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The results presented here indicate 
that the state of hyporeactivity that de- 
velops in virus-infected mice is revers- 
ible and that by judicious selection of in- 
ducers and prostaglandins the response 
of hyporeactive mice could be restored 
to near normal levels. These results are 
significant in that they not only suggest 
that the therapeutic efficacy of inducers 
may be significantly enhanced by 
coadministration with prostaglandins but 
that the state of hyporeactivity that de- 
velops in virus infections or neoplastic 
diseases is probably mediated by a spe- 
cific cellular event that is influenced in 
some fashion by prostaglandins. The 
possibility that the effect seen was due to 
modulation of cyclic nucleotide levels 
was considered. However, direct addi- 
tion of dibutyryl adenosine 3',5'-mono- 
phosphate, isoproterenol, theophylline, 
carbachol, or dibutyryl guanosine 3',5'- 
monophosphate had no significant effect 
upon the responsiveness of cells from 
EMC- or SFV-infected mice or on the re- 
sponse of the intact animals themselves 
(8). These results suggest that prosta- 
glandins restored the cellular interferon 
response through an unidentified process 
not involving cyclic nucleotides. 

In further studies (8), mice infected 
with influenza A2 or Friend leukemia vi- 
ruses (8) developed an infection-induced 
state of hyporeactivity, and the inter- 
feron response of these animals was en- 
hanced or restored by coadministration 
of prostaglandins with inducers. These 
results indicate that the restoration was a 
fairly general phenomenon. It was not 
restricted by the inducer or prostaglan- 
din used, and the interferon response of 
mice infected with any of four viruses 
was enhanced. Enhancement was selec- 
tive, however, in that the response of 
normal cells was generally not affected 
although hyporeactive cells were. At 
present, the mechanism by which hypo- 
reactive cells are rendered more respon- 
sive is not fully understood, although it 
does not appear to be linked to overt ma- 
nipulation of cellular macromolecular 
synthesis or increased uptake of inducer 
(8). 

DALE A. STRINGFELLOW 
Department of Experimental Biology, 
Upjohn Company, 
Kalamazoo, Michigan 49001 

References and Notes 

ducer and concentration of prostaglandin 
used. 

The results presented here indicate 
that the state of hyporeactivity that de- 
velops in virus-infected mice is revers- 
ible and that by judicious selection of in- 
ducers and prostaglandins the response 
of hyporeactive mice could be restored 
to near normal levels. These results are 
significant in that they not only suggest 
that the therapeutic efficacy of inducers 
may be significantly enhanced by 
coadministration with prostaglandins but 
that the state of hyporeactivity that de- 
velops in virus infections or neoplastic 
diseases is probably mediated by a spe- 
cific cellular event that is influenced in 
some fashion by prostaglandins. The 
possibility that the effect seen was due to 
modulation of cyclic nucleotide levels 
was considered. However, direct addi- 
tion of dibutyryl adenosine 3',5'-mono- 
phosphate, isoproterenol, theophylline, 
carbachol, or dibutyryl guanosine 3',5'- 
monophosphate had no significant effect 
upon the responsiveness of cells from 
EMC- or SFV-infected mice or on the re- 
sponse of the intact animals themselves 
(8). These results suggest that prosta- 
glandins restored the cellular interferon 
response through an unidentified process 
not involving cyclic nucleotides. 

In further studies (8), mice infected 
with influenza A2 or Friend leukemia vi- 
ruses (8) developed an infection-induced 
state of hyporeactivity, and the inter- 
feron response of these animals was en- 
hanced or restored by coadministration 
of prostaglandins with inducers. These 
results indicate that the restoration was a 
fairly general phenomenon. It was not 
restricted by the inducer or prostaglan- 
din used, and the interferon response of 
mice infected with any of four viruses 
was enhanced. Enhancement was selec- 
tive, however, in that the response of 
normal cells was generally not affected 
although hyporeactive cells were. At 
present, the mechanism by which hypo- 
reactive cells are rendered more respon- 
sive is not fully understood, although it 
does not appear to be linked to overt ma- 
nipulation of cellular macromolecular 
synthesis or increased uptake of inducer 
(8). 

DALE A. STRINGFELLOW 
Department of Experimental Biology, 
Upjohn Company, 
Kalamazoo, Michigan 49001 

References and Notes 

1. A. Isaacs and J. Lindenmann, Proc. R. Soc. 
London Ser. B 147, 258 (1957). 

2. T. C. Merigan, T. S. Hall, S. E. Reed, D. A. 
Tyrrell, Lancet 1973-I, 563 (1973); C. Panusarn, 
E. D. Stanley, V. Dirda, M. Rubenis, G. G. 
Jackson, N. Engl. J. Med. 291, 57 (1974); H. B. 
Greenberg, R. B. Pollard, L. I. Lutwick, P. B. 

1. A. Isaacs and J. Lindenmann, Proc. R. Soc. 
London Ser. B 147, 258 (1957). 

2. T. C. Merigan, T. S. Hall, S. E. Reed, D. A. 
Tyrrell, Lancet 1973-I, 563 (1973); C. Panusarn, 
E. D. Stanley, V. Dirda, M. Rubenis, G. G. 
Jackson, N. Engl. J. Med. 291, 57 (1974); H. B. 
Greenberg, R. B. Pollard, L. I. Lutwick, P. B. 

Gregory, W. S. Robinson, T. C. Merigan, ibid. 
295, 517 (1976); H. Strander, K. Cantell, P. A. 
Jakobsso, U. Nilsonne, G. Soderberg, Acta Or- 
thop. Scand. 45, 958 (1975). 

3. D. A. Stringfellow, E. R. Kern, D. K. Kelsey, 
L. A. Glasgow, J. Infect. Dis. 135, 540 (1977); 
D. A. Stringfellow, Infect. Immun. 13, 392 
(1976). 

4. D. A. Stringfellow and L. A. Glasgow, Infect. 
Immun. 10, 1337 (1974). 

5. Prostaglandins (furnished by F. H. Lincoln of 
Upjohn) were stored as 5 mg/ml solutions in 95 
percent ethanol at 4?C and were diluted in phos- 
phate-buffered saline (PBS) just prior to use. 
Prostaglandins were prepared, with minor modi- 
fications, by the method of R. Kelly, V. Van- 

Gregory, W. S. Robinson, T. C. Merigan, ibid. 
295, 517 (1976); H. Strander, K. Cantell, P. A. 
Jakobsso, U. Nilsonne, G. Soderberg, Acta Or- 
thop. Scand. 45, 958 (1975). 

3. D. A. Stringfellow, E. R. Kern, D. K. Kelsey, 
L. A. Glasgow, J. Infect. Dis. 135, 540 (1977); 
D. A. Stringfellow, Infect. Immun. 13, 392 
(1976). 

4. D. A. Stringfellow and L. A. Glasgow, Infect. 
Immun. 10, 1337 (1974). 

5. Prostaglandins (furnished by F. H. Lincoln of 
Upjohn) were stored as 5 mg/ml solutions in 95 
percent ethanol at 4?C and were diluted in phos- 
phate-buffered saline (PBS) just prior to use. 
Prostaglandins were prepared, with minor modi- 
fications, by the method of R. Kelly, V. Van- 

Rheen, I. Schletter, and M. Pallai [J. Am. 
Chem. Soc. 95, 27 (1973)] and were greater than 
97 percent pure with no single impurity greater 
than 1 percent. 

6. D. A. Stringfellow and L. A. Glasgow, Infect. 
Immun. 6, 743 (1972). 

7. The poly(I)- poly(C) (P-L Biochemicals) was 
dissolved in PBS at 1 mg/ml. Tilorone HCI 
(furnished by H. I. Skulnick of Upjohn) was 
dissolved in PBS. The ABMP (Aldrich) was 
suspended in 1 percent carboxymethyl cellu- 
lose. 

8. D. A. Stringfellow and R. R. Gorman, in prepa- 
ration. 

17 February 1978; revised 17 April 1978 

Rheen, I. Schletter, and M. Pallai [J. Am. 
Chem. Soc. 95, 27 (1973)] and were greater than 
97 percent pure with no single impurity greater 
than 1 percent. 

6. D. A. Stringfellow and L. A. Glasgow, Infect. 
Immun. 6, 743 (1972). 

7. The poly(I)- poly(C) (P-L Biochemicals) was 
dissolved in PBS at 1 mg/ml. Tilorone HCI 
(furnished by H. I. Skulnick of Upjohn) was 
dissolved in PBS. The ABMP (Aldrich) was 
suspended in 1 percent carboxymethyl cellu- 
lose. 

8. D. A. Stringfellow and R. R. Gorman, in prepa- 
ration. 

17 February 1978; revised 17 April 1978 

Atmospheric Dust: Climatological Consequences Atmospheric Dust: Climatological Consequences 

Idso and Brazel (1) conclude from var- 
ious radiation measurements for a range 
of dust-loading events at Phoenix, Ari- 
zona, that a buildup of anthropogenically 
produced tropospheric aerosols must in- 
exorably tend to warm the planet's sur- 
face. We question the conclusion for 
several reasons. 

Some of the results raise the question 
of measurement error. For the dust 
event of 22 February 1977, figure 1C in 
(1) shows that the dust loading, as in- 
dicated by the ratio of diffuse to normal- 
incidence solar radiation, rose sharply at 
1100 hours, remained high until 1300 
hours, and did not return to the unper- 
turbed level until 1400 hours. The in- 
frared radiation from the sky (figure 1B) 
rose sharply at the same time, 1100 
hours, but fell sharply to the unperturbed 
level by 1200 hours. On 15 April 1977, 
the infrared radiation from the sky 
lagged behind the dust loading. 

Idso and Brazel's raw data do not im- 
ply a warming effect, at least in two of 
the three cases presented (22 February 
and 15 April). On those dates increased 
dust levels gave rise to a change in net 
all-wave radiation (darkened circles of 
figure 1) such that the net incoming radi- 
ation (incoming visible minus outgoing 
infrared) was reduced. This represents a 
local cooling effect at the ground-re- 
duced incoming solar radiation more 
than outweighed the change in infrared 
radiation. The inference of a climatologi- 
cal warming rests on the argument that 
infrared changes are felt over the entire 
area (47rR2) of the earth's surface, 
whereas the solar radiation, being ef- 
fectively unidirectional, falls normally on 
the cross-sectional area (rrR2). This 
might be correct if the measurements 
were all taken with the sun in the zenith 
(that is, zenith angle 0 = 0?). They were 
in fact taken at zenith angles between 40? 
and 70?. Since incoming normal flux is 
proportional to cos 0, in the flat atmo- 
sphere approximation, measured solai 
radiation should be divided by 4 cos 0 to 
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obtain an approximation for a global av- 
erage. 

A second critical aspect is the location 
on figure 2 in (1) of the point representing 
the present state of the atmosphere. It 
does not have to be moved far to the 
right to make it fall in a region where the 
curve of figure 2 is falling rather than ris- 
ing, implying cooling with increasing 
dust. Idso and Brazel chose an initial 
point corresponding to clear conditions 
in Phoenix, but is this realistic for a real 
world that is about 50 percent cloud-cov- 
ered, 80 percent ocean, and has a haze 
level that receives sizable contributions 
from sea salt, terpenes, and sulfates? In 
other words, the earth, in its entirety, 
may actually have an average diffuse/di- 
rect value nearer to 0.1, say, in which 
case addition of aerosols, according to 
Idso and Brazel's curve, would lead to 
cooling on a global scale. 
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With respect to the first question 
raised by Herman et al., the net solar 
and net all-wave radiation data of figure 
1, A and B, were acquired at a site 4 km 
distant from the site of the diffuse and 
normal-incidence solar radiation mea- 
surements of figure 1C, and this spatial 
separation could conceivably create dis- 
crepancies. However, we see no discrep- 
ancy on 11 January or on 15 April. On 22 
February there is an apparent discrepancy, 
but on closer examination we see that it is 
due to a faulty delineation of the dust 
event in the solar and all-wave radiation 
data. That is, in comparing all 3 days, it is 
evident that in our report the net solar and 
net all-wave radiation traces for 22 Feb- 
ruary are too flat over the midday period. 
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When the proper reconstruction is done, 
the time boundaries for the dust event 
match in all parts of the figure. These ad- 
justments also alter the magnitudes of 
the solar and thermal radiation per- 
turbations for 22 February, and these al- 
terations are incorporated into the new 
evaluation of the data described below. 

Their second major point, concerning 
the factor cos 0, is correct. This adjust- 
ment should have been made in our re- 
port. Also, the original diffuse solar radi- 
ation data were not corrected for the por- 
tion of this radiation obscured by the 
shade band. When these changes are 
made, along with the changes for 22 Feb- 
ruary and some changes discussed be- 
low, our final result is such that the trace 
of our original figure 2 (not the individual 
data points) has its ordinate values re- 
duced 60 percent; the abscissa values re- 
main unchanged. Thus, the curve still 
starts at a diffuse/normal-incidence ratio 
of about 0.04, peaks at a ratio of about 
0.1, and crosses to negative values at a 
ratio of 0.9. It remains conceptually 
unaltered. 

The last major point of Herman et al. 
concerns the initial state of the earth's 
atmosphere. Before considering the 
earth as a whole, however, we must con- 
sider our data acquisition sites. For in- 
stance, the dust event on 11 January (fig- 
ure 1C) was preceded by an initial dif- 
fuse/normal-incidence ratio of about 
0.05, while on 22 February and 15 April 
the initial ratio was about 0.1. Since our 
other data allowed us to determine sepa- 
rately the dependence of solar and ther- 
mal radiation perturbations on this ratio 
from its base value of 0.04 to well past 
0.1, we were able to deduce what 
changes in both solar and thermal radia- 
tion should have transpired on 22 Febru- 
ary and 15 April in going from 0.04 to the 
initial value of 0.1. These increments 
were algebraically added to the mea- 
sured radiation perturbations in deduc- 
ing the revised form of figure 2 described 
above. 

Finally, considering the earth itself, 
we did not deal in our report with clouds, 
nor do we know what effects variable 
dust concentrations beneath a cloud lay- 
er would have on the net radiation bal- 
ance at the earth's surface. Assuming a 
null effect, we would have to admit a fur- 
ther 50 percent reduction in our calcu- 
lated net climatological radiation bal- 
ance. Again, however, it remains con- 
ceptually the same. We cannot make a 
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dust concentrations beneath a cloud lay- 
er would have on the net radiation bal- 
ance at the earth's surface. Assuming a 
null effect, we would have to admit a fur- 
ther 50 percent reduction in our calcu- 
lated net climatological radiation bal- 
ance. Again, however, it remains con- 
ceptually the same. We cannot make a 
precise estimate of the mean value of the 
diffuse/normal-incidence solar radiation 
ratio of the nonovercast portion of the 
world. However, this is a crucial point, 
for if the mean earth ratio were coinci- 
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dent with the value at which we observe 
the maximum alteration in net radiation, 
either addition or subtraction of particu- 
lates from the atmosphere would tend to 
initiate a cooling trend. Thus, the last 
point of Herman et al. is very well taken 
and indicates a need to experimentally 
determine this ratio in many different en- 
vironments. We feel, however, that this 
ratio is less than 0.1, for we have mea- 
sured much less than that at Phoenix, 
which has significant natural and anthro- 
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pogenic aerosol pollution. Until a con- 
siderable body of new data indicates dif- 
ferently, we hold to our original assess- 
ment of the situation, that increased par- 
ticulate pollution of earth's troposphere 
must tend to warm the planet's suface. 
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Subfornical Organ: A Dipsogenic Site of Action of Angiotensin II Subfornical Organ: A Dipsogenic Site of Action of Angiotensin II 

Several years ago it was proposed that 
intracranially injected material may not 
act at the site of injection but may, in 
fact, spread via the ventricles (1) or the 
cerebral vasculature (2) to then act at 
some distant locus. We have indicated 
that one target for the spread of dipso- 
genic agents is the subfornical organ 
(SFO) (3), a position supported in part 
because localized SFO lesions reduced 
drinking induced by intrahypothalamic 
angiotensin II (All) (4). The report by 
Buggy et al. (5) attributed to us the view 
that "the subfornical organ (SFO) con- 
tains the exclusive receptors for angio- 
tensin-induced drinking" (5, p. 72). 
Rather, we stated, "It is tempting to 
speculate that the central dipsogenic re- 
ceptors for circulating angiotensin II are 
within the SFO" (4, p. 1174). Despite 
their inaccurate portrayal of our posi- 
tion, we believe that there is sufficient 
interest in determining central All sites 
of action to warrant discussion of their 
findings and interpretations. 

We consider first the SFO lesions 
made by Buggy et al. (5), who report that 
intracranial AII-induced drinking recov- 
ered after 70 to 100 percent destruction 
of SFO. The SFO consists of rostral, 
central, and caudal zones (6), each of 
which possesses ultrastructurally identi- 
fiable neuronal perikarya. Because de- 
tailed description of the extent of the le- 
sions is not provided, it is difficult to de- 
termine to what "70 to 100 percent de- 
struction," used to denote SFO lesions 
(5), refers. It is also difficult to ascertain 
what adjacent tissues (for example, cho- 
roid plexus basal laminae) were damaged 
by these lesions. Sparing of portions of 
the SFO might be responsible for the 
drinking after lesions observed by these 
authors, a point previously indicated (4, 
7). In our study (4), animals were classi- 
fied in terms of neural damage rather 
than in terms of behavioral performance 
(5). We have found that animals sustain- 
ing less than thorough SFO lesions are 
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not reduced in AII-induced drinking (4, 
7). The absence of permanent deficits in 
AII drinking after SFO lesions (5) may 
be attributable, in part, to the methods of 
producing or of evaluating lesions, or 
both (8). 

It was suggested (5) that blockade of 
the interventricular foramen ipsilateral 
to intracranial injections of AII, and not 
ablation of the SFO, produced deficits in 
elicited drinking consequent to SFO le- 
sions. While reduced drinking could oc- 
cur if the ipsilateral interventricular fora- 
men were completely occluded, Buggy 
et al. have not demonstrated the com- 
plete occlusion of the foramen. In their 
radioactive tracing experiments, in fact, 
the blockage was not complete (5). Thus, 
as compared to recovered lesioned ani- 
mals, 11 percent of the 100- or 500-ng 
intraventricular dose of AII passed into 
subarachnoid space, presumably via 
ventricular diffusion (9). The threshold 
for lateral ventricular All-induced drink- 
ing is less than 1 ng of All (10). Since 
these authors classified animals in terms 
of the reduction in elicited drinking and 
not in terms of extent of SFO damage, 
the relative contribution of ventricular 
occlusion versus SFO damage to the ob- 
served deficits in AII drinking remains 
uncertain. 

We think there is some question as to 
the definition of recovery (5) used. In the 
Pittsburgh data, there is a persistent defi- 
cit in elicited drinking at 8 days after the 
lesion. Although a slight increase rela- 
tive to the initial deficit exists, this ig- 
nores the persistent deficit. Since control 
water intake values (for example, in- 
jection of vehicle after the lesion) are not 
reported, the drinking observed may re- 
flect recovery of response to All per 
se, neurological recovery from surgical 
trauma, or changes in performance to re- 
peated injections of All (2). The failure 
of complete recovery of 1.8 percent sa- 
line intake is especially noteworthy, as it 
is suggested that All acts specifically to 
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