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SUMMARY

1-�-D-Arabinofumammosylcytosimme tAra-C) inimibits time synthesis of I)NA in imommiumfected

rabbit kidney cells to a greater degree timan in cells infected with viruses of time herpes

group (herpes simplex andi pseudoi’abies viruses). Virus multiplication is inhibited by the

drug to the same extent as DNA synthesis, demommstratimug that Ama-C interferes with the
infective process by inhibiting time synthesis of DNA only.

The relative resistance of infected cells to the action of the dmug is probably due to the
lower ability of thuese cells as compared to noniumfected cells to pimosphorylate Ara-C. The
low level of pimosphorylation of time drug in time infected cells is correlated with a decrease

in the activity of deoxycytidiume kinase in vivo. Furtimermome, time drug (loes not induce in

the infected cells an imicrease iii time level of activity of deoxycytidimue kimmase, an effect it

does produce in noninfected cells. It is concluded timat Ama-C is umot a specific antiviral

agent.

I NTROIWCTION

The drug Ama-C’ interferes with time syn-

thesis of DNA in a variety of mammumaliaum

cells (1-4) andl huas beemm studied for its

possible amutiviral activity (5-7, 20). It has
been reported timat Ama-C is effective in time
control of imempes keratitis, altimougim it

seems to be slower than IUdR iii clearing

the initial infection (8, 9) and is consider-

ably more toxic than IUdR to the host cells

(10).

Abbrev iatioims: Ira-C, 1-f3-n-arabiumofuranosyl-

cytosine; Ama-CM P Ira-C monophospimate; ATP,

adenosine triphospimate; (IATP. deoxvadermosimme

triphosphate; CR, cytidinc: CdR. dcoxycvtidune;

CDP, cytidine dipimosphate; dCDP, deoxycytidinc

diphosphate; dCMP, cleoxycytidine mono pimos-

phate; dCTP, deoxycytidine triphosphate; dGTP.
deoxyguanosimme tripimospimate: TdR. thynmidine:

dTMP, thymidine monophosphate; dTTP, timymi-

dine triphosphate; UdR, uridine; dUMP. clcoxv-

uridine monophosphatc; IUdR, 5-iodo-2’-deoxy-

uridine: PCA, perchloric acid RK. rabbit kidney.

We imave simowmi recently that IUdR may
i)e a “selective” antivimal agemut: conditione

camm be created to permit greater incorpora-

tiomi of IUdR immto time DNA of infected cells

thamm into time DNA of nomuimmfected cells (11,
12). 1mm time present i)aPer, experimeumts are
presented timat were desigmmed to determine

whmetimer Ama-C, imi spite of its relatively

higim toxicity to muomuimufected cells, interferes
more drastically w’ith the metabolism of

immfected cells than of noninfected cells. The
experimemuts will siuow timat, in contrast to
IUdR, Ama-C is not a “selective” antiviral

(hug. Prelimmmimmary accoummts of some of these
experiimment s imave beemu mepomted previously
(11, 13).

MATERIALS AND METHODS

Cells and Media

The cells amid media used for these cx-

perimnents were the same as those described
in time preceding paper (14).
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Viruses

Time properties aum(I itssay of h)seudoiabies
virus and hm(!pes SimumI)ltX viitm� lml\’d beemm

(Iesclil)e(1 l)I’eviolmsly ( 15 (

Enzyme Assa�js

Time I)mePalatio!m of cell eXtr�t(ts lums been
(Ie’emii)ed l)l’e\iouslY ( I 6)

Cdl? kina,sc was �tSSm1\’e(l ttS des(lihed imm
time precedimg h)itl)(! ( I 4)

DiVA polymei’ase. Oime-temmtim inihhilitem of

(�ehl extm’a(t (appm’oximmmately 0.5 1cg l)mOteiim)

was adde(l to 0.1 5 mmmlof meactiomm nmixtume
commtaimmimmg 61) 1�g of hmeat-demmatuum’ed calf

timyinus 1)XA, 2.3 1�immolcs of ATP, 25

�anoles of Tris 1)11 7.5, 5 1.tnmoles of MgCl�,
50 m/.Lmoles eaeim of dTTP and dGTP, 250
nmp.mmmoles of (IC\IP, 6 mum�mmuoles of :mJJ_(LkTP

(specific activity for iiufeetedl cell extract,

0.21 1zC/m1�moie; specific activity for nomu-
infected cell extiact, 1.05 1tC/nm1tmmmole), as
well as time mmueleotides listed in Table I
(Under time eomm(Iitiomm� used, time immehumsioumof

Ama-CMP imm time iimculmatioum mmmix did not

sigmmificammtlv affect time fom’rnatioim of dCTP
from dICMP. Timis ��‘as probably so bccaumse

approxiummately 15 tiimmes more dCMP than
Ara-CMP was puesruit imu time incuhatiomm
mix. dCi\IP was used instead of dCTP as

omme of time pmeeumsoms for time I)NA to be
symmtiuesized because (ICTP mmmay pmevent the

j)iiOsphorylatiomm of Ama-CM P ammd conse-
quemmtly ummay prevemut the imuimibitory effect

of time hatter omm 1)NA polymmiemase.) Time

samples were immcuml)ated for 1 1mmat 37#{176}aumdl

were precipitated witim cold PCA. After cx-

temmsive wasiming imu cold PCA, time radio-

activity immcoipomatecl immto DNA was deter-

mmuimmed imm a Packard speetmonuetem.

The est#{149}inmatiommof time redumctiomm of CDP

to dCDP, of time pimospimorylation of CdR
amid of Ama-C in vivo, as well as the imm-

corporatioum of radio chemmmicais into DNA,
were performed as descmibedh imu the pmeeed-

ing paper (14).

The activity of (ICMP deanmina�e in vivo

in infecteJ cells was tested by incubatumg
these cells witim ‘H-CdR. Time acid-soluble

pool was obtaimmed, as descuibeil previously

(14), an(l was iueated imm PCA (1 N) to

convert the deoxyribommueleotide di- and

triphospimates to time comrespommding nuono-

phosphates. The deoxymil ommumekot ide nmommo-

phosphates l)mesent in DNA were obtained
as descmibed �)meviously (17) . dCMP w’as

sepamate(I fionu dILMP (ammd dTMP) on
Dowex I -foi’mmuate colummmums, as described

l)1e\iOusly (17).
To test for time activity in vivo of CdR

i)imOsh)imomYlase, time infected cells were imieu-
bated �vitim 3H-CdR and time acid-soluble
1)001 ob)t:timlc(I as descmil)eiI al)o\’e. CdIR \vas
sel):tmat(’dI fronm eytosimme by time method die-

�Pmil)e(i i)y T)eel�’i ( I 8)
Aia-CTP was immepamed eimzymaticallv

fiomim Ara-Ci\IP and Sel)amated fmom Ama-

CMP on i)owex 1-HC1 columims.
Chemicals. 311-CciR, 311-CR, 1’C-TdR,

ammd 3H-Ama-C were pumm’cimased from

Schwarz BioResearcim Time. Ama-C was a gift

fmomn WTaymme Magee, time Upjoimmm Compammy;

Ama-CM P was a gift of William Wecimtem,
time Upjoimmm Commupammy.

RESULtS

Inhibition, by Ama-C of DNA Synthesis in

Infected and Noninfectecl RK Cells

Time elect of varioums eomucemmtmations of

Ara-C 0mm time synthuesis of DNA in imoim-
infected cells amid in cells immfected with

either liempes simuuplex vimus or pseudoi’abies
virus ��‘as tested. For this purpose, actively
gmowimmg RK nmommolayem cuultumes were usedI,

imm whichm there is after immfection witlu these
viiuses little cimamuge imu time overall rate of
I)NA sviitlmesis (19).

Figure 1 simows that 1)NA synthuesis (as
(leteummuimmed by time immeomporatiomm of 1’C-

TclR immto DNA) is niucim less affectedh by
Ama-C in time iii fected cells than in the muon-

infected cells. Timus, a commcentmation of

Ama-C (0.03 1tg/nul) timat imuimibited the in-

corporation of ‘4C-TdR immto time DNA of

mmommiiufecteci cells by about 50% had no

effect oim its immeomporatioum in pseudomabies

vinms-infected cells aiud ommiy a slight effect.

on its incorpomatioum in hmerpes simplex
virus-immfected cells (about 15%). Sinmilam

results weme obtainedi wimemm the incompora-

tiomi of ‘11-CR or 3H-adenine into DNA

was tested.
Althmougim it has beeim established iii a

variety of systemmms timat Ara-C inhibits

specifically time symmtimesis of DNA (20), it
seenmed possible, mmevem’timeless, that in a(I(hi-
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Fin. 1. Effect of various concentrations of A ma-

C on the incorporation of ‘ll-TdR into the DNA

of noninfectecl cells aimcl of cells infected wit/i

pseudorabies or herpes simplex virus

Actively growing cultures were infected witim

pseuclomabies virus or herpes siimmplex virus (ad-

sorbed multiplicity = 10). Mock-infected cultures

served as controls. The cultures were incubated

for 5 Imr in EDS containing Ara-C. “C-TdR (0.04

�iC/nml; specific activity, 31 mC/mrnole) was then

added to eacim culture. One hour later the cultures

were harvested and the amount of radioactivity in

the DNA was detcrnmined. Pseudorabies virus-

infected cells (s); herpes simplex virus-infected

cells (0); noninfected cells (A).

tion to inhibiting viral DNA synthesis, time
drug might also affect other aspects of virus

replicatiomu. In time next experiment, we

compared the effect of various concentra-
tions of Ara-C on DNA synthuesis and oum

virus productiomm in virus-immfected cells.

Figure 2 simows that as the conceumtratiomm of

Ama-C was increased, time amounts of ‘4C-

TdR immcorporated into DNA and of in-

fectious virus produced were decreased to
the samime degree. These results immdicate timat

the inhibition of virus synthesis by Ara-C

is due primarily to time effect of time drug omm

DNA synthesis.

Mechanism of Relative Resistance of In-

fected Cells to A ia-C

Effect of Ara-C derivatives on DNA

polymerases in ext racts of infected and

noninfected cells. In order to understand

the basis for the greater resistance of in-
fected than noninfected cells to Ara-C, it is

esseumtial to understand the mode of action

of time drug on DNA synthesis. The experi-

nuemmts of Ciuu and Fischer (1) suggested

that Ama-C may be effective in inhibitimug
DNA symmthesis i)y interfering with time re-

duction of CDP to dCDP. This is not the

case imm RK cells (14). Ama-C nmay also

inimihit DNA symithesis by interfering witim

time polymerization of deoxyribommucleotides

as a result either of its incorporation into

DNA (4, 21), or of its inhibition of DNA

polymnerase activity (20) Infectiomm with
pseudorabies vimus induces an increase in

time level of activity of DNA polymemase

0
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Fin. 2. Correlation betu’ee-n tile degree of in/u-

bition by Ara-C of time synthesis of DNA and of

infectious pseudorabies virus in infected RK cells

Actively growing cultures were infected (ad-

sorbed multiplicity = 2), were washed extensively

to remove unadsorbcd virus, and were incubated

in EDS. Three hours after inoculation, the me-

uhum was changed to EDS containing TdR (0.1
pg/mi), various concentrations of Ara-C, and “C-

TdR (0.04 pC/mi; specific activity, 31 nmC/

mmole). Time cultures were harvested 12 hr after

infection and the number of plaque-forming units

m)roduced by each culture, as well as the amouumt

of “C-TdR incorporated into DNA, was deter-
mined. Incorporation of “C-TdR (0); infectious

virus (�.

2 J J Furtim and S. S. Coimen, personal corn-

nuinicat ion.
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TABLE 1

J�jT((1 of .1 1(I-CMP on l).\.l polym(Iu.( (1(tuil!/ present in e.rt,ael,s of infected uiud non infected cells

Ext flL(t 5 prej)auedi from infected and noniumfect cd cells were assayed fot DNA polymerase a(t ivity in the

pieseuce f I he i umdicatem 1 ann iii its of umucie it ides, as descril mccl iii Materials and Met hocls. The results are I he
average of duplicate s:mummples. [lie maximum variation between the ifl(liVi(lual samples WuLS 10%.

�\ 11(leot i(i(

added pg/s:mnmple

lImceu1)o1atioui of ( AlP into 1)N’A

11 mfected cell ext la(t 1’ouiiuifectcd (eli ext ract

pj.iflh( Ies/ Iuihibition

s:uuiilde (%�
p/.uuumoles/ Inhibition

sample (%�

\oiu

Aut-(\IP
.‘tua-( ‘\I I’ .�

7 ,7()

4:12 44
:1.52 il

1.16 -

0.72

0.59 49

(1(’ll� 5(1 7 9:; 1.31

(1( �1l’ -4’-

Aua-(’M I’
5(1

5 7.76 2 1 .37 0

(22) . Time relative mesistamice of iumfected

cells to Ama-C as eonmpamed to rmommimmfected

cells nmay thus i)e clue to the presence in time

immfected cells of a 1)NA imolymemase that is
less affected by Ama-C derivatives thamm the

enzyme presemmt iii noninfected cells.
Time effect of Ama-CMP on time I)olymmmel-

izatioum of deoxymibommucleotides into DNA
by extracts prepared from infected amud

umonimmfected cells was tested. Time results of
this experimnemmt (Table 1) simow that Ama-

CMP inimibits DNA polymemase activity in

both infected amid nommimufected cell extracts

and that this inhih)itiomm is completely re-

versed by dCTP. Similar results were also

obtained when Ara-CTP was used instead
of Ama-CMP. (These experiments weme

carried out witlu crude extmacts of cells

containing a high level of activity both of

dCMP kinase and of phospimatases, amid

timere was presumably immterconversiomm be-
tween Ara-CMP ammd Ara-CTP.) Time ac-

tivity of DNA polynmerase in time infected

cells was not more resistant to the inhibi-

tory effect of Ara-CMP than time activity

of the emizyme in the noninfeeted cells, aimd

it is umnhikely therefore that the immduction of

a differemit DNA polymerase in infected

cells can be the basis for the relative resist-
ance of the virus-infected cells to Ama-C.

It is possible, however, that altiioughm time

polymerases from i)otlm sources are equally

sensitive to piuosphomylated derivatives of

Ama-C, the greater activity of time eumzyme

in infected cells thman in noninfected cells

may contribute to the greater resistance of

the infected cells to time drug.

Phosphorylation of Ara-C by infected
and noninfected cells. It has been shown by

Chu and Fischer (21) that a mutant cell

line resistant to Ara-C is unable to pimos-

phorylate this drug and lacks CdR kinase,

suggestimmg tiuat Ama-C must be phosphoryl-
ated in order to affect DNA synthesis. We

tested themefore whether tue relative resist-

ammce of the virus-infected cells to Ama-C

could residie in a decrease in the ability of
these cells to phosphorylate it. This was

done by comparing the amoumut of phospimo-
mylated Ama-C which accumulates in the

intracellular acid-soluble pools of infected

and noninfected cells.
Time results of this experimemmt (Table 2)

show that the infected cells phosphomylated

approximately four times less Ara-C t.hamm

did the umoninfected cells. (1mm other experi-

ments, differences as great as tenfold have

been observed.) Since presunmably oumly time

phosphorylated derivatives of time drug

exert an inhibitory action omm DNA synthe-

sis, the relative resistance of infected cells
may be ascribed to the low level of phos-

phorylation of Ama-C in these cells.

The low level of accumulation of phos-
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TABLE 2

Pimosphorylation of 311-Ara-C ‘in infected

and noninfected cells

Actively growiimg ilK cells were irmfected (or mock

infected) with pseudorabies virus (adsorbed multi-

plicity = 10). }our hours after infeetioum, the

cultures were incubated for 3 hr in EI)S medium

contaiiming 0.8 pG ‘II-Ara-C/ml to which unlabeled

Ara-C was added to give the concentration indicated.

Time anmount of radioactivity associated with phos-

phorylated Ara-C in time iumtracellular P00! was

determined, and the amount of Ara-C phospho-

rylatecl by time cultures was calculated. Time iesults

are the average of duplicate samj�es. Time maxinmum

variation between the imidividual samples was 7%.

Coumcentration

Ara-C phosphorylated

Iii In

of Ara-C immfected imoniuifected

(pg/mi) cells cells

0.05 0.22’ 0.97

0.1 0.49 1.97

0.2 1.28 3.90

0.5 2.41 9.29
2.0 7.47 33.10

#{176}Micrograms pimosphorylated per sample X 10�.

phorylated derivatives of Ara-C in time in-

fected cells could be due to the rapid de-
amination of Ara-CNIP. That this is not
the case, however, is shown by the follow-

ing experiment: RK cells were infected

with a high multiplicity of pseudomabies

virus and incubated in EDS. Nonimufected

cells treated identically served as controls.

Five hours after infection 3H-CdR (5 p.C/

ml; specific activity, 625 ,aC/mmole) was

added to the cultures, which were imicubated

further for 3 hours. The phosphorylated
radioactive deoxyribonucleotides present in

the acid-soluble pooi and in the DNA were
converted to deoxyribomononucleotides amud

were separated from each other, as de-

scribed in Materials and Methods. (The

deoxyribomononucleotides were examined

because the cells contain a hugh level of

activity of TdR kinase (22) and UdR,

resulting from the deaminatiomi of CdR,

would be rapidly pimosphorylated.) The
amoummt of radioactivity associated with

each was determimmed. Both in time infected

and in the noninfected cells at least 95%

of time radioactivity was found in dCMP,

indicating that time in vivo level of dC�cIP

deanminase activity in RK cells is relatively

low and renuains low after infection of these
cells with pseudorabies virus.

We also tested time level of activity in

vivo of CdR phosphomylase. Time experiment
was pemformed as described above ammd the

amount of 3H-CdR present in time intra-

cellular pool, as well as in the culture me-

dium, was determined as described in
Materials and Methods. Under time condi-

tions used, no detectable phuospimoroiysis of

CdR was found either in the iuifected or in

the nouminfected cells.
Since the level of activity in vito both

of dCMP deaminase and of CdR phospimo-
rylase is low in the infected, as well as in

the noninfected cells, the lower level of
pimosphomylated Ama-C present in the in-

fected cells is probably due to a decrease in
the ability of the cells to phospimorylate

Ama-C.
We have reported previously that there

is no difference in the level of CdR kinase
activity in extracts prepared from infected

and noninfected cells (22). However, de-

spite time sinuilar levels of activity of this

enzyme in vitro, the ability of infected cells

to phosphorylate CdR. in vivo is consider-

TABLE 3

Phosphorylation of 3H-CdIl in infected

and noninfeeted cells

Actively growing ilK cells were iimfected (or
mock-infected) wi tim pseuclorabies vi rums (multi-
phcity = 10) and were incubated in EDS for 4 hr.

�H-CdR (5 pC/mi; specific activity, 625 mC/mmole)

was added and 3 hr later the cells were harvested
and the amount of ‘H-CIR which had been phospho-
rylated and was present in the acid-soluble pooi and

in DNA was determined. The results are time average

of duplicate samples. The maximum variation

between the individual samples was 13%.

Pimosphorvla Ied ‘Il-Cd it P��ese�� t

Acid-soiul )ld’
Treatment pool I)N A Total

Infected 9,500#{176} 17,410 26,910

Noniumfected 36,300 54,200 90,500

Cpm 311-dCMP/sample.



biation witim Ama-C imicluced amm immcrease in

time level of CdR kimmase activity in non-
infected cells, it did imot do so in imufected
cells.

The lower level of pimosphorylation of
Ama-C in imufected cells timamu hi imonimifected

cells camm be attributed immpart, therefore, to

time fact that time immcmease in time level of

ably lower timamm that of mmommimufected cells

(Table 3) , evemi timougim timese cells have

approximately simnilam mates of DNA syn-
timesis, as nmeasumred by ‘P- amid 3H-TdR

incomporation immto DNA. Timis could be due
to time fact timat time endogemmoums 1)001 of

dCTP is increased immtime immfeeted cells, me-

dueimmg timereby time level of activity of CdR

kinase by feedback inhmil)itiomu.’

That time acid-soluble 1)001 of cmmdoge-

mmouisly formmued CdR dlemivati\es is imudeed

immcreased in infected cells is evident fmommm
rFable 4, wimicim simows timat time ammmoummt of

H-CR mcduced by timese cells, as commipamed
to time umommimmfected cells, is imi(meased by a
factoi of about three. The relatively high
level of c1CMP (amid dCTP) derived fmonm

CR pmesemmt imm the infected cells (hoes not

commstitute pmoof that time decmease iii time

activity of CdR kimmase in vito is time mesult

of a feedback immlmil)itiomm (X(�te(l by (ICTP.

However, timis seemmis to he a measommai)le
explanat.iomm of oumm mesults.

Effect of Jra-C on the induction of CdR

kinase in psemlllola bies virus-infected cells.

Incumbatiomu of mmommimmfected cells witim Ama-C

induces aim immcrease immtime level of activity
of CIR kimuase ammcl probably increases time
ability of time cells to pimosphomylate time

drug (14). ‘sVe tested wimetimer timis was also
time case immpseumclorabies vimus-immfected cells.

Imufeeted amid mmommimmfeeted cells were in-

cubated with vamious eommeemmtratiomms of

Ama-C. The cells were iiamvested, extracts

weme prcpamed, ammd time ability of these eX-

tracts to pitospimomylate CdR was dlete!-

mined. Figure 3 shows timat whemeas incu-

C

C0

� 0.6
U) >%

0 .c

U) dl
0.5 I 1.5’ 10

Concentration of Ara-C (jjg/mi)

lin. 3 Lifect of in(itI)(ltlon with it rn-C on tIme

induction of Cdl? 1mflOsC �ictiiity in in f(ct(d arid

11(111? )if(Cte(l (lilt U

Activel gmowiimg RK cultures were infected

with pseuclorabies virus (or mock-infected) (ad-

sorbe(l multiplicity = 10) and were incubated for

4 hr in EDS contaiuming various concentrations of

Ara-C. The cultures were harvested, extracts weuc

prepared, and time activity of CdR kinase was

deterumiineci, as described in Materials and Metim-

ods. Infected cultures (S) ; noninfected cultures

(0).
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TABlE 4

R((lu(tion f ‘H-(’J? in infected and noninfecleil cells

Actively growing ilK cells were infected with pseu(loraloes virus (adsorbed multiplicity = 10) and were

incubated iii EDS. 1 our hours after iumfectioum, ‘H-Gil (5 pC/mI; specific activity, 15 (‘/mmole) was added to

the cuitures. Timree Imours thereafter t lie cells were harvested and time amount of radioactivity present as

CM P and (l(MP iii time arid-soluble 1)001, as well as dCMP in DNA, was (leternmine(1.

Treatment

I1_(.\I P
in acid-solul de

po 1

‘Il-dC�\IP
in acid-soluble

1)001

‘II-dC�m1P
in

1) N A

lotal ‘II-CDP

reduced

Iumfected 700 20.0 15. 1 38. 1

Noumiumfected 5(5) 4.8 7.7 12.5

#{176}(�pnm/sauimple )< l0�.

0.8

0.7
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activity of CdR kinase, which occums in

noninfected cells incubated with Ama-C,

does not occur iii infected cells.

DISCTJSSION

The experiments iii this paper show timat
Ama-C is nuome effective in immimibitimig DNA

synthesis imm nomuimifected cells than in in-
fected cells. Time relative resistance of imm-

fected cells to Ama-C is due to the relatively

low level of phosphorylatiomm of the drug by

these cells and is related to a decrease after
imifectiomm imm the level of activity in vivo of

CdR kinase. Timis decrease pmobably results
from a feedback inhmibitiomm of CdR kimmase

by the relatively lamge pool of emmdogemmous

dCTP present in infected cells. Further-

more, while Ama-C induces an immcmcase in

time level of activity of CdR kimmase in nomu-

imufected cells, it. does not do so imm infected

cells.
It is imutemestimmg to note timat whereas

timeme is no significant increase in activity
of CdR kinase in infected cells incubated

with 10 1ig/ml of Ama-C, timeme is a rela-

tively large increase iii time activity of this

enzyme in extracts of nonimmfected cells in-

cuh)ated with omuly 0.2 p.g/mmml of Ama-C.

Since time amount of Ama-C pimospimorylated

by time cells is directly proportiommal to time

commcemmtmatiomm of time drug in time medium

(Table 2), amid simmee time infected cells pimos-

pimorylate approximately four tinmes less
Ama-C tiuamm time muoninfected cells, it. is clear

that evemi wimen pimospimomylated Ama-C is

present imm the immfected cells iii anmoummts

which are sufficiemut to induce an immemease of

activity of CdR. kinase imm noninfectedi cells,

this imuerease does not occur in time in feeted
cells. Thus, not only is the activity of time

CdR kinase in vivo decreased by immfectiomu
of RK cells with pseudomabies virus buit the
mechanism by wimich aim increase imm time

activity of timis enzyme is imudumced by Ama-C

in nonimmfected cells does not operate in time

infected! cells.
The drugs, Ama-C amm(l IUdR, imave i)eemm

found to 1)e effective imm time commtmol of

herpes kematitis. We huave siuowmu timat, under
cemtaimm commditiomms, IUdR is immcompomatecl to

a greater degree immto time DNA of infected
timaum of nommimmfected cells, probably as a

result of time increase, after infectioum, in the
level of activity of TdR kinase (11, 12).

On time other hand, as the results in thus

l)aPem demommstmate, Ama-C is less effective
ill imlllil)itimmg DNA symmtimesis imu imufected
than in umoninfected cells, probably because
of time melatively low level of activity of

CdR kinase in these cells as compamed to
time mmommimmfected cells. Concemmtrations of time

(1mg whicim ame effective in suppressing viral

gmowthm will timemefome be toxic to the cells

ammd time drug carmmmot be (Olusidemedi a specific

ammtivirai agemit.

Simmce time T)NA of time viruses of time

imempes group dloes mmot contain ummusual

bases, it has beemu difficult to devise anti-

viral commmpoummds effective in comutrohlimug time

diseases caused by timese vimuses. Time diffi-

eulty stemmus fmonm time fact that analogs of

time derivatives of DNA will, in primmeiple,

be as effective imm immteifemimig with time symm-

thesis of cellulam DNA as with timat of vimal

DNA. However, immfection of cells witim

viruses of the luempes gmoup induces changes

in time level of activity of a variety of en-

zymes involved imm time synthesis of DNA

(23) . Quantitative diffeiemmces in time level

of activity of these enzymes between in-

fected and nommimmfectecl cells nmay be ex-

ploited! to piovide a usefuul approacim to time

chmenmothmerapy of timese viruses, since a

differemmtial use of patimways for time elaho-

ratiomm of a given conmponemmt essential to

DNA syntimesis nmay mesimit. Timus, time re-

sults in this paper simow, for exaniple. timat
wimemeas CDP reduetase activity is imm-

creased imminfected cells, CdR kimmasc aetiv-

itv is decmeasecl jim timese cells. Commditiomus

which would affect I)NA synthesis more

radically in immfected cells timaum in mmon-

infected cells could timums he emeated, in

pmiimcipie, by simpplyimmg the cells witim CdR

and with aim ammalog of CR which cami he

reduced ammd imucorpomateti imuto DNA.
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