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Low-loss dewar design commands quality engi-
neering. Ratings of some Cryenco high efficiency
helium dewars show only a 1% boil-off loss per
day at helium's -452°F. temperature—designed
without liquid nitrogen
shielding. Most of these
Cryenco dewars are stand-
ard production units. These
include liquid nitragen mo-
bile dispensing dewars with
only .26% nitrogen loss
per day, and in-plant liquid
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with 1% hydrogen loss per
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hardware — liquefiers, refrigerators, cryovalves,
tanks, cold traps, transfer lines, cryostats and
biostats. All Cryenco equipment is designed to
free your physicists and engineers for funda-
mental work. Write for quotation on your specific
requirement, as well as full details on Cryenco’s
low-temperature capabilities and experience.
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tremely brief mention of White’s posi-
tion was “very faulty.” If fault there is,
it is only in my failure to specify cul-
ture; I thought this sufficiently implicit
when ethnologists were specified. Leeds
affirms that “for virtually all proposi-
tions in the analysis of culture or cul-
ture history, genetic constitutions of in-
dividuals . . . can be taken as constants.”
The difference between that and the
view I ascribed to White is subtle, to
say the least. In fact White has also
maintained that current biological evolu-
tion in man is insignificant. Even if un-
duly succinct, my statement is an in-
escapable conclusion from White’s two
propositions. (Nothing was ascribed to
White about human evolution in the
past.)

The greater part of Leeds’s long com-
munication is devoted not to my alleged
sin of misstatement but to defense of
White’s position. That is quite irrelevant
to the review that Leeds is ostensibly
discussing. I was reviewing Dobzhan-
sky, not White, and extended discus-
sion of my own views on White or other
ethnologists did not belong in the re-
view. Even less does it belong in this
letter. The points that Leeds here raises
are discussed, judiciously and at length,
in Dobzhansky’s book, to which I
urgently refer both Leeds and the read-
ers of Science. If Leeds’s polemic has
made anyone curious as to opinions ap-
parently imputed to me but not ex-
pressed in the review, I might add that
I agree substantially with Dobzhansky.

GEORGE GAYLORD SIMPSON
Museum of Comparative Zoology,
Harvard College,
Cambridge, Massachusetts

Conversion of Pyruvate to Lactate
in Tumors

In their article on the pathways of
intracellular hydrogen transport (1),
Boxer and Devlin mention the observa-
tions of Busch (2) that injected labeled
pyruvate was primarily converted to
lactate by tumor tissues, in contrast to
findings in a number of normal tissues,
and that, in experiments with tissue
slices, the percentage of added pyruvate
that was converted to lactate increased
in the presence of added glucose in
tumors but not in normal tissues. The
explanation was offered that increased
flow through the glycolytic pathway re-
quires increased oxidation of reduced
diphosphopyridine nucleotide. How-
ever, Jedekein and Weinhouse (3) and
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Glock and McLean (4) failed to find
any increase in the DPNH/DPN ratio
in malignant tissues. The reason for this
is clear when it is recalled that for every
molecule of diphosphopyridine nucleo-
tide that is being reduced, one molecule
of pyruvate is formed concurrently.

A different explanation for this dis-
crepancy could be based on the find-
ings of Bloch-Frankenthal and Ram
(5) that the oxidation of lactate and
pyruvate in tissue slices is inhibited by
the addition of glucose. In the opinion
of these authors this inhibition occurred
at the level of the oxidative decarboxy-
lation of pyruvate.

It may be of interest to relate these
observations to the theory of Burk and
his co-workers (6) that the primary
biochemical lesion in cancer cells—or,
more correctly, the proximal cause of
the aerobic glycolysis of these—is at
the site of glucose absorption rather
than, as has long been maintained (no-
tably by Warburg), at the oxidative
phase of cell respiration. Two different
findings are also in accord with this
theory: (i) the finding that a lesser de-
gree of malignancy in a chrysoidin in-
duced hepatoma (7) that exhibited nor-
mal glucose-6-phosphatase activity and
was thus able to discard any excess
glucose, and (ii) the observation (8)
that the total incidence of cancer in
diabetics is half the incidence in non-
diabetic patients.

E. T. RakITZIS
47 Mouson St.,
P. Phaleron, Greece
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Rakitzis suggests that a discrepancy
exists between the extensive conversion
of pyruvate to lactate and the observa-
tion of essentially normal DPNH/DPN
ratios in malignant cells. Hohovst et al.
(1), however, have demonstrated that
the ratio of DPNH/DPN is apparently
affected by the oxidation-reduction state
of the cell and is only one of a number
of possible oxidation-reduction pairs.
Thus, the rate of glycolysis and of the
conversion of pyruvate to lactate does
not necessarily control this ratio.

Bloch-Frankenthal and Ram (2) sug-

14 SEPTEMBER 1962

ADVANCES IN INSTRUMENTATION FOR PROTEIN ANALYSIS

Reliable preparative
[ractionation with high

resolving power

THE PORATH*
ELECTROPHORES
COLUNMN SIZE
BY LKB

The new Porath Column is capable of handling from 30 to 200 ml of
sample, corresponding to 20 grams of dry substance. Utilizing counter-
current elution during electrophoresis, this apparatus will provide particu-
larly high separation power even for slowly moving components. While
these components are being separated, faster moving components are
continuously eluted from the bottom of the column into a fraction collector.
Stabilized and well defined experimental conditions are achieved since
there is no flow of buffer through the separation column during electro-
phoresis. Munktell ethanolyzed cellulose powder (LKB Cat. No. 5871),
PVC powder, or other stabilizing media suitable for zone electrophoresis
may be used with the Porath Column.

Typical applications include fractionation and purification of such com-
pounds as proteins, peptides, nucleic acids, nucleotides, enzymes, hormones
and other natural or synthetic polyelectrolytes with high molecular weight.

For complete information on the Porath Column,
and the special 1200 volt, 1 amp power supply,
write for literature file 5800 $9

*Designed by Dr. J. Porath at the Institute of Biochemistry, Uppsala University, Sweden.

LKB Instruments Inc., 4840 Rugby Ave., Washington 14, D. C.
International Headquarters: LKB-Produkter AB, P.O.B. 12220, Stockholm 12, Sweden

919




gested that the glucose inhibition of

_ pyruvate utilization in ascites cells was
caused by a combination of substrate
competition and inhibition of respira-
tion (the Crabtree effect); they proposed
that the latter effect of glucose was on
the decarboxylation of pyruvate. More
recent studies indicate that the mecha-
nism of the Crabtree effect which oc-
curs in malignant tissues as well as in
some normal tissues, involves the avail-
ability of adenosine di- or triphosphate
or inorganic phosphate (3), and that the
effect is not primarily due to a specific
inhibition by glucose.

Rakitzis supports the concept that
the cause of ‘the aerobic glycolysis of
malignant tissues is at the site of glu-
cose absorption, and he cites the low
incidence of cancer in diabetics (4) as
evidence. In regard to this suggestion a
quotation from Bell’s paper deserves
attention: “It appears that the total in-
cidence of cancer in males over 40
years of age is about twice as large in
non-diabetic as in diabetic cases, and
in females there is an even greater pre-
ponderance in the non-diabetic cases.
This is to be expected since every dis-
ease which shortens life shows a de-

creased incidence of malignant dis- |

ease. The total incidence of cancer is
likewise greatly reduced in tuberculosis,
heart disease, and cirrhosis of the liver.”
’ GEORGE E. BOXER
THOMAS M. DEVLIN
Merck Institute for Therapeutic
Research, Rahway, New Jersey
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Probability Learning

In a report in Science (I), S. H.
Revusky criticizes certain procedures
(“forced trials” and “correction”) which
have been used to control the distribu-
tion of reinforcement in experiments on
probability learning. With rats trained
by Revusky’s own (“nonreinforced
trials”) procedure choosing the more
frequently reinforced side of a T-maze
on 67.2 percent of trials in what may
seem to be a conventional 67:33 proba-
bility-learning experiment, the casual
reader is apt to gain the impression (i)
that probability matching has been
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demonstrated in the rat, and (ii) that
previous failures to demonstrate it may
be attributed simply to faulty proce-
dures. Neither of these conclusions
would be justified.

Has Revusky demonstrated “probabil-
ity matching” in the rat? Not in the
usual sense of the term (2). Nor has he
even given us an experiment on “prob-
ability learning” in the original (3) and
still current (4) sense of that term,
which implies a random or quasi-ran-
dom schedule of reinforcement. The

random, and a corresponding nonran-
domness appears in the behavior of his
animals. Examination of the protocols
(5) shows, not the gradual emergence
of a stable 67-percent preference for
the more frequently reinforced alterna-
tive (as Revusky’s mean values suggest),
but a considerable amount of persev-
eration in one or the other choice—long
runs of the preferred response m sepa-
rated by somewhat shorter runs of the
alternative response /. The tendency to-
ward perseveration may be seen in the
choices of one of the animals on the

schedule used by Revusky is far from
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VALUES FOR: VALUES FOR: VALUES FOR:

Albumin * Amylase Butanol-extractable
Calcium * Alkaline Phosphatase Todine

Chloride Bilirubin Cholesterol Esters
Cholesterol Caleium Cholinesterase
Creatinine Chloride Electrophoresis
Globulin Creatinine ron

Glucose Glucose Iron Binding Capacity

Non-protein Nitrogen
Phosphorus, inorganic
Potassium
Protein-bound lodine
Protein, Total

Sodium

*Lactic Dehydrogenase  Lipid, total
Non-protein Nitrogen  Magnesium
Phosphorus, inorganic Phospholipid
Potassium
Protein-bound lodine
Sodium

*Transaminase (SG0.T) *Transaminase (SGO.T
Urea Nitrogen Urea Nitrogen
Urie Acid Uric Acid

* Values for these components represent actual enzyme activity,
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