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Abstract : Pregnant women tested positive for antibodies to human T cell leukemia
virus-T (HTLV-I), even though they had tested negative during a previous pregnancy.
We investigated the correlations between production of HTLV-I antibodies (HTLV-I Ab)
, expression of HTLV-I antigen (HTLV-I Ag), and proliferation of cells due to estrogen
in vitro. Peripheral blood lymphocytes (PBLs) were separated from five HTLV-I
sero—positive non-pregnant women and titration of HTLV-I Ab in sera undertaken.
Cultured PBL were stained by indirect immunofluorescence for detection of HTLV-I Ag
expression. It was shown that 17-8 estradiol (E2) increased HTLV-I Ab production and
expression in cultured PBL from sero—positive women. These results suggest that
pregnancy stimulates the production of HTLV-I Ab in women infected with low
concentrations of HTLV-I, but who appear sero—negative, and that this is the reason why

some pregnant women tested positive even though they had tested negative during a
previous pregnancy.
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INTRODUCTION

Though blood transmission and other contacts, such as sexual, can cause HTLV-I
transmission®?, the main route of HTLV-I transmission is thought to be breast feeding from
HTLV-I seropositive mothers to their infants’¥. We have reported that some pregnant
women tested positive for the antibody to HTLV-I, even though they had tested negative
during a previous pregnancy®. Thus, we postulated that delayed sero—conversion of HTLV-I
would rarely be observed after HTLV-I infection, but we were suspicious due to the vertical
transmission from mother to child. To analyze this mechanism, we investigated the
correlations between the production of HTLV-I antibodies, expression of HTLV-I antigen,
and the proliferation of cells due to E2 in vitro.
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MATERIALS and METHODS

After obtaining informed consent, 10ml of peripheral blood was drawn from five HTLV-I
sero—positive non—pregnant women. PBLs were separated by the Ficoll-Conray centrifugation
method and washed twice with phosphate-buffered saline (PBS). For assay of HTLV-I
antibody production, PBLs were resuspended in ASF102 supplemented with 5ug/ml of
phytolacca Americana mitogen (PWM) (Sigma, St. Louis, MO, USA), 30ug/ml of E:
(Sigma, St. Louis, MO, USA), or in ASF102 supplemented with 5.g/ml of PWM for 8 days at
37C in 5% CO: in air. For assay of the expression of the HTLV-I antigen p—19, PBLs were
resuspended in RPMI 1640 supplemented with 10% crude IL-2, 10% FCS, 30ug/ml of E2, or
in RPMI 1640 supplemented with 10% crude IL-2, 10% FCS for 14 days at 37°C in 5% CO: in
air. Cell growth was assessed by the trypan blue dye exclusion test using a hemocytometer.

Concentrations of HTLV-I antibodies in cultured media were quantified using specific
ELISA kits (Eitest-ATL, Eisai, Tokyo, Japan). But the concentration of HTLV-I antibodies
in the cultured media was too low to analyze by the standard procedures of these kits; thus,
undiluted cultured media were used for the analyses.

For detection of HTLV-I antigen positive cells, cultured cells were stained by indirect
immunofluorescence, washed 3 times with PBS, smeared on 10 hole glass slides and fixed by
acetone. The cells fixed on the glass slides were incubated with GIN-14, an anti-HTLV-I
mouse monoclonal antibody, for 1 hour at 37°C in a moist chamber®. After washing 3 times
with PBS, they were incubated with FITC-labeled anti-mouse IgG F(ab)’. (Cappel
Laboratories, West Chester, PA) for 1 hour at 37°C in a moist chamber. After washing 3
times with PBS, positive cell rates were obtained by observation of 10 microscopic fields at
200X.

Full color images were sampled using an automatic fluorescent microscopic picture
system with a 450-480 nm light source. Each image was recorded as an inverse gray-scale
image using only red channel data. Images were then subjected to analysis by a Scion
Image PC (Scion, Fredrick, MD, USA). From each image used we chose 10 standard positive
and 10 standard negative cells with the same sized background circles. Positive cells stained
whole, but not in ring-like patterns, were chosen for analysis. We calculated the average of
the ratios (positive mean average density — background mean average density / negative
mean average density — background mean average density).

Data of patients were evaluated by paired T tests and differences were considered significant
when p<0.05.

RESULTS

To determine whether E; affects increased production of HTLV-I antibodies, the cultured
media were analyzed using a specific ELISA. Absorbances of the cultured media with E:
were higher than those of cultured media without E;(Fig. 1).

For the effect of E: for total PBL proliferation, we analyzed the average of total cell
proliferations when cultured with E: or without E.. The average of the total cell counts
cultured with E; were 1.3 times more than those without E., but the effect of E2 on total PBL
proliferation was not significant (Fig. 2).
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In the immunofluorescence micrograph of acetone—fixed HTLV-I positive cells shown in Fig.
3, some positive cells are stained whole, in ring-like patterns and as granular patterns on cell
surfaces.

For the effect of E: on the HTLV-I antigen positive cell rate in total cultivated PBLs, we

analyzed the average of the HTLV-I antigen positive cell rates as cultured with Ez or
without E:; effects were not significant (Fig. 4).
We examined whether increased the expression of HTLV-I antigen, or the density of the
fluorescence of HTLV-I antigens of positive cells. The average density of the fluorescence of
the cultured HTLV-1 Ag positive cells with E; was higher than those cultured without E:
(Fig. 5).

DISCUSSION

We have reported that some pregnant women tested positive for the antibody to HTLV-I,
even though they had tested negative during a previous pregnancy®, but we were then
unable to elucidate the mechanism.

In pregnant women, serum free estrogen is mainly E,, becoming high in concentrations of
30-40ug/1 in the third trimester”. We examined the effect of this stepped—up serum E: for
PBLs in non—pregnant HTLV-I sero—positive women, and found a tendency for E: to
increased production of HTLV-I antibody in vitro. The addition of E; did not affect the
HTLV-I antigen positive cell rate of cultured PBLs, but did increase HTLV-1 Ag expression
on HTLV-I positive cultured PBLs. The average of total cell counts cultured withE: was 1.3
times greater than that of those without Es, but the effects of E: on total PBL proliferation
were not significant.

This study shows that E: affects production of HTLV-I antibodies from HTLV-I
sero—positive women’s PBLs, and increases HTLV-I Ag expression in HTLV-I positive
cultured PBLs. These effects explain why some pregnant women test positive as HTLV-1
carriers, even though they had tested negative during a previous pregnancy.
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