RAPID COMMUNICATION Jpn. J. Cancer Res. 54, 114-116, February 1993

Neutralizing Antibody to Vesicular Stomatitis Virus (HTLV-I) Pseudotype in

Infants Born to Seropositive Mothers
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Breast feeding is the major route of mother-to-child transmission of human T-cell leukemia virns type
I (HTLV-I). Our experiments with rabbits have shown that passive immunization is capable of
blocking cell-to-cell infection of HTLV-I by blood transfusion or breast feeding. In this study, sera
were collected serially from 3 infants born to seropositive mothers and were tested for the presence of
neutralizing antibody to vesicular stomatitis virns (HTLV-I) pseudotype as well as antibodies to viral
structural proteins. There was a good correlation between neutralizing and viral antibody titers, both
of which were detectable until 3-6 months after birth. Whether maternally transmitted nentralizing

antibody is protective against perinatal infection of HTLV-I remains to be studied.
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Human T-cell leukemia virus type I (HTLV-I) can be
transmitted by blood transfusion,"? breast feeding,®?
and sexual intercourse.>® We have found that passive
immunization of rabbits with HTLV-I immune globulin
containing high-titer neutralizing antibody prevents
blood-borne and milk-borne transmission of HTLV-
L%"® This prompted us to examine the presence of
neutralizing antibody in infants born to HTLV-I-infected
mothers.

Sera were collected from 3 seropositive mothers aged
21-32 years and their bottle-fed infants. Blood samples
were obtained from all 3 infants 4 times during the first
year of life. Sera were titrated for HTLV-I antibodies
by indirect immunofluorescence against the MT-2 cell
line as previously described.” Sera were also tested for
antibodies by whole-virus ELISA according to the
manufacturer’s instructions (Eisai, Tokyo). Western blot
analysis was done with an MT-2 cell lysate and 2 recom-
binant envelope proteins MTA-1% and p21E'Y as anti-
gens. Neutralizing antibody was assayed using vesicular
stomatitis virus (VSV) bearing envelope antigens of
HTLV-I as previously described.'? Serum dilutions that
inhibited plaque formation of VSV (HTLV-I) pseudo-
type by more than 80% were taken as neutralizing anti-
body titers against HTLV-I.

The immunofluorescence antibody titers of the 3
mothers were 1:320, 1:160, and 1:80, and those of their
respective infants were 1:160, 1:40, and 1:40 at 1 month
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after birth and became undetectable within several
months (Fig. 1). The antibody titers as determnined by
ELISA declined in parallel with a half-life of about 1
month. The higher the mother’s antibody titer was, the
longer the infant’s antibodies were detectable. The neu-
tralizing antibody titers also declined gradually to the
background levels of less than 1:30, being concordant
with the viral antibody titers. Western blot analysis in-
dicated the presence of antibodies not only to gag pro-
teins (p28, p24, and p19) but also to env proteins (MTA-
1 and p21E) (Fig. 2). Reactivities with at least one of the
proteins were detected until 3—6 months after birth. In
particular, the reactivities with MTA-1 correlated well
with the neutralizing antibody titers.

The present study demonstrates for the first time trans-
placental transfer of neutralizing antibody as well as
antibodies to HTLV-I viral structural proteins from
seropositive mothers to fetuses. The maternally trans-
mitted antibody titers reflected the mother’s antibody
titers and diminished sooner or later depending upon the
antibody levels at birth. By analogy to immunoglobulin
prophylaxis in rabbits,” it is conceivable that infants wilk
be protected from milk-borne transmission of HTLV-I,
as long as they carry neutralizing antibody of sufficient
titer, although the minimum protective level of neutraliz-
ing antibody is unknown. This concept is supported by
the observation that the majority of postnatal HTLV-I
infections by breast feeding occurred after the decline
of maternally acquired antibodies.™ The occurrence of
intrauterine or intrapartum infection of HTLV-I is a
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Fig. 2. Woestern blot analysis in the 3 mother(M)-and-child
pairs (A, B, and C), showing antibodies to HTLV-I core
proteins p28, p24, and pl19 and recombinant envelope proteins
MTA-I and p2lE. Numbers above lanes denote VSV
(HTLV-I} pseudotype neutralizing antibody titers and num-
bers below lanes denote months after birth.

ELISA titer

Neutralizing Antibody to HTLV-I

Fig. 1. Three mother-and-child pairs (A, B, and C) were
tested for HTLV-I antibodies by immunofiuorescence assay
(circles), ELISA (squares), and VSV (HTLV-I) pseudotype
neutralization assay (triangles). Note a concordant decline
of neutralizing and viral antibody titers. Solid and open
symbols denote mother and child, respectively.
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controversial issue. Although some cord blood samples
were shown to contain a small number of HTLV-I-
infected cells by polymerase chain reaction,'® this does
not necessarily lead to anti-HTLV-I seroconversion of
the children." It is possible that the genome-positive
cord blood cells may be mother’s lymphocytes that are
prevented from transmitting HTLV-I by maternal neu-
tralizing antibody,

MTA-t used in the Western blot strips is a gpdé
recombinant protein (residues 162-209)” and contains
amino acids 191-196, thought to be a putative HTLV-I
neutralizing epitope.'” The fact that there was a good
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correlation between the reactivities with MTA-1 and
V8V (HTLV-I) pseudotype neutralizing antibody titers
suggests that MTA-1 may be useful for the analysis of
neutralizing antibody against HTLV-I. If so, it would
supplement VSV (HTLV-I) pseudotype neutralization
assay, which is difficult to perform routinely.

This work was supported in part by a Grant-in-Aid for
Cancer Research from the Ministry of Education, Science and
Culture of Japan.

(Received September 16, 1992/Accepted November 17, 1992)

9) Lipka, J. J., Miyoshi, 1., Hadlock, K. G., Reyes, G. R.,
Chow, T. P, Blattner, W. A., Shaw, G. M., Hanson, C. V.,
Gallo, D., Chan, L. and Foung, S. K. H. Segregation of
human T cell lymphotropic virus type I and II infection by
antibody reactivity to unique viral epitopes. J. Infect. Dis.,
165, 268-272 (1992),

10) Lipka, . I., Santiago, P., Chan, L., Reyes, G. R., Samuel,
K. P., Blattner, W. A, Shaw, G. M., Hanson, C. V.,
Sninsky, J. J. and Foung, S. K. H. Modified Western
blot assay for confirmation and differentiation of human
T cell lymphotropic virus type I and I1. J. Infect. Dis., 164,
400403 (1991).

11) Hoshino, H., Clapham, P. R., Weiss, R. A., Miyoshi, 1.,
Yoshida, M. and Miwa, M. Human T-cell leukemia virus
type I: pseudotype neutralization of Japanese and Ameri-
can isolates with human and rabbit sera. Int. J. Cancer, 36,
671-675 (1985).

12) Takahashi, K., Takezaki, T., Oki, T., Kawakami, K.,
Yashiki, S., Fujiyoshi, T., Usuku, K., Mueller, N., The
Mother-to-Child Transmission Study Group, Osame, M.,
Miyata, K., Nagata, Y. and Sonoda, §. Inhibitory effect
of maternal antibody on mother-to-child transmission of
human T-lymphotropic virus type L Int. J. Cancer, 49,
673-677 (1991).

13} Narita, M., Shibata, M., Togashi, T. and Koga, Y. Verti-
cal transmission of human T cell leukemia virus type I,
J Infect. Dis., 163, 204 (1991).

14} Kawase, K., Katamine, S., Moriuchi, R., Miyamoto, T.,
Kubota, K., Igarashi, H., Doi, H., Tsuji, Y., Yamabe, T.
and Hino, S. Maternal transmission of HTLV-I other than
through breast milk: discrepancy between the polymerase
chain reaction positivity of cord blood samples for HTLV-
1 and the subsequent seropositivity of individuals. Jpn. J.
Cancer Res., 83, 968-977 (1992).

15) Tanaka, Y., Zeng, L., Shiraki, H., Shida, H. and Tozawa,
H. Identification of a neutralization epitope on the enve-
lope gp46 antigen of human T cell leukemia virus type I
and induction of neutralizing antibody by peptide immuni-
zation. J. Immunol., 147, 354-360 (1991).





