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A genetic analysis was made of the susceptibility of inbred mice to a paralytic disease
elicited by the ip injection of a neuroparalytic strain of lactic dehydrogenase virus. The
frequency of disease in susceptible inbred mice was X-ray dose and age dependent. Anal-
ysis of the susceptibility of appropriate F, hybrids and their backcross progeny showed
that susceptibility was not linked to the major histocompatibility complex but segregated
with the Fv-1 linkage group. Linkage group analysis showed that resistance to paralytic
infection was linked to a single gene outside the major histocompatibility complex. By
determining the segregation of Gpd-1 isozyme variants among backcross progeny it was
shown that inheritance of the Fv-1® allele resulted in virtually absolute restriction of
susceptibility. Genetic evidence was obtained indicating that mice that had multiple
copies of N-tropic C-type retroviruses in their genomes, and that were permissive for
retrovirus expression (Fv-1""), were susceptible to paralytic LDV infection. Strains that
carried few copies of N-tropic C-type retroviruses in their genomes, or that inherited the
Fu-P allele, were resistant. A significant maternal resistance effect was demonstrable
in some backeross generations that appeared to be mediated by H-2° in the major his-

tocompatibility complex.

INTRODUCTION

When C58 mice 9 or more months of age
are infected with paralytic strains of lactic
dehydrogenase virus (LDV)? they develop
a fatal paralytic disease characterized by
an inflammatory destruction of motor
neurons in the brain stem and cord (Mur-
phy et al., 1980; Nawrocki et al., 1980; Mar-
tinez et al., 1980). Demyelination is mini-
mal or absent and the white matter and
peripheral nerves are essentially free of
lesions (Lawton and Murphy, 1973). Pa-
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ralysis is not accompanied by ataxia,
tremors, or seizures but parallels motor
neuron destruction. Paralysis begins about
9 days after LDV infection, reaches a peak
at 13 to 17 days and usually does not de-
velop after 30 days. Only old C58 mice are
naturally susceptible. In the C58 strain
susceptibility correlates with an age-de-
pendent loss of a T-cell subset required for
resistance (Murphy et al., 1980). Of the
common inbred mouse strains only AKR,
C3H/Fg, and PL/J mice are susceptible
provided that they are immunosuppressed
by X irradiation or drugs 24 hr before LDV
infection (Pease and Murphy, 1980; Duffey
et al., 1976). The resistance of most com-
mon inbred strains of mice to the disease
indicated that resistance was under strong
genetic regulation. The association be-
tween the high susceptibility of C58 and
AKR mice to spontaneous leukemia and
to the disease, coupled with the extraor-
dinary resistance of nonleukemic strains,
suggested that the genes of the major his-
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tocompatibility complex that influence the
susceptibility of mice to viral-induced
lymphocytic leukemia (Steeves and Lilly,
1977) might also regulate their suscepti-
bility to paralytic LDV infection. Prelim-
inary studies (Duffy et al., 1976) indicated
that susceptibility was H-2* associated.
However, a detailed genetic analysis of
susceptibility had to take into account the
major variables (Murphy et al., 1980; Na-
wrocki et al., 1980) known to determine the
occurrence of the disease: infection by neu-
rovirulent strains of LDV; the genetic con-
stitution of mice; their age; and X-ray dose
effects on susceptibility. In the current
study indicator mice were infected with
a standard dose of a neurovirulent strain
of LDV (Ib-LDV) containing approxi-
mately 10® ID;,. A genetic strategy of anal-
ysis was employed so that the effects of
genes linked to or outside of the MHC
could be evaluated. We report here genetic
evidence that the susceptibility of C58
mice to paralytic LDV infection was es-
sentially independent of the major histo-
compatibility complex. Linkage group
analysis in selected test crosses docu-
mented that resistance in F; hybrids was
linked to the Fwv-I locus on chromo-
some 4.

MATERIALS AND METHODS

Mice. The origin of our strains of C58
and BALB mice and methods of mouse
husbandry were described (Plata and
Murphy, 1972). NZB/Bl mice were ob-
tained from Dr. Sara Walker at the
University of Michigan. AKR-H-2*/Boy
breeding stocks were supplied by Dr. Ed-
ward Boyse, Memorial Sloan-Kettering
Cancer Center, New York. The remaining
inbred mice were purchased from The
Jackson Laboratory, Bar Harbor, Maine.
Hybrid and backcross mice were gener-
ated by breeding mice that were between
2 and 5 months of age.

Ib cells. Ib cells originally were derived
from the spleen of a C58 mouse with spon-
taneous leukemia (Richter and Mac-
Dowell, 1930). The spleens of mice mori-
bund from transplanted leukemia were
harvested aseptically and dispersed in bal-

anced salt solution (MSSH) as described
previously (Nawrocki et al., 1980; Duffey
et al., 1976). Cell suspensions were allowed
to stand 3 to 5 min to let gross particles
settle. The supernatant cells were trans-
ferred to a centrifuge tube and sedimented
at 250 g for 10 min. The supernatant fluid
was aspirated and the cells washed twice
in MSSH. Total and viable cell counts (try-
pan blue dye exclusion) were done as de-
scribed previously (Duffey et al., 1976).
Viability was = 96%.

LDV stocks. LDV associated with line Ib
cells, or LDV stocks prepared in BALB
mice (Nawrocki et al., 1980), had the same
paralytic effect in indicator mice. In the
described experiments mice were infected
by the ip injection (1 ml) of Ib cells (105%)
X irradiated as described below. The in-
fectivity titer of such preparations was
approximately 10® IDj,. Virus titers were
determined as described previously (Na-
wrocki et al., 1980).

X irradiation. Mice received whole body
radiation by means of a Westinghouse
Coronado X-ray Therapy Machine that
delivered 67 R/min at a target distance of
70 cm when operated at 250 kv and 15 mA,
using 0.5-mm Cu and 1.0-mm Al filters.
Viable Ib cells were X irradiated in a 60
X 15-mm plastic dish containing 5 to 10 ml
of cell suspension (10® cells/ml). The ma-
chine was operated at 200 kv at 15 mA
through 1-mm Al filter to produce a rate
of 537 R/min at a target distance of 24 cm.
A dose of 10,000 R was used.

Induction of disease. Virus preparations
(Ib-LDV) were injected ip (1 ml) into mice
that had been X irradiated 24 hr previ-
ously. Mice were scored for paralysis over
a 30-day period; only unequivocal signs of
paralysis were scored positive. The inci-
dence of paralysis was the same in male
or female animals regardless of age (Duf-
fey et al., 1976). To assure the accuracy of
diagnosis three to six mice in each test
group, whether they had overt signs of
disease or not, were examined histologi-
cally. In the groups of mice in which the
incidence of paralysis was low the diag-
nosis was confirmed histologically.

Histopathology. Paralyzed and disease-
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free mice (three to six per group) were
killed, the vertebral columns were re-
moved and fixed in 10% (v/v) formalin-
phosphate-buffered (pH 7.2) 0.85% NaCl
solution. Each entire column was decal-
cified and transverse slices of the spinal
cord and vertebrae were taken at five lev-
els as described previously (Lawton and
Murphy, 1973). Sections were embedded in
paraffin, sectioned, and stained with he-
matoxylin and eosin.

Typing of H-2 antigens. A two-step com-
plement-dependent cytotoxicity test was
used to determine the H-2 haplotype of
backcross mice. Spleen cell suspensions
prepared from mice as described above
were enriched for lymphocytes by centrif-
ugation (400 g) of 5 X 107 cells on a Ficoll-
Paque gradient (Pharmacia Fine Chemi-
cals, Piscataway, N. J.); 95% of the cells
collected at the interface were viable (try-
pan blue dye exclusion). Since backcross
mice could have been H-2** or H-2*/H-
25 cell suspensions from animals in each
group were tested individually. Antisera
to H-2.33, H-2.35, H-2.36, and H-2.39 were
prepared by immunizing B10.D2XA F; hy-
brids with spleen cells from B10.A(5R)
donors as described by David et al. (1973).
Guinea pig serum (Grand Island Biologi-
cal Co., Grand Island, N. Y.) was used as
the source of complement. Test splenic
lymphocytes (105/ml) were incubated with
the appropriate dilution of alloantiserum
for 30 min at 4°. The cells then were
washed with MSSH, resuspended in guinea
pig serum (diluted 1:5 in MSSH), and in-
cubated for an additional 30 min at 37°.
Viability was determined by trypan blue
dye exclusion.

Gdp-1 typing of backcross mice. The Gpd-
1 genotypes of backeross mice were deter-
mined by starch gel electrophoresis of kid-
ney extracts. The method described by
Ruddle et al. (1968) was used except that
gels were stained at 60° for 5 hr. Gels pre-
pared from kidney extracts of individual
testcross mice were compared with C58
(Gpd-17%) and C58 X BALB F,; extracts
(Gdp-1°"*) employed as standards.

Statistical methods. x® tests and 95%
confidence intervals were calculated as
described by Remington and Schork (1970).

RESULTS
Effects of X-Ray Dose on Susceptibility

We reported (Duffey et al, 1976; Pease
and Murphy, 1980) that age has a signif-
icant effect on the phenotypic expression
of susceptibility in mouse strains that are
genetically susceptible to infection by par-
alytic strains of LDV. The experiments
summarized here were done to define how
the dose of whole body X irradiation af-
fected susceptibility since both X-ray dose
and age effects had to be carefully con-
trolled in the genetic analysis of suscep-
tibility. Table 1 shows that 6-month-old
C58 mice were fully susceptible to disease
after 450, 550, or 600 R of whole body X
irradiation. In the AKR/J strain the in-
cidence of disease in the 450- and 550-R
groups was 50 and 73%, respectively. In
the B10.BR/SgSn strain 11/16 mice in the
600-R group died before paralysis could
occur; 3/4 of the surviving mice developed
histologically confirmed disease. Since the
response of mice moribund from 600 R did
not constitute a meaningful test, the 550-
R dose of whole body X irradiation was
used to define susceptibility. Since none of
the B10.BR mice in the 550-R group de-
veloped disease this strain was scored re-
sistant. No histologic evidence of disease
was found in these test animals. None of
the remaining strains developed clinical
or histologic evidence of disease. The ef-
fects of age on susceptibility is defined in
Tables 2 and 3. These tables also list the
H-2 haplotypes and Fv-1 genotypes of the
test mice to record where parallelisms oc-
curred between susceptibility to paralysis
and the mouse genotypes.

Susceptibility of Fy Hybrids

Table 2 compares the susceptibility of
F, hybrids obtained when female C58 mice
were crossed with male mice of resistant
or susceptible strains. The results show
that C58 X AKR hybrids were as suscep-
tible to disease at 6 months of age as at
12. No gene complementation occurred be-
tween the two strains to result in resistant
progeny. The C58 X AKR-H-2°/Boy hy-
brids were susceptible to disease at both



32 PEASE, ABRAMS, AND MURPHY

TABLE 1

EFFECT OF WHOLE BoDY X IRRADIATION ON THE SUSCEPTIBILITY OF INBRED MICE
TO PARALYTIC LDV INFECTION

Incidence of paralysis when mice received®

H-2 Fv-1
Mouse strain type type No X ray 450 R 550 R 600 R
C58/Wm k n 0/40° 32/35 38/39 44/45
AKR/J k n 0/10 16/32 11/15 17/17
B10.BR/SgSn k b 0/18 8/4°
C3H/HeJ k n 0/10 0/15 0/15
CBA/J k n 0/10 0/15 0/14
BALB/cWm d b 0/10 0/15 0/15
NZB/B} d 0/9 0/19 0/32
C57TBL/6J b b 0/10 0/15 0/15
C57BL/10Sn b b 0/23 0/12 1/10

¢ Six-month-old mice were X irradiated 24 hr before infection with 10® IDs, of LDV. Paralysis was scored
over a 30-day period and the diagnosis confirmed histologically in representative animals in each positive
group.

® Data were compiled from two to four replicate experiments for susceptible strains and from one to three
replicate experiments for resistant strains.

¢ Eleven mice in this group of 16 animals were excluded from the experiment because they died from X
irradiation before paralysis could occur. In the three positive animals the disease was confirmed histologically.

4 NZB/BI mice are resistant to infection by both N-tropic and B-tropic mouse leukemia viruses.

6 and 12 months of age. The C58 X DBA/ months of age with a tendency toward a
2J and C58 X C3H/HeJ F; hybrids were higher incidence in the 9-month-old group.
susceptible to disease at both 6 and 9 C58 females crossed to resistant NZB/BI,

TABLE 2

SUSCEPTIBILITY OF F; HYBRID MICE TO PARALYTIC LDV INFECTION

Incidence of paralysis in mice®

H-2 Fy-1
F, hybrids type type 6 months 9 months 12 months

C58 X AKR k/k n/n 24/29 18/15
C58 X AKR-H-2"/Boy k/b n/n 14/34 12/14
C58 X DBA/2J k/d n/n 2/8° 5/8

C58 X C3H/HeJ k/k n/n 2/8 /12

C58 X NZB/Bl k/d 0/20 0/17

C58 x B10° k/b n/b 0/26 0/10
C58 X B10.BR k/k n/b 0/20 0/14
C58 X BALB k/d n/b 0/11 0/19

¢ A]] mice received 550 R of X irradiation 24 hr before infection with LDV and were scored for paralysis
as deseribed in Table 1. Data were compiled from two to six replicate experiments. The female is listed first

in each cross.
b Differences in the incidence of disease in the 6- and 9-month-old C58 X DBA/2J and C58 X C3H/HeJ

mice were not statistically significant.
¢ C57BL/10Sn and B10.BR/SgSn are designated B10 and B10.BR, respectively.
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B10, B10.BR, and BALB mice yielded re-
sistant progeny. Susceptibility was con-
fined to the F; hybrids that were Fv-1"™

Susceptibility of Backcross Progeny

Two sets of mice (Table 3) were em-
ployed to assess the susceptibility of back-
cross progeny. In groups 1 through 3 re-
sistant F; females were crossed with
resistant males. In groups 4 through 9 re-
ciprocal crosses were made between sus-
ceptible C58 mice (male or female) and
resistant F, hybrids (male or female). Ta-
ble 3 shows that all of the progeny of the
resistant backecrosses (groups 1 through
3) were resistant, i.e,, no gene combina-
tions or sex-linked events occurred to
make the progeny susceptible. When group
4 was compared with group 5 a much lower
incidence of disease was observed in the
progeny that nursed on the resistant
C58 X B10 mothers (group 5). An analo-
gous result is seen when groups 6 and 7
are compared. Since the frequency of dis-
ease in mice is not influenced by sex (Duf-
fey et al., 1976), the effects seen in groups
5 and 7 represent a non-Mendelian resis-
tance effect mediated by the C58 X B10
mothers in group 5 and the C58 X BALB
mothers in group 7. When identical ex-
periments were done using congenic

B10.BR mice in place of B10 (compare
groups 4 and 5 with 8 and 9) no maternal
resistance effect was found. Since B10.BR
mice are H-2* and B10 mice are H-2° the
results suggest that the H-2° haplotype
had a signifieant effect on maternal resis-
tance in the (C58 X B10) X C58 backcross.
The data for the testcross progeny in
groups 4 and 9 also show that suscepti-
bility was age dependent. In these groups
Mendelian theory predicts that 50% of the
testeross progeny would be Fv-1". In
mice old enough to be fully susceptible the
incidence of disease was 50%.

Haplotypes of Backcross Mice and Suscep-
tabelity to Disease

The effects of the MHC on the suscep-
tibility to viral infection are known to be
complex (see review, Amos, 1980). There-
fore direct tests were done to determine
whether the MHC affected susceptibility
in a representative group of testeross mice
(group 3, Table 3). Spleen cells obtained
from testcross mice either with or without
disease were typed for the appropriate H-
2 antigens as described under Materials
and Methods. If one assumes that H-2 is
without effect on susceptibility the ratio
of H-2°/H-2° heterozygotes to H-2*/H-2*
homozygotes should approximate 1:1

TABLE 3

SUSCEPTIBILITY OF BACKCROSS PROGENY TO PARALYTIC LDV INFECTION

Incidence of paralysis in mice at®

Phenotype
Group Backeross progeny of parents H-2 type Fo-1° type 6 months 9 months 12 months

1 (C58 X B10) X B10 R X R° k/b or b/b n/b or b/b 0/43

2 (C58 X B10) X B10.BR RXR k/k or k/b b/b or n/b 0/34

3 (C58 X B10.BR) X B10.BR R XR k/k b/b or n/b 0/38

4 C58 X (C58 x B10) SXR k/k or k/b n/n or n/b 18/53 6/12
5 (C58 X B10) X C58 R XS k/k or k/b n/n or n/b 1/93¢ 1/20
6 C58 X (C58 X BALB) SXR k/k or k/d n/n or n/b 13/82¢

7 {C58 X BALB) x C58 RXS k/k or k/d n/n or n/b 0/15

8 C58 X (C58 X B10.BR) SXR k/k n/n or n/b 20/46 7/15
9 (C58 X B10.BR) X C58 RXxS k/k n/n or n/b 28/77 8/16

“ See Table 1 for the Fv-1 type of the parental strains.

® Experiments were carried out as described in Table 2. In each testcross the females are listed first. Data were compiled from three to six

replicate experiments.
° R, Resistant; S, susceptible.

¢ The positive mice in these testcrosses had histologically confirmed disease; those free of disease had no histologic evidence for disease.
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among the resistant and susceptible prog-
eny. The results showed that of 26 resis-
tant mice 11 were H-2*/H-2° while 15 were
H-2%/H-2*. In the susceptible group there
were 6/12 heterozygotes and 6/12 homo-
zygotes. This distribution approximates
the result expected if H-2 were without
effect on susceptibility or resistance. How-
ever, it does not mean (Steeves and Lilly,
1977; Amos, 1980) that the MHC will not
have an effect in all testcrosses.

Linkage Groups Conferring Resistance in
B10 and B10.BR Backcrosses

Since no H-2 or maternal effects were
seen in the testeross progeny in groups 4,
8, and 9 in Table 8, the incidence of disease
in mice of these backcrosses was used to
estimate the number of non-H-2 linkage
groups that regulated resistance in C58
X B10 and C58 X B10.BR F; hybrids listed
in Table 2. By assuming that each relevant
linkage group conferred complete resis-
tance, the ratio of resistant to susceptible
progeny in the appropriate testcrosses
could be predicted from the equation 1-(1/
2)*/(1/2)", where n is the number of re-
sistance-conferring linkage groups. For 6-
month-old mice the pooled data (Table 4)
gave a value of 1.42 linkage groups, a re-
sult reflecting the incomplete susceptibil-
ity of 6-month-old indicator animals. In
the fully susceptible 12-month-old mice
the incidence of susceptibility was essen-
tially 50% in all test groups thus providing
evidence that resistance to disease was
linked to one gene outside the major his-
tocompatibility complex.

Gpd-1 Genotypes of Susceptible and Resis-
tant Mice

Except for the maternal resistance ef-
fects described above, the data in Tables
1 through 3, and those reported previously
(Pease and Murphy, 1980), have shown
that susceptibility to paralyte LDV infec-
tion was largely independent of the MHC
and appeared to be primarily regulated by
a single gene at the Fw-1 locus on chro-
mosome 4. Since the alleles for glucose-6-
dehydrogenase (Gdp-1) isoezymes a and b

are tightly linked to Fv-1 (Rowe and Sato,
1973), they served as reliable markers to
test directly whether disease susceptible
or resistant backcross mice were of the
Fv-1 genotypes predicted on the basis of
Mendelian inheritance. Thus, C58 X (C58
X BALB) testcross progeny that were
tested for their susceptibility to paralytic
infection (group 6, Table 3) were typed in-
dividually for the inheritance of Gpd-1°
(C58 mice are homozygous for the a allele)
or Gpd-1° alleles (BALB mice are homo-
zygous for the b allele). Kidney extracts
from a total of 18 mice were typed for the
Gpd-1° and Gpd-1° isoenzymes as described
under Materials and Methods. The results
showed that 12/13 susceptible testcross
mice were homozygous for the C58 derived
Gpd-1* (Fv-1") allele. All five resistant
mice were Gpd”® (Fv-1""%). However, one
Gpd®® (Fv-1"%) heterozygous mouse was
susceptible thus suggesting that either a
rare recombinational event occurred be-
tween the Fv-1 and Gpd-1 genes, or that
Fv-1° restriction is not absolute in this
experimental model.

DISCUSSION

Because the susceptibility of C58 mice
to paralytic LDV infection has a multi-
factorial basis (Murphy et al, 1980; Na-
wrocki et al, 1980; Duffey et al, 1976) a
genetic analysis of susceptibility required
that each of the variables that regulated
disease expression be defined accurately.
By holding the infecting dose of LDV con-
stant in all experiments it was possible to
evaluate the effects of x-ray dose and age
on susceptibility. As shown in Tables 1-3
X-ray dose and age had a significant effect
on the susceptibility of the various inbred
strains, their F, hybrids, and backecross
progeny. Once these effects were charac-
terized it was possible to evaluate whether
the genes of the major histocompatibility
complex regulated susceptibility. In the
current study “susceptible” was defined to
mean the occurrence of clinical and his-
topathologically confirmed disease in mice
of a genetically uniform group under ap-
propriately defined test conditions.

Several lines of evidence supported the
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TABLE 4

LINKAGE GROUPS CONFERRING RESISTANCE IN B10 AND B10.BR BACKCROSSES

Incidence of

Age of mice susceptible Frequency Estimated number of
Backeross (months) mice” H linkage groups (n)"
C58 X (C58 X B10) 6 18/53 0.34 (£0.13)° 1.56 (1.10-2.24)
12 6/12 0.50 (+0.28) 1.00 (0.35-2.18)
C58 x (C58 X B10.BR) 6 20/46 0.46 (+0.14) 1.20 (0.79-1.78)
12 /15 047 (+0.25) 1.08 (0.48-2.18)
(C58 X B10.BR) X C58 6 28/77 0.36 (£0.11) 1.46 (1.17-1.96)
12 8/16 0.50 (£0.24) 1.00 (0.44-1.71)
Pooled data 6 66/176 0.37 (£0.07) 142 (1.17-1.72)
12 21/43 0.49 (£0.15) 1.03 (0.64-1.56)

¢ Data from groups 4, 8, and 9, Table 3.

b Calculated from the equation f = (1/2)" where (/) is the incidence (frequency) of susceptible mice in each
testcross and (n) is the number of linkage groups conferring resistance.
“95% confidence intervals around estimated frequency.

conclusion that resistance or susceptibil-
ity to the described disease was not linked
to the major histocompatibility complex.
Table 2 shows that the susceptibility of F,
hybrids depended on the crosses made,
was independent of the MHC, and could
be either dominant or recessive. Thus,
when resistant B10(H-2°) or B10.BR(H-2*)
male mice were mated with C58 females
(H-2") resistance was dominant in the F,
hybrids. However, when resistant DBA/
2J(H-2%) or C3H/HeJ(H-2°) male mice
were similarly bred to C58 females the
hybrids were susceptible. The AKR-H-2¢/
Boy strain (H-2) that is congenic to AKR/
J(H-2") was susceptible to the disease thus
indicating that resistance was not deter-
mined by the H-2° haplotype. The back-
cross studies involving crosses of resistant
F; hybrids to resistant parents failed to
generate (Table 3, groups 1-3) susceptible
recombinants. In breeding groups 4, 8, and
9 in Table 3, where resistant F, hybrids
were backcrossed reciprocally to suscep-
tible parents, 50% of the testcross progeny
were susceptible to paralytic infection
provided that they were aged sufficiently
to permit full expression of susceptibility.
The frequence of susceptibility was inde-
pendent of the MHC genotype of the par-
ents. The data in Table 4 document that

resistance was linked to a single gene out-
side of the MHC. A backeross analysis of
the regulatory effect of the Fv-1 locus on
susceptibility (Table 3), combined with the
typing of resistant and susceptible test-
cross mice for the Fv-1-linked Gpd-1 locus,
provided reasonable evidence that suscep-
tibility to paralytic LDV infection was
regulated primarily by the Fv-1 locus.
The regulatory effect of the Fv-I locus
on susceptibility was puzzling since Fv-1
alleles are not known to restrict LDV rep-
lication in mice, various mouse strains do
not appear to differ in susceptibility to
infection, and maternal resistance effects
in LDV infections have not been reported
(reviewed in Rowson and Mahy, 1975). The
possibility that C-type or B-type retrovi-
rus infection was required to elicit disease
in LDV-infected mice, was supported by
several lines of evidence. The backcross
data in Table 3 serve as an example. The
(C58 X B10) X C58 testcross progeny in
group 5 had a low frequency of disease
compared with their reciprocal backeross
(group 4). The (C58 X BALB) X C58 test-
cross progeny (group 7) also had a low fre-
quency of disease compared with their
reciprocal backcross (group 6). Since
susceptibility to paralytic infection is not
influenced by sex (Murphy et al., 1980; Duf-
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fey et al., 1976), the classical interpretation
of such a result is that resistance was in-
fluenced by some non-Mendelian maternal
effect in these groups. The described find-
ings suggested that either C- or B-type
retrovirus infection was involved in the
pathogenesis of the disease, e.g., such vi-
ruses (Melief et al., 1975), or antiviral re-
sistance factors (Chen et al, 1980), either
were maternally transmitted to their
progeny or not. The fact that hybrid par-
ents derived from the B10.BR H-2 congenic
strain did not transmit maternal resis-
tance suggested that genes linked to the
major histocompatibility complex may
have influenced maternal transmission of
the appropriate factors. This association
of H-2 with maternal inheritance has not
been analyzed.

The genetic experiments also provided
evidence that the retrovirus(es) presumed
to be involved in the pathogenesis of the
disease were N-tropic C-type endogenous
viruses. The results reported here con-
firmed our preliminary findings (Pease
and Murphy, 1980) that only mouse strains
that carried multiple copies of N-tropic C-
type retroviruses in their genomes (Chat-
topadhyay et al, 1974) and were Fv-1""
were susceptible. Moreover, when mice
that were F'v-1"", but carried few copies
of N-tropic C-type retroviruses in their
genomes, were bred to C58 females and the
progeny allowed to nurse on C58 mothers,
the offspring were susceptible. Presum-
ably C58 N-tropic C-type retroviruses were
transmitted from the C58 mothers to the
genetically susceptible but virus-deficient
strains thus making them susceptible to
paralytic LDV infection. Although the re-
ported data show that the Fv-1° allele had
virtually an absolute effect on suscepti-
bility, and presumably was restrictive for
retrovirus expression, no experiments were
done to prove this point. If our hypothesis
is correct that endogenous retrovirus in-
fection and expression, combined with
coinfection by a virus common to mice was
required to elicit paralytic disease, it may
provide an additional basis to analyze the
pathogenesis of age-dependent neurologic
diseases of man of suspected viral etiology.
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