responding readings of the horizontal and vertical de-
tectors were obtained on recorders with matched chart
speeds.

Readings of the horizontal detector were corrected
to represent scattering intensity for the volume of the
beam seen at 90 deg. To simplify comparisons betweén
fogs of different or varying density, the intensity of
scattered light was recorded as the ratio of the read-
ings at each angle to a horizontal reading obtained at
90 deg after each angular setting. In the notation
used, direct transmission is 0-deg scattering, whereas
light scattered directly back toward the source would
be 180-deg scattering.

Characteristic curves obtained for the angular vari-
ation of the intensity of light seattered in a horizontal
plane by the water and ice aerosols and a theoretical
curve for monodisperse water droplets are shown in
Fig. 1.

All tests of unseeded water fogs showed high scat-
tering intensities at low scattering angles, decreasing
seattering to about 125 deg, and a maximum in high-
angle scattering in the region of 147 deg. Unseeded
fogs did not scintillate.

The theoretical curve was obtained from computed
values published by Gumprecht and others (9) for the
angular distribution of light at 5460 A scattered by
water droplets 3.51 in radius. At 150 deg, it shows a
maximum scattering of 3.6 times the 90-deg values. In
experimental water fogs, the maximum occurred at
147 deg and was consistently greater than twice the
90-deg value. The occurrence of maxinium scattering
at an angle intermediate between that shown in the
theoretical curve and that found for the foghow (140
to 143 deg) suggests a particle radius intermediate be-
tween 3.5 and 30 u for the fogs used in these studies
and indieates the possibility that the position of maxi-
mum scattering might be used as a messure of aver-
age particle size in atmospherie fogs.

All tests of seeded fogs showed high scattering in-
tensities at low angles, decreasing to very low inten-
sities at angles greater than 125 deg. Séintillations
were observed a few seconds after seeding. In the
region of 147 deg, the scattering of an ice aerosol was
one-fifth or less than that of a water aerosol having
the same seattering at 90 deg. A slight inflection in
some ice aerosol curves in the region of 147 deg prob-
ably indicates the presence of some water droplets or
ice spheres. The ratio of the scattering intensity in the
horizontal plane at the maximum in the region of 147
deg to the scattering intensity at 90 deg appears to
provide a measure of the relative proportion of spheri-
cal water or ice particles to crystalline ice particles in
an aerosol.

Conversion of a water aerosol into ice form led to
an increase of the 90-deg horizontal scattering at the
expense of the 90-deg vertical scattering by as much
as 40 percent. It is suggested that this effect is caused
by, and provides a measure of, the orientation of the
ice erystals in an ice aerosol.

Further studies of the photometry of ice and water
aerosols are beinlg evaluated and will be reported later.
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Identity of Sweat Glands Stimulated by
Heat, Epinephrine, and Acetylcholine

Sherman M. Mellinkoff and R. R. Sonnenschein

Departments of Medicine and Physiology,
University of California Medical Center, Los Angéles

It has been clearly demonstrated that both epineph-
rine and acetylcholine activate sweat glands (1, 2).
This study (3) was undertaken to determine whether
acetylcholine and epinephrine stimulate the same
sweat glands, or separate groups of glands, and to
correlate the response to these stimuli with that evoked
reflexly by heat.

On the forearm of each of two subjects an area of
skin approximately 0.5 em in diameter was identified
by two small moles. At weekly intervals, after the hairs
were clipped short, the test areas were painted with
tineture of iodine and then coated with a 50-percent
emulsion of starch in castor oil, as deséribed by Wada
(2). When spontaneous sweating oceurred at room
temperature, the subject’s back was heated with an
infrared lamp until he felt a geheralized diaphoresis.
When on the cool days no spontaneous sweating oc-
curred, the starch emulsion was gently removedl with
cold water, iodine was reapplied, 0.05 ml of either
acetyleholine chloride (1:10,000) or epinephrine hy-
drochloride (1 :10,000), each in 0.9-percent NaCl,
was injected into the test area intradermally, and the
starch emulsion was reapplied. Before application of
the starch in each case the moles were marked with a
fine spot of India ink.

‘When the sweating response was clearly représented
by isolated black spots a photograph of the test area
was taken at a uniform magnification, using an in-
stantaneous flash of light to avoid heating the arm.
In each case after the drug injections, the complete
absence of spontaneous sweating was verified by in-
spection of areas of skin similarly prepared but at a
short distance from the injection site.

From the original negatives, transparent positives
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Fig. 1. Sweat responses to the three stimuli in one sub-
ject. 4 and B are the reference spots (moles), marked
with India ink before photographing. The added lines
are beneath two groups of sweat spots that appear in all
three instances. Other coinciding spots may be seen.

were made so that the spots of sweat appeared black
upon a pale transparent.background. It was thus pos-
sible to attempt superimposition of the photographs
in front of a bright light, using the two moles and the
clipped hairs as reference points. This simple tech-
nique revealed the following: (i) Some of the indi-
vidual sweat glands were stimulated on one occasion
and not on another, despite the reapplication of the
same stimulus and the reappearance of an approxi-
mately equal number of black spots in the same area.
This “responsiveness” of the glands appeared to be
capricious. (ii) It was nevertheless clear that, despite
this individual variation, a very similar pattern of
sweat glands was produced in each case by heat, epi-
nephrine, and acetylcholine (Fig. 1) The similarity
in pattern was so obvious that prints from any two
stimuli could be superimposed in such a way that a
large percentage of the spots coincided.

This visual impression was tested statistically as
follows: Some of the positive transparencies were
placed in a photographic enlarger, and the shadows
were projected upon white paper at a standard dis-
tance and over a standard area. The black spots from
a given print were then traced in a given color, and
upon the same area of paper the spots of another
print were traced in another color. Spots touching
each other were considered coincident. In this manner
the coincidence of spots derived from each subject
was tabulated for the following combinations: (i)
thermal patterns, (ii) epinephrine patterns, (iii) ace-
tylcholine patterns, (iv) thermal and epinephrine, (v)
thermal and acetylcholine, (vi) epinephrine and acetyl-
choline, (vii) a print produced by any of the three
stimuli and the same print turned 180°, and (viii) a
print produced by any of the three stimuli and a print
produced by another stimulus rotated 180°. Random
coincidence of spots would be directly proportional to
the product of the number of spots in any two prints
if all the spots were of equal size. Since both the dif-
ferences in size of the spots and the average size of
spots were negligible, as compared with the total area,
for each pair of prints plotted a value (“J”’) was com-
puted, representing the ratio of the number of coinei-
dent spots to the product of the total number of spots
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in each print that fell within the tabulated area. The
average J-value for one stimulus with another at 180°
and one print with another at 180°, or the two com-
bined, was about 0.0027, whereas all other J-values
were in the neighborhood of 4 times as great, about
0.01 or more.

No significant difference occurred between average
J for the prints compared with themselves at 180° of
rotation and average J for different prints so com-
pared (p > 0.2). This suggests a random distribution
of the sweat glands, and hence all prints compared at
180° were pooled to determine J for chance coinci-
dence. There was no significant difference between J
for the prints produced by identical stimuli and J for
prints produced by different stimuli (p > 0.5). The
difference, however, between J for the prints super-
imposed properly and J for the prints superimposed
at 180° was highly significant (p < 0.001). In other
words, coincidence among sweat patterns evoked by
different stimuli was as good as that produced by the
same stimulus on different occasions. The extent of
this coincidence was far greater than that demon-
strated to occur at random.

This degree of similarity among the patterns evoked
by the three different stimuli would not be found if
each stimulus involved a different set of sweat glands.
The findings are consistent with the view that the same
individual sweat glands are stimulated by epinephrine
and acetylcholine, at the concentrations used, and re-
flexly by heat. This demonstration does not imply a
dual innervation of the sweat glands.
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Resistance of M. tuberculosis
to the PAS Salt of INH

H. Brodhage

Institute of Pathology and Bacteriology,
Cantonal General Hospital, Lucerne, Switzerland

Preliminary tests have shown that the p-amino-
salicylate (PAS) salt of isonicotinylhydrazine (INH)
(1) is unexpectedly highly active in in wvitro tests
against M. tuberculosis (H 37 Rv). This tuberculo-
static effect was confirmed in therapeutie tests carried
out on the guinea pig. Further in vitro tests on the
activity of the PAS salt of INH (2) against M.
tuberculosis (H 37 Rv) (3) and certain resistant
strains are herewith reported.

In our in vitro experiments (serial dilution tests in
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