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The macaque model of chlamydial pelvic inflammatory disease (PID) demonstrates individual variability in
the time of onset of intrapelvic adhesions. Some animals develop adhesions rapidly, within 2 weeks after a
single tubal inoculation with Chlamydia trachomatis, while in others, adhesions are not observed until 2 weeks
after a second tubal inoculation. To test whether this variability correlates with major histocompatibility
complex (MHC) class I haplotype, we used macaque alloantisera and mouse anti-HLA monoclonal antibodies
to determine the MHC class I haplotypes of 44 C. tfrachomatis-infected macaques (Macaca nemestrina). Ma-
caques developing gross tubal adhesions after the first chlamydial inoculation were classified as susceptible
(n = 29), while those not developing adhesions until after the second chlamydial inoculation were classified as
relatively resistant (n = 15), to adhesion formation. Three antibody specificities correlated with susceptibility
(odds ratio [OR] 5.2, P < 0.01; OR 6.1 and 4.3, P < 0.05), and two correlated with relative resistance to
adhesions (OR 0.1, P < 0.05; OR 0.2, P < 0.01). Because several of these antibodies are cross-reactive, as many
as five different MHC class I alleles (three increasing and two decreasing ORs) or as few as two different MHC
class I alleles (one increasing and one decreasing OR) could be correlated with risk of adhesion formation. We
conclude that in macaques, susceptibility or relative resistance to rapid formation of tubal adhesions is
correlated with expression of MHC class I alleles, consistent with reports of MHC class I restriction of

chlamydial immunopathology in humans.

The hypothesis that genetic factors influence susceptibility
to the inflammatory complications of Chlamydia trachomatis
infection has been strongly supported by epidemiologic studies
of both ocular and genital C. frachomatis infections in humans
(8, 26). For example, the major histocompatibility complex
(MHC) class I allele HLA B27 is a well-documented risk factor
for Reiter’s syndrome, a form of polyarthritis that can occur as
a sequela of C. trachomatis infection (18). More recently, the
occurrence of C. trachomatis-induced pelvic inflammatory dis-
ease (PID), as opposed to infection limited to the cervix, has
been associated with expression of HLA A31, C2, and C3 (7).
Similarly, antibody response to a chlamydial antigen, the 57-
kDa chlamydial heat-shock protein (cHSP), was correlated
with expression of the MHC class II alleles DR and DQ in
ocular trachoma patients (15). Although chlamydial replica-
tion takes place within intracellular membrane-bound inclu-
sion bodies, indicating that MHC class II molecules present
chlamydial antigen, CD8 T lymphocytes appear to be activated
during chlamydial salpingitis in the macaque model, suggesting
that MHC class I molecules also present chlamydial antigens
(10, 27).

A mouse model has also been used to investigate genetic
susceptibility to complications of C. trachomatis infection. Us-
ing this well-characterized model, susceptibility to chlamydial
PID varied by mouse genotype (25), and both increased and
decreased immune responses to cHSPs were associated with
expression of specific MHC (H-2) alleles (29). Although the
pig-tailed macaque MHC has not been as well characterized as
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that of the mouse, the macaque has proven to be a valuable
model of human chlamydial salpingitis and PID (14). With this
model, a relatively low inoculum of C. trachomatis reliably
establishes infection (13) and eventually induces adhesions
similar to those seen in human PID (11, 12). Some animals
develop adhesions rapidly, within 2 weeks after a single tubal
inoculation with C. trachomatis, while in others, adhesions are
not observed until 2 weeks after a second tubal inoculation.
This model thus offers an opportunity for testing the relation-
ship between MHC haplotype and the rapidity of progression
of immunopathology in an animal which has immunologic re-
sponses to chlamydia similar to those of humans (10, 16). To
accomplish this, we used two similar detection methods (one
using macaque alloantisera [MnLA] and one using mouse anti-
HLA monoclonal antibodies [MAbs] [2, 3]) to define MHC
class I haplotypes in C. trachomatis-infected macaques. Anti-
body reactions to MHC class I molecules (specificities) were
then compared between animals that developed adhesions rap-
idly and those that developed lesions slowly. Our purpose in
this investigation was to establish whether evidence of genetic
susceptibility to PID could be observed in the macaque and, if
so, to develop hypotheses regarding the role of MHC class I
alleles in susceptibility to PID that could be tested by using the
macaque model.
(Portions of this work were published previously [12].)

MATERIALS AND METHODS

Animals. Forty-four sexually mature pig-tailed macaques (Macaca nemestrina)
were enrolled in this study. All monkeys were housed at the University of
Washington’s Regional Primate Research Center.

Inoculation. Serovar D (P0124), a human endometrial isolate of C. trachoma-
tis, was divided into aliquots of 6 X 10° inclusion-forming units per ml in
sucrose-phosphate glutamate buffer and frozen at —70°C until used. At laparot-

8002 ‘0€ 1snbny uo Aq Bio"wse el woij papeojumoq


http://iai.asm.org



http://iai.asm.org







