1977)

demonstrated that T cells may secrete soluble suppressor
factors (9), and T cells have been shown to exert a suppressor
regulatory function in MLC comparable to T cell control of
antibody synthesis (10). Thus, it is possible that a thymus-
derived suppressor cell, activated in vivo during gestation,
may be responsible for reduced stimulation in MLC. Alterna-
tively, cells derived from the equivalent of the avian bursa
may inhibit responder proliferation in the same way they
suppress in vivo graft rejection (11).
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Unusual Prevalence of Epstein-Barr Virus Early Antigen (EBV-EA)
Antibodies in Ataxia Telangiectasia!
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EBV-EA antibodies are consistently present in the serum
of patients with nasopharyngeal carcinoma (1, 2) (NPC)? and
Burkitt’s lymphoma (3) (BL) at least in the late stages of the
disease. In contrast, only 50 to 70% of patients with infectious
mononucleosis (4-6) and less than 10% of normal children
and adults have detectable serum EA antibodies (4-6). These
antibodies in almost all cases of infectious mononucleosis fall
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to undetectable levels within a year or two after the disease
and in patients with Burkitt’s tumor disappear during remis-
sion but will rise again if a relapse occurs (4-7). It is of
interest, therefore, that a high prevalence of Epstein-Barr
virus early antigen (EBV-EA) antibodies was found in pa-
tients with ataxia telangiectasia (AT) in whom the incidence
of lymphoma is increased (8).

MATERIALS AND METHODS

Patients. All 16 patients had well documented AT with
progressive cerebellar ataxia, oculo cutaneous telangiectases,
and pedigrees consistent with autosomal recessive inherit-
ance. Most had immunodeficiency. None of the patients were
related to one another except four pairs of siblings in four
families. One serum of each of these patients and of 42
unaffected members in the families of these patients was
available for study. The sera of 16 controls matched for age
and sex were randomly selected from a series of sera left over
from previous seroepidemiologic studies (5, 6).

EBYV serology. The EBV viral capsid antigen (VCA) anti-
body titers of the patient’s sera were measured by indirect
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immunofluorescence in 2-fold dilutions from 1/5 to 1/320 with
the use of the HRIK clone of P3J lymphoblastoid cells as
antigen-positive cells and Hyland fluorescein-conjugated goat
antiserum to human IgG (heavy chain). Raji lymphoblastoid
cells were used as antigen-negative control cells. Known
positive and negative sera were used as control antisera (9, 6).

The EBV-EA antibody titers were measured by a similar
indirect immunofluorescence test (10) on acetone-fixed Raji
cells 6 days after bromodeoxyuridine (BUDR) induction of the
EBV-EA antigens (6, 10, 11). Control tests included a VCA.-
positive, EA-negative serum on BUDR-activated Raji cells
and a VCA-positive, EA-positive serum on normal antigen-
negative Raji cells and on BUDR-activated Raji cells. The
patients’ sera were all tested on normal EA antigen-negative
Raji cells.

The EBV nuclear antigen (EBNA) antibodies were mea-
sured by the anti-C immunofluorescence (ACIF) test (6, 12)
by using EBNA-positive but EA and VCA-negative Raji cells
as antigen-positive cells and MOLT 4 cells as EBNA and
EBYV genome-negative control cells. The first serum dilution
was 1/2, the second 1/5, and the following were 2-fold dilutions
up to 1/320.

Human serum C from a known EBV-negative patient was
used in this three-stage ACIF test and fluorescein-conjugated
anti-human B,C/B;A goat serum diluted 1/20 was added in
the final stage.

Immunoglobulin determination. Immunoglobulin levels
were measured by nephelometry by the Technicon Autoana-
lyser 2.

RESULTS

Eight of 16 patients (Table I) with AT had EA antibodies
{titers 1:5, to 1:80). Six of these eight patients had EA antibody
titers of 1:40 or 1:80. This prevalence was highly significant (p
<0.005) when compared with that in randomly selected con-
trols matched for age and sex. Seven patients had EBNA
antibodies and nine had VCA antibodies. The remaining
seven patients with this disease were EBV negative. There-
fore, eight of nine EBV-infected patients with AT were found
to be EA positive. The prevalence of EBV-EA antibodies in
the families of these cases of AT was 19% (eight of 42
unaffected members). Four of the eight were fathers or moth-
ers of the 16 patients. This high prevalence of EA antibodies
could be in part due to recent infection since two of the 16
patients and one of 42 family members were VCA positive
but EBNA negative, this pattern being characteristic of recent
EBV infection. More likely, however, the lack of EBNA
antibodies, particularly in the two patients with AT, could be
the result of an inability to develop these antibodies because
of immunodeficiency, one of the features of this disease. We
and others, (W. Henle, personal communication) have noted
prolonged or permanent failure to develop EBNA antibodies

TABLE I
Prevalence of EBV-EA antibodies in patients with ataxia
telangiectasia (AT), other members of the families of these patients
and in another group of matched controls
EBNA

VCA

GROUP positifeA/m ol % positive/ positiveftotal
AT 816 50 716 44 9/16 56
Family mem- 8/42 19 32142 76 3342 78
bers
Matched con- 0/16 0 1316 81 1316 81
trols
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TABLE II

Immunoglobulin levels and EBV antibody titers in 16 patients with
ataxia telangiectasia

- i IgM
tf’el;t ‘:}geirl: vea EBNA EA ;:gg%b rfzgg% N“e’gﬁa
1 3 1/10 <1/2 <1/2 <2 12 145
2 16 1/40 <1/2 1/40 <3 Ne N
3 43 1/160 1/10 1/40 43 N N
4 40 1/160 1/80 1/80 43 N N
5 26 1/320 1/40 1/40 47 N N
6 10 1/320 1/40 1/40 82 420 226
7 16 1/320 1/10 1/80 540 N N
8 3 1/20 1/46 1/5 233 N 111
9 9 1/10 1/10 1/5 2056 N N
10 9 Negative Negative Negative 4 N N
11 26 Negative Negative Negative 7 N N
12 10 Negative Negative Negative 45 N N
13 12 Negative Negative Negative 190 N 200
14 12 Negative Negative Negative 220 N N
15 11 Negative Negative Negative 1625 N 181
16 9 Negative Negative Negative 90 N 185
Normal Ig levels mg %
Age 1gG IgM IgA
3- 5ans 569-1597 22-100 55-152
6- 8ans 559-1492 27-118 54-221
9-11 ans 779-1456 35-132 12-208
12-16 ans 726-1085 35- 72 70-229
Aduits 569-1919 47147 61-330

¢ Neph: nephelometry.
® N: normal Ig level for age.

in certain patients with congenital or acquired immunodefi-
ciencies,

It is of interest in this respect that the two EBNA-negative
patients were tbe only two in the group who had profound
hypogammaglobulinemia, IgG, and IgA with elevated IgM in
one case and undetectable IgA in the other case. (Table II).
Unfortunately no follow up sera were available to document
definitely either a delayed EBNA antibody production char-
acteristic of recent infection or a more permanent failure to
produce these antibodies as a result of immunodeficiency.

DISCUSSION AND CONCLUSION

The interest of these observations stems from the fact that
EA antibodies are rather characteristic of EBV-associated
tumors, BL and NPC, as shown in many studies including
our own study of a Canadian family (2) in which occurred two
fatal NPC and one BL. In addition to the patients with
tumors, only the mother had EBV-EA antibodies. In contrast
11 siblings in this large family were EBV-VCA and EBNA
positive but EA negative. Secondly in both BL and AT, a
translocation involving chromosome 14 has been reported (13,
14). The possibility should be considered that the target cell
of the EBV infection in patients with BL and AT is a
genetically defective lymphoid cell that could more easily
undergo transformation into a malignant cell (with chromeo-
somal aberrations) when exposed to EBV or other putative
carcinogens. This could account for the increased incidence of
lymphoma that has been found in patients with AT (8).
Alternatively, a cell-mediated immunity being generally im-
paired in AT, a deficiency in the regulatory function of a T
cell subpopulation of B cells could contribute to dysfunction
of the target B cell of the EBV infection. “Target celi defective-
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ness” or impairment of T cell regulatory function might result
in a deficient control of the expression of EBV-EA and
consequently a sustained EBV-EA antibody response. The
possibility of a defective control of EBV-EA expression by
certain cells, such as lymphoma cells, is suggested by our
observations that in productive cell lines derived from BL, in
contrast to cell lines derived from normal peripheral blood,
hydrocortisone significantly increases EBV-EA (15, 16). Fi-
nally, the possible significance of persisting EA antibodies in
the late outcome of the EBV infection in terms of tumor
development deserves careful attention.
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