
days the collective imagination of the 
American public has been dominated 
by John Glenn's orbital flight. Tele- 
vision did a remarkably competent job 
of presenting the actual flight and the 
festivities that followed its successful 
completion. But during this whole 
period not so much as a single half- 
hour segment of television time on 
any station or network was devoted to 
an explanation of the scientific back- 
ground of this exploit. Presentation of 
a few basic principles-such as the 
concept of an orbit, weightlessness, 
physical conditions in space, and the 
physiology of space flight-could have 
lent meaning and substance to this 
great technological achievement. 

Is it not the duty of the AAAS, as 
the spokesman for American science, 
to see that another such opportunity 
does not pass unheeded? 

IRA M. FREEMAN 

College of Arts and Sciences, 
Rutgers University, 
New Brunswick, New Jersey 

Cell Growth 

A preoccupation with Mendelsohn's 
concluding remarks in his report on 
chronic infusion of tritiated thymidine 
into mice with tumors [Science 135, 
213 (1962)] to the effect that a tumor 

"literally doubles before one's eyes" 
should not deflect attention from the 
real significance of the finding that an 

appreciable number of tumor cells do 
not give evidence of DNA accretion 
during a 3- to 7-day period and are 
therefore not proliferating. If this con- 
clusion can be stretched to embrace a 

corollary hypothesis-that cancer is not 
necessarily a wildly proliferative, ex- 
uberantly growing, racing reduplication 
of cells, that it may, in fact be just the 
reverse-it will then be found to fit in 
with a welter of ancillary evidence, 
emerging from all medical subdisci- 
plines, that calls for a reassessment and 
readjudication of common (descriptive- 
ly borne) notions of the nature of 
cancer. 

If the question had arisen in connec- 
tion with the usual experimental tumor 
-a transplant-I would not have both- 
ered to comment. Arising as it does 
from studies of tritiated thymidine up- 

days the collective imagination of the 
American public has been dominated 
by John Glenn's orbital flight. Tele- 
vision did a remarkably competent job 
of presenting the actual flight and the 
festivities that followed its successful 
completion. But during this whole 
period not so much as a single half- 
hour segment of television time on 
any station or network was devoted to 
an explanation of the scientific back- 
ground of this exploit. Presentation of 
a few basic principles-such as the 
concept of an orbit, weightlessness, 
physical conditions in space, and the 
physiology of space flight-could have 
lent meaning and substance to this 
great technological achievement. 

Is it not the duty of the AAAS, as 
the spokesman for American science, 
to see that another such opportunity 
does not pass unheeded? 

IRA M. FREEMAN 

College of Arts and Sciences, 
Rutgers University, 
New Brunswick, New Jersey 

Cell Growth 

A preoccupation with Mendelsohn's 
concluding remarks in his report on 
chronic infusion of tritiated thymidine 
into mice with tumors [Science 135, 
213 (1962)] to the effect that a tumor 

"literally doubles before one's eyes" 
should not deflect attention from the 
real significance of the finding that an 

appreciable number of tumor cells do 
not give evidence of DNA accretion 
during a 3- to 7-day period and are 
therefore not proliferating. If this con- 
clusion can be stretched to embrace a 

corollary hypothesis-that cancer is not 
necessarily a wildly proliferative, ex- 
uberantly growing, racing reduplication 
of cells, that it may, in fact be just the 
reverse-it will then be found to fit in 
with a welter of ancillary evidence, 
emerging from all medical subdisci- 
plines, that calls for a reassessment and 
readjudication of common (descriptive- 
ly borne) notions of the nature of 
cancer. 

If the question had arisen in connec- 
tion with the usual experimental tumor 
-a transplant-I would not have both- 
ered to comment. Arising as it does 
from studies of tritiated thymidine up- 

days the collective imagination of the 
American public has been dominated 
by John Glenn's orbital flight. Tele- 
vision did a remarkably competent job 
of presenting the actual flight and the 
festivities that followed its successful 
completion. But during this whole 
period not so much as a single half- 
hour segment of television time on 
any station or network was devoted to 
an explanation of the scientific back- 
ground of this exploit. Presentation of 
a few basic principles-such as the 
concept of an orbit, weightlessness, 
physical conditions in space, and the 
physiology of space flight-could have 
lent meaning and substance to this 
great technological achievement. 

Is it not the duty of the AAAS, as 
the spokesman for American science, 
to see that another such opportunity 
does not pass unheeded? 

IRA M. FREEMAN 

College of Arts and Sciences, 
Rutgers University, 
New Brunswick, New Jersey 

Cell Growth 

A preoccupation with Mendelsohn's 
concluding remarks in his report on 
chronic infusion of tritiated thymidine 
into mice with tumors [Science 135, 
213 (1962)] to the effect that a tumor 

"literally doubles before one's eyes" 
should not deflect attention from the 
real significance of the finding that an 

appreciable number of tumor cells do 
not give evidence of DNA accretion 
during a 3- to 7-day period and are 
therefore not proliferating. If this con- 
clusion can be stretched to embrace a 

corollary hypothesis-that cancer is not 
necessarily a wildly proliferative, ex- 
uberantly growing, racing reduplication 
of cells, that it may, in fact be just the 
reverse-it will then be found to fit in 
with a welter of ancillary evidence, 
emerging from all medical subdisci- 
plines, that calls for a reassessment and 
readjudication of common (descriptive- 
ly borne) notions of the nature of 
cancer. 

If the question had arisen in connec- 
tion with the usual experimental tumor 
-a transplant-I would not have both- 
ered to comment. Arising as it does 
from studies of tritiated thymidine up- 
take (studies whose validity I feel to be 
established) by an autochthonous tumor 
which is as close as anyone can get to 
spontaneous human carcinoma, the 
factual data from Mendelsohn's Fig. 2, 
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PRECISION'S New Paper Chromatography Accelerator 
For: The Separation of Amines, Steroids, Sugars, Amino Acids, Dyes 
CHROMAC - the horizontal Chromatograph 
which combines variable centrifugal accelera- 
tion with precisely controlled solvent feed 
is an entirely new instrument (lifferig win ely 'r \i'!l 
from all currently available cllromat(ogrplllly i 
machines. Write for Write for 
With CHROMAC in your lab you lare gua- B Bulletin 
anteed the following benefits ... u. illh (compfll)Cte l N o. 62 4 
satisfaction within 15 days or your money back. 

Separations in minutes. . , 
instead of hours. ...... 
Superior definition... sharper .... 
than that obtained from con- J' 
ventional chromatography. 
Reproducible, conclusive re- . 
sults ... with a mean variation .' 
as little as ?0.01 in Rf value, .. . . ,,.;lCI 
through test after test. 
Speed, feed and technique . 
versatility ... to suit your own 
program. 

IDEAL FOR 
ROUTINE ANALYSIS AND ADVANCE RESEARCH 
Never before such versatility! Use the CHROMAC for conventional paper or thin 
layer chromatography without centrifugal force if desired. Use paper strips, wedges 
or circles at any speed from 300 up to 700 RPM. Select any solvent and feed it at 
exactly the right rate for fast accurate results. Any variations your research requires 
are yours with CHROMAC. 

EASY TO OPERATE 
The sample strips shown above illustrate how simply and effectively routine - or 
unusual - separations can be performed by CHROMAC. Automatic controls make 
CHROMAC simple to operate --even with limited experience. 

GUARANTEED THROUGH TRIAL 
You can't go wrong. CHROMAC is delivered furnished with a complete kit of pre- 
spotted paper. Use it to completely test CHROMAC under the most exacting con- 
ditions. Full satisfaction is guaranteed by both manufacturer and distributor. 
For complete information, including name of nearest stocking distributor, please 
write for Bulletin 624. 
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showing that in an infusion period of 
up to 4 days three out of seven tumors 
show about 50 percent labeling, must 
be taken seriously. Compared with 
normal acinar cells, the rate of pro- 
liferation must be considered markedly 
diminished in the neoplasm. 

Why, then, tumor formation? The 
answer in this instance applies to carci- 
noma in any situation. Normal epithelial 
cells are always contiguous to a lumen, 
where their proliferation products are 
discharged. Allow clones of these nor- 
mal epithelial cells to be displaced 
beneath muscularis mucosae where such 

desquamation is impossible, and in- 
tumescence is inevitable if proliferation 
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occurs at all, even if it occurs at only 
1/100 the rate of proliferation of the 
homologous cells of origin (Barnard 
and Oppenheim, Brit. Med. J., 1, 943 
(1962). The "doubling" in tumor size 
in a period of 1 week can be put into 
proper perspective when one considers 
the quadrupling in size, in a 6-hour 
period, of the normal lactating breast: 
although the volume may be fluid, all of 
it represents a prior accretion of acinar 
cells. 

The growing realization that some 
experienced pathologists have been 

right for years in calling malignant 
neoplasm a frozen senescence rather 
than an exemplification of youthful 
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-or sixteen of either type-are supplied with each Microtiter 
kit at the same price. The two types of plates permit complement 
fixation, hemagglutination, hemagglutination inhibition, and 
metabolic inhibition tests. 

Versatility, durability and simplicity and ease of cleaning 
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proliferative overactivity arises now 
from a diversity of promptings. One of 
these that deserves mention, in light of 
Mendelsohn's doubts about the rationale 
of administering the halogenated pyri- 
midines as cancer chemotherapeutic 
agents, is the notorious failure of any 
of the antimetabolite therapies to do 
anything for the patient other than re- 
tard the function of the bone marrow 
and the intestinal mucosa where a high 
proliferation rate is extant. 

From our present knowledge that all 
popular cancer chemotherapeutic agents 
(with the exception of steroids and cer- 
tain antibiotics)-whether of the ureide- 
base analog, folic acid antagonist, 
alkylating agent, or radiomimetic class 
-have in common the characteristics 
of (i) curbing ureide-bases synthesis, (ii) 
preventing nucleoside and nucleotide 
formation, and (iii) curtailing nucleotide 

polymerization and incorporation into 
the polynucleotide chain, we can say 
that Mendelsohn's argument applies to 
all these as well as to definitive irradia- 
tion. And well it might, if, as we are 
beginning to suspect, the nature of 
cancer is the opposite of what we al- 
ways thought it to be-if a cancerous 
cell is a cell finding difficulty in organiz- 
ing its information through adequate 
DNA synthesis. 

To further increase this informational 
digestive disability by exhibiting noxious 

potions is a therapeutic fallacy which 
I believe is pointed up by Mendelsohn's 
results. 

ROBERT D. BARNARD 
Division of Cancer Research, 
New York City Department of Health, 
New York 

There are three ways in which the 
growth of a cell population can increase: 
(i) through prolongation of the survival 
time of nonproliferating cells, (ii) 
through shortening of the generation 
time of proliferating cells, and (iii) 
through increase in the fraction of 
proliferating cells in the population. 
Methods for measuring these parameters 
in cell populations are only just becom- 
ing available. Until we have the ap- 
propriate information about the growth 
properties of normal and tumorous 
breast tissue, I cannot support the state- 

proliferative overactivity arises now 
from a diversity of promptings. One of 
these that deserves mention, in light of 
Mendelsohn's doubts about the rationale 
of administering the halogenated pyri- 
midines as cancer chemotherapeutic 
agents, is the notorious failure of any 
of the antimetabolite therapies to do 
anything for the patient other than re- 
tard the function of the bone marrow 
and the intestinal mucosa where a high 
proliferation rate is extant. 

From our present knowledge that all 
popular cancer chemotherapeutic agents 
(with the exception of steroids and cer- 
tain antibiotics)-whether of the ureide- 
base analog, folic acid antagonist, 
alkylating agent, or radiomimetic class 
-have in common the characteristics 
of (i) curbing ureide-bases synthesis, (ii) 
preventing nucleoside and nucleotide 
formation, and (iii) curtailing nucleotide 

polymerization and incorporation into 
the polynucleotide chain, we can say 
that Mendelsohn's argument applies to 
all these as well as to definitive irradia- 
tion. And well it might, if, as we are 
beginning to suspect, the nature of 
cancer is the opposite of what we al- 
ways thought it to be-if a cancerous 
cell is a cell finding difficulty in organiz- 
ing its information through adequate 
DNA synthesis. 

To further increase this informational 
digestive disability by exhibiting noxious 

potions is a therapeutic fallacy which 
I believe is pointed up by Mendelsohn's 
results. 

ROBERT D. BARNARD 
Division of Cancer Research, 
New York City Department of Health, 
New York 

There are three ways in which the 
growth of a cell population can increase: 
(i) through prolongation of the survival 
time of nonproliferating cells, (ii) 
through shortening of the generation 
time of proliferating cells, and (iii) 
through increase in the fraction of 
proliferating cells in the population. 
Methods for measuring these parameters 
in cell populations are only just becom- 
ing available. Until we have the ap- 
propriate information about the growth 
properties of normal and tumorous 
breast tissue, I cannot support the state- 
ment that breast tumor cells are pro- 
liferating at a diminished rate. Actual- 
ly, there are few if any cases where 
enough data are available for an ade- 

quate comparison between comparable 
normal and tumorous tissues, but this 
situation should soon be rectified. For 
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Coleman precision nephelometers 
provide accurate, reproducible 
photometric measurement of Tyn- 
dall effect-this permits specifica- 
tion of liquid clarity to 41 % over 
the range from absolute clarity to 
faintly-visible haze. 

This range is quantified by the 
Coleman Nephelos Scale, the one 
numerical notation system recog- 
nized throughout the world for 
expressing liquid clarity. 

In addition to clarity control, 
Coleman nephelometers permit 
accurate measurement of minute 
concentrations of constituents in 
suspension . . . eliminate filtering, 
washing, drying and weighing. 

The Coleman Model 7 Photo- 
Nephelometer is a single-purpose 
instrument for measuring scattered 
light; the Model 9 Nepho-Color- 
imeter is a multi-purpose instru- 
ment combining the functions of 
a nephelometer, colorimeter and 
turbidimeter. 

Ask for Bulletin SB-246 and 
bibliography of nephelometric 
procedures. 
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example, A. B. Reiskin and I are study- 
ing normal basal cells and carcinogeni- 
cally induced epidermoid tumors in the 
hamster pouch. As is often the case, 
these tumors have a higher mitotic in- 
dex than their normal counterparts. In 
addition, the tumors have a shorter 
duration of DNA synthesis, and label- 
ing is more intensive (there are more 
grains per labeled cell) than in normal 
cells. Since the fraction of cells that be- 
come labeled after a single injection of 
tritiated thymidine is higher in the 
tumor than in the normal cell, it is 
clear that in this case the tumor cells 
have the shorter generation time, or the 
larger fraction of proliferating cells, or 
both. 

In any case, these arguments and 
the infusion experiment are significant 
only for those therapeutic situations 
where effectiveness hinges on mitotic 
activity of the target cells during ex- 
posure to the agent. Barnard may be 

justified in his skepticism about most 
cancer chemotherapy, but I tend to be 
more optimistic in view of our lack of 

complete understanding of the mecha- 
nism of action of current therapeutic 
agents (including ionizing radiation). 

MORTIMER L. MENDELSOHN 

Department of Radiology, 
University of Pennsylvania, 
Philadelphia 

Desert Vegetation in Nevada 

"Succession in desert vegetation on 
streets of a Nevada ghost town" [Sci- 
ence 134, 670 (1961)] is a command- 

ing and iconoclastic title, and an article 
on this subject deserves very careful 

reading. Upon such reading, I feel sure 
the paper deserves commendation- 
and comment. In this study, Philip V. 
Wells (New Mexico Highlands Uni- 

versity, Las Vegas) compared the den- 

sity and frequency of the most abun- 
dant species on the 33-year-abandoned 
streets of an ephemeral ghost town in 

Nye County, Nevada, with conditions 
on "undisturbed" adjacent bajada. He 
shows that "several shrubs of dry 
washes can become established in 
abundance on . . . an alluvial fan," 
and states, "Obviously, these pioneer 
plants of the desert play a role similar 
to that of successional plants of more 
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versity, Las Vegas) compared the den- 

sity and frequency of the most abun- 
dant species on the 33-year-abandoned 
streets of an ephemeral ghost town in 
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on "undisturbed" adjacent bajada. He 
shows that "several shrubs of dry 
washes can become established in 
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and states, "Obviously, these pioneer 
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