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‘IleiSS 0960) described, in the liver of normal rate, a 

nuclear enzyme which polymerizes nucleoside triphosphatea into 

RNA*. We used his teobniquee, slightly modified, to ascertain if 

and how partial hepateotomy affected this enzyme. 

Material and methods. In each experiment, 2 to 4 rats were 

hepatectomized according to Riggina and Anderson (1951). One to 

48 hours later, the regenerating livers were removed, the nuclei 

were prepared according to Chauveau (1956) in 2.2 M sucrose, 

washed onoe in 0.25 M 8uoroee , lyaed during 10 minute6 in 0.05 M 

Tris-phosphate buffer pH 7.4, oentrifuged ‘and suspended in the 

earn8 buffer. Thie extract was used as enzyme. 

The lnoubatione laeted 10 minutes at 37%. Each sample oon- 

tained in a final volume of 0.25 ml (in poles) : Iris-phosphate 

buffer pH 7.5 25 ; lag ++ 7.5 ; 2-mercaptoethylamlne 0.25 ; KC1 

15 ; BaF 5 ; C l4-ATP 0.25 ; nonlabeled GTP, UTP and cTF, eaoh 

0.25 ; enzyme (2 mg. of proteins). All incubationa were run in 

duplicate. Inoubatlon was stopped with trichloroacetlc acid, 

the preoipitate dissolved in eodium-ammonium phosphate M 

(Canellakis lg60), reprecipitated and counted in a Packard 

*AbbreviatiOna. RRA : ribonucleic acid : DIVA : deoxyribonucleio 
acid ; Tria I trle(hydroxymethyl)amlnomethane ; ATp, 7JTP, GTP 

adenosine trlphoa hate, uridine tri hoe h te guano- 
i%%bhoephate and cytidtne triphoaphate rgapegt!veiy. 
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Tricarb scintillation counter. In some experimente, nonlabeled 

UTP Wa8 replaced with UTP-OC-P3*, C14-~TP with Cl*-ATP and WaF 

and KC1 were omitted. The oslasion of three nonlabeled nucleoti- 

de8 alwaye reeulted in practically no incorporation. Results 

are expreseed a8 pp olee of radioactive nucleotide lnoorporated 

in 10 minute8 per ag. of proteins. 

Results. In all, 32 experiments were performed with cl% 

ATP, lnoluding 9 on normal rata, 6 at 18 houre and 5 at 12 

hour8 after hepatectomy. In the liver of normal rate, the eney- 

mic activity wae 78 yoles/mg ., with a standard deviatgon of 

f21. The fact that the aeeay on controls gave reproduolble 

results led 98 to believe that the method whioh Weies devised 

ar preparative oould also be uaed for quantitative comparisons 

in varioue phyelologioal oondltiona. 
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Figure 1. Variation of activity of.BlPA pOlynmaSe after 
hepateetoay. 
Ordinatea show the ratio of activity er 
the liver of hepateotomlzed rat8 to t l&t 3*o:intl;it:i%2n 
brackets show etandard deviation where calculated. 

Figure 1 ahowe the variationa when taking the activity In 

no-al livers (78 ~~olee/ag.) a8 1. The values up to 6 hour8 

256 



Vol. 7, No. 4, 1962 BIOCHEMICAL AND BIOPHYSICAL RESEARCH COMMUNICATIONS 

after partial hepetectomy fell in the range of normal variatlaa 

Then begins e rather eharp lnoreaee. The maximum aotivity aeema 

to be at 12 how-8 (184 f22 yFolee/mg., or a 2.37.fold inorea- 

se) s but the activity is still high et 16 hours (169 ppolee/ 

a&) end 18 hours (174 &31 ppolee/mg., or a 2.24-fold inorea- 

69 1. The average activity 4.8 hours after rerovel of part of 

the liver ie 100 rp” olee/mg., in the upper range of normal 

values. Using UTP- CC-Ps2, the normal value (7 experlmente) is 

210 M.0 tY 
olee/mg. ; 18 hours after partial hepeteotomy the 

average value (6 experimenta) is 451 &36 ~~olee/mg. or e 

2.1pfold lncreaee, very aimllar to the 2.24-fold lnoreeee 

observed with Cl4 -ATP. The more important Incorporation of UTP 

than ATP must reflect the conetitutlon of the newly fonaed FiNA. 

Diecueeion. we cheoked that the obeerved lncreaee In aoti- 

vity ie not due to decreaeed nuoleaeee by Incubating enaymee 

from normal and hepatectomieed livers with bentonlte (BrownhIll 

1959). On the other hand, we excluded by mixed Incubations that 

thle increase oould be oauaed by the lose of an Inhibitor (or 

nucleeees) s the incorporation of the labelled triphoephate by 

e mixture of liver extract8 from oontrol end hepatectomlned 

rata was either identloal with the cum of isolated Incubations 

or differed at the most by 10 per cent from thie value. On 

paper radiochromatogremsof alkaline hydrolyeatee of REA eynthe- 

eiaed in the presence of IJTP- OC-P32, radioactivity wae aeeooie- 

ted with all 4 nucleotidee ; after alkaline hydrolysis of INA 

eyntheeieed in the presence of Cl4 -ATP, only 5 per cent of the 

radioactive label wae recovered a8 adenoeine ; finally, with 

=A labelled with UTP- o(-P32, release of radioactive P by snake 

venom wae parallel to that of inorganio PI ruling out a eimple 
end-attachment. Thus our obeervetione tend to suggest that BBA 

polymeraae might have phyalologioal importance, since we see 
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Ifs meaeurable activity lncreaee in condition8 where we know 

the nuclear RWA eyntheeia to be enhanced (Welling 1960). Oon- 

vereely, in the kidney, where the synthesis of RNA is known to 

be much lees important, the activity measured in the same con- 

ditions ia 20 tlsea lees than that in the liver. Since the 

enzyme require6 DHA, the newly formed RNA might be meeaenger 

RlU which brings information to the cytoplasm for the eyntheeie 

of proteins. However it muet be kept In mind that messenger RWA 

ie usually considered highly unstable (Jacob and Monod 1961, 

Groe 1961, Eayasbi and Spiegelman 1961), while ayntheeis of 

proteins in regenerating liver proceeda at an inoreaaed rate 

long after the activity which we measured return8 to normal : 

thus thymidylate kinaae and DXA polymerase, whioh have a small 

activity in normal liver ‘ ehow a maximum 48 hours after hepa- 

tectomy (Eollum 1959, Eiatt 1960). 

We are gretef-ul to MeEevel who prepared kidney nuolel. We 
wish to thank for expert technical assistance wise M.mutantin, 
Mr. Y.Delemen and Mrs. J.D.Weill. 
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