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1. Introduction 2. Methods 

Administration of glucocorticosteroids to rats in- 
duces the de novo synthesis of  some liver enzymes 
such as tyrosine transaminase (L-tyrosine:2-oxogluta- 
rate aminotransferase, EC 2.6.1.5) [1 ]. The mole- 
cular mechanism of the induction process has been a 
matter of controversy. Control at the level of trans- 
cription [2], translation of messenger RNA [3] or of 
its transport from the nucleus to the cytoplasm [4] 
has been proposed. Most of the evidence has been ob- 
tained by indirect means i.e. by the use of inhibitors 
of RNA synthesis such as actinomycin D and 8-aza- 
guanine. Unfortunately, the mode of action of some 
of these inhibitors is not completely clear thus leading 
to ambiguous conclusions, tx-Amanitin, a cyclic octa- 
peptide isolated from the toadstool Amanita phallo- 
ides [5] is a specific inhibitor of mammalian RNA 
polymerase [ 6 - 9 ] .  It interacts directly with the en- 
zyme protein and does not affect the template. Re- 
cently, we demonstrated that in vivo administration 
of ot-amanitin to rats leads to a significant inhibition 
of both ribosomal and DNA-like RNA synthesis and 
to an almost complete inhibition of transport of 
labelled RNA, with the exception of transfer RNA, 
from the nucleus to the cytoplasm [ 10]. We have 
therefore used ot-amanitin as a tool to investigate wheth- 
er the induction of the tyrosine transaminas¢ by cor- 
tisol is dependent on synthesis of  new RNA or wheth- 
er it is independent of  transcription. 

Four groups of Wistar BRII 120 g male rats 
adrenalectomized 3 days before use were treated as 
follows. One group received amanitin (120/.tg dissolved 
in 0.3 ml 0.05 M tris buffer pH 7.9) and one hour 
afterwards, 2 mg cortisol phosphate in 0.2 nil 0.14 M 
NaC1. A second group received amanitin alone, a third 
cortisol alone and a fourth was used as control. One, 
four and seven hours after the start of the experiment, 
tyrosine transaminase activity of the liver was assayed 
by a radiochemical method [ 11 ].  Concurrent with the 
measurement of  the tyrosine transaminase, amino acid 
incorporation of the 40,000 g supernatants was as- 
sayed in vitro as described in [12]. The results are 
shown in fig. 1 and table 1. 

3. Results and discussion 

Administration of cortisol, leads to a rapid stimula- 
tion of tyrosine transaminase activity (fig. 1). If  the 
animals are pretreated with amanitin, hormonal in- 
duction of the enzyme is suppressed. Amanitin alone 
leads to a progressive decline of  tyrosine transaminase 
level, below that of  the control, which is restored to 
control level by injection of cortisol. These changes 
in enzyme activity are independent of effects of ama- 
nitin on protein synthesis by the ribosomes, since no 
significant effects of amanitin on amino acid incor- 
poration into proteins by the 40,000 g supernatant 
from rat liver can be observed (see table 1). Seven 
hours after amanitin injection, a small inhibition of 
amino acid incorporation is observed, which cannot 
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Fig. 1. Effects of a-amanitin on the induction of tyrosine 
transaminase in rat liver by cortisol. Rats were treated as des- 
cribed in the text with buffer, cortisol, amanitin or both and 
at the time intervals shown in the fig. sacrificed, the livers 
homogenized in 0.05 M tris-C1 buffer pH 7.55 containing 
0.025 M KC1 and 0.01 M MgCI~, centrifuged at 800 g for 5 min, 
and then twice at 40,000g for 20 min. The supernatants were 
used for the measurement of tyrosine transaminase activity 
using the radiochemieal test described in [ 11 ]. 
o . . . . .  o control 
• . . . . .  • amanitin treated 

tJ cortisol treated 
-- -- amanitin and cortisol treated 

Table 1 
Amino acid incorporation by rat liver 40,000 g supernatant 

from rats treated with amanitin and cortisol. 

Incorporation (cpm/mg 
protein) 

1 h r  4 hr  7 h r  

Control 185 190 212 

Am anitin 192 165 188 

Cortisol - 257 242 

Cortisol + amanitin - 234 154 

quant i ta t ive ly  account  for the observed suppression o f  

enzyme  induct ion.  I t  should be  men t ioned  that  ama- 

nit in,  in the dose used in our  exper iments ,  suppresses 

R N A  synthesis up to 8 0 - 8 5 %  in the first 3 - 4  hr  after 

applicat ion,  whereas after  7 hr,  inhibi t ion  is 2 0 - 3 0 % .  

It is thus evident  that  ct-amanitin, a specific inhibi tor  

o f  R N A  polymerase  and o f  R N A  synthesis,  abolishes 

the ho rmona l  induc t ion  o f  a liver enzyme.  These re- 

suits favour the hypothes is  that  the  induc t ion  process, 

at least in the early phases, is dependen t  on  the d e  

n o v o  synthesis o f  RNA,  al though c o m p l e m e n t a r y  ef- 

fects on o ther  levels o f  cont ro l  cannot  be ruled out.  
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The supernatant obtained as described in fig. 1 was assayed for 
protein synthesis using the in vitro amino acid incorporation 
system described in [ 12] with 3H-phenylalanine as the label- 
led amino acid. 
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