L-forms of bacteria, and lysis—are all ex-
plained by the loss of the integrity of the
cell wall that follows interruption of cell-
wall synthesis. Simultaneously with our
work, Leéderberg has shown that Escher-
ichia coli cells are quantitatively con-
verted to protoplasts in the presence of
penicillin and sucrose. The protoplasts
reverted to bacilli after removal of peni-
cillin, thus showing that the cells re-
tained their full capacities. We believe
that Lederberg has correctly interpreted
these morphological observations as evi-
dence that penicillin interferes with
maintenance of the cell wall or with its
synthesis (29). Hahn and Ciak have
studied lysis of E. coli in the presence of
penicillin and have also postulated that
loss of cell-wall integrity induced by the
drug is responsible (30).

In our view, therefore, the selective
toxicity of penicillin is due to its inter-
ference in a metabolic sequence that is
not found in animal cells, the biosynthesis
of the cell wall. Crystal violet, another
antibacterial substance also bound in the
cell membrane or wall, seems to inhibit
the same metabolic sequence, although
at a different point (31). Possibly other
antibacterial substances may owe their
selective toxicity to interference at some
point in this reaction sequence.

It seems attractive to speculate further

that competitive inhibitors related to the
several unique components of the wall
and nucleotide, and which would be use-
ful as chemotherapeutic agents, might
now be devised. Purification and study of
the reactions leading to synthesis of the
wall might also contribute greatly to this
goal, and the availability of uridine nu-
cleotide intermediates suggests that this
possibility lies in the not-too-distant fu-

ture.
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fused by sharply conflicting “scientific”
conclusions.

Science is represented to society not
only by qualified impartial scientists
guided by objective logic but also by
specialists and former scientists whose
scientific conscience may have been more
or less eroded by commercial interests,
by specialists not broadly enough trained
to speak with adequate perspective, by
promoters operating on the fringe of
science with little or no concern for the
long-range growth of science, and by out-
right charlatans totally unqualified in
science but yet accepted by many lay-

.men as ‘“‘scientists.” Moreover, journal-

istic practices tend to aid the spectacular
claims more than the cautious, qualified
reports. Demands for brevity sometimes
cause omission of essential features even
in valid statements and leave erroneous
impressions.

Several recent cases demonstrate a
need for researchers to give special at-
tention to examining their means of
communication with one another and
with the public on the results of scientific
investigations, Conflicting reports have
appeared, and in some cases controversy
has raged over such subjects as battery

The author is assistant professor of physics at
Oregon State College, Corvallis.
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additives, lung cancer, fluoridation, cloud
seeding, the Salk vaccine, and radiation
danger. Press reports to the public have
featured assertions and counterassertions.
Research scientists cannot ignore the
means for dissemination of their research
results. Today, the financial support of
research is being generously provided by
members and leaders of society who can-
not reasonably be expected to search the
technical journals to learn what science
is accomplishing. To gain public atten-
tion for candid, understandable, and
prompt reports on advances in science
and to avoid the diversion of public sup-
port to pseudo science are among the
problems the scientific community must
face.

Consider, for instance, the controver-
sial field of cloud seeding. In the past
decade the effort to modify the weather
has grown from the research stage into
a full-blown, million-dollar industry with
a dozen companies active in the United
States (I). At the same time, a sharp
controversy has developed over the basis
for evaluating and accepting the claims
of the commercial operators. Thus,
within the past few years we have seen
the growth of an industry representing
itself as “scientific” while many impar-
tial scientists are extremely skeptical of
the broad claims advanced or implied by
promoters of that industry. Compressed
within a short life-span, the field of cloud
seeding presents an excellent case study
involving a number of questions of sci-
entific ethics, policy, and communica-
tions which can arise and have arisen in
other fields of scientific endeavor.

In listing a number of these questions
in subsequent sections, I have cited illus-
trations drawn from the controversial
field of cloud seeding, because in this
field I have repeatedly come face to face
with many of the potential weaknesses in
the existing communications between sci-
entists and the general public. Other sci-
entists may recognize counterparts to
these illustrations in their own fields. If
so, the scientists confronting these spe-
cific issues will gratefully receive the sug-
gestions of fellow-scientists about the
best means for handling them. Since
others may be confronted by different
problems in the general area of com-
munications and policy, it is to be hoped
that the channels of scientific publication
will remain open to the free expression
of the issues and the discussion of solu-
tions to the pressing problems in the re-
lationships between science and society.

Evidence

What constitutes “scientific evidence?”
What shall scientists, by precept and ex-
ample, use as evidence in arriving at con-
clusions? Dismayed scientists recently
learned that the testimonials of 45 satis-
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fied users of a battery additive could
help to offset research by the National
Bureau of Standards in the deliberations
of the Federal Trade Commission. Simi-
larly, testimony by 92 satisfied users of a
colorfully advertised water conditioner
outweighed the opinions and tests of 22
scientists (2).

Validity of data should be a primary
concern of everyone in this scientific age.
Has the impact of science on society
failed to produce a realization that un-
qualified testimonials have no standing
against objective tests? Has the “any-
thing goes” practice of some advertisers
gained ascendancy even in this “scien-
tific age?” For example, commercial
cloud seeders have urged independent
evaluators to base their conclusions at
least partially on “going out and seeing
the operations,” but many evaluators
have been reluctant to accept “data”
that are not based on actual measure-
ment, perhaps taking their cue from
Kelvin. Unless scientists insist on a
standard of objectivity for data, the term
scientifically proved (or disproved) can
easily fall into public disrepute. To pre-
vent this, science must somehow over-
come certain commercial interests and
enlist the aid of a press that sometimes
is either indifferent or hostile.

Experimentation

What constitutes “scientific experimen-
tation?” Well-designed experiments do
not happen spontaneously but are the
results of careful planning and consulta-
tion. However, so-called “experiments”
are often conducted for the purpose of
obtaining visual or numerical compari-
sons where such comparisons may not be
valid because extraneous factors were not
removed from the operations leading to
the comparisons. Moreover, the experi-
ment sometimes is valid enough but does
not actually deal with the announced
subject.

For example, experiments in cold
boxes and in the free atmosphere to alter
clouds with Dry Ice or silver iodide are
often mentioned in publicity about cloud
seeding to increase rainfall. However,
those cloud-modification experiments did
not necessarily concern increased rain-
fall, and adequate measurements were
not made which would permit testing
for increased rainfall.

Proof

How much proof must be offered to
support conclusions? Scientists agree that
conclusions must be based on a careful
analysis of all the pertinent data. There
can be no suppression of inconvenient
data that contribute to statistical varia-
tion and tend to undermine or blur the

conclusion. Conclusions can be drawn
most readily when observed measure-
ments are closely correlated with the
variable factors. In the cloud-seeding
case, unfortunately, wide variations ap-
pear between natural rainfall and com-
puted amounts, even when elaborate
multiple-regression equations employing
numerous factors related to the amount

- of precipitation are used (3). Then the

question arises about how far the actual
precipitation must depart from the com-
puted amount to justify labeling it the
work of cloud seeding, not merely nat-
ural, chance variation.

Disregarding for the moment the con-
siderations of economic speculation, what
degree of doubt will scientists accept
while being satisfied with a conclusion?
This question is complicated by the fact
that setting up too stringent a require-
ment for proof could cause rejection of a
valid claim, while relaxing the require-
ments could produce acceptance of false
claims. Because of the inherent uncertain-
ties of historical comparisons and because
of the meager data available for evalua-
tion of cloud seeding, one evaluation
group compromised between these two
kinds of error by adopting a standard of
acceptance so low that there was admit-
tedly appreciable danger of declaring
that cloud seeding had increased the rain-
fall even it it had actually decreased the
rainfall. Evidently the solution is to use
designed experiments that minimize the
sources of this error (4). The widely ad-
vertised commercial rain-making opera-
tions have not provided data genuinely
satisfactory for evaluation, a point on
which agreement was apparent in re-
ports of the Conference on the Scien-
tific Basis of Weather Modification Stud-
ies at Tucson, Arizona, 10-12 April
1956 (9).

Publicafion

What scientific work must be pub-
lished by ethical researchers? The whole
structure of science is based on the free
exchange of information and not on the
hermitlike total security of the alchemist.
Research scientists owe other workers in
the field publication complete enough to
add to the scientific capital with which
all must work. Entrepreneurs who want
to retain trade secrets should not give
the impression that they are speaking as
scientists if they announce results with-
out giving the substantial basis for their
conclusions.

The claims advanced by some mete-
orologists in the cloud-seeding business,
for instance, create the impression that
scientists habitually announce results
without subjecting their conclusions to
the scrutiny of the rest of the scientific
world. With few exceptions, the com-
mercial cloud seeders have failed to pub-
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lish their work in the scientific journals
(6). Even an evaluating federal agency,
after announcing conclusions favorable
to some of the rain makers’ claims in
February 1956, has failed to publish any
technical report to explain those con-
clusions.

Researchers should expect to be
judged by the promptness and complete-
ness of their reporting. Could not scien-
tific societies prepare and publicize can-
did descriptions of promotional state-
ments circulated under the label of sci-
ence, categorizing them when appropri-
ate as “never submitted for review by
scientists in this field,” “generally re-
garded as unsupported by the scientists
in this field,” “subject of debate and
probably a moot question,” and so forth?
Should not scientists in public positions
expect to give the technical basis when
they are announcing their conclusions
rather than to allow lengthy delays be-
tween the announcement of conclusions
and the release of technical reports?
Cannot scientists and editors generally
encourage professional publication in
order to offset the tendency toward pub-
licizing unsubstantiated claims and in-
sist that such reports reveal the evi-
dence supporting the claims and conclu-
sions?

Public Release of Technical Details

How should technical details of scien-
tific research be described in popular re-
leases? Understandable reports by re-
search scientists are particularly hard for
the public to obtain (7). Not only are
scientists sometimes inarticulate even to
specialists in nearby fields, but the
Fourth Estate finds it particularly hard
to secure usable information. The ter-
minology sometimes employed by scien-
tists is obscure or actually misleading.
“Statistically significant,” for instance, to
a layman probably means “large,”
whereas to the specialist it may mean
“large enough (by some required depar-
ture) to abandon the null hypothesis.”

Science will not profit by permitting
nomenclature to develop without regard
to the impressions created. For example,
in the use of the term statistically sig-
nificant, some cloud-seeding evaluators
have omitted to specify the standard of
rarity required for “significance.” Thus,
one agency that was using an unan-
nounced low standard of acceptance de-
clared that cloud seeding “significantly”
increased rain on the same project in
which another agency that was using a
more severe standard of acceptance
found no significant increase in rainfall.
Certainly all pertinent details must be
revealed if such reports are not to ap-
pear contradictory. ‘

Scientists can make a real contribu-
tion to the general public understanding
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of science by adopting more specific and
understandable language. The language
used should be understandable at least
to the elements of society concerned with
making decisions on the basis of such
reports. In this matter, we again see il-
lustrated the need for continuing educa-
tion in science starting in school and
continuing through the functioning of
communications aimed at keeping the
public abreast of the times. In view of
the role of science in modern life, can
we be satisfied with the amount of at-
tention directed to understanding the
trends and events in science on the part
of the lay public?

Margin of Uncertainty

How should scientists describe the na-
ture of their discoveries? Scientific prog-
ress has come from the pains-taking solu-
tion of the small problems that are parts
of the larger problems. Newton recog-
nized that his accomplishments came
from “standing on the shoulders of
giants.” Such expressions of humility
might be overlooked in the headlong
rush of science toward the discoveries
of the past 25 years, but can scientists
really afford some of the publicity about
their work? Scientific breakthrough is a
phrase increasingly used in science news
stories. Scientists will do well to remind
all concerned that in their conclusions
there is always a margin of uncertainty.

Fortunately, the science of statistics
furnishes excellent means for defining
the area of uncertainty. That the public
does not always hear of this uncertainty
is illustrated by the repeated claims by
commercial cloud seeders pointing to ex-
traordinary increases in precipitation,
Sometimes not even a day elapses be-
tween the rainfall and the confident an-
nouncement that cloud seeding produced
more rain than would have fallen nat-
urally (8). Drouth-breaking rains have
been claimed by the rain makers, even
though the available measurements are
too meager to support the claims with
any appreciable confidence. Some seg-
ments of the public seem already to have
associated the term rain maker with ex-
aggeration and overzealous salesmanship
involving a dubious product, as witness
the use of the term to describe Soviet
diplomats visiting India (9).

Overstatement of Results

Will overstatement of results choke off
future development? When research
seems to have succeeded, the drive for
new discoveries may slacken. Having
achieved the goal, scientists may look
toward new challenging areas, and finan-
cial support quite logically shifts. Re-
ferring again to cloud seeding, large

sums of money are being spent for oper-
ations that are based on the assumption
that various processes are actually pro-
ducing economically important changes
in the precipitation pattern. Cloud-seed-
ing operations that were initiated as “ap-
plied research” are usually proceeding
now without any effective evaluation
checks. Operations are conducted dog-
matically, despite the inability of statis-
tical "analysis to attribute favorable re-
sults to cloud seeding with any high level
of confidence.

Actually, the technical basis for cloud
seeding is not at all settled. It seems
highly probable that important discov-
eries remain to be made in this field. The
physical and chemical nature of effective
seeding agents must be established defi-
nitely. It is not even certain that flame-
type silver iodide generators are produc-
ing silver iodide crystals. Moreover, the
atmospheric mixing processes should be
investigated; there is some -question
whether the seeding agents are really
carried rapidly enough above the freezing
level (10). These uncertainties must be
faced frankly, not submerged by glitter-
ing claims of success, if progress is to be
made. There would appear to be a point
of broad scientific importance'in this
aspect of cloud-seeding work and pub-
licity.

Exploitation prior to Verification

Can an unsettled technical process be
exploited commercially prior to full veri-
fication? When this type of problem
arose during World War II, “field service
tests” were conducted where the equip-

ment might contribute a critical advan-

tage, even though the equipment was
still undergoing development. Clients
who were unwilling to forego hail-sup-
pression activities for the periods needed
to establish “nonseeded” storm records
for comparisons could now set up “hail-
suppression proving grounds.” There the
various claims could be examined, and
possibly the processes could be devel-
oped and optimized while the field oper-
ations continued on the clients’ target
areas. It could even be argued that the
doctrine of caveat emptor obliges the
client to be wary and to adopt measures
calculated to protect his own interests.
The scientist is, in such cases, under
obligation to lend his support and assist-
ance to submit to impartial tests the
claims for new techniques whenever the
name of science is used directly or indi-
rectly to sell the innovation to the public.
Failure to do this can only prejudice the
position of science in our society.
Unfortunately, when designed experi-
ments are proposed aiming at creating
the necessary observational network and
working toward optimizing the process
of cloud seeding, certain commercial
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cloud-seeding meteorologists stoutly and
openly oppose such experiments. Is not
the individual’s scientific stature directly
related to the alacrity with which he
adopts such objective experimental
methods? Perhaps the controlled experi-
ment starting in 1957 at Santa Barbara,
California, will establish a new pattern
for other commercial rain-making at-
tempts.

Bases of Decisions

Can scientists assist in making de-
cisions when “scientific proof” seems to
be lacking? An objective criterion is
needed for deciding whether to con-
tinue a service like cloud seeding in the
absence of acceptable scientific proof
that the claims of success are valid.
Clients are told that they cannot afford
to omit the service because the cost is
small compared with the claimed bene-
fits. However, to accept all such pro-
posals can bankrupt the client.

Scientists who are attempting to deter-
mine for the client whether the process
is an acceptable business gamble would
do well to avoid such expressions as sta-
tistically significant and, instead, to use
language that clearly distinguishes the
results as an estimate of business risk
which does not imply proof.

Acceptance of Authentic Work

What must scientists do to assure ac-
ceptance of their work as authentic?
Cultivation of ethical practices in sci-
ence will earn public recognition and
confidence in scientific results. The in-
creasingly intimate relationship of many
branches of science to society calls for
the kind of review that produced the
Hippocratic Oath in medicine. Clearly
defined duties of the scientist to society
can avert misunderstandings and increase
society’s recognition of science. Laymen
who turn to scientists for expert advice
on goods and services should have no
doubts concerning the scientists’ inde-
pendence of judgment.

Even valid findings can be suspect if
the scientists or individuals who are re-
tained as scientists by the buyer should
soon enter the services of the seller. In-
dividuals who are accepted as scientists
by the public can bring discredit upon
the scientific community by such action,
even when their individual motives are
quite innocent. Can scientists find a way
to avoid the misunderstandings that de-
velop when, for instance, either scientific
or executive personnel of an evaluation
agency leave to engage in commercial
rain making after the agency has pub-
lished a controversial endorsement of
cloud seeders’ claims?
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Open Criticism

Can science afford an absence of open
criticism? Contemporary writers have
observed a decline of criticism in litera-
ture, and a similar euphemistic tendency
may well be developing in science. For
instance, critics who point to the uncer-
tainties in the cloud-seeding claims are
now falsely labeled as “negativists” or
“obstructionists” and are accused of as-
suming a “can’t do” attitude. The critics’
valuable role in the advance of science
could be stifled if the scientific world
does not rally to insist on recognition
for those who call for scientific proof,
not advertising claims. Being human,
they must eventually bow, as did Galileo,
if other scientists will not stand with
them.

In this regard, every scientist should
carry the message that there are in re-
ality the following three categories of
individuals in any scientific controversy
over conclusions: (i) the enthusiastic in-
novators; (ii) those who conclude that
the innovators are wrong; and (iii) those
who insist on obtaining more definitive
data before they join either of the first
two groups. A scientific tragedy today is
that often the third group is ignored and
carelessly classed with the second group.

Science cannot progress without
searching inquiries developed by those
who reserve judgment and will not hast-
ily accept conclusions or dogma. Hoaxes
like the “Piltdown man” (11) should
stand as warnings to any who would cry
down the independent critics. Teachers
of science should contribute to public
appreciation of scientific critics by em-
phasizing with Conant that “the inno-
vator is by no means always right” and
should prove this to their students with
cases “where some bold man put forth a
new idea based on alleged facts that
turned out to be erroneous or erroneously
interpreted” (12).

Public Understanding and Appreciation

How can science gain better under-
standing and appreciation from the pub-
lic? This thorny problem has been faced,
for instance, by the medical profession
for many years. People often are willing
to believe that a profession or an in-
dustry has conspired to suppress truth or
new discoveries. Such canards easily gain
attention, but their refutation gets little
attention or acceptance. Playing upon
the desires and suspicions of the people
and making a great show of zealous ef-
fort, clever promoters today demon-
strate the truth of Caesar’s observation
that “in most cases men willingly believe
what they wish” (13).

For instance, in contract negotiations
many of the rain makers stress the need

of the client for water, the earnestness of
the seeder, the size and versatility of the
seeding organization, and the fringe serv-
ices to be rendered. However, they have
generally omitted the specific engineering
details of the “experiments” to be con-
ducted and have neglected to supply the
valid technical reports that might be ex-
pected from experiments. A few of them
have diverted attention by attacking valid
scientific research which is in progress.

Confronted by the inability of many
of the public to understand scientific
method, results, and language, scientists
could easily abandon any hope of a rap-
prochement with society. The methods
and facts of science have advanced so
far as to leave some of the most learned
and influential professions “behind the
pace of the times” (I4). This situation
is not the fault of the scientists, but per-
haps only they can solve it. A well-or-
ganized, continuing effort by the scien-
tific community as a whole could pro-
duce a keener understanding of science,
particularly if this effort included “prog-
ress reports” in science and if it reached
teachers, students, and the public gen-
erally.

Ultimately, the best hope is in devel-
oping a realization that, no matter how
great the earnestness, hope, sincerity, or
need of the would-be innovator, discov-
eries can occur only if they already exist
in nature. All people should understand
this fundamental if they are not to be
disappointed and bilked and in order that
they will continuously support the me-
thodical work aimed at satisfying human
needs and desires.

Conclusions

The world of science needs more than
ever an active conscience in ethical deal-
ings with the public, a clear understand-
ing of the requirements of objectivity, the
ability understandably to articulate the
results of scientific work, and constructive
criticism of both innovation and dogma.

Society today urgently needs a closer
liaison leading to a more complete
knowledge of the products of scientific
work and a more general acceptance of
the objective processes of scientific
thought. Public leadership should foster
a heightened appreciation of scientists
and should not permit valid scientific
work to be offset by promotionalism and
unfounded charges. Scientists can in-
form, but other elements of society must
seek knowledge and understanding of
trends in science, if genuine progress in
science is to be recognized and exploited.
The public cannot hold the legitimate
scientist to blame after the public has
followed the promoter who scorns the
disciplines of science. Keeping up with
the pace of the times is still the duty of
all.
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Scientific societies should foster dis-
cussion of the means of scientific com-
munication, develop clear codes of sci-
entific ethics, and publicize information
on the actual status of claims or discov-
eries, particularly when widespread pub-
licity is being given to unproved or false
claims.

Science should be interpreted to so-
ciety generally through the use of “prog-
ress reports” on science which are aimed
at demonstrating the methodical proc-
esses of research, the pitfalls and disap-
pointments, and the philosophy of ob-
jective reasoning. Science news consists
as much in the processes as in the final
results. The effort required for such in-
terpretation is not the obligation of sci-
entists alone, but must be augmented by
all the means described in the preceding
paragraphs and by better interpretations
in the mass media. It is an encouraging
sign that science newswriters generally
recognize these obligations and problems.
Closer cooperation between scientists and
science writers would result in a better
general public understanding of science
and scientific evidence.

Educators should explain the demands
of scientific objectivity to their students.
The mere teaching of subject content
alone will not give assurance that the
academically trained scientist is aware of
the pitfalls of premature claims or the
proper relations between science and so-

ciety. Each future scientist should be
taught the responsibilities of his position
as a representative of science to society
generally.

Every practicing scientist should re-
flect seriously on his own opportunities
to assist in representing to the public the
way in which science advances, the need
for tests of the validity of conclusions, the
logical processes of science, the demands
for objectivity, the need for adequate and
valid data, and the difference between
claims and proved results. His own re-
search reports should be models of objec-
tivity and clarity. Performing this duty
might not result in personal rewards, but
scientists have a unique responsibility to
see that false opinions do not eclipse the
accurate information needed for prog-
ress.

Public confusion about the meaning of
scientific work must eventually produce
a negative reaction. Exaggeration and
overselling in order to gain financial sup-
port for science will ultimately stand re-
vealed. Unless such fringe practices have
been publicly and specifically disowned
by legitimate scientists, the reaction may
affect all of science; then public confi-
dence, understanding, and support may
vanish. In that event, the scientific com-
munity may deeply regret having neg-
lected to clarify the nature of science
in the public mind. Scientific societies
and individual scientists can lead to a

Biochemical Mutations

in Man and Microorganisms

It is a well-known fact that normal
development of mammals is possible
without an external supply of galactose.
Galactoside synthesis, especially of the
complex galactosides that are constitu-
ents of cellular structures, is an essential
feature of normal growth and develop-
ment. Mammals, like most organisms, are
able to convert glucose to galactosides.
The galactolipids, for example, which
constitute a large bulk of the brain, are
examples of structural galactosides that
are deposited exclusively after birth (7).
As will be discussed in subsequent para-
graphs, these compounds can be synthe-
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sized from dietary glucose as well as
from dietary galactose.

The dispensability of galactose raises
the question of why lactose is ubiquitous
in mammalian species. It is possible that
early in their evolution mammals were
subjected to influences that made it ad-
vantageous for them to produce milk
containing lactose for their progeny. The
possible advantages of lactose in the diet
of the progeny have not been explored.
The influence of lactose on the bacterial
flora of the gastrointestinal tract should
certainly be considered, for the micro-
organisms in the intestine play a role in

solution by attracting more attention to
the progress of science and by communi-
cating with one another and with the
rest of society in completely candid
terms.

References

1. P. B. Bart, “Rain makers labor under cloudy
skies but see sunny future,” Wall Street Jour-
nal, Pacific Coast ed. 55, No. 30, 1 (30 July
1956).

2. “Thump the experts,” Am. Water Works As-
soc. J. 48, No. 8, 36 (1956).

3. R. L. Lincoln, “Analysis of four years of at-
tempts to increase precipitation by cloud-seed-
ing in Tri-County Area, Oregon, 1950-54,”
Agr. Expt. Sta. Oregon State Coll. Misc. Pa-
per No. 10 (1955).

4. “Weather modification operations in Cali-
fornia,” Calif. State Water Resources Board
Bull. No. 16 (1955), pp. 49, 79-125.

5. “Does cloud-seeding produce rain? Still moot
question” (Phoenix) Arizona Daily Star 115,
No. 102, sec. B, 6 (11 Apr. 1956). .

6. “Artificial control of clouds and hydrome-
teors,” World Meteorol. Org. Tech. Note No.
13 (Geneva, Switzerland, 1955).

7. H. Krieghbaum, “What’s right with science
news reporting?” Science 123, 207 (1956).

8. ‘“ ‘Rainmakers’ take bow as island gets drink,”
Vancouver (British Columbia) Province (4
June 1956).

9. ‘““The rainmakers,” Time (5 Dec. 1955), p. 32.

10. ““Proceedings of the conference on the scien-
tific basis of weather-modification studies,”
Inst. Atmospheric Phys. Univ. Arizona, Tuc-
son, 10-12 Apr. 1956.

11. J. S. Wiener, The Piltdown Forgery (Oxford
Univ. Press, London, 1955).

12. J. B. Conant, On Understanding Science
(Mentor, New York, 1951), p. 100.

13. Julius Caesar, Commentaries, book III, chapt.
198.

14. G. W. McElrath and J. E. Bearman, “Scien-
tific method, statistical inference, and the
law,” Science 124, 590 (1956).

making certain vitamins available or un-
available to the host. It is known that
replacement of lactose by sucrose in the
diet greatly increases the need of the
host organism for vitamins such as pyri-
doxine and riboflavin (2).

If galactose is administered externally,
it is largely used as a fuel through con-
version to glucose-6-phosphate. Most mi-
croorganisms use galactose for this pur-
pose provided that they are able to adapt
and that they cannot get access to glu-
cose. Part of the administered galactose
is used, as mentioned, for the synthesis
of cellular galactosides.

Complexity of Galactose Metabolism

The activation of galactose, unlike that
of glucose, is initiated through a direct
phosphorylation of the reducing group,
giving rise to o-galactose-1-phosphate
(G-1-P) (Kosterlitz, 3). The metabolic
mobilization of galactose, also unlike that
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of four articles on galactose metabolism that ap-
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