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ABSTRACT
The primary infection with herpes simplex virus ¢yd (HSV-1) causes acute
gingivostomatitis, which is usually benign in chéd. After the primary infection,
HSV-1 establishes latent infection in the neuragehglia. HSV-1 latently infected in
the neuronal ganglia reactivates from latency amdes skin infections such as herpes

labialis. However, HSV-1 infections in immunocomprigeed patients are severe,



intractable, and frequently recurrent. Chronic anttactable HSV-1 infections of
immunocompromised patients require long-term acycldACV) administration,
resulting in ACV-resistant (ACY HSV-1 infections in some patients. Most of the\AC
HSV-1 are due to mutations in the viral thymidineadse (vTK), which is one of the
target proteins for antiherpetic drugs. It was regubthat vTK-deficienfvTK’) HSV-1
could establish latency in mouse trigeminal gandbat it could not reactivate from
latency. The mechanism of the reactivation of HSV-1 in humans is still unclear. The
precise sensitivity assay of HSV-1 isolates to aasi vTK-associated drugs such as
ACV, ganciclovir (GCV), and brivudine (BVdU) prowd an useful information for
proper treatment. A plaque reduction assay (PRAYa@smost popular and the standard
for an evaluation of the sensitivity of HSV-1 totiaimal drugs. HSV-1 is considered to
be ACV, if the 50% effective concentration (E§Lshows >2.Qug/ml. The PRA-based
sensitivity system requires virus isolation, tiwat of the isolate, and PRA in the
process of the assay, and thus takes a long pefitiche to obtain the results. This is a
disadvantage in the treatment of HSV-1 infectiongnmunocompromised patients and
in patients with severe forms of infection. Therefodevelopment of a rapid and

reliable sensitivity assay system has been desired.



In the first chapter of this study, one of the naubms for the reactivation of TK
HSV-1 in humans was discussed by the clinical oladiem of and virological analyses
on a child with congenital immunodeficiency for abdlO0 years from the primary
infection at the age of 3 to the fatal infectiompgressive multifocal encephalopathy,
due to JC virus at the age of 13. The child suffdrem a severe infection due to ACV
HSV-1 at the age of 8 (Age-8 ACVinfection). He suffered from recurrent
ACV-sensitive (ACV) and ACV HSV-1 infections before and after this episode. HSV
isolates recovered from this patient were virolaficanalyzed. All the ACVHSV-1
isolates were revealed to be T#ue to a single cytosine (C) deletion within th€ 4
residues (positions 1061 to 1064) in the TK genathermore, TRACV" HSV-1 with
this mutation existed in the total populations @&W HSV-1 isolates recovered before
and after the Age-8 AC\infection, but not in that of ACYHSV-1 isolate recovered at
the primary infection. These results suggest tiatATV" HSV-1 reactivated with that
of TK'/ACV® HSV-1, and that TKACV" HSV-1 might reactivate using the TK activity
induced by the latently co-infected TIRACV® HSV-1 when it reactivated.

In the second chapter of this study, a novel dergstivity assay system was
developed. The 293T cells transiently expressetl witk by transfection of the cells

with the expression vector were infected with TRCV' HSV-1 (HSV-1 TAR), and



were then cultured in maintenance medium with dheut designated concentration of
ACV, GCV and BVdU. The replication of HSV-1 TAR watrongly inhibited by ACV,
GCV and BVdU in 293T cells expressed with vTK of Wlviruses, while it was not
inhibited in those expressed with vTK of highly istant and intermediately ACV
viruses. The inverse correlation was demonstragtdden EGys and inhibitory effect
of these compounds on the replication of HSV-1 TARe HSV-1 isolates’ solution
recovered from 5 ACV-therapy resistant subjecthwiSV-1 keratitis was sent from
Chile in an inactivated form. Out of 5 isolateseamas demonstrated to be ACV, GCV,
and BVdU-resistant and the rest were to be semsttvthese compounds. The time
required for the measurement of the inhibitory @ffeould be minimized by the
introduction of quantitative real-time PCR. Thes#wity of HSV-1 to antiviral drugs is
usually determined by plague reduction assay, whstlally requires more than 10 days.
However, the time required for the novel sensiiassay system was less than 4 days,
making it possible to treat patients with drug-s&snt HSV-1 infections more properly.

In summary, the possible mechanism of the reaoivaif the vTK/ACV' HSV-1 in
humans was discussed. Furthermore, a novel and sammisitivity assay system for

HSV-1 to vTK-associated drugs was developed.



