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ABSTRACT 

Shu-Chen G. Chen (1977). Evidence for Increased Nucleolar RNA Polymerase 
Activity in Regenerating Rat Liver. Bull. Inst. Zoo1., Academia Sinica 16(1): .63-67. 
The rate of nucleolar RNA synthesis increased more than three fold at 15 hours 
after partial hepatectomy. When the endogenous template function was blocked by 
actinomycin D and the native nucleolar RNA polymerase activity was measured 
with saturation levels of poly [d(A-T)) as template, the results indicate that the 
enhanced nucleolar RNA synthesis is largely due to the increased . levels of 
RNA polymerase activity rather than to the derepression of the ,nucleolar 
genome. 

After partial hepatectomy of the rat, a 
series of morphological an j biochemical changes 
occur in the residual liver that result in the 
reconstitution of the original tissue masseS). 
Thus the regerierating liver system provides an 
excellent opportunity to study the biochemical 
events of gene activation during normal cell 
proliferation· and rapid growth. Among the 
earliest detectable changes after partial hepatec
tomy is 1 the increase in the rate of RNA 
synthesis with a concomitant increase in both 
the nucleolar size and the nucleolar RNA 
content{2,4,8,12). 

Several reports in the literature have 
attempted to dissect the biochemical mechanism 
underlying the increased rate of RNA synthesis 
after . hepatectomy. It could be due to the 
activation of RNA polymerase per se or the 

increased availability of DNA template for 
transcription, i. e. derepression of the genome. 
Tsukada and Liberman from a series of 
studies{U~16) using actinomycin D, puromycin 
and p-fluorophenylalanine injection to the 
partially hepatectomized rats at various time 
concluded that the increase in RNA polymerase 
activity after partial hepatectomy was a result 
of increased synthesis of RNA polymerase itself. 
On the other hand, Pogo et al.{lO\ Thaler et alPS), 
and Mayfield et al.(7) evaluated the template 
activity of chromatin from regenerating liver 
using exogenous bacterial RNA polymerase and 
concluded that partial hepatectomy increased the 
template function. Because of these conflicting 
reports and the finding that the use of bacterial 
RNA polymerase to transcribe mammalian 
chromatin was an unreliable method to measure 
the true template function{S,6\ this problem was 
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