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Summary. — Comparable rates of patient and graft survival after FK506 and cyclosporine treatments have
been reported in the prevention of liver allograft rejection. On this basis, we examined the effect of FKS06 on
pathogenesis of cytomegalovirus (CMV) infection in mice. FK506 induced apparent immunosuppression in
mice which could be monitored by the level of antibody production. The effective dose of trinitrophenyl-
keyhole limpet hemocyanin (TNP-KLH) for 50% reduction in antibody production was 0.9 mg/kg. Even in
such an immunosuppressed status at this or higher dose of FK 506, CMV infection was relatively alleviated,
which was observed by the frequency of virus isolation and the mean virus titer of the lungs of mice treated

with Q.1 ~

I mg/kg FK506 in comparison to untreated mice. The dose of FK506 attaining 50% frequency of

lung infection was 1.5 mg/kg. The activity of natural killer (NK) cells was enhanced in infected mice. This
enhancement was stronger in infected mice treated with FK506 at 0.32 mg/kg and 10 mg/kg than in untreated
infected mice on day 3 post infection (p.i.). Thus, an immunosuppressant FK506 augmented inducible NK cell
activity and alleviated MCMV infection even under immunosuppression.
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Introduction

FK506 (tacrolimus) has been used as one of the major
immunosuppressants in liver allograft transplantation (Eu-
ropean FK506 Multicentre Liver Study Group, 1994; Kino
et al, 1987a,b; Sakr et al., 1992; Singh et al., 1994; Starzl
et al., 1989; Umemoto et al., 1993; Wasik ef al.,, 1991).
A number of studies reporta comparable rate of patient and
graft survival after FK506 and cyclosporine treatments in
the prevention of liver allograft rejection. In immuno-
compromized patients, such as transplant recipients and
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tomegalovirus; ELISA = enzyme-linked immunosorbent assay;
FBS = foctal bovine serum; HCMV = human cytomegalovirus;

IFN = interferon; MEF = mouse embryo fibroblast; NK = natural

acquired immunodeficiency syndrome (AIDS) patients,
CMV infection has been one of the troublesome infections
(Betts and Hanshaw, 1977; Catignaniet al., 1989; Ho, 1977:
Jacobson and Mills, 1988; Marker et al., 1981; Zaia, 1993).
In those cases, interestingly, there has been a lower inci-
dence or severity of CMV infection after treatment with
FIC506 than with cyclosporine (Alessaianiet al., 1990; Sakr
et al., 1992; Singh er al, 1994). Recently, the European
FK506 Multicentre Liver Study Group (1994) observed
a significantly lower frequency of CMV infection with
FK506 (29/185) than with cyclosporine (46/184) treatment.
This indicates that FK506 may modify the course of CMV
infection in transplant recipients. Therefore, we utilized the
mouse lung infection model with attenuated mouse CMV
(MCMV) grown in mouse embryo fibroblast (MEF) cul-
tures (Osborn, 1982; Shanley and Presanti, 1985). Here, we
report that low doses of FK506 reduced the severity of
MCMYV infection by the augmentation of NK cell activity
induced by infection,
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tion of the NK cell activity. Cyclosporine has suppressed the
induction of NK cell activity in MCM V-infected rats (Selgrade
et al., 1992). While the NK cell activity was sensitive to
a preincubation of rat spleen cells or human peripheral mono-
nuclear cells with cyclosporine, it was resistant to the preincu-
bation of those cells with FK506 (Markus ¢f al., 1991; Wasik
et al., 1991), Thus, these opposite effects of FIK506 and cy-
closporine on the NK cell activity may modify the course of
CMYV infection as observed clinically (Alessaiani ef al., 1990,
European FK3506 Multicentre Liver Study Group, 1994; Sakr
et al., 1992; Singh et al., 1994). Our study showed the aug-
mentation of NK cell activity in the case of MCMV infection,
which may be a clue to clarification of the mechanism of sup-
pression of clinical CMV proliferation by FK506.

We showed one of the beneficial activities of an immun-
osuppressant, FK506, which augmented the CMV-induced
NK cell activity to prevent the CMV infection. This type of
augmentation of the NI cell activity by FK506 may be as-
sociated with a significant reduction in the frequency of
bacterial and fungal infection in liver transplantation as
observed clinically (Alessaianter al., 1990; European FK506
Multicentre Liver Study Group, 1994; Sakr er al., 1992;
Singh et al., 1994). The precise mechanism of augmenta-
tion of NK cell activity by FK 506 remains to be determined.
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