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All.nlct

Giardia muris is an intestinal parasite of mice. It has

a simple life cycle and is non-invasive. Therefore. G. IlUris

infection provides a model to study immune mechanisms that operate

at mucosal surfaces. IlIlDlUnocolipetent mice eliminate primary ~

~ infections. T cell-dependent humoral illllllUne mechanisms are

involved in this process.

The CBA/N mouse bears an X-linked immunodeficiency gene

(Xid) , the expression of which results in defective B cell

maturation and consequent impairment of certain humoral immune

responses. The antibody responses of CBA/N mice are particularly

defective in certain isotypes and specificities.

CBA/N mice fail to eliminate G. muris. The major focus of

this dissertation was an attempt to elucidate the basis for chronic

giardiasis in this strain.

Cellular reconstitution experiments showed that the ability

to eliminate G. muris was transferred to CBA/N mice with lymphoid

cells from immunocompetent. CBA/Ca mice. Reconstitution required

prior irradiation of recipient mice, and was not effective with

semi-purified B cells and T cells. These results indicate that

conventional B cells and T cells are insufficient, and that another

cell type is also required. This cell may be the Lyl+ B cell.

CBA/N mice make quantitatively deficient serUJD IgG antibody

responses to G. muds infection. Providing CBA/N mice with this

antibody failed to induce elimination of the parasite. thus this
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isotype defect yas ruled out as the cause of their susceptibility

to chronic giardiasis .

Analysis of G. gurls antigen recognition failed to reveal

a specificity defect in the antibody respunse of CBA/N mice.

However, a glycolipid component of G, muris bound serum IgH from

CBA/J and BALB/c mice. but not serum IgH from CBA/N mice. These

results indicate a possible structural defect in IgK from CBA/N

mice.

Although unable to eliminate prim~ry G, muris infection,

drug-cured CBA/N mice are resistant to reinfection. These results

indicate that the immune mechanisms that mediate elimination of Q.

~ are different from those that mediate resistance to

reinfection.
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Cbapter 1

INTRODUCTION

1.1 Objectives and Experimental Approaehes

The mucosal tissues of the body, comprising the respiratory,

genitourinary and gastrointestinal tracts, are" portals of entry for, and

major sites of infection of potentially pathogenic microorganisms.

Therefore, the mucosal immune system is an important line of defence for

protection against diseas~, and immunization at mucosal surfaces provides

a powerful strategy for the prevention of infection (Befus and Bienenstock

1980) . The production of vaccines designed to stimulate protection

against mucosal infections requires an understanding of the molecular and

cellular mechanisms involved in mucosal immunity. The objective of the

work described in this thesis was to utilize a genetic model of

immunodeficiency to study the mechanisms of immunity to an intestinal

parasite of mice.

The parasite that was used was Giardia muris. The non· invasive

nature of this parasite (Owen, Nemanic and Stevens 1979) and its simple

life cycle (Cheng 1986) make murine giardiasis a valuable model for the

study of immune mechanisms that operate at the external surface of mucosal

tissues (Underdown et al. 1988).
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2

The CRAIN mouse bears an X-linked immunodeficiency gene (Xid) ,

the expression of which results in defective B cell maturation and

consequent impairment of certain humoral immune responses (Scher 1982a).

Unlike most immunocompetent mouse strains which eliminate G, wuris

infection within 6 to 10 weeks (Roberts-Thomson and Kitchell 1978), mice

of the CBA/N strain fan to eliminate this parasite (Snider. Skea and

Underdown 1988). Therefore, CBA/N mice are considered to be susceptible

to chronic giardiasis. Thus, the CBA/N mouse model of B cell deficiency

was used to investigate the immune mechanisms that are important for

elimination of G, muris infection.

The question that is central to this dissertation is "Why do

CBA/N mice fail to eliminate G, muris 1". My primary hypothesis was that

the B cell defect of CBA/N mice renders them susceptible to chronic

giardiasis. A number of strategies were employed to test this hypothesis.

Investigation of the defAct expressed at the cellular level was carried

out by adoptive transfer of lymphoid cells from immunocompetent mice to

CBA/N mice, and the subsequent assessment of the course of G. muris

infection in the recipient mice. At the molecular level, the isotypes and

specificities of antibodies thought to be required for elimination of ~

~ were investigated.

It was previously shown that CBA/N mice make a quantitatively

defective serum IgG antibody response to infection with G, murts (Snider,

Skea rnd Underdown 1988). Although it did not seem likely that serum IgG

antibody would be important for elimination of a mucosal infection, It

nevertheless. tested this hypothesis using the following strategies.

Large quantities of serum IgG anti-G. murts antibodies were provided to






































































































































































































































































































































































