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The inactivation effects on vaccinia are similar to
those observed for a widely separated group of viruses
affecting plants. When exposed to radiant energy of
either the x-ray® or ultra-violet® these viruses are also
inactivated, the survival ratios following simple expo-
nential curves of constant slope.

Curves of the linear type have been observed for
several more highly organized forms of life when
they are inactivated by Roentgen rays. The bacteria
Escherichia coli, Salmonella aertrycke and Staphylo-
coccus aureus’ are all inactivated in this manner by
various wave-lengths. Drosophila melanogaster sperm®
are killed in like manner. These Drosophila results
are of particular interest because of their analytical
possibilities. Irradiation of Drosophila sperm by
x-rays of wave:length from 2.29 A-0.01 A of radium
caused (1) death in certain of the sperm, (2) rear-
rangements in the chromatin (either within the gene

or linin thread) which expressed themselves as lethal .

effects in succeeding generations, crossing-over effects
and phenotypic differences of the non-lethal type of
gene mutations. Each of these effects of the radiant
energy is described by exponential curves. Since the
gene which makes these changes seems best interpreted
as a single unit, and since the gene in some cases after
radiation is modified rather than destroyed, it follows
that the energy absorbed within it must be absorbed
by different parts of the molecular structure, each deal-
ing with different phases of the gene’s several fune-
tions. Diverse expression of radiation effects are thus
to be expected on irradiating viruses and may be
expressed by loss of reproductive capacity (inactiva-
tion) and by mutation. Mutation effects and methods
of converting the Roentgen dosages incident to the
surface of the virus solution to those actually received
by the virus will be discussed in the completed work.

JorN W. GowEN

Avrrep M. Lucas
IowA STATE COLLEGE

ELECTROPHORETIC STUDY OF PITUITARY
LACTOGENIC HORMONE!

AN electrophoretic study of White’s erystalline lac-
togenic hormone has been reported by Shipley et al.2
Using the Hellige apparatus developed by Tiselius,?
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we have investigated the electrophoretic behavior and
iso-electric point of our own lactogenic preparations.
The lactogenic hormone (L 269) was prepared in
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essentially the same manner as previously published* 3
and contained approximately 20 Riddle-Bates units per
mg. L 269 also caused lactation in normal, virgin,
post-oestrus guinea pigs in a total dose of 4 mg or
less. The hormone was dissolved with the help of a
small amount of acid or alkali and dialyzed against the
desired buffers for 24 hours or more until there was
no difference in the pH and conductance between the
dialysate and the buffer. The ionic strength of the
phosphate or acetate buffer solutions was 0.055 in all
experiments. The potential gradients were kept prac-
tically constant (ca. 9 volts/cm).

The schlieren photographs, taken at 15-minute inter-
vals in a typical experiment with a 0.5 per cent. solu-
tion, are shown in Fig. 1. They show only one sharp
boundary throughout the experiment. Since Tiselius®
has demonstrated that 0.02 per cent. protein solution
can be detected by electrophoresis, the single boundary
shown by L 269 indicates that in all probability no
great amount of contaminant, if any, is present.
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The results of mobility studies made with 0.2-0.3
per cent. solutions of L 269 are recorded in Fig. 2.
The + and — refer to charge on the protein, which is
presumably the hormone. It will be seen that the iso-
electric point of the preparation falls at pH 5.70. It
is interesting to note that Shipley et al.? have reported
an iso-electric point of approximately pH 5.6 for their
preparation, although of the 4 electrophoresis experi-
ments made with their crystalline prolactin, only 2
were made with “native” substance.

While it may be concluded that the single sharp
boundary observed in these electrophoretic studies of
our lactogenic préparation is suggestive of its purity,
a more decisive conelusion may be reached from solubil-
ity studies now in progress.

Cron Hao L1
Wirniam R. Livons
HerperT M. EvaANs
UNIVERSITY OF CALIFORNIA,
BERKELEY

SCIENTIFIC APPARATUS AND LABORATORY METHODS

THE DETERMINATION OF CAROTENE

Ix the study of plant pigments two methods were
developed for the quantitative determination of earo-
tene. Willstdtter* used a two-phase solvent extrae-
tion method for separating carotene from xanthophyll
and chlorophyll. Tswett? made use of an adsorbing
column through which he passed a solution of plant
pigments forming a chromatograph of the plant pig-
ments with complete separation of carotene.

Many modifications of these two methods have been
developed since Moore® discovered that carotene was
converted into vitamin A. Schertz* modified Will-
stitter’s method so that carotene, xanthophyll and
chlorophyll could be determined quantitatively. Guil-
bert® modified Schertz method so that carotene deter-
minations could be made more rapidly. Peterson,
Hughes and Freeman® modified Guilbert’s method by
eliminating several unnecessary steps which further
reduced the time required for making carotene deter-
minations. Strain? used a modification of Tswett’s
method for obtaining carotene in erystalline form.

In the routine analysis of a large number of
samples of dehydrated alfalfa for the quantitative
19;7W. R. Lyons, Proc. Soc. Exp. Biol. and Med., 35: 645,

5 W R. Lyons, Cold Spring Harbor Symposia on Quan-
titative Biology, 5: 198, 1937.

6 A. Tiselius, Biochem. Jour., 31: 1464, 1937,

1¢¢Carotinoids and Related Pigments,’”’ L. S. Palmer,
pp. 202. The Chemieal Catalog Co., Inc., 1922,

2 Ibid., pp. 203.

8 Thomas Moore, Biochem. Jour., 241: 692, 1930.

4. M. Schertz, Plant Physiology, 3: 211, 1928,

5 H. R. Guilbert, Ind. Eng. Chem., Anal. Ed. 6: 452,
1934, :

determination of carotene any modification of the
‘Willstétter method required considerable mechanical
manipulation. Tswett’s method, although requiring
a longer time for the extraction of the plant pigments,
is quite simple, rapid and accurate. For the past
several years we have been using a modification of
Tswett’s method for the determination of earotene in
dehydrated alfalfa. :
Briefly, this method consists of placing a one-gram
sample of alfalfa in a flask, to which is added 100 cc
of petroleum ether. The flask is stoppered and set
aside over night. The petroleum ether solution of
plant pigments is poured on a column of finely
divided soda ash and drawn through the column by
the aid of suction. A chromatograph of the various
plant pigments forms on the column with the separa-
tion of carotene, which passes through with the
petroleum ether. Some of the petroleum ether is
absorbed by the soda ash so that it is necessary to
add fresh petroleum ether until it comes through
clear in order to elute all the carotene from the
column. The filtering column is made of a filter tube
with a small plug of cotton in the bottom upon which
is packed soda ash. Tswett recommended the use of
MgO or CaCO;. We find, however, that soda ash is
to be preferred to any other adsorbent which we have
used. -
GEORGE KERNOHAN
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