kind
of RNA can be synthesized in RC.

As the material the rabbit reticulocytes were used. A male rabbit weighing
2,800 g (RBC: 6.7 millions per cu mm, Ht: 43 %, and RC: 2.3 %) received
6.0 ml of 2.5 % neutralized phenylhydrazine hydrochloride in aqueous solution
being injected subcutaneously in the dose of 1.5 ml once a day for 4 days. Four
days after the last injection 10 ml of blood was taken from the ear vein. Red
cells having Heinz bodies disappeared within these four days and the RC were
57 per cent of RBC, which were 2.53 millions per cu mm with Ht 25.3 per
cent. The blood was taken with the syringe containing 0.8 ml of 3.8 % sodium
citrate to prevent the coagulation. Five ml of citrated blood was combined with
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some Ehrlich ascites tumor cells by mixing with 1 ml of fresh ascites from the
mouse bearing the tumor ascites fluid. The tumor cells served to check the incor
poration of H3-uridine into the RNA of cytoplasm of living nucleated cells in the
medium used for the incubation. After adding the tumor cells the blood was
centrifuged at 4, 000 r. p. m. for 10 min and the packed cells mixed with the
tumor cells were obtained. 0.2 ml of the packed cells was resuspended in 7 ml of
normal rabbit plasma. 0.2 ml of this suspended sample was added to 0.04 ml of
Gey's solution and 0.01 ml of HS-uridine to make the final concentration of the
uridine to be 1 !lC per ml of the incubation mixture. 0.25 ml of the red cell sus
pension was taken into the test tube of 1.6 cm in diameter and incubated at 37°C
for 1.5 hours, shaking gently on the water bath. The gas phase for the incuba
tion was air. After 1.5 hr incubation the cells were washed with 7 ml of cold
rabbit plasma twice by repeating centrifugation, at 3, 000 r. p. m. for 5 min each.
After washing the cells were resuspended in 1 ml of cold rabbit plasma. The
cells were stained supravitally on the object glass coated with a dye film of Nile
blue by the routine method. The dye film was prepared by smearing' 0.1 % Nile
blue solution in pure ethanol. After about 20 sec staining, the cells were smeared,
dried and fixed for 30 sec with methanol. The free HS-uridine in the cells was
removed by treating the smears with cold 0.02 N perchloric acid (O°C) for 5 min.
Through this treatment the hemoglobin was removed but the reticulocytes could
be recognized by their blue-stained cytoplasm or granulo-filamentosa. Then the
smears were washed with distilled water and dried, and covered with AR 10
Kodak radioautograph film for stripping method16

• These smears were kept in
a dark room for 20 days in a refrigerator. After 20 days' exposure the films on
the smears were developed and the cells were stained with Giemsa.

Observations revealed no grains on the reticulocytes, while a mass of grains
on the Ehrlich ascites tumor cells as can be seen in Fig. 1. The similar observa
tion on the reticulocytes from another rabbit invariably showed no grains on the
reticulocytes.

The foregoing result shows clearly that the reticulocytes have no ability to
incorporate the given uridine into the RNA nor any indication of new synthesis of
RNA to be proceeding in the reticulocyte. This fact seems to show that not any
kind of RNA can be synthesized without nucleus or DNA. The incorporation of
the C14-glycine14 or C14-guanine into the :RNA of reticulocytel~, as observed by
the biochemical analysis in vitro, is probably due to the contamination on the
nucleated cells in the fraction of reticulocytes. RNA synthesis in the denucleated
amebae17 or algae18 has been reported but in these cases, too, it seems to be
unlikely as has been pointed out by Prescote9

, and suggests no synthesis of RNA
in the absence of DNA. Thus all the RNA found in the reticulocyte seems to
have been formed in theerythroblastic stage and is destined to be decomposed
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RNA Synthesis in Reticulocytes

Fig. 1 Radioautograph of the rabbit reticulocytes and Ehrlich ascites tumor
cells, incubated with H3-uridine (l/lc./ml) for 1. 5 hr. The picture shows

the incorporation of H3-uridine into RNA of tumor cells but
not of reticulocytes. For the method refer to the text.
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only with the advance of protein synthesis. Therefore, m-RNA in reticulocytes,
which is also formed in the nucleated stage, should be of a lasting one differing
from that found in coli bacteria. The result supports the observation of MUNRO

and CoRNER20
, which revealed no inhibitory effect of actinomycin D on protein

synthesis in reticulocyte.
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