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SUMMARY

Administration of a purified diet supplemenuted witim 1 % orotic acid is attended by a

marked elevation in time specific activities of liver- aspartate transcanbamylase (ATC),

ornithine tramuscarbanumylase, aimd diimydroorotasc (DHOase) ammd in altei-atiomms in the conm-
positionm of time acid-soluble imumcleotide pool. Retumnmm of time rats to time control diet is
followed by an immmmechiate reinstatemeumt of time muom-mal acitl-sohunblc mmumcleotiche composi-
tion and by a slower retunnu of time emmzynmc activities to basal values. Time imalf-hife of the
return imas been calculated as 2.5 amid 0.5 clays, Ion- ATC and 1)HOase, respectively. Botim
ATC amid DHOase activities are aumgmumcmmted iii regeneratinmg hv(r derived from rats fed

eitimer coiutrol or orotic acid diet. Time studies sunggest that imigin imutracellular concenutna-
tions of pyrimuiidimmc nucleotides may nmot “m-epr-ess” time enmzynmmcs immvoived in the de flO?’O

symmtimesis of pyrimnmichines in mmmanmmmimaiiammiivem.

I NTRODICTION

In bacterial systcmmms, pyrinimidimuc biosymn-

thesis is subject to regulatory nmcchmanmismmms
wimichm may function in time comutnol of cell

growth (1). In this system, a feedback
mecimanisnm is operative in which tine cud-
product of pyrimmiidine syntimesis, cytidimme

triphospimate, regulates the activity of as-

partate transcar-bamylase, an enzyme wimicin

catalyzes the fornmation of can-banmyl as-

partate from L-aspartic acid anud carbamumyl

pimosphuate. Yates and Pardee (1) have also

simown that the synthesis of this enzynme is
under metabolic conmtrol, i.e., repnessiomm.

Subsequent studies have establishied time
ahhosteric nature of time Escherich iii coli

aspartate transcan-barmmylase (2, 3). Time emm-
zynmue fronn mammaiian systems (4, 5) does
not behave iii a sinmmiiar fashmiomm; end-

product inhibition is not manifested by

cytidine tm-iphosphmate or by othuem- pynim-
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idinc derivatis’es at reasonable concenutra-

tions.

Diimydrooi-otase, an enzymmuc wimicim cata-
lyzes time cychizatiorm of carbamyl aspartate

to dihmydroorotic acid appears also to be a
locus Ion feedback imuhmibitioiu of pyrimidinme
biosymmthesis imu E. coli (1, 6). Although

end-product inhibitiomm of (himydroorotase is
denuonstrable in mamnuiahianm systems (7, 8),
it is not known w’imetimer this mechanism

plays any physiological role in the latter.

Time effective enzynue activity within a
tissue mumay also be modulated by time
amount of enzymmme, ie., syntimesis. Perhaps

the nuone important nueans for controlling
pyrimuiidine biosyrmthuesis de novo in nmam-
mmmahian systems is related to altering the

actual levels of time enzymes. It was of
interest then to deternmine whether the

effective activities of both dihydroorotase

and aspartate transcarbamylase could be
m-egulated by alterations in the intracellular

conucentrations of pynimidinue nucheotides.
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Previous i-epomts hmad imm(hicate(I that ad-
nuinuistration of a purified chiet sumpplenmented

withn onotic acid leads to alterations in time

muietabohism of pyrimidinc derivatives and

to immereases in tine liver- pools of pynimmuidine
mmurcleotidcs (9-Il). Time onotic acid-fed mat

appeared to be ideally sunited for ascertaimu-
ing time effects of high levels of time pynimi-

dine imucleotides upon liver aspartate trans-
c.mtmh)ammuylase amid diiuydr-oorotasc activities.

The results of the investigation reported

herein indicate that the activities of both
these enzymes are elevated rather thamm

depressed by admuministmatiomm of time orotie
acid-conutaimminug diet. Time mesults also show
that it is not possible to “m-eprcss” time aug-

mentationu in cnmzymume activities that occum-s
in megemucratinug li�’en by means of high
levels of pyrinmidine muuncleotides.

M.vrEniI.uLS AND METHODS

/tfl.Elfl(1l5. \Iale mats. ttpproximmmatclv 100-

130 g, purcimased fr-omit time Cimeek-Jomues C’o,

Houston, Texas, were enuphoved in this
stundy. Time mats ms’ere fed pellets of a pumri-

fled diet obtaimued fronm the Numtm-itiomual
Biocimennicals Conponatiorm, a vitamin B

complex test diet (complete) , for at least
10 days prior- to time actual (xpem-iniemutatiomm.
Timey were therm either conutinumed omu time
sanmue diet or were offered pellets of the

vitarninu B conmuj)lex test diet comutaining I %
orotic acid. Both groups of rats ingested

time sanme quantity of 100(1 daily.
In several experiments, time anmimals were

partially hepatectomized according to the

procedumre of Higgins armch Anmdensonu (12).
These mats imad also beenu maintained on the
purified diet (but witimout orotic acid).

Enzyme assays. Periodically, time m-ats
were sacrificed by exsanmguimuation, time livers

were removed and washed in cold 0.25 M

sucrose, amu(1 a 20% homogenate in 0.25 M

sucrose was prepared at 40� Time imonnoge-

uuate was centrifuged at 100,000 g for 60
mm amu(l time mumiddle tlmim-d of time sumpernatant

fr-action whmicim did not commtain anmy visible

fat nmom was eommtammminated with loosely
packed nuicrosormues was renimoved and enmm-
ployed as the enzyme source. Time pn-otein
conmcemmtrationm of time latter. as deter-ruined

by the method of Lowry et al. (13), was

approximately 15 mg/ml.
Aspartate transcarbamylase activity in

the extract was assayed as described pre-
viousiy (4) . Time commuponuemmts of time assay
mixtumre included : DL-aspam-tic acid-4-14C
1.3 m�u (0.1 ,uC) ; dilitiuiunmm salt of carba-

nmyl phosphate, 5 m�u ; supen-nuatant fraction,

0.2 ml (approximately 3 mg Protein) ; 0.2 M

Tris buffer, pH 9.2, up to 1.5 ml. After a
15-mm incubation at 37#{176},the assay tubes
were placed in an ice bath and the reaction

was stopped by time addition of 0.2 ml of

4 N HC1O4. The denatured protein was re-
moved by centrifugation, phenol red was

added to time extract, and the latter was
neutralized witim 4 N KOH. After 5 mm at
40, time KC1O.I was memuoved by centrifuga-

tion. Time neutralized extract was placed on
a column (0.6 X 5 cmii) of Dowex 50, H�,

X8, 200-400 mesim. The eiuate and water
wasimings which contained the carbamyl

aspartate-14C were collected and the radio-
activity was determined by liquid scintilla-

tion counnting in Bray’s phosphor solvent
(14). The efficiency under timese conditions

was 70%. Control tubes were run in which

either the carbamyl phosphate or enzyme
had been omitted. 1mm the early studies,
aspartate transcarhamnylase was assayed by

an additional nuctimod utilizing carbamyl

pinospiuate-14C as time lah)cled precursor (4).
Time resunits with both assays were corn-

pam-able, and in subsequment investigations
time assay employing the labeled aspartic

acid was cmuuploycd.

Dihydroorotase activity in the 100,000 g

supem-natant fraction was assayed as de-
scribed by Bresnick and Blatehford (15)

in the following assay system: 100,000 q
sumpernatant fraction, 0.5 ml; carbamyl-

aspartic acid, neutralized, 5 nuM; 0.1 M

phosphate buffer, pH 6.5, to 3.0 ml. Suit-
able controls were ruin in which carbamyl

aspartate was not present in the assay

rnixtum-e. After an incubation period at 37#{176}
for 30 nun, the tubes were immumersed in anu
ice l)atiu, 0.2 mmmlof 4 N HC1O.1 w’as added,

and the denuatumred protein was renmmoved by
centrifugationu. Time diimydroorotic acid pro-

duced in time reaction was measured by time
(leenease mm absombaruce at 240 muu� whuicin
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the pyrimidine umudergoes in the pi-esence of

alkali. To 1.4 ml of deproteinized extract
was added in a cuvcttc 1.4 mmml of 1.5 N

NaOH. The cuvette w’as quickly simakeim

and the absorbamuce at 240 m� was recorded
by using a Becknuan DB spectrophuotometer
with a Sargent recorder. The blank cuvette

contained 1.4 ml of time incubated control
(no carbamyl aspamtate) . Diimydroon-otase

activity was expressed as �A�4O per 4
minutes.

Ornithine transearl)amylase activity was
determined by the nmcthod of Brown and

Cohen ( 1 6) cnmipboying carbaniuyl iuimos-

phate-14C as time labeled Pm�eCumsOn. Time

carbanmyl 1)iiOsPimate- � iuad beemu 1)nePaned
from potassium cyanmatc�11C � dcsciibcd
by Spector- et al (17) and had a specific

activity of 28 �.tC/mnmmole. Time emmzymc
source was a 4000 #{231}jsupennmatant fraction

(15 mm) of a 10% imomogernate prepanedl imu

0.1% CTAB.
Isolation of acid-soluble and DIVA frac-

tions. Segments of liver w’ci-e quick-frozen
in dry ice-acetomue ammd were stored until

analyze(1. The fnozcn liven- was weigimed and

a 20% homnogemmate was pn-epared in 0.6 N

HC1O,1 at 4#{176}.Aim aliquot of time homogenate
was centrifuged in time cold, time extract was

saved, and time pm-ecipitate was resuspended

in cold 0.3 N HC1O.1. Time procedure was re-

peated. The combined extracts repn-esented

the acid-soluble fraction. Time precipitate
was dcfatted with 70% etimanol, 95%
ethanol, and ethuanmol-etimer (3: 1). Time nun-
cleic acids wem-e extracted from the defatted

precipitate by imeating time latter mm 10%

trichbonoacetic acid at 90#{176}for 30 mum. Time
suispension w’as cooled, cemmtm-ifumged and time
precipitate was resunspended in 5% tn-

chboroacetic acid. Time latter suspensiomu was

centrifuged and the extracts w’ere cormubinmed
to yield the nucleic acid fraction. Time DNA
content of this fractiorm was ascertainmed by

� decrease mm absorharmce at 240 m�n ; A�

absorbance at 260 mn�n; DHO, dihydroorotic acid;

ATC aspartttc tr:ums(’arharmmylase ; OTC, ornithrnre

transearbanmylase; 1)H0ase, dihs-droorotase; DNA,

rieoxyribonmunleic acid; CTAB, cetyltrimcthylanm-

nmonimrmn bromide; RXA, ribonucleic acid

RNA-P. rii)onun(lei(’ arid phosphorus.

time Bum-ton nuodification (18) of time Dische
nuetimod.

Time acid-soluble fmactioim was boiled for
1 hr to commvent time punimue nmurcleotides to

pur-ines and time pyninmuidine nucleoside di-

and tnipimospimates to mommophmosphatcs. Time
acid-soluble fractiorm was imcumtm-alized in time
cold with 4 N KOH, amid time I)reciPitate of

KC1O4 was ienmiovcd by ceimtm-ifugation. The
absorbance of a sample of this extinct was

detem-mmiined at 260, 280, amid 320 nn1�. One
milliliter- of time imeuntralized extract was
passed tiur-oughu a column (0.5 X 5 ciii) of

Dowex 50, 11#{247},X8, 200-400 mmmeshm,time eluate

was collected, and time colummu was washed

twice with 2 ml of 1120. Time i)uminucs were
absorbed and remaimmed on the Dowex 50.

The conubined eluate and wasiuinugs nepm-e-
sentecl time total acid-sohumi)lc I)�’iimi(linue

nucleotide fraction. Its absorbammee at 260,
280, amid 320 nmmp was detenmmmined.

Incorporation of radioactive or-otic acid

into R�VA. Orotie acid-6-”C, 4 � w’as iii-

jected inutrapen-itoneally iuuto numale mats, and
time mats were sacrificed 45 mmmiii later. Time

livers were renmoved, time acid-solumble cx-

tract was pmepamecl, and time pyr-immuidines

were concemutrated as described above. Time

RN�& was isolated amid quantitated by time
method of Fleck ammd Begg (19). Tine radio-

activity was detem-nuinued by iiqumi(l scintilla-

tionm coumnmtimug.

Chemicals. DL-Aspartic acid-4- � (2.5

p.C/pmmuole) was obtaimmed frommu Volk Radio-

cimenmuicals; potassiunm cyanate-14C 5 jtC/
p.mole) amid om-otic aeid-6-’4C 5 1iC/1�moie)

were punm’cimased frormiNew Englarmd Nuclear

Comporatiomn.

RESU LTS

One day after time ingestiomm of tine p�mmi-
fled diet containimmg I % on-otic acid, tine

activities of aspam-tate tn-anuscar-lmanumylase
amid diimvdm-oom-otase increased! by 70 ammd
175%, respectively (Fig. 1); at 2 nlays, 1)y

115 amid 200%. Enizymuue activitie� gradually
n-cached a plateau after 2 days amid nuo

fummtimen increase was evident evcmn after 2

weeks omu time diet commtaining time pynimmmidine.
In confim-rmuatiomm of previous reports (9-

II), time commmj)ositiorm of time acnh-soitmble

fm-action is grossly affected by time a(hmmuimmis-
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Fia. 1. A7’C and DilOase activities in liver of

rats fed orotic acid c/jet

Male rats were rsmaintained on yitanmuirm B eonmm-

1)1(X test diet (complete) for 10 days and then

transferred to a diet suppl(rmmented witim 1% orotic

acid. Time specific activities of ATC (�-----�)

armd of DHOa.se (J - - - - LII) were dcternmimmcd as

described in the text. At each poirmt are presented

time mean ± standard error armd in parcntlmeses, time

ntmnmber of rats. The 1)erccnt in(r(ase in specific

activity of ATC and I)H0asc is 9res(nte(l on the

ordirmate. Tiw sI)ecific activity of liver ATC of

these rats in tern�s of (ipnmm �rodtrct/n1mg Protein

was 1800 ± 150; that of liver 1)H0ase, in terms

of .&.i�/1 nmin/’g pr�tnirm, was 9.0 ± 0.4.

tratiomn of tine om-otic aei(1 (bet �Fig. 2) . Time
conmcemmtn-atiorm of pyrimmuiihines mu temnmms of

A2�0/g wet weigiut of liver-, is augnmermted by

a factor of 3 at 1 day after- irmgestion of time

diet, anch graduna thy plateauned at thus ele-

vated level i)y 2-3 clays. Time punirmes, on

time otimer Inamid, were depn-essed gradually,
reaching a mimmimnimmum va lime by 2-3 clays.
Time latter was appn-oximmmatelv 50% of the

vahume pres(nut mm liven umnder commtm-ol (bet
conditiorms. �Fh cormccnmtration of DNA in

time liver was not alter-ed by timese dietary

conclitiomus (upper- chmant of Fig. 2�.

Time inmterr-el mit monmshmi r hmetweemm the

marked iimammge in time commupositiorm of the

liver acid-solumble fraction ammd of several of
the ernzymmmes imm time pathmway fom- de novo

pyninmmi(hinme biosynmthmesis is imudicated in Fig.
3. \Vitinirm 1 day after meturmn to time commtmol

diet, time acid-soluble pynimmuidimne comucemu-

trationm had ret.ummnmed to time nommmmai imasal
level anmd time pmmmimmecorncenmtmatiomu imad in-

i/� �

(‘:k�) �
L �.3 �

� j�5)

PUNINES

� �

DAYS ON DIET

FIG. 2. Alterations in tinc com7)osztion of tine

acid-so!ub!e fraction of !iver of rats fed orotic acid

See Legend to Fig. 1. TIme concentrations of

acid-soluble n)rrinmidmnes and purinme.s were ascer-

tainmed as (lescribed in time text.

creased to almmmost contn-ol values (umppcr

Fig. 3) . ATC arid DHOase activities, how-

ever, returned slowly to the lower basal
commtrol values (low’ei- Fig. 3). Time specific
activities of ATC and DHOase reached
time control values by 4 and 2 days, respec-

tively, after m-etum-mmto i-egulan diet. Time tl/2

for time return-n has been calcumhated amid is

2.5 and 0.5 (lays for ATC and DHOase,

respect ivehv.

Time pernmuammency of time altem-ationms in time
specific activity of these enuzynues was in-

vestigated mu another nmammner. In previous

comnmmunmuications, Hanmdscimummmuacher amid col-
leagues (20, 21) had reported time nulhifica-
tion by 0.25% adenmine sulfate of time gross
alterations induced by dictam-y orotic acid.
Time effects of time (hietamy pumrimme upon time

on-otic acid-induced chmamuges in time enuzy-
nuiatic activities an-c denmonstn-ated in Table
1. Inclusiomu of adeninme sulfate in time diet

muot onmly nullified time orotic acid-induced
augmenutation in acid-soluble pyrimidines

and depression of acicl-solumblc punines, bunt
imelped reestablisim time basal comutrol activi-

ties of ATC and DHOase. All values were
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ity of time RNA jut time latter was also

lower.

DAYS

Fic. 3. (Jinanges in enzyme activity and in acid-

soluble composition after return to control diet

�1ale rats were placed on orotic acid diet for

10 days after an cqunilibration period on control

diet. Time rats were then transferred to (ontrol

diet (no orotic acid) for time days mnmdieated on

time abscissa. Enzyme activity and time comlrosmtion

of the acid-soluble fraction were deterimmined as

described in time text. The control values (on con-

trol diet) are indicated by time dasimed lines. At
each point are presented time mean ± standard

error. On time or(Iinate are given time specific ac-

tivities of ATC as dpm X 102/nmg protein

(O-----Q) and DHOase as #{163}424/4 nmnnm/g protein

(U-i).

retum-ned to comutmol levels by 3 clays of time

orotic acid-adenine diet. Inclusion of ade-
nine sulfate in time diet alomue exerted little
effect upon time specific activities of ATC
and DHOase.

Time effect of time omotic acid neginmerm

upon time incorporation of i-adioactive orotic
acid into liver RNA is indicated iii Table 2.

Time total incorporation of time isotope irnto

acid-soluble pyrimmmi(hnes per gram of liver
was independent of time dietary negirmnenm

althuougim time specific activity of time pym-immm-
idimme pool was decidedly less in onotic acid-
fed rats. Conmsequmermtly, time specific aetiv-

Effect of Oi-otic Acid Diet upon Pyrimidine

Biosynthesis in Regenerating Liver

ATC activity is numarkedly elevated in
n-egcnei-atinmg liver (22, 23) . Time present

study was designed to ascertain whether

time concentratiomm of immtn-acellular pyninui-
chine nucleotiches plays ammy role mm time

modumlation of ATC activity immtime m-cgencr-
ative process amid, in particular, w’hether
the augmentation w’hmich takes I)lace sub-

sequent to partial imcpatectonmy could be
prevented by high concemutm-ations of these

substances. Time results ar-c graphically pre-

sented in Figs. 4 amid 5. 1mm timesc studies,

Fin. 4. Effect of orotic acid diet upon A 71] ac-

tirity in regenerating lieer

Male rats were mainmtainned on control (met anmd

Imen eitimcr kept onm tius (bet or pla((d on time

orotie acid-contairming diet for 10 (lays. Time rats

were partially hepatectomized and the liver ATC

activity was determinmed as described in time text.

Each point represents the average of 6-10 animals.

On the ordinate time A1C activity is presentd as

percent of control value, i.e., specific aclivrty of

liver ATC from control doit-fed rats 1SOO ± 150

l�rm/mg protein.

a 100% inCn-case in liver ATC activity was
noted 2 days aftem- pantial imepatectorny
(Fig. 4) mu rats both omm commtrol arid on-otic

aeid-supplcmermted diets. At 4 clays after

pantial Imepatectonmy, ATC activity imad jumst
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TABLE 1

A T(’ and J)HOase activities with dif)erent diets

Male rats were fed vitamin B complex test diet (coim�plete) for 10 days before the start of tine experiment

(conmtrol (1iet�. The rats were then switcimed to the punified diet containing 1% orotic acid for 10 more days.

At this time, a gromrp of animals were transferred to time purified diet containing 1% orotic acid and 0.25%

adenme sulfate. The numethmodology is described in the text. The specific activity of ATC is in tennis of dpm

of prodtrct per nmilligram of proteiim; time specific activity of DHOase is �A24o/g protein/4 mm.

1)iet

Acid-soluble

activity

Pyrimidines Purines

(.12�/gwet wt.)(A2�o/g wet wt.)

Specific

ATC 1)HOase

Control (10 34.4 ± 2.8” 73.2 ± 5.9 1S00 ± 150 9.0 ± 0.4

(irotie acid, 10 (layS (6 102 ± 10 28.3 ± 20 3950 ± 300 29.2 ± 1 .0

()rotic aci(l, 10 ninivs; orotic acid-adenine, 55.6 ± 3 5 505 ± 25 :1220 ± 200 20.8 ± 2.0

I day (6)

Urotic acid, 10 days; orotic acid-adenmine, 45.4 ± 30 75 1 ± 4 .2 2510 ± 90 14 :� ± 1 .5

2 (lays (6

()rotu a( ni tdnmine I d’i�s (6) Ia 6 ± 3 0 74 1 ± � 5 l�20 ± 130 10 0 ± 0 6

a Nunmber of rats.

Mean ± standard error.

about returned to i)asal level for each
group.

rrhe specific activity of liver DHOasc

was markedly elevated mm regenem-ating

liver, reaciminug a maximal value at 2 days

after partial hepatectomy (Fig. 5). In time
rats fed control diet, this valume was 280%

of time basal level. The magnitunde of the
increase mu rats fed time diet supplenuuentccl

with on-otic acid was not as great although

time basal level itself was 320% of time value
observed in time livers of control diet fed

rats.
ATC activity, as presemmtecl abmove, is dc-

vated in time livers of or-otie acid-fed rats

ammd in regemmcratinug liven-. It ��‘as of iumtcrest
to ascertain �vhetImem- othmcr trammscarbamyl-

ases would undergo similar cimanges. To-

ward this end, OTC w’as eimmployed as the
nmmodel. The data are offered mm Figs. 6

aumd 7.
Time specific activity of liver OTC was

also significantly elevated in orotic acid-

fed rats (Fig. 6). Regeneration, however,
m-esulted in a decrease in enzynmme activity

by day 2 after partial imepatcetomy (Fig. 7)
in rats fed control diet. In those animals
receiving the diet supplemented with 1%

orotic acid, the OTC activity declinued im-

mediately after partial imepateetomy.

TABLE 2

Incorporation of labeled orolic a(i(l mb (leid-SO!Ub!C pyrirni(lincs and R.V.1 in orolic acid fed rats

Male rats were fed cit her the vitamin B (onmplex test diet (control diet), or control diet suppienmented

with 1 � oroti(- acid for 4 (lays. Oroti( acid_6_miC (5 Mc’/�nmole, 4 �C, was injected inmtraperitoneally into

the rats; time livers were renmioved 45 nmminmlater anmd processed for acid-solmrhie pyrinmidines and RNA as

described inn the text.

I )iet

.\(i(1-S()ltll)1( pyrinumidinmes

HNA, (i�)m//2g RNA-1’nIpm/A� dpnm/rmmg liven

(omit ml (4 ii 500 ± l200b 414 700 ± 4.0

( )notic acid (4) 4 630 ± 500 417 375 ± 1 .6

#{176}Number of rats.

Mean ± St andard error.
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Fnc. 5 Effect of orotnc acid diet upon DllOa,o

activity in regenerating liter

See Legend to Fig. 4. The specific activity of

DHOase in time liver of control diet-fed rats in

terms of �A240/4 nmin/g protein was 9.0 ± 0.4.

#{149}-R Control diet; Q-Q orotic acid-con-

taining (Jut.

Z 4 6
DAYS ON DIET

Fzo. 6. 07’C activity in liver of orotic acid-f ed

rats

Male rats were maintained on control diet icr

10 days and timen placed on diet supplemented
with 1% orotic acid. The specific activity of OTC
(ordinate), dpm produrct/mg protein, was de-

termined as described in the text. At each point,

the mean ± standard is presented as well as the
number of rats (in parentheses).

DISCUSSION

Time specific activities of aspartate trans-

carbamylase and dilmydroorotase are mark-
edly elevated after time administration to

rats of a purified diet supplemented with

1% orotic acid. At first glance, the eleva-

tiorm in enzyme activities appears to cor-
relate with time alterations in the composi-

DAY� AFTER �ARTIAL

HEPATECTOMY

Fin. 7. OT(] acticity in regenerating liter

See Legend to Fig. 6. O-Q Rats on conmtrol

diet ; I - - - - � rats on orotic acid diet.

tionm of time acidl-solumh)lc fractiomm. Time return

of rats to time nornual control diet resunits in
immumediate chepmessionm in time concemmtm-atiomm
of time acid-soluble J)vn-immmidimmes ann! eleva-

tion of time purinmes. Timis inimnmn((liate effect

upomm time eonuecrmtn-ationms of timese substammces
is not followed ii�, ann immnniedmate rctmnnnm of

time elevated enzynmmc levels to basal values.

Only after 4 clays of eonutrol diet hunts tine

sPecific activity of aspartate traimscarba-
mylase neacined its basal value; by thme end
of 2 days, (hiimydr-oomotasc has m-etul-nme(1 to
control values. Time tm/2 for time deciinc in

aspartate tr-anscarbamumylase specific activ-

ity imas been calculated to be 48 hmr, a value

whicim agrees very �vell witim time calculatiorm
macic for the half-life of tine mmmessengem�

RNA respolmsible fom- time elaborationm of thmis
enzvmmue (22) . 1mmtime latter studies, time imalf-
life was calculated to be mm excess of 24 mr.

Time addition of 0.25% a(lemuinc sulfate to

time orotie acid-sul)l)lementedl diet also re-

suits mm a return of tine acid-soluble com-
position to basal levels within a few (lays.
rFhe specific activities of aspartate tramus-

cam-bannylase and clilmydroon-otase dO not
reacim control levels unmtil time timird clay on

time latter diet.
Time elevation in time activity of aspartate

transcar-bannylase mm regenerating liver has

been reported previously (22, 23). Addi-

tionally, time overall conversion of carbamyl

aspartate to orotic acid, involving botiu

dihydroorotase and dihydroorotic acid di-
imychrogenase, imas been shown to increase iii
regenerating liver (24). In the present

studies, dihuydroorotase activity rises sig-

mmificammtiy after partial imepatectomuuy, reach-
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ing a mmiaxinmmunnn 2 clays tften time opematioim.

In unpmmbhisimed ohservationms, dilmydl-oorotic

acid dihyclm-ogenase activity unmderwcmmt no

cimamuge after partial imepatectonmy. Time ad-
ministration of orotic acid-containing diet

n-c.sulted in a sui)stammtial inmem-ease in the

concemmtration of time p��nimmmiclimme nucleotides
in time liven.3 Time elevated levels of pyrimi-

clinic numeleotides were umuable to prevent time
inucrease in the specific activity of either

mtSl)artate trammscarbammmylase or chiimydmo-

on-otasc occunrn-ing mm regenerating liven-.
Timese studies immdieate anotimer differemmec

hetw’een time aspam-tate trarmscam-hmammmylase of
the bacterial and time mammahiamu liver sys-

tems. In a previous meport (4), the proper-
ties of ATC in timese systems were com-

l)ancd amid it. was simowmm that time liver
enzynme belmaved more like time bactemial
mmmonomer thaim time tetmamumer, and aceon-d-

ingly, the former was muot susceptible to

end-product. inhibition. 1mm time pm-csent in-

vestigation, the inability to “repress” ATC
and DI-TOase by elevated intracellular con-
centrations of pyrinmidine nuneleotides imas
been repomtcd mueither commtnol on regenerat-
ing liver. 1mmcomutnast, E. coli ATC synthesis
is markedly sensitive to time eoncenmtmationm

of pyrimidines mm time mediummmm (25)
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