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Summary. — The pharmacologic of induction of low level of deoxyribonucleoside triphosphates (ANTP)
is a novel approach to combined inhibition of virus replication. In accordance with this concept the alteration
of antiherpes activity of E-53-(2-bromovinyl-2’-deoxyuridine (BVDU) in combination with methotrexate (MTX),
an inhibitor which lowers the intracellular pool of thymidine triphosphate (dTTP) was studied. MTX applied

alone at non-toxic concentrations had a moderate effect on herpes simplex virus type

1 (HSV-1) replication in

human embryonic skin-muscle fibroblasts. The combination of BVDU and MTX acts synergistically, as meas-
ured by virus yield assay in the above mentioned system. The potentiating effect of MTX on the anti-HSV-1

activity of BVDU was reversed by thymidine (dThd).
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It has been demonstrated recently that the reduction of
dNTP pools size in virus-infected cells could result in an
increased antiviral effectiveness of some selective antiviral
nucleoside analogues (Spectoret al., 1985; Babaet al., 1987,
Balzarini ef al.,, 1989, 1990; Machida et al.,, 1991). In our
recent studies it was shown that ribavirin, which causes de-
pletion of the intracelullar guanine nucleotides pool,
potentiates the antiherpes activity of acyclovir (Pancheva,
1991). In this paper investigating the antiherpes activity of
BVDU combined with MTX, an additional confirmation
of this concept is presented. BVDU exhibits very strong
and selective antiviral activity against HSV-1 (De Clercq et
al., 1976). BVDU triphosphate acts as a competitive inhibi-
tor with respect to the natural substrate dTTP for initial bind-
ing of viral DNA polymerase (Allauden et al,, 1981). MTX
blocks the de novo dThd synthesis through inhibition of

dihydrofolate reductase (DHFR) and consequently lowers
the intracellular pools of dTTP (Friedland, 1974). The de-
crease of the cellular pools of dTTP could give a better op-

Abbreviations: BVDU = E-5-(2-bromovinyl)-2'-deoxy-
uriding; DHFR = dihydrofolate reductase; dNTP = deoxyribo-
nucleoside triphosphate; dThd = thymidine; dTTP = thymidine
triphmplmlc,' HESMF = human embryonic skin-muscle fibroblast;
HSV-1 = herpes simplex virus type 1; MTX = methotrexate

portunity to its competitor to interact with the target en-
zyme HSV-1 DNA polymerase. It was demonstrated that
MTX significantly enhanced the antiviral activity of BVDU
against HSV-1 in cell culture of human embryonic skin-
muscle fibroblasts. The increased inhibition of HSV-1 rep-
lication by the two combined substances was reversed when
the infection was carried out in excess of dThd. In this
case dTTP could be considered as a "key metabolite” re
sponsible for the higher effectivity of the combination of
drugs.

BVDU was gifted by courtesy of Dr. Reefschlager (BayerA.G.,
Pharmaceutical Research Center, Germany), MTX (amethopterin)
originated from Werfft-Chemie. HSV-1 strain DA was received
from Dr. 8. Dundarov, Institute of Infectious and Parasitic Dis-
eases, Bulgarian Medical Academy, Sofia. The virus was culti-
vated in cultures of diploid human embryonic skin-muscle
fibroblast (HESMF) cells. The activity of the combination of
BVDU and MTX was waluatud against HSV-1 in HESMF cells
using the yield reduction method. Investigations were carried on
confluent cell monolayers in tubes infected with 100 CCID, in
0.1 ml. The drugs alone and in combination were added after 1 hr
of virus adsorption and cells were then incubated for 48 hrs at
37 *C. Virus titers of the samples (pools from 4 test tubes) were
determined by titration in microplates cultures, and expressed in
CCID_ /0.1 ml. Cytotoxicity was monitored by the trypan blue

S
dye exclusion method.
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