tablished in the flasks. Hematoxylin- and
eosin-stained preparations of cells grown
on coverslips in culture tubes showed
round or oval basophilic nuclei with nu-
merous mitotic figures and large amounts
of cytoplasm (Fig. 1).

The dramatic change in the appear-
ance of the cells after 5 days in medium
containing bovine embryo extract (23rd
day of cultivation) suggested to us that
the extract definitely influenced cell
transformation. A culture of the origi-
nal spindle-shaped cells which was not
exposed to embryo extract did not show
a change in cell type and was, eventually,
discarded on the 41st day of cultivation.
In a recent publication by Westwood,
Macpherson, and Titmuss (5) the au-
thors discuss various phases of cell type
change. They note that in their cultures
of embryo rabbit kidney tissue, fibro-
blasts were always present when trans-
formation occurred. Transformation oc-
curred spontaneously between the 26th
and the 65th day of cultivation and
could not be induced by any specific
factors in the preliminary treatment of
the tissues or in the treatment of the
cells at subculture.

Our strain of rabbit kidney cells was
serially subcultured in Eagle’s basal me-
dium containing 5 percent embryo ex-
tract and 20 percent rabbit serum for a
total of 118 days. At this time, two out
of four cultures were transferred to the
same medium but without the addition
of embryo extract. It was found that the
epithelial cell type remained unchanged
after repeated passage in the absence of
extract; therefore, the use of embryo ex-
tract was discontinued. At the present
time, the cells are being cultivated in
Eagle’s basal medium, as is described at
the beginning of this report. The RbK
cells have undergone 37 successful pas-
sages in this laboratory and have been
grown in quantity without difficulty. Sta-

Fig. 1. Stationary culture of rabbit kidney
epitheliallike cells from the fourth subcul-
ture in medium containing bovine embryo
extract. Hematoxylin-eosin (X 160).
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tionary cultures grow as well as rotated
cultures.

The susceptibility of the RbK strain
to several viruses is being investigated.
Preliminary results with poliovirus are
encouraging. This agent has been grown
serially in RbK cells through several
transfers with titers comparable to those
obtained in monkey kidney. Further-
more, it causes a cytopathology which
manifests itself by an early clumping of
the cells (1 to 3 days), followed by their
rapid and complete sloughing off the
glass (3 to 5 days) (6).

Rute M. Drew
Medical Department, Brookhaven
National Laboratory, Upton, New York
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Isotope Effects in
Gas-Liquid Chromatography

In view of the widespread use of gas-
liquid partition chromatography, it
seems timely to draw attention to the
considerable changes in retention volume
which may result from extensive substi-
tution of deuterium or tritium for hy-
drogen in organic compounds. Such
isotope effects, while they increase the
difficulty of identifying labeled com-
pounds, provide a measure of the rela-
tive vapor pressures of the isotopic com-
pounds and may, therefore, be used to
estimate the number of tritium atoms per
molecule of a substance that is present in
trace quantities.

Figure 1 shows the separation of cyclo-
hexane and cyclohexane-d,, (I) peaks
obtained at 53°C with a 4-meter didecyl
phthalate column and a flow rate of 45
ml (STP) of helium per minute, using a
Perkin-Elmer vapor fractometer (model
154). The number of theoretical plates
was calculated (2) to be about 2400. The
ratio of the “apparent” retention volumes
(3), (V'g)u/(V’g)p, was 1.80+0.01;
this is equal to the ratio of the vapor
pressures (4) at 53°C, pp/pg=1.08.
This is not unexpected, since it may be
shown (3, p. 161) for any two substances
that

( V'R)]./( Vla)z = 'Y2p2°/YIP1°

where p° is the vapor pressure of the

pure solute and ¥ is the activity coeffi-
cient of the solute in the stationary liquid
phase. This result indicates that the rela-
tive vapor pressures of isotopic molecules
can be measured by gas-liquid partition
chromatography in other cases where the
activity coefficients are expected to be
equal.

Isotope effects of similar magnitude
have been encountered in the gas-liquid
chromatography of tritiated substances
present in radiochemical amounts. As
part of an investigation of the labeled
products formed when organic com-
pounds are exposed to tritium gas (5),
benzene was irradiated by beta particles
from tritium at — 195°C. The products
were examined using a vapor fractometer
modified by addition of a small ionization
chamber within the heated enclosure and
in series with the thermal conductivity
cell. The outputs of the thermal conduc-
tivity cell (measuring total chemical
product) and of the ionization chamber
(measuring tritium) were registered si-
multaneously on synchronized recording
potentiometers.

Two of the major tritiated products
were observed to have retention volumes
about 5 percent and 10 percent smaller
than those of cyclohexane and of methyl-
cyclohexane, respectively. These two
radiochemical products were shown to be
tritiated cyclohexane and methylcyclo-
hexane since each was removed in the
same proportion (for more than 50-per-
cent removal) as the corresponding un-
labeled compound by formation of thio-
urea adducts (6). The magnitude of the
isotope effect for the tritiated cyclohex-
ane suggests that it contains an average
of three tritium atoms per molecule. The
presence of molecules containing smaller
and larger numbers of tritium atoms is
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Fig. 1. Separation of cyclohexane and
cyclohexane-dis by gas-liquid partition
chromatography.
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indicated by the observation that the

width at half-height of the radiochemi-

cal peak is more than twice that of the

corresponding chemical peak (7).
KenneTH E. WiLzBacH

PeTER RiESZ
Argonne National Laboratory,
Lemont, Illinois
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Sensitivity of Hamster
to Colchicine

In 1952, Orsini and Pansky (I) re-
ported that hamsters seem to possess a
natural resistance to colchicine. They
found that the hamster would survive
when it was injected with dosages rang-
ing from 0.12 to 10 mg per 100 g of
body weight. Upon noting this work, we
undertook an investigation to discover
the lethal dosage for the hamster and to
note any gross effects that might occur
(2).

Young mature males 10 to 12 weeks of
age were used for the entire series. The
animals were deprived of food for 24
hours before injection but were allowed
water at liberty. The weights, dosage,
and subsequent history of the animals
were recorded, and all animals were in-
jected intraperitoneally in the morning.

Several animals were injected with
dosages up to 10 mg/100 g of body
weight, and no outward effects of the
drug were noted. At the 15-mg level,
slight paralysis and loss of weight were
observed. The dosage was increased to
30 mg and increased by 10-mg steps
thereafter. With the 30- and 40-mg dos-
ages, all animals displayed slight paraly-
sis in the rear quarters, drowsiness, in-
ability to maintain equilibrium, and a
marked loss of weight. The severity of
these symptoms increased with increased
dosages. When given 50 to 70 mg/100 g
of body weight, the majority of the ani-
mals went into a coma preceded by
paralysis and surges of transient tetany,
from which they did not recover. One
of the animals that received 50 mg and
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two of those that received 60 mg dis-
played severe nasal hemorrhages before
death. No diarrhea or bloody stools were
present, as has been reported for the rat
(2). The results are recorded in Table 1.

On autopsy, pinpoint hemorrhages
were present on the small and large in-
testines, Histological sections were made
of the small intestines to observe any
mitotic variation. In all cases there was
a marked increase in the number of meta-
phase figures and an absence of spindle
fibers in many cells.

Eleven males which survived the pre-
vious treatment were kept to observe any
latent effects that might develop. The
animals were checked, weighed, and
placed with females in heat many times
during the following 6 months. The
males that received the 50- and 60-mg
dosages never regained the tremendous
weight lost, and two of the animals that
received 60-mg dosages died within 3
months. Animals of these groups were
hypersensitive and unsure of balance, as
if their nervous or muscular system, or
both, had been affected. Animals of the
groups that received 30- and 40-mg dos-
ages appeared normal and regained most
or all of the weight lost.

None of the 11 males which received
from 30 to 60 mg/100 g of body weight
mounted a female, but all would go
through the preliminary actions of breed-
ing. However, males that received a dos-
age of 15 mg/100 g of body weight were
fertile. Six months after the beginning
of the experiment, the animals were sac-
rificed. In the two that had received
60-mg dosages, the following conditions
were noted: the liver adhered to the dia-
phragm, the intestines were adhered to
themselves and to the body wall, and the
testes were approximately one-half of
normal size. In the other groups, adhe-
sions were not as evident and occurred
only among the intestinal loops.

Histologically, the testes of these ani-
mals showed a conspicuous absence of
secondary spermatocytes, spermatids,
and spermatozoa. In many instances all
cell types were sloughed in clumps into
the lumen of the tubules. The secondary
spermatocytes, spermatids, and sperm
were completely absent in about one-
third of the tubules of the groups that
received 60 mg dosages but ranged to
near normal in the group that received
30 mg dosages.

From the data given it is evident that
the lethal dosage of colchicine for the
hamster is approximately 70 mg/100 g
of body weight. The presence of paraly-
sis and the loss of consciousness indicate
that the effects of colchicine on the ner-
vous system are the main factor causing
death. Colchicine will cause an arrest of
cell mitosis in the metaphase stage in
the hamster. In other work (3) the fol-

Table 1. Survival of hamsters following
administration of various dosages of col-
chicine.

Deaths
Dosage
(mg/100 No. . Sur-
gof in Z;::: vivals
!‘)';d)y group  No. ;iicction (No-)
’ (hr)
30 4 4
40 4 1 27 3
50 5 1 30 3
1 45
60 8 1 2 5
1 3
1 108
70 8 3 0.5 0
2 2
2 3
1 45
75 5 2 0.5 0
2 2
1 3

lowing is shown: (i) the effect of colchi-
cine on the mitotic index of the crypts of
Liberkithn at the 1 mg/100 g dosage
level; (ii) the optimal dosage for maxi-
mal arrested metaphases; (iii) dosages
that inhibit reproduction in the female;
(iv) dosages that cause resorption of the
fetuses in late pregnancy (4).
Cuarces L. TURBYFILL
A. L. SopERWALL
Department of Biology,
University of Oregon, Eugene
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Alpha-Rhythm Responsiveness
in Normal, Schizophrenic,
and Brain-Damaged Persons

Routine examination of electroenceph-
alographic records does not show that
the electroencephalograms of schizo-
phrenics differ in any consistent man-
ner from those of normal patients ().
However, more active electroencephalo-
graphic techniques which introduce ex-
perimental variables in order to test for
electroencephalographic changes hold
more promise. Berger (2) long ago noted
that sensory stimulation produced alpha
blocking among normal persons. Later,
Liberson (3) reported less reduction in
alpha activity in response to light (a flash
every 2 seconds) among catatonics than
among psychoneurotics. Mundy-Castle
(4) has emphasized the usefulness of
more rapid photic stimulation, capable
of producing alpha driving (increased
amplitude or change in frequency) for

749



