
spaces, but especially in brain paren- 
chyma (Fig. 1). They had to be of host 
origin because donor lymph node sus- 
pensions had few or no polymorpho- 
nuclears. Smaller and larger doses of 
cyclophosphamide (75 or 200 mg/kg) 
were effective but the lower dose al- 
lowed the emergence of somewhat 
more mononuclear cells. Administra- 
tion of the drug 2 days before cell trans- 
fer decreased the polymorphonuclear 
infiltration somewhat, and treatment 3 
or 6 days before transfer inhibited it 
completely so that there were no EAE 
lesions of any type. The occurrence of 
lesions with polymorphonuclears cor- 
responds to the period of selective 
lymphopenia before pancytopenia pre- 
vails after cyclophosphamide treatment 
(4). Thermal injuries 2, 3, or 6 days be- 
fore cell transfer were satisfactory, but 
the 3-day interval was optimum. Neither 
polymorphonuclears nor mononuclears 
were observed adjacent to thermal in- 
juries, regardless of whether or not 
cyclophosphamide had been injected, 
provided that lymph node cell transfer 
was omitted or replaced by serum from 
donors with EAE, or replaced by cells 
from donors immunized with nonneural 
tissue (adrenal) and adjuvants (7). 

Two additional experiments proved 
that the polymorphonuclear infiltrates 
were the direct consequence of the im- 
munological activity of donor EAE 
cells. First, neither polymorphonuclear 
nor mononuclear leukocytes appeared 
when cyclophosphamide-treated recipi- 
ents were given 0.2 mg of guinea pig 
myelin basic protein intravenously 1 
hour after the lymph node cell trans- 
fer. This is in accord with the previous 
demonstration of immunologically spe- 
cific inhibition of EAE by basic pro- 
tein, probably due to a type of desensi- 
tization (8). Second, neither polymor- 
phonuclear nor mononuclear infiltrates 
were produced when Lewis EAE cells 
were administered to appropriately pre- 
pared but histoincompatible BN rats. 
This agrees with the failure of passive 
transfer to cross major histocompatibil- 
ity barriers unless the recipient is ren- 
dered tolerant of donor transplantation 
antigens (9). 

Although it is likely that host poly- 
morphonuclear cells have responded in 
our system simply because the host had 
few functioning mononuclear cells, the 
mechanism involved is unknown. Also, 
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unsensitized nonspecific donor cells 
inadvertently included in the EAE 
lymph node suspension, or host mono- 
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nuclear cells that have escaped the cy- 
clophosphamide effect. As these prob- 
lems are resolved, the new form of 
EAE should be useful for deciphering 
the manner in which specific and non- 
specific lymphoid cells cause injury in 
autoimmune diseases and other forms 
of delayed hypersensitivity. 
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Promising Catalyst for Auto Exhaust Promising Catalyst for Auto Exhaust 

For some time we have been study- 
ing the transition element oxides, in 

particular the perovskites and the tung- 
sten bronzes, for activity as hetero- 
geneous catalysts. Therefore Meadow- 
craft's (1) report that SrO.2LaO .Co03 
rivaled platinum at the aqueous oxygen 
electrode has led us to test LaCoO3 it- 
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geneous catalysts. Therefore Meadow- 
craft's (1) report that SrO.2LaO .Co03 
rivaled platinum at the aqueous oxygen 
electrode has led us to test LaCoO3 it- 

self for activity in the gas phase. We 
now report that it does appear to rival 

platinum in the gas phase as well and 
suggest that it should be tested as 
a potential auto exhaust catalyst. 
Meadowcraft (1) estimates that the cost 
of this catalyst would be about $1 per 
pound. 
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Table 1. Catalytic activity of LaCoOg (1.7 with a specific area of 1.4 m2/g) from 25? to 450?C. 
The minus sign indicates that no peak was detected; F.G., feed gas. Flow rate was measured 
in cubic centimeters per minute. 

Flow Mole percent 
T rate 

(?C) (cms/ CH, C C2H. or C H 1- trans- cis- 
min) 2 6 C H* 4 10 Butene Butene Butene 

25 F.G. - 0.006 0.377 0.831 2.301 96.482 
25 13.2+ - 0.032 1.756 0.813 2.568 88.987 
25 F.G. - 0 002 1.133 0.888 3.727 94.246 
25 4.5+ - - - 0.004 4.033 2.455 6.803 86.703 
50 4.5 - 0.003 8.687 5.983 12.992 72.333 
75 4.5 - - 0.001 13.144 6.242 14.590 66.021 

100 6.0 - - 0.005 21.770 10.462 25.271 42.467 
125 5.7- - 

F.G. - - - 8.587 0.474 5.259 85.676 
150 7.2- 0.001 0.057 75.294 1.001 5.480 18.162 
180 6.6 - 0.022 1.994 71.808 0.442 8.911 16.817 
200 6.6 0.782 0.403 1.960t 69.024 0.777 9.152 17.897 
230 4.2 10.371 2.981 6.087 55.075 0.683t 7.272 17.525 
260 3.9 14.1901 4.5841 6.443 29.461 4.215 7.169 33.933 
270 3.3 31.1451 8.3321 9.390 10.362 0.144 4.558 9.381 

F.G. - 0.025 4.275 0.177 0.756 94.763 
300 5.7 23.0131 7.378t, 8.987 36.657 0.932 4.677 18.349 
325 5.7 30.4941 16.8091 10.407 26.470 1.337 4.360 10.110 
350 4.2 37.0701 14.299t 11.384 27.603 0.761 3.013 5.866 
375 8.4 36.4001 16.1581 10.535 2.1.550 2.370 4.895 8.086 
425 7.2 32.103T 8.1501 7.589 29.938 2.972 8.705 10.538 
450 7.8 12.6261 3.1271 4.657 42.402 5.254 14.541 17.388 
* Identification uncertain. t Peak areas estimated. 1 Overlapping peaks. 
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Some 1.7 g (specific area, 1.4 m2/g) 
of LaCoO3 (2) at room temperature 
(25?C) and at a flow rate of about 
one new volume of intercrystalline 
gas every second showed 4 percent 
reduction of butene-2 to n-butane with 
substantial isomerization. The feed gas 
was hydrogen with about 2 percent ole- 
fin (cis-2-butene) by volume. At 100?C 
the yield of n-butane was 22 percent 
at the same time there was essentially 
an equilibrium isomerization. At higher 
temperatures hydrogenolysis sets in. At 
280.?C and a contact time of about 1 
second the yield was 31 mole percent 
methane, 8 percent ethane, 9 percent 
propane, 10 percent n-butane, 0.1 per- 
cent 1-butene, 4.6 percent trans-2-bu- 
tene, and 9.4 percent cis-2-butene from 
a feed of approximately 2 percent cis-2- 
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butene in H2 at 1 atmosphere total pres- 
sure. Detailed data are given in Table I. 
Some butadiene was formed above 
200?C, and there were other products 
(still undetermined) above 230?C. 
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where B is the magnetic field of the 
source in gauss, R is the distance in 
centimeters, v is the frequency in hertz, 
and a(T) is a slowly varying function 
of r, with a(r) -0.1 for rP2.5. 

The Compton flux density (in kilo- 
electron volts per second per square 
centimeter per kiloelectron volt) from 
the same electron distribution is given 
by (8) 

Fe(e) 10-18 pkR-2 X 

(4/3eo)(r-3)/2 e-(r-l)/a (3) 

where p is the ambient photon energy 
density in electron volts per cubic cen- 
timeter, and e0 and e are the energies 
of the incident and scattered photons, 
respectively, in kiloelectron volts. By 
combining Eqs. 2 and 3, we get 

where B is the magnetic field of the 
source in gauss, R is the distance in 
centimeters, v is the frequency in hertz, 
and a(T) is a slowly varying function 
of r, with a(r) -0.1 for rP2.5. 

The Compton flux density (in kilo- 
electron volts per second per square 
centimeter per kiloelectron volt) from 
the same electron distribution is given 
by (8) 

Fe(e) 10-18 pkR-2 X 

(4/3eo)(r-3)/2 e-(r-l)/a (3) 

where p is the ambient photon energy 
density in electron volts per cubic cen- 
timeter, and e0 and e are the energies 
of the incident and scattered photons, 
respectively, in kiloelectron volts. By 
combining Eqs. 2 and 3, we get 

X-rays from Centaurus A and the Far-Infrared 

Background Radiation 
X-rays from Centaurus A and the Far-Infrared 

Background Radiation 

In a recent report Byram et al. (1) 
reported that they have detected x-rays 
from Centaurus A with an observed 
flux in the 1- to 1 0-kev region of 
(4.3 ?1.6) X 10-2 kev cm-2 sec-1. 
By comparing this measurement with 
the x-ray flux that would result from 
Compton scattering of ambient photons 
by the radio-producing electrons in the 
nebula, Byram et al. (1) concluded 
that their x-ray measurement is below 
that predicted with the use of the far- 
infrared observations of Shivanandan 
et al. (2), Houck and Harwit (3), and 
Muehlner and Weiss (4), all of which 
indicate the existence of a diffuse back- 
ground radiation substantially above 
3?K in the submillimeter region. This 
conclusion, however, is based on a 
crude calculation which neglects the 
spectral characteristics of both the 
synchrotron and the Compton radia- 
tions and overestimates the x-ray out- 
put by up to an order of magnitude. 
Furthermore, an independent measure- 

Table 1. X-ray fluxes (in kiloelectron volts 
per square centimeter per second) from 
Centaurus A in the range from 1 to 10 kev. 

B p- p=- 
(gauss) 6 ev cm-3 13 ev cm-3 

Calculated x-ray flux 
4 X 10-6 0.09 0.2 
10-5 0.02 0.04 

Observed x-ray flux 
Byram et al. (1) 0.043 ? 0.016 
Bowyer et al. (5) 0.17 
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ment by Bowyer et al. (5) indicates that 
the x-ray flux from Centaurus A in the 
1- to 10-kev region is about 1.7 X 
10-1 kev cm-2 sec-1, that is, higher 
by a factor of 4 than that reported by 
Byram et al. (1). The inconsistency 
between the x-ray and far-infrared mea- 
surements is therefore open to serious 
question and should be considered in 
more detail. 

I studied this problem by using a 
more complete treatment of synchro- 
tron and Compton radiations. By tak- 
ing into account the uncertainties in 
the physical parameters in the radiating 
region, I found that both measurements 
in the 1- to 10-kev region, as well as 
the upper limits on the hard x-ray flux 
from Centaurus A obtained by Haymes 
et al. (6), are consistent with the exist- 
ence of a high metagalactic submilli- 
meter background substantially above 
the 3?K background observed at sub- 
millimeter wavelengths. 

If the electrons in the source region 
have a power law spectrum, 

N(y) = k?y- electrons (unit y)'~ (1) 

where y is the electron Lorentz factor 
(E/mc2), r is the spectral index, and 
k is a normalization constant, the syn- 
chrotron flux density at the earth (in 
watts per square meter per hertz) is 
given by (7) 

Fs(v) = 1.35 X 10-25 a(F)kR-1B(r+')" X 

(4 X 10-2)(r-l)/2 (JOS/v)(r-)/ (2) 
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(E/mc2), r is the spectral index, and 
k is a normalization constant, the syn- 
chrotron flux density at the earth (in 
watts per square meter per hertz) is 
given by (7) 

Fs(v) = 1.35 X 10-25 a(F)kR-1B(r+')" X 

(4 X 10-2)(r-l)/2 (JOS/v)(r-)/ (2) 

500 500 

Fe(e) = 7.5 X 10'pF3(lO hz) X 

(4 X jO-2)-(r-l)/2 B-(r+l)/2 X 

(4/3eo) (p-3)/a2 e-(r-)/ (4) 

Thus, the x-ray flux depends only on 
the measured radio flux and the mag- 
netic field and photon energy density 
in the nebula, and is independent of 
the distance and the normalization of 
the radiating electron spectrum. For the 
parameters used by Byram et al. (1) 
[rP 2.54, B = 4 X 10-6 gauss, o = 
1.2 X 10-3 ev (1 mm)] and Fs(108 
hz) = 7.6 X 10-23 watt m-2 hz-1 (7), 
the integral of Eq. 4 from 1 to 10 kev 
yields 

Fe(l to 10 kev)- 

0.015 p kev sec-' cm-' (5) 

For p = 0.25 ev cm-3 and R = 3.8 

megaparsecs, Eq. 5 yields an x-ray 
luminosity of 0.9 X 1040 erg sec-1, 
which is a factor of 6 lower than that 
computed by Byram et al. for the same 
parameters (1). This discrepancy is 
the direct result of the neglect of the 
spectral distributions of the x-ray and 
radio emissions. The electrons used in 
the calculation of Byram et al. (1) cor- 
respond to the energy range -0.25 to 

Table 2. Fluxes of hard x-rays from Centau- 
rus A. 

Energy Calculated Upper limits Energy flux (6) 
interval (photon cm-2 (photon cm-2 (kev) sec-' kev-') sec-' kev-') 

34- 60 7 X 10-5 2.9 X 10-' 
60-100 2.8 X 10- 1.4 X 10-4 

100-250 7 X 10-6 1.9 X 10-6 
250-567 1.6 X 10-6 1.5 X 10-- 
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