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3 proteolytic enzymes, chymotrypsin, trypsin or papain
led to significant lowering of the HA-I titer (Table II).
Human placental alkaline phosphatase preparations were
found to inhibit agglutination by PR8-influenza A virus
of human erythrocytes as effectively as agglutination of
chicken red blood cells. The antigen-antibody precipitate
formed Dby reacting purified placental alkaline phospha-
tase with specific antiserum exhibited alkaline phosphatase
activity as well as HA-I titer of 184 units per unit of
enzyme activity.

Certain malignant tumors and Hela cells in tissue
culture contain an alkaline phosphatase with physical,
chemical and immunologic properties that closely resem-
ble the placental forms of the enzymes!? 3. HeLag, cell
alkaline phosphatase (purified 220-fold) exhibited viral
hemagglutination inhibitory potency. The present inves-
tigation **indicates that the high molecular weight variants
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Fig. 2. Effect of placental alkaline phosphatase on hemmagglutina-
tion caused by PR8-influenza A virus. a) Serial dilutions of 32 units
of virus plus red cells (hemagglutination is observed up to the 4th
dilution or 4 units of virus) b) Red cells alone in buffered saline
(control) ¢) 8 units of virus previously incubated with serial dilutions
of placental alkaline phosphatase and red cells (hemagglutination-
inhibition is observed through the 7th well or a dilution of 1:128 of
the enzyme).
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of placental alkaline phosphatase are potent inhibitors
of influenza virns hemagglutination. The inhibitory
capacity of the enzyme seems to be dependent both
upon sialic acid residues and molecular size.

Résumé. La phosphatase alkaline du placenta humain
est un sialyglycoenzyme qui inhibe I'hémagglutination
(HA) produite par le Virus influenzae A (PR-8). L'enzyme
de poids moléculaire élevé donne un titre HA-I beaucoup
plus grand que les enzymes de poids moléculaire inférieur
L’élimination de l'acide sialique de l'enzyme par traite-
ment & la neuraminidase ou par oxydation des carbo-
hydrates avec du périodate ou par protéolyse amenent
une réduction prononcée du titre de HA-I.
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The Kinetics of Cerebral RNA Synthesis in Relation to the Route of Injection

Many kinetic studies exist on the metabolism of cerebral
RNA in the living animal. These have generally utilized
radioactive RNA precursors such as inorganic phosphate
or nucleotides which have been injected subcufane-
ously 1-2 intracranially 5 or into the circulatory system 6-2.
After various time intervals animals are killed and the
extent of isotopic incorporation into RNA is related to the
amount of radioactivity remaining within the acid soluble
pool. In the search for a relation of cerebral macromolecule
synthesis to brain function, relatively minor differences in
the rate of RNA synthesis in animals under differing
experimental conditions have been reported 2 %6,

The kinetics of the synthesis of labelled cerebral RNA
from 3H-uridine administered by various routes in the
young chick are reported. The data suggests that rates
of cerebral RNA synthesis are not readily determinable,
and that a variety of parameters must be taken into
account.

Methods and matevials. 1-4-day-old chicks were injected
with 5-3H-uridine (27.1 Ci/mmol) in 3 different ways:
1. by s.c. injection into the scruff of the neck of 50 uCi
$H-uridine. 2. by intracardiac injection of 50 pCi 3H-
uridine. 3. by intracranial injection of 5 uCi *H-uridine
into the right cerebral hemisphere. After various time
intervals, chicks were decapitated and the right cerebral
hemisphere rapidly dissected out. Hemispheres were then
homogenized in 5 ml 0.32 M sucrose at 0°C, and this
homogenate was centrifuged at 1000 g for 10 min. 0.5 ml
50% (w/v) TCA was then added to the resulting cyto-
plasmic supernatant and the precipitate was resuspended
in cold 5% TCA. Both supernatant and precipitate were
then centrifuged at 0°C and 1000 g for 10 min. Unin-

corporated radioactivity was assayed in samples of the
supernatant from the TCA-treated cytoplasmic fraction.
The precipitates were washed twice more with cold 59,
TCA, once with ethanol, and were then incubated for 2 h
at 37°C in 2 ml 0.1 N NaOH. This suspension was then
brought to a pH below 3.0 with perchloric acid and the
precipitate of protein and DNA was removed by centri-
fugation. Radioactivity within the supernatants contain-
ing hydrolysed RNA was determined.

The proportion of radioactivity remaining in nucleotides
in the acid-soluble TCA supernatant was assayed by
absorption on to charcoal. 1 ml aliquots of these super-
natants were taken and made up to 10 mlin 0.1 N HCL
Around 5 mg of charcoal (acid washed) were stirred into
each sample which was then centrifuged. Under these
conditions, uridine and its phosphorylated nucleotides
bind to the charcoal?® 10, 1 ml samples of the supernatants
were counted in order to determine non-nucleoside,
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non-nucleotide radioactivity. Nucleosides and nucleotides
were then eluted from the charcoal precipitate with 10 ml
of an aqueous solution containing 709, (v/v) ethanol and
5% (v/v) of aq. NH;, (sp. gr. 0.88}). 1 ml samples of the
supernatant obtained after recentrifugation were neu-
tralized with conc. HCl, and counts within nucleosides
and nucleotides were determined.

Results and discussion. The persistence of radioactivity
within uridine derivatives was examined after administra-
tion of 3H-uridine by various routes (Figure 1). After
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Fig. 1. Proportion of radioactivity that is absorable by charcoal, of
the total acid soluble radioactivity found within the right cerebral
hemisphere of the chick. Determinations were made at various times
after administration of 3H-uridine by several routes. A---A, sub-
cutaneously; @—@®, intracardiacally; O--- O, intracerebrally.
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Fig. 2. RNA synthesis in chick right cerebral hemisphere following
injection of 3H-uridine: a) subcutaneously; b) intracardiacally;
¢) intracerebrally. @—®, counts/min in RNA per cerebral hemisphere
O—0, counts/min in acid soluble nucleoside -+ nucleotide per
cerebral hemisphere.
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intracranial injection, the TCA soluble pool retained a high
proportion of total counts as uridine derivatives, for at
least 6 h. Subcutaneous or intracardiac injection resulted
in a very steep decline of counts retained as nucleosides or
nucleotides. The major part of acid-soluble radioactivity
reaching the cerebral hemisphere after s.c. injection of
8H-uridine was non-nucleotide in nature at all time points
examined. It may be that intracardiacally or s.c. injected
isotope reaches the liver and is rapidly metabolized to
other products. Intracerebrally administered uridine may
be taken up and retained by cerebral cells which are
unable to catabolize uridine beyond the initial nucleoside
cleavage to uracill.

The proportion of non-charcoal-binding radioactivity
that was not present as *H,O was determined by lyo-
philization of samples and re-dissolving of residues in
water, for assay of their remaining radiocactivity. In
samples where the amount of non-charcoal binding
radioactivity was significant, 69-769, of this was volatile.
Due to dilution with tissue water, such tritiated water has
a very low specific activity and cannot contribute to
the synthesis of new radioactive species to a major extent.

The kinetics of RNA synthesis varied considerably
with the mode of precursor administration (Figure 2}.
Subcutaneous injection resulted in a rather slow rise of
acid-soluble RNA precursors and a persisting nucleoside-
nucleotide pool. Radioactive RNA synthesis took place at
a decreasing rate for several hours. On the other hand,
intracardiac or intracerebral injection of 3H-uridine
resulted in an initially high soluble nucleoside-nucleotide
pool followed by a relatively rapid decline. In these cases
the period of synthesis of labelled RNA appeared short
and a maximum specific activity of RNA was reached
around 1 h after precursor injection.

These data suggest that the expression of radioactivity
within RNA in relation to simultanecously determined
total label within the acid soluble pool is not very useful.
The total extent of radioactive RNA synthesis may be
more closely related to the integral of the levels of the
nucleoside-nucleotide pool determined at a series of prior
times.

The major purpose of this note is to point out that
different means of isotope administration result in highly
varied kinetics of radicactive RNA synthesis within the
brain. The rate of conversion of the 3H-uridine precursor
to non-nucleoside, non-nucleotide substances is also
determined by the site of isotope injection. For this
reason, the radioactivity within the total acid-soluble
fraction may bear little relation to the amount of label
within chemicals directly associated with the path of
RNA synthesis!2.

Zusammenfassung. Nachweis, dass die RNS-Synthese
im Gehirn sich nach der Art der Injektion der radio-
aktiven Substanz richtet, wihrend die Umsatzgeschwin-
digkeit von 3H-Uridin in nicht-nukleotiden Substanzen
ebenfalls von der Injektionsmethode abhingig ist.
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