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SUMMARY: The cellular distribution of 355 from 355- thioacetamide was
determined in rabbit liver subcellular fractions following its in vivo
administration. Of the various fractions isolated, only the nucleolar frac-
tion contained 35S counts that were insoluble in 10% trichloroacetic acid
but soluble in trichloroacetic acid if the fraction was treated with trypsin
but not RNase or DNase. These results demonstrate that a protein bound

form of thioacetamide is present in the nucleolus following in vivo admin-
istration of this drug.

The administration of thioacetamide, a known hepatotoxin and hepatocar-
cinogen has been shown to cause specific changes in the nucleolus; an in-
creased synthesis of guanine and cytosine rich 35S and 455 RNA occurs with
a concomitant decrease in ribosomal RNA in the cytoplasm (1,2).

In this investigation,355 from 3SS-thioacetamide was found to bind to
liver nucleoli in a form which is insoluble in 10% TCA but soluble in TCA
if the nucleolar fraction undergoes trypsin digestion prior to precipitation

with TCA.

MATERIALS AND METHODS

New Zealand female rabbits weighing 2 kg each were injected intraperi-
toneally with 10 ml of isotonic sodium chloride containing 90 mg of thio-
acetamide Tabeled with 0.25 mCi of 35S, Food was removed from cages 16 hours
prior to injection. At 2 hours after the administration of 35S-thioaceta-
mide, the animals were killed by a sharp blow on the head and livers were
removed and chilled on ice. Each liver was homogenized in 0.25M sucrose
containing 0.02M Tris-acetate buffer pH 8.3 and 10-4M EDTA. The homogenate
was fractionated by differential centrifugation to obtain separate fractions
of the mitochondria and its supernatant (3). Nuclei were reisolated after
treatment with detergent {4) and fractionated into nucieolar, deoxyribo-
nucleoprotein and nuclear sap fractions (1). The microsomal fraction was
treated with sodium deoxycholate to isolate the ribosomal fraction from the
microsomal protein fraction (6).

Abbreviations: TCA, trichloroacetic acid
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Duplicate 1 ml samples of each subcellular fraction were each subjected
to a precipitation with 5 m1 10% TCA. The supernatant was removed and the
precipitate was dissolved in 1.0 ml distilled water. These precipitate
preparations and 1.0 ml aliquots from each supernatant were then counted
to determine TCA insoluble and soluble counts, respectively. Total 35S
counts were determined from additional 1 ml samples of each subcellular
fraction.

Enzymic digestion of each subcellular fraction was carried out with
individual treatments of trypsin (2x crystallized, Sigma Chem. Co),
bovine pancreatic ribonuclease (RNase, 5x crystallized, Sigma Chem. Co)
and bovine pancreatic deoxyribonuclease (DNase, type IIl Sigma Chem. Co),
each at a final concentration of 4 mg/ml. Tryptic digestion was carried
out in the presence of 0.1M Tris-acetate buffer pH 7.8 while the RNase and
DNase digestions were performed in the presence of 0.IM sodium acetate
buffer pH 5.0 containing 0.1M magnesium sulfate. After 16 hours incubation
at 25°C, each of the enzymes was added to their appropriate control tubes
and then the 1 ml digested samples and their controls were immediately sub-
Jjected to precipitation with 5 m1 10% TCA. Effects of digestion were then
determined by measuring the 39S counts in the supernatant.

RESULTS AND DISCUSSION

The differential distribution of °°

35

S counts among liver subcellular
fractions of ““S-thioacetamide treated rabbits is given in Table I together
with the pattern of 355 counts that resulted from a TCA precipitation of
each fraction with and without digestion by trypsin, RNase and DNase
respectively. The largest number of counts was found in the cell sap.
Ninety three percent of the nucleolar 353 counts were precipitated by TCA

5

while the majority of the 3 S counts in the remaining fractions were found

to be TCA soluble. About 25% of the S°

S in the deoxyribonucleoprotein
fraction were also precipitated by TCA but these counts may represent a
nucleolar contamination of the deoxyribonucleoprotein fraction.

When trypsin digestion preceded TCA precipitation, the majority of the
counts in the nucleolar fraction were found to be TCA soluble. A similar
effect was observed with the deoxyribonucleoprotein fraction while no change
in solubility was observed when these fractions were treated either with
DNase or RNase. The distribution of counts in the remaining fractions was
not affected by their enzymic digestions, thus the number of counts preci-
pitated by TCA was the same for both untreated and enzymatically treated

fractions.
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The precipitation of nucleolar 355 by TCA and the solubilization of these
counts in the TCA after trypsin digestion suggests that thioacetamide or a
possible metabolite of this drug exists in the nucleoli in a protein bound
form.

It has been suggested that the nucleolar changes in RNA synthesis during
thioacetamide treatment may result from the activation and release of latent
lysosomal RNase which enters the nucleoli and results in a breakdown of
ribosomal RNA precursors. The degradation of the precursors would cause
the depletion of ribosomal RNA in the cytoplasm and this depletion would
cause an increase in nucleolar RNA synthesis by a loss of a feedback control
between the cytoplasmic and nucleolar ribosomal RNA (7). The present data
suggest that thicacetamide has a direct effect on nucleoli.

The hepatotoxins, carbon tetrachloride and acetoaminophen, have been
shown to be activated by a cytochrome P-450 mediated reaction and are able
to bind covalently to microsomal proteins (8,9,10). Thioacetamide also
appears to be activated by cytochrome P-450 (i1) and the main metabolite
found in the plasma and urine during drug treatment is thioacetamide sulfine
(12). This metabolite inhibits the activities of mixed-oxidase enzyme and
s-aminolevulinic acid synthetase and is more active than thioacetamide in
inducing necrosis (11,12,13).

In addition to the changes in nucleolar RNA synthesis thioacetamide has
been shown to inhibit the induction of tyrosine aminotransferase by hydro-
cortisone (13) and to increase the level of albumin messenger RNA (14,15,16).

Whether the thioacetamide binding protein{s} play a role in the synthesis
of nucleolar RNA is yet to be determined. Its isolation and identification,
however, may contribute towards a better understanding of the events that

occur during the processing of ribosomal and messenger RNA.
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