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Acton, 1984; Beranek, 1986). Cyclocytidine (¢Cyd) exerted a very strong
inhibition of RNA synthesis in addition to the effect on DNA synthesis.
Thus it stands very close to the carcinostatic antibiotics, as the only one of
the studied series. The N-acylderivatives of araC also inhibited both the
DNA and RNA synthesis. It was proposed that the change of the C4-amino-
group to an imino group (cCyd) or the substitution of the amino group
(e.g. N-acylderivatives of araC) resulted in a change in the action of the
parental araC (Berinek and Acton, 1984; Berdanek, 1986).

The comparative study (Beranek, 1986) of araC and its derivatives in the
treatment of acute myeloblastic leukaemia and the above mentioned studies
were completed by studying the rate of their deamination (Kéra ef al., 1982),
their transport and metaholic conversion in the everted rat jejunum (Farghali
et al., 1984; Novotny et al., 1984). Morevover, the rate of phosphorylation of
araC’ to arabinosyl 5'-triphosphate, the final active form of araC in vivo
(Chu and Fischer, 1962: Furth and Cohen, 1968), its protection against
dephosphorylation and deactivation have been followed (Novotny and
Plunkett, 1987). This effort aimed to find out new derivatives of araC’ possess-
ing better therapeutic index, lower rate of deamination to arabinosyluracil
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(arally (Ho and Frei, 1971), which is inactive, and particular derivatives
suitable for peroral application.

There was also clearly shown that the derivatives of ara( belong to the
most potent antiviral analogues in the studied series (Berdanek, 1986). In
the present study a variety of ara(’ derivatives was selected for determination
of the antiviral activity using a spectrum of five viruses, in order to compare
the derivatives inhibiting DNA synthesis with those inhibiting both DNA
and RNA synthesis. Subsequently, the study was extented to derivatives of
5-fluorouracil, uracil, and cytidine altered in base, sugar or in both moieties
of the molecule.

Materials and Methods

Compounds under investigation were synthesized in our laboratories according to the references
imdieatod in Table 1. The sories of studied analogues included derivatives of araC, 5-fluorouracil,
uricil and the analogue 5-chlorocytidine (Table 1},

Viruses. Horpos simplex viras (HS8V), tvpe I, strain Kupka stock was prepared in Vero cells
and stored in aliquots at - 70 “C. Vaceinia virus, strain WR stock was prepared by infection of
HolLa coll monolayers and stored in aliquots at — 70 “C, Fowl plague virus (FPV), strain Dobson
was inoculatod into allantoic sacs of 10-days.old chick embryos. Twenty eight hours after inocu-
lation the allantoie fluid was harvested and stored inaliquots at - 70 “C. Newecastle disease virus
(NDV), strain Hertfordshire stock was prepared by infection of the allantoic fluid of chick em-
bryos, harvested two days aftor inoculation and stored in aliquots at — 18 °C. Western equine
oncophalomyolitis (WIE) virus stock was prepared in chick embryo monolayer cells and stored
i aliguots at - 70 7C. Vaceinia viros, strain WR was obtained from Dr. N, P. Salzman, National
Frstituto of Allergy and Infoctious Discases, Bothesda, U.S. A, All other viruses were obtained
from the colloction of the Institute of Virology, Bratisluva.

Cells. lxperiments with HSV  were performed in mouse embryo cells. Primary cultu-
ros of mouse ombryo cells wore prepared from 18 - 20.days-old mouse embryos (SPF strain
rom the bhreed Dobri Voda) by a standard  trypsinization procedure. Experiments with
other viruses were performed in chick embryo cells. Primary cultures of chick embryo cells were
proparsd from 11-days-old chick embryos. Both cells wore grown (usually two days) in mono-
Jayer cultures (in glass dishes of 100 mm diameter) in Eagle's basal medium containing 109
calf serum,

Plague-inhibition test has beon described earlier (Rada and Zévada, 1962). Briefly, monolayers
of mouse embryo cells (for HSV) or ehick embryo cells in 100 mm Potri dishes were infected with
a virus dose produeing semiconfluent plagues. After adsorption of the virus inoculum, the mono-
layers were overlayed with Earle’s medium containing 0.5%, agarose (for HSV) or 19, agar (for
other viruses), After the agarose (agar) overlay had solidified glass evlinders were placed in the
contre of the overluy and solutions of substances (30 pl) were applied. A concentration gradient
of the substanecoe is formed by diffusion in agar overlay. The applied concentration is therefore
approximately two logs higher than the actual inhibitory concentration. The cultures were
stained with noutral red after 3 days cultivation. Zones of plaque inhibition and zones of toxicity
(imdicatod by loxs of neutral rod uptake) were estimated. The diameter of the inhibitory zone
10 semiquantitative moeasure of the efficacy of studied compound.

Determination of the apparent partition coefficient I, The amount of 20 mg of the compound
was dissolved in 10 ml of the aqueous or in 10 ml of octanol phase. When the compound was
dissolved in one phase, an equal volume of the other phase was added. The mixture was shaken
for 30 min in stoppored flask ot room temporature, The separation was achieved by centrifugation
w3500 rev frnin for 10 min, The concontration of the compound was measured both in the aqueous
and the octanol phase by HPLC ax deseribod proviousiy (Farghali ef al.. 1984). P was caleulated
from the formulu:

P o
Cu
whoro ¢ in tho concontration of the test compound in the octanol phase and ¢y 15 its concentration
in tho aquoous phase. Bach detormination was repeated at loast twice.
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cocfficient was reduced to r = 0.638. It seems that this finding supports
the tendeney the lower lipophilicity the higher antiviral activity. But the
change in antiviral activity cannot be merely explained by the alteration in
lipophilicity. A wminute change in lipophilicity for N-acetvl-araC and 27,
Sanhydro-araC’ (log P 1.35 and 164, respectively) was accompanied
by the drop of the size of inhibitory zone with HSV from 635 mm to zero and
with vaceinia virus from 84 mm to 52 mm,

The studied series of compounds was small to predict the antiviral activity
from chemical structure. Nevertheless, the decrease of lipophilicity leads to
the increased transport of the compound into the cell and consequently, to
the increase of antiviral activity. The molecules of nucleosides pos many
modification possibilities and for further experiments a series of compounds
should be structurally more closely related and more numerous. Many of
DNA viruses and retroviruses as well arc sensitive to arabinosyvinucleosides,
while the majority of RNA viruses is not inhibited. The sensitivity of reverse
transeriptase of retroviruses to ara’ seems to be a good supposition that some
of our derivatives studied would be able to exert similar effect and that it
would he reasonable to test the sensitivity of human immunodeficiency virus
to these derivatives,
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