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Degradation of Rapidly Labelled RNA in Proliferating and Non-Proliferating Human Acute

Leukemia Cells

In proliferating cells, rapidly labelled RNA is generally
made up of ribosormal, and, to a lesser degree, messenger
fractions whose stability can be evaluated by the inhi-
bition of further synthesis with actinomycin D. With this
method numerous workers!-? have found 2 metabolically
different RNAs, the former highly unstable, the latter
relatively more stable. A wide range of differences in cell
unstable RNA content has been observed, coupled with a
significant dependence on the degree of cell maturity or
of proliferative activity %9,

Previous investigations have shown similar breakdown
patterns in acute leukemia blasts and normal hemopoietic
cells®, Since the acute leukemia cell population has 2 com-
partments, i.e. proliferating and non-proliferating, these
being 2 evolutional aspects of the same cell line?-2%, it
was considered that RNA breakdown behaviour in these
compartments might point to a relationship between
proliferative activity and the metabolic behaviour of
RNA.

Materials and methods. Qur series consisted of 4 cases of
acute myeloblastic leukemia (cases 1, 2, 3 and 4), 1 case
of acute lymphoblastic lenkemia (case 5) and 1 case of
acute monoblastic lenkemia (case 6). In all cases bone
marrow blood was withdrawn in a heparinized syringe

Percentage of labelied ANA remaining inthe cells

Time (h)after addition of acfinomycin-D

Breakdown of labelled RNA in proliferating (—) and non-
proliferating (———-) acute mycloblastic leukemia cells {cases 1-4),
acute lymphoblastic leukemia cells (case 5) and acute monoblastic
leukemia cells (case 6).

and diluted in Hanks’ liquid (1:1 or 1:4) and horse serum
was added to make a final concentration of 209,. Incu-
bation was carried out in rotating system at 37 °C.

RNA turnover was studied in the following manner:
the cells were exposed to uridine-5-H; {sp. act. 24.4c/mM)
at a concentration of 10 uc/ml of culture for 1 h. They
were then transferred to a medium containing actino-
mycin D (supplied by Merck, Sharp and Dohme) at a
final concentration of 10 pg/ml. Smears were made at
various intervals for 5 h. The degree of inhibition of the
synthesis of RNA induced by actinomycin D was evalu-
ated by incubation for 10 min with this compound
(10 pg/ml) followed by the addition of uridine-53-Hy
(10 puc/ml) for 1 h.

Cell proliferative activity was studied in bone marrow
and peripheral blood. After dilution in Hanks’ liguid, this
was exposed to thymidine-H; (sp. act. 17 ¢/mM) at a
concentration of 2 yc/ml for 1 h in a rotating system at
37°C.

After fixing in methyl Carnoy, the smears were im-
mersed in Ilford-K, emulsion previously diluted 1:1 with
distilled water and left exposed for 5-15 days at 4°C.
They were then developed and fixed, and counterstained
with May-Griinwald-Giemsa stain buffered to pH 7.4. The
allocation of blasts to the proliferating or non-proliferating
compartment was based on their diameter and on a
parallel study (using thymidine-H,) of their proliferative
activity.

The percentage of cells labelled was regularly ascer-
tained for at least 500 cells in each slide.

Resulls. In all 6 cases, rapidly labelled RNA degradation
revealed 2 metabolically different RNAs, one very un-
stable (breakdown within 2-3h), the other relatively more
stable. The 9%, fall of grains in function of time was not
significantly different in the proliferating and non-pro-
liferating compartments, showing that identical metabolic
behaviour was present in both compartments in all our
acute leukemia cases (Figure].

Discussion. Since rapidly labelled RNA consists of both
ribosomal and messenger fractions, the half-life value

1T, Murrinax, G. L. MurLivax and B, Himron, Am, J. Med. 42,
302 (1967).

2 K. Scuerrer, L. Marcanp, F. Zajpera, B. BRECKENRIDGE and
F. Gros, Bull. Soc. chim. Biol. 48, 1037 {1966).

3 L. F. 8inks and F. G. J. HavHog, Nature 273, 1140 (1967).

1 E. Srortr and U. ToreLLl, in Current Research in Leukemia
(Ed. F. G, J. HavuoE; Cambridge University Press 1965).

5 U, Torerrl, G, Grossi, T, Artust, G, Emitta, J. R, ATTiva and
C. Maury, Expl Cell Res. 36, 502 (1964).

6 UJ, TorerLy, T, Artusi, G. Grossi, G. Emirra and C, Maurg,
Nature 207, 7535 {1965).

? U, Torerrl, D. Quacring, T. Artusi, G. Emiria, G. FERRARIL
and C. Mauri, Expl Cell Res. 42, 1 {1966).

8 A. Pneri, R. Berwarpreiil, L. Brusa, R. P. Tarocco and
F. Gavosrto, Revue fr. Titud. clin. biol. 72, 986 {1967).

® F. Gavosto, A. PiLEr1, C, Bacur and L. PEGoRARO, Naturc 92,
203 {1964).

0 ¥, Gavosto, A. Pieri, V. Gasurtr and P. Masera, Nature 206,
188 (1967).

R, Gavosto, A. PiLeri, V. Gasurti and P. Masera, Europ. J.
Cancer 3, 301 (1967),

12V, Gapurri, A. PiLeri, G. Rovera, R. P. Tarocco and F.
Gavosto, Boll. Soc. ital. Biol. sper. 43, 191 (1966).

13 A. M. Mauer and V. FisHEeR, Blood 28, 428 {1966).

14 A, PiLery, V. GaBuTtt, P. Masera and F. Gavosto, Acta haemat.
38, 193 (1967).



1268

estimated from RNA turnover values is maturally only
the mean between the 2 fractions. Sinks and HavHOE
observed greater RNA stability in actively proliferating
phytohemogglutinin-stimulated lymphocytes by com-
parison with non-proliferating chronic lymphocytic leu-
kemia cells®. They consider that these differences simply
reflect basal differences in RNA patterns during the
various- stages of the cell cycle. Our present finding of
similar RNA breakdown rates in proliferating and non-
proliferating cells in acute leukemia, however, indicates
that loss of proliferative activity does not necessarily
involve significant changes in RNA turnover.

StorTI and ToRrREeLLI, working with normal bone mar-
row erythroid and myeloid cells, found clear RNA in-
stability in immature cells and greater stability in the
advanced stages of both cell lines*-%. Similar turnover
rates in both compartments in acute leukemia show that
the transformation from large to small blast, with loss of
proliferative activity and without differentiative evolu-
tion®-1113, js not accompanied by the formation of the
‘metabolically stable’ RN As typical of the more advanced
stages of erythroid and myeloid maturation.

The following conclusions may be drawn: (1) there are
no significant differences in RNA breakdown in pro-
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liferating and non-proliferating blasts in acute leukemia;
in each case, the half-life range is 1.5-3 h; (2) acute
leukemia blast cells, even if in an advanced stage of
evolution, are not capable of synthesizing the so-called
‘stable’ RNAs found in the more advanced stages of
erythroid and myeloid maturations.

Riassunto. In cellule di lencemia acuta umana incubate
in vitro viene osservata unarapida degradazione del’ ARN
sintetizzato prima del contatto actinomicinico e vengono
distinte 2 varietd di RNA a differente labilita metabolica.
Uno stesso comportamento metabolico & stato osservato
negli elementi blastici proliferanti e nonproliferanti.

A, PrLeEri, R. BERNARDELLI,
L. Brusa, P. G. D Firieer
and F. Gavosto

Haematology Labovatory, Geneval Medical Clinic of the
University, 10126 Torino (ltaly), 25 July 1968.
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Mécanisme d’action du chloramphénicol dans V'inhibition de la production d’anticorps induite par de

différents types d’antigénes

Le role fondamental des acides nucléiques dans la
synthése des anticorps est presque universellement
admisi-® et cela est encore démontré par laction de
certaines substances (qui agissent sur le métabolisme des
acides nucléiques) sur la synthése des anticorps. Parmi
les substances les plus connues & ce titre il y a quelques
antibiotiques tels la puromycine, 'actinomycine D et le
chloramphénicol: le mécanisme d’action des 2 premiéres
substances est suffisamment connu?-?; il v a, en revanche,
de nombreux points d’incertitude pour ce gqui concerne
Iaction du chloramphénicol: en effet, AMBRrOSE et CooNs
pensent que le chloramphénicol inhibe la synthése de
’ARN messager %11, WEISBERGER et coll.,, en revanche,
pensent que U'ARN responsable de l’élaboration du
modéle des anticorps se forme malgré la présence du
chloramphénicol, mais qu’il est inhibé dans sa fonction
spécifique parce qu’il est empéché d’entrer en contact
avec les nucléoprotéines des ribosomes qui contrdlent la
synthése protéiquelz-14, Dans le présent travail nous
avons essayé de définir le mécanisme d’action du chlor-
amphénicol et surtout de définir & quel stade de la syn-
thése des anticorps intervient I'inhibition.

On a employé des lapins sélectionnés du poids moyen
de 2 kg maintenus & un régime normalisé. Les antigénes
étaient: albumine et globulines bovines (SAB, SGB),
globules rouges {GR) de rat et de cobaye (en suspension
4 259,) et 2 souches de Escherichia coli, I'une sensible au
chloramphénicol, l'autre résistante (déterminationselonla
méthode des disques) employées en suspension & 29,
Pour immuniser les lapins on faisait 4 injections d’anti-
géne par voie 1.v, ou s.c. & 7 jours 'une de l'autre. Les
quantités injectées étaient, respectivement, de 10 mg
pour SAB et SGB, de 2 ml pour GR et pour chacune des
suspensions bactériennes. Dans chaque expérience, un
lot d’animaux non trajtés par le chloramphénicol servait
de témoin. L’administration de I'antibiotique commen-
cait 24 h avant le début de l'immunisation et se pour-
suivait avec 2 injections journalidres de 0,5 g, le produit

employé était du chloramphénicol succiné {CAF) fourni
par U'Istituto Sieroterapico Milanese.

Les titres des anticorps étaient déterminés dans le
sérum avant chaque injection et, a la fin du traitement,
4 jours aprés la derniére injection: ces déterminations
étaient effectuées selon les techniques habituelles de
P'agglutination pour les antigénes corpusculaires et selon
celles de la précipitation zonale pour les antigéncs
solubles.

De chaque groupe d’animaux, & la fin de I'immunisa-
tion, on extrayait ’'ARN du sérum selon une technique
décrite dans un travail précédent®. Pour induire I'appa-
rition d’anticorps actifs sur les mémes antigénes avec les-
quels avaient été immunisés les animaux des quels on
avait extrait 'ARN, ce dernier était injecté soit A des
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