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Summary. The Epstein-Barr virus (EBV) exists in most 
huni:tns as a lifelong latent infection established in host 
B cells after a primary viral encounter. In immuno- 
suppressed intlivitluals, such as post-transpl~rnt patients, 
the presence of  EBV-infected B cel ls  may lcad to  
Iq 'niplloproliferative d i s e a s e .  In j ec t ion  of h u m a n  
peripheral blood lymphocytes from EBV-positive clonors 
into mice wit h severe combined immunodeficiency 
induces  human lymphoprol i fera t ive  d isease  i n  the 
rec ip ient  c lose ly  r e sembl ing  that  of  human  post -  
transplant patients. This xenochimeric human-mouse 
model is increas ingly  being used to  elucidwrc the 
mcchnnisms of EBV-specific lymphomagenesis and to 
assess novel therapeutic approaches. 
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Introduction 

Lympliomagenesis in humans is a highly complex 
process involving numerous events that ultimately lcad 
to acquisition of the ncoplastic phenotype. A particular 
subset of lymphoma, called lymphoproliferative disease 
(LPD),  arises in immunosuppressed individuals as a 
result of the expansion of EBV-immortalized B cells. 
Severe combined imniunodeficient (SCID) niice can be 
populated with human peripheral  blood lcukocytes 
(PBL. hu-PBL-SCID mice) (Mosier et al., 1988), and 
thcsc xcnochimerns possess many characteristics of the 
human immune system, including development of EBV- 
related LPD. Thus, hu-PBL-SCID mice provide a useful 
model for the it1 vivo study of the events underlying thc 
uncontrolled growth of specific EBV-infected B cell 
clones. 

This review describes the ~i ia in  characteristics of 
SCID mice, of the transferred human immune system, 
and of human lymphomagenesis in the chimeric animals. 
Emphasis is given to the characterization of LPD as well 
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as to the currcnt statc of research regarding tlie treatment 
of LPD in hu-PBL-SCID mice. 

The SCID mouse 

Severe conibincd immunodeficient  (SCID) mice 
were first clcscrihed by Bosma and collaborators (Bosma 
et  al.. 1983). These animals are homozygous for an 
autosomal recessive mutation mapped to the centromeric 
region of chromosome 16 (Bosma et al., 1989). and 
display defective V(D)J recombinase system (Kiln el al.. 
1988: Licber et al.. 1988: Malynn et al., 1988; Okazitki 
et ill., 1988: Hcndrickson et al.,  1990; Carroll  and 
Bosma, 199 l ) and DNA-double-stranded break repair 
(Fulop ancl Phillips. 1990; Hendrickson et al., 1991). 
de fec t s  associa ted  wi th  def ic ient  DNA-dependent  
protein kinase activity (Blunt et al.. 1995; Boubnov and 
Weaver, 1995: Kirchgessner et al., 1995). As a result. 
SCID niice cannot synthesize functional T cell receptors 
or immunoglobulins (Ig) and are thus dcficient in mature 
T- and B-cells. The maturation arrest, however, is not 
:tbsolutc. A minor proportion (-15%) of young mice (< 0 
w e e k s  o l d )  possess  f ew funct ional  B- and T-cel ls  
generated hy somatic events, low levels of scrum lg, and 
&re cous idc rcd  " l eaky"  (Bosma  et  al . ,  1988).  T h e  
inciclcnce of lei~kiness increases with age until I 0  to 14 
months, when virtually all SCID mice display a "leaky" 
phenotype (Uosma et al., 1988; Carroll and Bosma, 
1'388; Carroll et al.. 1989; Young and Kearny, 1905). In 
S C I D  mice,  lymphoid t issues are  atrophic with ~ h c  
exception of the bone marrow (Custcr  et  al.,  1'385: 
Bosma and Caroll, 1991). For example, tlie thymus is 
i~hout  one tenth its normal size. Monocytes, granulo- 
cytes, megakaryocytes, erythrocytes and natural killer 
( N K )  ce l ls .  w h i c h  d o  not need  the  express ion  ol' 
rearranged genes for their development, differentiate 
nornlally and are functional in SCID mice (Dorshkind el 
al.. 1984, 1985; Bancroft et al., 1986). 

Due to their profound immunodeficiency, SCID mice 
do not reject xenogcneic transplants. The first transfer of 
non-malignant xenogeneic human graft was reported 
concurrcnrly by two groups. McCune and collaborators 
(McCune et al., 1988) surgically implanted human fetal 
thymus and lymph node pieces,  and intravenously 




























