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mulate PCB's from water, and thal 
analysis for PCB's in water is an inade- 
quate criterion for evaluating watei 
quality (2). Thus, although POB's were 
present in various marine organisms in 
Scotland, none were detected in the 
water (16). Nevertheless, high concen- 
trations of PCB's in water may occur; 
PCB's freshly discharged into a Florida 
river reached concentrations as high as 
275 ppb (5), well above the concentra- 
tion that was lethal to the sensitive 
organisms in our experiments. 

Selective inhibition of sensitive phyto- 
plankton species by PCB's, DDT, and 
other stable pollutants in the environ- 
ment may alter the species composition 
of natural algal communities (10, 17). 
Such effects at the base of aquatic or 
estuarine food webs could profoundly 
affect higher organisms as well. 
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Incorporation of [35S]sulfate into 
galactocerebroside to form sulfatide 
has been used for studying the forma- 
tion and turnover of myelin and other 
membranous structures of the nervous 
system (1). Such studies indicate that 
in the developing rat brain there is a 
peak incorporation of sulfate to form 
sulfatide when the rat is about 18 to 
20 days of age, the time of maximum 
myelination. It was further shown by 
McKhann and Ho (2) that the patterns 
of incorporation of [35S]sulfate into sul- 
fatide both in vivo and by brain homo- 
genate in vitro are similar to the devel- 
opmental pattern of activity of galacto- 
cerebroside sulfotransferase, measured 
in vitro. 

Myelin first appears in cultures of 
spinal cord tissue of the embryo mouse 
on about day 8 to day 10 in vitro 
(3). By day 14 or day 15 in vitro the 
majority of cord cultures have an ap- 
parently normal complement of neu- 
rons, glia, and myelinated axons. When 
these cultures are constantly exposed 
to dilute serum from rabbits with ex- 
perimental allergic encephalomyelitis 
(EAE), in the presence of complement, 
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the differentiation of the oligodendroglia 
and the formation of myelin are totally 
inhibited. However, differentiation of 
neuroglia and primary myelination 
promptly follow the removal of EAE 
serum (3). 

We now report that the develop- 
mental pattern of sulfatide synthesis in 
embryonic mouse spinal cord, in rela- 
tion to myelination, is comparable to 
that in rat brain. In addition, a marked 
depression of sulfatide synthesis occurs 
during EAE serum inhibition with a 
prompt increase of sulfate incorpora- 
tion when the nutrient medium con- 
taining dilute EAE serum is replaced 
by normal nutrient medium. 

Tissue cultures of 13- to 14-day-old 
embryo mouse spinal cord were pre- 
pared and maintained as described (3). 
All cultures were derived from the 
same litter (called sister cultures) of 
CD Swiss mice (Charles River) and 
each cover slip bore two fragments of 
spinal cord. At the time of explanta- 
tion, half of the cultures were fed and 
subsequently maintained on normal 
nutrient medium, and half were fed 
and subsequently maintained on nutri- 
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Sulfatide Synthesis: Inhibition by 

Experimental Allergic Encephalomyelitis Serum 

Abstract. The rate of 35S incorporation into cerebroside sulfate in cultures of 
embryo mouse spinal cord shows a rapid acceleration at the time of myelin 
formation. Exposure of cultures to dilute serum from rabbits with experimental 
allergic encephalomyelitis results in almost complete inhibition of sulfatide syn- 
thesis. Within 24 hours after replacement of inhibiting medium with normal 
medium there is an increase in sulfatide synthesis followed by myelination. 
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ent medium containing 3 percent EAE 
serum plus complement (EAESC). 
This amount of EAESC inhibits com- 
pletely the formation of myelin. Sister 
cultures maintained on normal medium 
developed normally with myelinated 
axons (3). 

In our experiment cultures main- 
tained on normal nutrient medium de- 
veloped easily identifiable myelin after 
10 days in vitro, while the inhibited 
cultures, maintained on nutrient me- 
dium containing 3 percent EAESC 
showed no myelination. After 14 days 
in vitro, a group of the inhibited cul- 
tures were drained of inhibiting medi- 
um, washed in two changes of Simm's 
balanced salt solution (BSS), and sub- 
sequently maintained on normal nu- 
trient medium. These cultures (which 
are referred to hereafter as disinhibited) 
began to develop visible myelin 4 days 
later. 

The rate of synthesis of sulfatides 
was determined by measuring the rate 
of [35S]sulfate (4) incorporation into 
cerebroside sulfate of the tissue cul- 
tures. Culture feeding medium contain- 
ing 4.0 X 10-4M sulfate with and with- 
out EAESC was prepared to contain 
approximately 1.2 X 109 count/min per 
micromole of sulfate. The feeding me- 
dium was drained at specific times (Fig. 
1) from groups of the sister cultures 
and replaced with 50 [p of radioactive 
feeding medium. After a 24-hour incor- 
poration period, a portion of the feeding 
medium was taken to determine its 
exact 35S activity to correct for dilution 
by the residual nonradioactive medium. 
The cover slips bearing the cultured 
fragments were washed in two changes 
of BSS for 5 minutes each, drained 
for 10 seconds, frozen by immersion 
for 30 seconds in Freon 12 chilled in 
a bath of Dry Ice and acetone, and 
dried at reduced pressure at -25?C. 
The dried cultures were peeled from the 
collagen substrate and placed in small 
tubes containing 50 /Sg of dry nonra- 
dioactive cerebroside sulfate (5). Lipid 
was extracted from the dried tissue 
with a mixture of chloroform, metha- 
nol, and H20 (16: 8:1) (6). To each 
tube was added 200 jul of the solvent 
mixture, and the tubes were stoppered 
and allowed to stand overnight in the 
refrigerator. The solvent was removed, 
and the residue was further extracted 
three times with 116 1u of solvent each 
time. Pooled extracts from each sam- 
ple were evaporated to dryness under a 
stream of nitrogen in glass-stoppered 
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marrow-derived lymphocytes. 

Lymphoid cell-mediated cytotoxicity 
has been studied as a model for allo- 
graft and tumor immunity. Several 
models of cell-mediated destruction of 

target cells in vitro have been described 
(1). In one instance, lymphocytes from 
sensitized donors cause the lysis of 
target cells. In this model, thymus- 
derived or thymus-dependent (T) lym- 
phocytes are required for cell destruc- 
tion (2). 

By contrast lymphoid cells from non- 
sensitized donors lyse antibody-coated 
target cells (antibody-dependent cell- 
mediated cytotoxicity) (3) or lyse tar- 
get cells in the presence of phytohemag- 
glutinin (4). We now report that 

antibody-dependent lymphoid cell-me- 
diated cytotoxicity does not require the 

presence of T lymphocytes. Thus, 
spleen cells from nonsensitized, thymus- 
deprived mice and spleen cell popula- 
tions from which T lymphocytes have 

Table 1. Capacity of spleen cells from 
thymus-deprived mice to mediate antibody- 
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Cells Anti- Lysis ( 
(X 106) serum Exp. 1 Exp. 2 

Intact 
5 + 74.1 61.2 
2.5 + 57.7 
1.25 + 40.9 
5 - 7.5 7.1 

Thymus-deprived 
5 + 83.1 82.2 
2.5 + 72.7 
1.25 + 57.4 
5 - 8.8 8.3 
0 + 12.6 

194 
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been removed by lysis with antiserum 
to 0 (an antigen on the surface of 
T lymphocytes) together with comple- 
ment are fully competent to mediate 
this reaction. In addition, prior treat- 
ment of spleen cell populations with 
antibodies to immunoglobulin light 
chains of the K class diminishes their 

capacity to lyse antibody-coated target 
cells. 

The ability of lymphoid cells to ef- 
fect antibody-dependent cell-mediated 

cytotoxicity was evaluated by the re- 
lease of radioactivity from antibody-sen- 
sitized burro erythrocytes labeled with 
1Cr. A lymphoid cell suspension (1 

ml; 1.25 to 5 X 106 cells) in tissue cul- 
ture medium (5) was mixed with 51Cr- 
labeled (6) burro erythrocytes (0.5 ml; 
2 X 105 cells) and with heat-inacti- 
vated, guinea pig antiserum to burro 

erythrocytes (25 /ul of a 1:2 dilution) 
(7); the final dilution was 1: 130. Con- 
trols without added lymphocytes and 
others without added antiserum were 

always included in the experiments. 
Unlabeled sheep erythrocytes (3 X 107; 
0.1 ml) were added to all mixtures to 

prevent spontaneous lysis of the target 
cells (6). The reaction mixtures were 
incubated in duplicate tubes at 37?C 
in an atmosphere of 95 percent air and 
5 percent CO2 for 24 hours, and the 
total radioactivity was measured. After 
centrifugation for 10 minutes at 1000 
rev/min, the radioactivity of a mea- 
sured portion of supernatant was de- 
termined. Cell lysis was expressed as the 

percentage of the total radioactivity re- 
leased from cells into the supernatant. 
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Thymus-deprived mice are deficient 
in T lymphocytes (8). Therefore the 
effectiveness of a spleen cell population 
from CBA mice that had been thymec- 
tomized, lethally irradiated, and recon- 
stituted with syngeneic bone marrow 
cells (9), was compared with that of 
spleen cells of normal CBA mice (Table 
1). The spleen cells from thymus-de- 
prived animals were no less capable of 
mediating cytotoxicity than were cells 
from normal mice. Indeed, they were 
somewhat more effective than cells from 
normal mice. This strongly suggests that 
T lymphocytes are not necessary for this 
type of lymphocyte-mediated cytotox- 
icity. 

Another approach to the analysis of 
the relative role of T lymphocytes is to 
remove such cells from lymphoid cell 
populations of normal animals through 
immune cytolysis with antiserum to 0 
(anti-0) (10). Spleen cell suspensions 
were prepared from 8-week-old male 
BALB/c mice. Lymphocytes bearing 
the 0 antigen were removed from the 
population as follows: Fifty million 
cells were incubated with 0.2 ml of 
undiluted AKR antiserum to 0 C3H 
(11), in a total of 1.0 ml of tissue cul- 
ture medium for 15 minutes at 4?C. 
The cells were layered on fetal calf 
serum (FCS) and centrifuged to re- 
move unbound antiserum; the sedi- 
mented cells were incubated in 1.0 ml 
of medium containing a 1:8 dilution of 
guinea pig complement (12) for 30 
minutes at 37?C. The cells were then 
washed four times by centrifugation 
through FCS (as described above) and 
enumerated. Control populations were 
treated in an identical fashion, except 
that antiserum was omitted. As a mea- 
sure of the effectiveness of depletion, the 
number of 0-positive lymphocytes re- 
maining after the above procedures was 
estimated as follows. Portions of the 

lymphoid cells were labeled with 5tCr 

Table 2. Effect of treatment of mouse spleen 
cells with anti-0 and complement (C) on 
their capacity to mediate antibody-dependent 
cytotoxicity. 
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Spleen cells 

Prior 0-Positive N Lys 
treatment remaining ( 10) 

( 

Experiment 1 
Medium + C 20 5 76.3 

2.5 61.2 
1.25 41.8 

Anti-O + C 0 5 74.9 
2.5 57.9 
1.25 41.7 

Experiment 2 
Medium + C 30.9 5 41.6 
Anti-0 + C 0 5 40.1 
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Antibody-Dependent Lymphoid Cell-Mediated Cytotoxicity: 
No Requirement for Thymus-Derived Lymphocytes 

Abstract. The capacity of lymphoid cells from nonsensitized mice to lyse 
antibody-coated target erythrocytes in vitro does not require the presence of 
thymus-derived or thymus-dependent lymphocytes. Thus, spleen cells from thymus- 
deprived mice and spleen cell populations from which thymus-dependent lym- 
phocytes had been removed were fully competent to mediate destruction of anti- 
body-coated target cells. However, prior treatment of spleen cell populations 
with antibody to K chains diminished this function, suggesting a role for bone 
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