TABLE 2

Equiactive
molar ratios

Acetylcholine bromide

[ (CHz)sN+CH20HzOCICHs] Br- 1
B-Carbomethoxyethyltrimethyl- _ [ (st)aN*rCHzCHzCOCI—Is] Br- 15
ammonium bromide |
Betaine ethyl ester chloride [-‘(CiIa)NPCHzﬁOCHzCHs]Cl- 660
4-Methylamyltrlmetf‘}-ylammonium bromide [ (CHs) N+CHchzCH2(i3HCHs]Br- 1,370
' CHs
4-Acetoxyamyltrimethylammonium iodide [ (CHs) N+CH:CH2CH2CHCHs]1- 7,500
; OﬁCHs
(o]

likely that.the shifts in position of the carbonyl group
and adjacent oxygen are, in part, responsible for the
decreased activity of the B-carbomethoxyethyltrimethyl-
ammonium ion and the betaine ethyl ester.
| This brief summary of results that we have obtained,
iising the isolated heart of V. mercenaria as a test object,
siupports the view of Pfeiffer that an ether oxygen and
carbonyl group, spatially disposed as in acetyleholine, are
of special significance in determining the activity of
. acetyleholine analogues. However, in agreement with
Ing, we would emphasize the importance of exactness
of ¢“fit,”” or ‘‘dovetailing,’’ between all parts of the
drug molecule and structures in the receptor molecule.
It has been suggested earlier (7) that acetylcholine may
act as a coenzyme for an enzyme that plays a role in the
regulation of membrane polarity and permeability. This
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further evidence of the significance of molecular con-
figuration in the interaction of acetylcholine analogues
and receptor substance is not inconsistent with the
hypothesis. é
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The Photochemical Action of Ultraviolet
Light on the Absorption Spectra of
Nucleic Acid and Related Substances®

David Rapport and Attilio Canzanelli?

Department of Physiology,
Tufts College Medical School, Boston, Massachusetts

With the greater availability of materials capable of
producing ionizing radiations, there has been an increase
of interest in factors involved in the production of lethal
effects in microorganisms and also of mutational changes
in various types of living organisms. In view of the
known eytochemical importance of nucleic acids, as well
as their postulated significance, not only in the chromo-
somes but also in the eytoplasm, we have carried out
experiments on the photochemical effect of ‘ultraviolet
radiation on nucleic acids and related substances, in the
region of their major absorption, namely, about 260 my.

1 This work was done under a contract with the Atomic
Energy Commission and the Office of Naval Research and

with the aid of a grant from the National Advisory Cancer
Council of the U. S. Public Health Service.

2 With the technical assistance of Marion Hyatt. v
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Previous reports of investigations on spectral changes
in nucleic acids produced by ultraviolet radiations have
been conflicting. Heyroth and Loofbourow (2), using
a photographic colorimetric method, showed a reduction
in the selective absorption of desoxyribonucleic acid
(DNA), dichloromethyl pyrimidine, uracil, and adenine.
Caspersson (1) noted similar effects upon DNA, adenine,
guanine, and sodium urate and stated that the effect was
least in the nucleic acid, whose ‘‘constitution seemed to
stabilize the bonds.”” Hollaender (38) observed no
change in the absorption spectrum of a .5% solution of
sodium thymonucleate after irradiation for 83 hr. On
the other hand, Uber and Verbrugge (&), irradiating a
12.5x 10°M solution of the pyrimidine component of
thiamine for 2 hr, noted complete loss of selective ab-
sorption. More recently, Sinsheimer and Hastings (7)
found under conditions of their experiment a 63% loss
in the maximum absorption of uracil and 'uridine solu-
tion (6.2 ug/ml) following 16 hr of irradidtion-at pH
7.0, which was largely reversible ‘by changing the pH
to 1.0. Preliminary studies by them indicated -similar
reversibility for cytidylic aeid. They ' stated, however,
that thymine, cytosine, adenine, guanine, adenylic acid,
and guanylie acid are not decomposed under the same
conditions. Studying tobaceo mosaic virus, Oster and
MecLaren' (6) irradiated for 21 hr a .39% solution of
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nueleic acid derived from the virus and observed a 10%
increase in absorption, which they reconciled with the
fact that enzymatic degradation.of nucleic acid is ae-
companied by an inerease in absorption at 260 my (4, 5).
Oster and MecLaren also irradiated a dilute solution of
virus nueleic acid (8 x10° g/ml) for 3 min and observed
a similar increase in absorption.
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1t seems to us that these conflicting findings were
probably the result of differences in the conditions of
experimentation, and we have investigated the possi-
bility, with suitable dilutions and dosages, of observing
consistently the complete disruption of the rings in all
purine and pyrimidine compounds. We have been able
to observe such effects in all substances studied.

We have irradiated sodium ribonucleate, sodium
desoxyribonucleate, adenosine triphosphate, 3-adenylic
acid, adenosine, adenine, xanthine, hypoxanthine, urie
acid, guanine, uracil, and caffeine., The concentration of
the nucleate solutions was 25 ug/ml, exeept where noted.
All other solutions were 5x10° M. In early experi-
ments, the solutions were titrated almost to neutrality
but were unbuffered. Later, experiments like those il-
lustrated were buffered at pH 7.2 with phosphate.
Irradiation was earried out with a low-intensity mereury
discharge lamp (GE 15-w germicidal lamp), approxi-
mately 90% of whose radiation was at 253.7 mp. About
8 ml of solutions were placed in 150-mm long; 10-mm out-
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side diameter quartz and Pyrex tubes (for test and con-
trols), which were fastened to the lamp along its longi-
tudinal axis, thus permitting maximum intensﬂiy “of
irradiation. The volume of solution used did not quite
fill the tubes, so that by gentle longitudinal oseillation the
gas bubble stirred the contents of the tube, thus insuring
complete exposure to the radiation. (In most experi-
ments, the gas was air, but some experiments were
carried out.in an atmosphere of nitrogen.) It was found
that the temperature of the solutions exposed to radia-
tions (both test and control) quickly reached about 36°
C, where it remained constant. The absorption spectra
were determined with a Beckman spectrophotometer be-
tween 230 my and 310 mp.
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Qur results indicate that in all cases irradiation for 12
hr or more of dilute solutions (concentrations suitable
for spectrophotometric readings) disrupts the pyrimidine
structure completely, so-that the characteristic absorption
spectra are lost. The effects on the absorption curves of
a few of the substances studied are shown. in Figs. 1-4.
In these figures, the spectra of solutions before irradia-
tion are not shown, since they praetically coincide with
those obtained in the control Pyrex tubes. We repeated
Hollaender’s experiment with .5% desoxyribonucleate
and, like him, observed very little change in the: absorp-
tion spectrum. However, when we irradiated a dilute
solution, there was, as in the case of ribonucleate, eom-
plete abolition of ultraviolet absorption, as will. be seen
in Fig. 2. In other words, the failure to demonstrate an
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effect in concentrated solutions appears to be due to
masking by unchanged material.

Fig. 3 shows the time course for one of our tested sub-
stances, adenylic acid. Exposure to ultraviolet light for
4 hr results in approximately 20% reduction in absorption
at 260 mp, whereas for 6 hr the reduction is approxi-
mately 409%. After 12 hr exposure, the selective ab-
sorption spectrum disappears. Uric acid, which has two
peaks, one at 235 mp and the other at 290 mp, also”be-
haves as do all the other nucleic acid derivatives.- Com-
plete obliteration of its absorptmn curve is observed in
Fig. 4.

The curves showing the effect on the other substances
studied are omitted for lack of space. It suffices to say
that in all cases the curves are essentlally similar and
reproducible.
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Contact Potentials of Evaporated Iron Films
in Air and in Nitrogen at Low Pressure

Norman Hackerman and Leland L. Antes

Department of Chemistry and Bureau of
Engineering Research,
The University of Texas, Aiustin

Curves showing the variation of contact potential with
time for metal surfaces prepared by the evaporation
process have been obtained in vacuo at room temperature
using the method of Zisman (1). A platinum plate is
used as the standard of reference.

The change in potential of an iron surface amounts
to several tenths of a volt and is due largely to the sorp-
tion of oxygen. The rate is pressure-sensitive between
0.01 and 10 p; being very low and very high, respectively.
The curves at 0.1 are characterized by a. sharp rise,
followed by a rounded peak, which falls to a level about
0.3 v below the maximum.

."From between 0.01y and: Olp. to the hlgher pres-
sures; the potential change is reversible upon alternating
the pressure from high to'low values. The trend of the
variations indicates that 'irreversible sorption is con-
tinually taking- place, also, and at a rate that is more
or less dependent on the average pressure. The desorp-
‘tion rate is lower than the sorption rate. i
" When pure, dry nitrogen is introduced into the vacuum
chambeér, no appreciable change in surface potential with
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" became necessary to weigh the hearts.
with the analytic. balance proved impractical.

time is observed, and pulsing of the pressure does not
produce corresponding alternation in potential. This is
assumed to indicate that most of the observed change is
caused by oxygen.

Electrical resistance variations of similar evaporated
films in the same va¢uum range show that gross penetra-
tion of the oxygen and its combination with the iron are
negligibly slow in comparison with the surface sorption
effects, because the resistance increases at a megligible
rate at pressures of 0.1 u, whereas the surface potential
curve reaches its maximum within a minute.. A slight
reduction in resistance of the iron films occurs within a
few seconds after they are deposited and may be due to
atomic rearrangement or to a drop in temperature.

Exposure to pressures of 10-100 p resulted in slow
and probably incomplete resistance changes, which are not
reversible with reduction in pressure. At atmospheric
pressure and humidity, evaporated iron layers up to 30 A
in thickness show little change in resistance after 30
min, but the resistance gradually increases over a period
of hours at a rate depending on the thickness of the film.

In connection with these studies, experiments have been
conducted in which evaporated metal films were produced
within an electron microscope column. Electron diffrac-
tion patterns of these films were observed continuously
from the time of deposition. It was possible to follow
the formation of an oxide pattern over that of the metal
as a funection of time and pressure. For example, the
first perceptible change at a pressure of 27 requires
1 1/2 min for iron, whereas 27 min were required for
nickel. :

Studies of the type described for iron have been made
on a number of other metals, with results which vary
considerably from metal to metal. Details will shortly be
available.
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Improved Technique for Weighing Tissues
with the Cartesian Diver

Jay A. Smith and Melvin Post

Department of Physiology and Pharmacology,
The Chicago Medical School, Chicago, Illinois

In the course of experiments on respiration of embry-
onic chick hearts using the Cartesian diver technique, it
Ordinary methods

Zeuthen
(1) describes a method for weighing tissues and cells in
the Cartesian diver and presents equation (1) for caleu-
lation of weights:

B

B\ |
R, = BW | —22Pe W
—5
\'" 5= '

In this equation RW«, is the buoyed weight of the tissue,
RWgs; the buoyed weight of the standard, B is- atmos-
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