
and degree of binding of the EAE 
globulins corresponded to the distribu- 
tion of myelin in the sections stained 
with Luxol blue, thus suggesting that 
the presence of myelin is required for 
binding to occur. 

In control studies, the sera of animals 
with "allergic" encephalomyelitis did 
not bind to sections of rabbit liver or 

kidney. Prior absorption of EAE sera 
with rabbit spinal cord removed the 
specific fluorescence, whereas similar 
treatment with rabbit liver had no ef- 
fect. Specific fluorescence was not ob- 
tained with any of the sera from rabbits 
injected with liver or bovine serum al- 
bumin in combination with Freund's 
adjuvant or from rabbits injected with 
the adjuvant alone. Negative results 
were also obtained with the sera of rab- 
bits with acute nephrotoxic nephritis 
and with the potent anti-rabbit-kidney 
serum (chicken) used to produce the ne- 
phritis. Fluorescein-labeled anti-chicken 
gamma globulin was used for detection 
of the latter. 

There is considerable evidence, as 
summarized by Waksman (4), that the 
pathological lesions of "allergic" en- 
cephalomyelitis are a manifestation of 
delayed hypersensitivity and associated 
with cell-bound antibodies. However, 
it is likely that circulating antibodies 
may play some role in its pathogenesis. 
Bornstein (2) demonstrated in vitro a 

circulating toxic factor, and Paterson 
et al. (5) have recently presented evi- 
dence for a circulating factor in the 
serum of rats that have recovered from 

"allergic" encephalomyelitis which, when 
passively transferred, protects other rats 
against developing the disease. This 
factor may be an anti-brain antibody, 
with properties similar to the "enhanc- 
ing" factor demonstrable in tissue-trans- 
plantation studies, which appears to 

protect the transplant against rejection 
by the host animal (6). The sera of our 
rabbits with experimental "allergic" en- 
cephalomyelitis possessed a factor ca- 
pable of binding specifically to myelin. 
This serum factor exhibits all the prop- 
erties of an organ-specific antibody. The 
localization of the antibody to myelin 
assumes added significance in view of 
the fact that the encephalitogenic anti- 
gen is considered to be a myelin con- 
stituent (4, 7). 
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Effect of Estradiol on the 
Transfer Rate of Small Molecules 
into the Rat Uterus 

Abstract. The uterus-to-serum distribu- 
tion ratio has been studied for urea-C' 
as a function of time, and for sucrose-C'4 
at an early time after injection of the 
substance into rats. For both substances, 
estrogen influences the rate of passage 
between plasma and uterus. 

One mechanism proposed for the 
biological action of estrogens has 
been an effect on the permeability of 
the uterus. There has been little ex- 
perimental work that bears directly on 
this theory, largely because of the 
many variables present when the tar- 

get organ is studied in its natural en- 
vironment. At least three physical 
changes occur in the rat uterus soon 
after estrogen treatment: there is an 
increase in water content (1); there 

appears to be an increase in capillary 
permeability (2); and there is an in- 
crease in blood-flow rate (3). In a 
recent paper (4), Halkerston et al. 
concluded that no changes in perme- 
ability of the uterus could be found 
1/2 hours after injection of estradiol 
into ovariectomized, nephrectomized, 
and adrenalectomized rats. Their meas- 
urement of "permeability" was the dis- 
tribution ratio (tissue to plasma) of 
C"-labeled materials (including su- 

crose-C4) 90 minutes after the injec- 
tion of the tracer. Since their work 
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tribution ratio (tissue to plasma) of 
C"-labeled materials (including su- 

crose-C4) 90 minutes after the injec- 
tion of the tracer. Since their work 
has been quoted in the recent literature 

(5), it seems worth while to te-examine 
the problem before the proposed effect 
on permeability is discarded. 

The critical process is really the 

has been quoted in the recent literature 

(5), it seems worth while to te-examine 
the problem before the proposed effect 
on permeability is discarded. 

The critical process is really the 

"flux" (6) of a substance across a bio- 
logical barrier, and not the "steady- 
state" relation between levels in blood 
and tissue which is achieved some time 
after the tracer is injected. Since the 
small molecules used in this type of 
study enter the uterus very rapidly, it 
is almost impossible to obtain tissue 
levels that increase with time; the die- 
away curve in plasma is so' steep that 
a downhill gradient may exist between 
tissue and plasma which favors loss 
of the tracer material from the tissue. 
Nevertheless, one can get tissue-to- 
plasma ratios quite early after the ad- 
ministration of a tracer substance and 
examine these as a function of time. 

Ovariectomized Long Evans rats 
weighing 200 to 250 g were given 
2 ,ug of estradiol in saline intravenously 
1 hour before sacrifice; the controls re- 
ceived saline. Experimental and con- 
trol animals were anesthetized with 
pentobarbital (50 mg/kg, injected in- 

traperitoneally) and then given urea-C" 

intravenously (3 to 5 Mc) from 0 to 10 
minutes before sacrifice. In one set of 

experi.ments rats received 3 to 5 Mc of 
sucrose-C" 3 minutes before sacrifice. 
At the time of sacrifice a blood sample 
was obtained by heart puncture, the 
aorta was severed, and the uterus was 
removed. The, serum was collected 
from each blood sample, the serum 

proteins were precipitated with 75-per- 
cent ethanol, and a sample of the 

supernatant was saved for assay of 

radioactivity. After weighing, the uterus 
was placed into a vial containing 1 nml 
of distilled water, and the vial was 
stored overnight in the refrigerator. A 

sample of the water from this vial was 
used to assay for radioactivity in the 
uterus. (It was demonstrated that equi- 
librium between tissue and aqueous 
phase had occurred by homogenizing 
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Fig. 1. Distribution ratios between uterus 
and serum for urea-C" as a function of 
time after injection of tracer. Open cir- 
cles, animals that received saline 1 hour 
before time of sacrifice; solid circles, 
animals that received estradiol 1 hour 
before time of sacrifice. 
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Table 1. Uterus-to-serum ratios of urea-C'l 
and sucrose-C4 3 minutes after injection. 
The differences between means for each sub- 
stance (controls as against experimental 
group) is significant at P - .01 for urea 
and at P = .001 for sucrose. There were six 
rats in each group. The ratios for sucrose 
distribution are less than those for urea; this 
is due to the larger volume of distribution 
of urea. 

Group Mean -- S.E. 

Urea-C14 
Control 0.69 -4- 0.09 
Estrogen 1.02 -- 0.04 

Sucrose-C1' 
Control 0.38 - 0.01 
Estrogen 0.46 - 0.01 

Table 1. Uterus-to-serum ratios of urea-C'l 
and sucrose-C4 3 minutes after injection. 
The differences between means for each sub- 
stance (controls as against experimental 
group) is significant at P - .01 for urea 
and at P = .001 for sucrose. There were six 
rats in each group. The ratios for sucrose 
distribution are less than those for urea; this 
is due to the larger volume of distribution 
of urea. 

Group Mean -- S.E. 

Urea-C14 
Control 0.69 -4- 0.09 
Estrogen 1.02 -- 0.04 

Sucrose-C1' 
Control 0.38 - 0.01 
Estrogen 0.46 - 0.01 

the tissue and precipitating protein; su- 
pernatant from this procedure was as- 
sayed for radioactivity and found to 
yield the same results as that obtained 
by the "diffusion" method outlined 
above.) Counting of radioactivity was 
performed in a liquid scintillation 
counter. 

In Fig. 1, the ratio counts per minute 
per milligram of uterus to counts per 
minute per microliter of serum is plot- 
ted as a function of time after the in- 
jection of urea-C' in animals that were 
injected with estradiol or saline I 
hour before sacrifice. It is apparent that 
there is no clear difference in the tis- 
sue-to-serum ratio after about 5 min- 
utes. It is also clear that there is a 
steeper slope toward a ratio of unity 
for the estrogen-treated animals than 
for controls. 

It was the purpose of the next set 
of experiments to evaluate this estrogen 
effect in quantitative terms. For this 
purpose all animals were killed 3 min- 
utes after the injection of a trace 
amount of urea-C' or sucrose-C", and 
1 hour after estrogen or saline adminis- 
tration. Results for these two tracers, 
studied in separate groups of animals, 
are given in Table 1. The results show 
a significant difference between con- 
trol and experimental groups for each 
radioactive substance. The tissue-to- 
serum ratios are higher in each case 
where the rats had received estrogen. 

On the basis of the foregoing results 
it is contended that there is an increased 
rate of equilibration of small mole- 
cules between uterus and serum as 
early as 1 hour after estradiol treat- 
ment. Examination of plasma levels 
of each tracer as a function of time 
after injection revealed no apparent 
difference in the die-away curves for 
estrogen-treated and control animals. 
The results do not prove that there is 
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enhanced permeability of the uterus, 
since we have been unable to deter- 
mine the influence of changes in blood 
flow. Even the "increased capillary 
permeability" mentioned above may be 
a reflection of an increased blood-flow 
rate. In an earlier report it was demon- 
strated that uterine blood flow is mark- 
edly enhanced 4 hours after estradiol 
administration (3); in a few experi- 
ments we have found an increased 
blood flow as early as 1 hour after 
estradiol injection. 

It thus appears that there is no basis 
for a categorical dismissal of a pro- 
posed estrogen effect on permeability 
of the uterus at the present time. At 
the same time the point should be 
made that the rate of access of small 
molecules into the uterus is enhanced 
by this hormone (7). 
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Potassiumn-Argon Age of 

Devils Tower, Wyoming 

Abstract. Devils Tower consists of co- 
lumnar phonolite porphyry which contains 
large phenocrysts of orthoclase. Potassium- 
argon determinations on the orthoclase 
indicate an age of 40.5 million years ? 4 
percent. This is consistent with the geo- 
logically accepted Tertiary age. 

Devils Tower, located in the north- 
eastern corner of Wyoming, stands 
about 1800 m above its immediate sur- 
roundings and has a diameter of about 
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large phenocrysts of orthoclase. Potassium- 
argon determinations on the orthoclase 
indicate an age of 40.5 million years ? 4 
percent. This is consistent with the geo- 
logically accepted Tertiary age. 

Devils Tower, located in the north- 
eastern corner of Wyoming, stands 
about 1800 m above its immediate sur- 
roundings and has a diameter of about 
2400 m at its base (1). Vertical colum- 
nar jointing causes its steep sides to 
be fluted (Fig. 1). The tower itself and 
the talus surrounding its base have been 
classified as phonolite porphyry (2). 
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Fig. 1. Devils Tower, Wyoming, from the 
south. [P. F. Kerr] 

Soda-rich orthoclase phenocrysts range 
from 6 to 12 mm across and offer suit- 
able material for potassium-argon age 
determinations. 

Devils Tower lies in a region of 
Triassic and Jurassic sedimentary 
strata. In Fig. 1 the flat valley in the 
foreground is the Gypsum Spring for- 
mation (Triassic), and the cliffs in the 
middle distance are members of the 
Sundance formation (Jurassic). The 
tower itself is considered to be Terti- 
ary on geological evidence (3). 

A sample of phonolite porphyry was 
crushed and sized, and the orthoclase 
phenocrysts were separated from the 
rest of the rock by means of an isody- 
namic magnetic separator. The potas- 
sium content of the orthoclase was 
found, by flame photometric deter- 
minations, to be 4.88 percent. Two mass 
spectrometric determinations of the 
argon-40 by the isotope dilution method 
gave 8.04 X 10-6 and 7.86 X 10-6 cm'/g 
(STP). Ages calculated from these 
values with constants x, = 0.585 X 
10-10 yr-' and Xp = 4.830 X 10-1? yr-' 
(4), are 41.0 million years and 40.0 
million years, respectively. The average 
of these two values places the probable 
age of the Devils Tower phonolite 
porphyry at about 40.5 + 1.6 million 
years (5). 
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A sample of phonolite porphyry was 
crushed and sized, and the orthoclase 
phenocrysts were separated from the 
rest of the rock by means of an isody- 
namic magnetic separator. The potas- 
sium content of the orthoclase was 
found, by flame photometric deter- 
minations, to be 4.88 percent. Two mass 
spectrometric determinations of the 
argon-40 by the isotope dilution method 
gave 8.04 X 10-6 and 7.86 X 10-6 cm'/g 
(STP). Ages calculated from these 
values with constants x, = 0.585 X 
10-10 yr-' and Xp = 4.830 X 10-1? yr-' 
(4), are 41.0 million years and 40.0 
million years, respectively. The average 
of these two values places the probable 
age of the Devils Tower phonolite 
porphyry at about 40.5 + 1.6 million 
years (5). 

WILLIAM A. BASSETT 
Department of Chemistry, Brookhaven 
National Laboratory, Upton, New York 
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