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SUMMARY 

When applied to central nervous system (CNS) cultures taken from normal fetal 
mice, interferon increases the immunohistochemical expression of the highly phos- 
phorylated 210 kDaneurofilament subunit. This effect can be blocked by the application 
of an agent which inhibits interferon-mediated metabolic pathways. 

Murine trisomy 16 is an excellent model for human Down's Syndrome. CNS 
cultures taken from trisomy 16 feth mice express greater intensity of 210 kDa neurofila- 
ment subunit immunohistochemical staining than do normals. Application of an inter- 
feron inhibitor normalizes trisomy 16 CNS neurofilament expression. 
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INTRODUCTION 

The author has hypothesized that cytoskeletal abnormalities may underlie the 
mental deficiency seen in Down's syndrome (DS) and may predispose to the eventual 
development of Alzheimer's disease (AD) in DS individuals (Plioplys 1987a,b). Results 
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using autopsy-derived, formalin-fixed central nervous system (CNS) tissue from DS 
and control individuals have substantiated this hypothesis by revealing precocious 
neurofilament antigen expression in DS during the first few months of life (Plioplys 
1987a). The differential neurofilament expression between DS and controls appears to 
be a specific one since immunoreagents recognizing microtubule-associated protein-2, 
tau (using Tau-1 and Tau-2) and tubulin do not produce differential staining (Plioplys, 
unpublished observations). 

A possible causative explanation for abnormal regulation of cytoskeletal com- 
ponents in DS  may be an enhanced sensitivity to endogenous interferon (Plioplys 
1987a,b). The human 21st chromosome codes for the interferon-alpha and -beta 
receptors (Epstein et al. 1985). In DS, cultured lymphocytes and fibroblasts display an 
exaggerated responsiveness to exogenous interferon such that a given dose of interferon 
elicits not a 1.5-fold response but a 3-8-fold response (Epstein and Epstein 1980). In 
the initiation of the antiviral state, interferon treatment decreases the rates of cell 
mitosis, locomotion, membrane ruffling and staltatory movements of intracellular 
granules (Pfeffer et al. 1979, 1980a). Fibroblasts treated with interferon contain three 
times the number of actin fibers when compared to untreated cells. Calculated on the 
basis of number of actin fibers per unit of surface area the increase is 82% (Pfeffer et al. 
1980a). In interferon-treated cells fibronectin distributes in arrays of long filaments 
covering most portions of the cell surface (Pfeffer et al. 1980a). Interferon treatment of 
normal cells produces defective lymphocyte capping following concanavalin A adminis- 
tration (Pfeffer et al. 1980b), results which are similar to lymphocyte capping abnor- 
malities in DS and AD (Duijndam-Van den Burge and Goekoop 1986). Fetal and 
newborn human fibroblasts and mononuclear cells can produce adult levels of virus- 
induced interferon (Cantel et al. 1986; Carter et al. 1971) and interferon is present in 
the cerebrospinal fluid (Gresser and Naficy 1964). In monkeys the CNS can produce 
interferon-dependent RNA following intrathecal administration of interferon (Smith 
et al. 1987). Neurons in vivo and in culture are sensitive to interferon, thus suggesting 
the possibility of functional interferon receptors in the CNS (Dafny et al. 1985). Thus, 
in DS cytoskeletal changes may be due to enhanced responsiveness to endogenous 
interferon. Likewise, interferon sensitivity may play a role in the pathogenesis of AD 
associated with DS, and with AD itself. 

The role that interferon may play in the regulation of normal and trisomic CNS 
development has not been previously investigated. One method of studying this question 
is to apply exogenous interferon to cultured human DS and control CNS tissue to see 
if cytoskeletal expression is altered. Unfortunately, for the author it has been impossible 
to obtain adequte human tissue. 

An alternative method is to use normal and trisomy 16 fetal mouse CNS tissue. 
Murine trisomy 16 is an excellent model of DS (Gropp et al. 1975; reviewed in Epstein 
et al. 1985; and Reeves et al. 1986). The human 21st chromosome and the mouse 16th 
both code for the free radical scavenging enzyme, superoxide dismutase- 1 (SOD- I), the 
purine biosynthetic enzyme phosphoribosylglycinamide synthetase (PRGS) and the 
interferon-alpha and -beta receptors. Most recently the gene coding for beta amyloid, 
one of the abnormal proteins which accumulate in AD, has been mapped to the human 


























