
LETTERS - 
"Nuclear Winter" Calculations 

The description by Turco et al. of the 
possible global consequences of multiple 
nuclear explosions" (23 Dec 1983, p. 
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many of the physical processes involved, 
as well as inadequacies in the models 

nuclear war. While this caveat has gener- 
ally been made in scientific articles on 
the subject, and has been reemphasized 

, 

I I in an excellent report by the National 
Academy of Sciences (2), it is often 
neglected in communications with the 

themselves, the predictions of a nuclear 
winter must be viewed as a possible, 
rather than the definite, outcome of a 

I 1 general public. 
To further underscore the tentative 

nature of the nuclear winter predictions, 
I list below some of the scientific uncer- 
tainties associated with the numerical 
model calculations (3). 

1) The amounts of material that would 
burn are not well quantified (for exam- 
ple, How widespread will forest fires be 
in winter?). 

2) There are large uncertainties about 
the quantities of smoke particles that 
would be emitted into the atmosphere 
from various types of fires. On the basis 
of limited field data available (4), it ap- 
pears that Turco et al. may have overes- 
timated these emissions. 

3) Clouds generally form above large 
fires, and these clouds often produce 
rain. This provides a mechanism for the 
prompt removal of some of the smoke 
particles, which would further reduce 

I I the effective (widespread) emissions of 

I i smoke. 
4) The radiative properties of smoke 

particles are not well known. In view of 
the complex nature of smokes, these 
properties need to be established by field 
studies of the plumes from large fires. 

5) Widespread smoke will change the 
radiative properties of clouds. Possible 
effects include enhanced absorption of 
terrestrial (long-wave) radiation by 

I I smoke particles when they are covered 
with water, decreases in the average size 

1 I of cloud droplets (3, and decreases in 

the ice content of clouds (6). In view of 
the profound effects that clouds have on 
the radiative balance of the earth, these 
effects should be included in numerical 
simulations of the effects of smoke parti- 
cles on atmospheric temperatures. 

While some of these effects would 
tend to diminish the predicted decreases 
in temperature at the earth's surface, 
others would tend to enhance the lower- 
ing in surface temperatures. Clearly, at 
this juncture, there are too many uncer- 
tainties and simplifications in the numer- 
ical simulations of the effects on climate 
of a nuclear war to place much reliance 
on their predictions. Reduction of these 
uncertainties will require dedicated re- 
search efforts to better quantify the 
amounts and nature of the smoke parti- 
cles from various types of fires, the rates 
of removal of smoke particles from the 
atmosphere (particularly prompt remov- 
al), and the radiative properties of 
smokes and clouds affected by smoke, as 
well as to improve numerical models of 
global climate. The importance and ur- 
gency of the problem dictates that these 
research tasks be given top priority. 

PETER V. HOBBS 
Cloud and Aerosol Research Group, 
Department of Atmospheric Sciences, 
University of Washington, 
Seattle 98195 
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Diagnostic Ultrasound 

Our initial report on increased fre- 
quency of sister chromatid exchanges 
(SCE's) after in vitro exposure of human 
lymphocytes to pulsed diagnostic level 
ultrasound (I) has been confirmed and 
extended in publications from five labo- 
ratories in the United States and else- 
where (2-4). The increase has now been 
detected after continuous wave insona- 
tion and after in vivo exposure (4). The 
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frequency of SCE's increased with 
acoustic power in a critical range (3). 

Free radicals are generated in aqueous 
solutions by pulsed ultrasound (5); their 
products have also been identified in the 
DNA thymidine of animal cells exposed 
to continuous wave insonation (6). The 
bioeffects of ultrasound responsible for 
the increased SCE frequency and some 
of the other findings described in more 
than 700 publications since 1950 (7) may 
well be the result of free radical release. 

The failure of Ciaravino et al. to con- 
firm our results (15 Mar., p. 1349) might 
be accounted for by many factors. 
Among these are the high degree of inter- 
observer variation in their SCE scoring, 
their high SCE baseline values, and the 
fact that their critical acoustical power 
range was not verified and was not sys- 
tematically varied. These and other vari- 
ables may account for the failure of some 
laboratories to reproduce results of oth- 
ers, leading to the confusion in this field. 

ROBERT BASES 
Department of Radiology, 
Albert Einstein College of Medicine, 
Yeshiva University, 
Bronx. New York 10461 
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The following points are pertinent to 
Bases' letter. 

1) Interobserver variation in SCE 
scores is expected and is the reason why 
controls were included. The SCE rate in 
our experiments did not increase above 
control values for any of the three inde- 
pendent scorers. 

2) SCE baseline values vary consider- 
ably from laboratory to laboratory; for 
example, they were 3.28 for Kakati et al. 
(I), 16.3 for Lambert et al. (2), and 27.33 
for Dutrillaux et al. (3). Our SCE base- 
line values were well within this range. 

3) The dosimetry for our experiments 
was accomplished by Paul Goodwin, 
staff physicist at Albert Einstein College 
of Medicine, who also was involved in 
making dosimetric determinations for 
Liebeskind et al. (4). The intent of our 
experiments (5) was to duplicate exactly 
the experimental conditions of the Lie- 
beskind et al ,  study (4) with a well- 
defined, nonvarying field from a specific 
diagnostic ultrasound device. Our earlier 

attempts to verify their results with our 
equipment had been unsuccessful (6). 

4) The Albert Einstein group declined 
to score the slides that we made on their 
premises with their equipment. 

5) Bases suggested that we undertake 
"independent double-blind scoring by 
recognized experts . . ." of our slides 
(7). The coded slides were sent to Wil- 
liam Morgan (at the University of Cali- 
fornia Medical Center, San Francisco); 
his evaluation agreed with ours. 

6) Bases then suggested (8) that we 
send the slides to David Jacobson-Kram 
(George Washington University) for 
evaluation. His scoring agreed with ours. 

7) The results of Martin et al. (9) are 
negative ["X2 tests . . . were not signifi- 
cant. . . ." (9, p. 993)], as are the results 
of most of the studies in this area (10). 

8) Makino et al. (11) used a Bransonic 
12 cell disrupter that produces a continu- 
ous sound wave at a frequency of 20 
kilohertz; their study thus has little rele- 
vance to diagnostic ultrasound. 

MORTON W. M~LLER 
VICTOR CIARAVINO 

Department of Radiation Biology and 
Biophysics, School of Medicine and 
Dentistry, University of Rochester, 
Rochester, New York 14642 
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Murine Retroviral Vectors and 
Human Gene Therapy 

In his excellent and timely article, 
"Prospects for human gene therapy" (26 
Oct. 1984, p. 401), W. F. Anderson dis- 
cusses some of the possible difficulties 
surrounding the envisaged future use of 
retroviral vectors in attempts to correct 
human genetic defects. Such vectors un- 
fortunately appear to have a strong pro- 
pensity for deleting or rearranging their 
own sequences. One way in which such 
structural alterations might arise is 
through recombination events with ho- 
mologous endogenous viruses already 
present in the cellular genome. In addi- 
tion to the possible loss of vector-born 
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