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SPECIAL ARTICLES

AN ‘EFFECT OF SHORT ELECTRIC WAVES ,rage in the resonating circuit was .95 to 1.2, and the%
ON DIPHTHERIA TOXIN INDEPENDENT < Erequency was 158,000,000 cycles per second. wi;;?f
OF THE HEAT F ACTOR k From the beginning, and so far in this Work——ehmqr ﬁ
matmg heat effect—completely negative results werei:iy’
Asour thirty-five years ago D’ Arsonval and Charrin obtained in attempts to sterilize milk and to destroy’\?"’%‘ i
found that high frequency currents of 200,000 cycles baeterm both in vivo and in vitro. Radiation in vwo,ﬂ
per sccond diminished the strength -of diphtheria hoth as general radiation of the whole animal and%
toxin. This offect was obtained without elevation of .local radiation to the site of injection, produced no:id
temporature to o lovel which would by -itself affect changes in the course of streptococcus infections- m"::,f
the toxin. Since that time little has been done to - guinea-pigs. In addition, no effects of the radlatlon <
develop this finding. Recent udvmlces'in short wave ' eou]d be detected on the precipitin titer of th
technique have given new impetus to the study of the pneumococcus antnem flom rabblts
biological action of these waves. It i readily ac- . .
cepted from many recent papers that such electrical - sqmes of experiments. First series: One sample of
waves may produee tremendous cllalngea|thr0uﬂh the' toxm was chilled in ice water to 7° C., then exposed :
indireet medium of temperature elevﬁtmn. Before; ‘to radiation until the temperature had risen to 38°- 4%3;,
any result is aseribod to the specifie aotlon of short 40°C. (about four minutes). When such a tempera- *"3 'vr'
elvetric waves, . hoat effect through conducnwty ‘and. “tire was attained the sample was taken out of the 8
eddy curvents must bo ruled-out. The, chlef import of _high frequency field and chilled again in the ice water. ”?@

!

)\-M

this paper is to show that radiation oﬁ‘the ‘type used This proecess was repeated until the total time of~ g
here is oapable of producing ohm\ge__'f‘m.hm gical - .radintion was fifteen to sixty minutes. A control {5
substances independent of a-heat effegta® «?eg w samplc was kept at the identical temperatures with; 3*"
Throughout, the wave-length was 1.9/ méters’ a‘nd the *the same rate of heating and cooling by alternate chill 18
substances to be radiated were placed betweenatwo *ing in iee water and immersion in a small heate 4
condeusor plates of a resonating civeuit, The &mper~ , water bath, The temperature attained did not affect '3
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the toxin of the control sample, but the radiated sam-
ple was ‘definitely attenuated in as short a time as
fifteen minutes.

The second series was performed with cooling dur-
ing the process of radiation. The toxin was placed
as a film about 0.5 mm in thickness between two walls
of concentric tubes and a chilled fluid was circulated
in*the inner tube.! The type of fluid used for the

coolmg was found to be of very great importance,

bécause absorption of the electric waves by tfle cen-
tral core of cooling fluid conditioned a loss of energy
wvailable to affect the toxin. The balanced molecu-
lar structure of benzol is such that it has no re-
sultant dipol, its dielectrie constant is the same at all
!fz_'equencies; and therefore no absorption bands should
" anticipated. The temperature of the thin toxin
ayer was determined by the use of a thermocouple at
ll times during the course of the radiation, and ad-
litional experiments were performed to investigate
hy direct action of the radiation on the thermo-
ouple. Corrections were made accordingly for this
atter action. The controls in this series were placed
0 similar thin films and at the same temperatures.
tadiation of the type described above with the benzol
ooler was found to be active in producing deteriora-
ion of the toxin in thin films at temperatures as low
3 15° C. Slmllar results were obtained with eold air
3 a cooler. P

It is notable at this time that although D’Arsonval
ad pronounced that a film of toxin was necessary in
ach work, the toxin in our hands was not.in ‘the be-
inning radiated in a film with any object other than
ficient cooling. Later when the means were devised
7 cool a full column of the toxin, the radiation on
1ch a column was found to be ineffective ‘at tempera-
res under 18° C. - It is remarkable that although the
hysical conditions of D’Arsonval’s work’ are Very
emote from those employed here, we still arrived in-
ependently at the same conélusion;*namely;” ‘that a
!m of the foxin seems to be essentxal to the greatest
otion of the radiation. = - R

The method of, assay of the results obta.med was
Sthe by skin tests in guinea-pigs and by, tests of the
thahty of the toxin as well. In general, so* far in’
1e;work, the two methods of assay have. been ‘found

» be in close; parallel with the skin test being’ 2 sOme— ;

hat* qmcker and possibly more delicate measure.
a¢ indetivation of the toxin is not complete, but by
‘teen minutes’ radiation with the benzol cooler at
mperatures never above: “body temperature, the

t The eﬂ‘iezeney of 'sueh a eooling mechanism’ was tested

skm‘-t@st‘*dos,e i six homs’ makos lifty skin tnst
doses (one h:ummumlethnl dose) equal to oue hait oE_b
one.skin ‘tést’ dose"-o the control. .

The axact nature 6f the mechanism of the (,hm\"'t, is
not clear it present' "but that the action obeurs without
heat effeet is apparent. The different responses to
changes m wave-length and the action on the two other
major ‘toxins, botulinus and tetaunus, together with
development of methods to measure necurately the
output between the plates at all times may in the
future clanfy the problem.

We ave further interested in the suggestion of
D’Arsonval that the irradiated diphtheria toxin should
be mvestlgated with regard to its propertics as an
immunizing substance.

: Raver R. MuLrox
EO Wactaw T. SzyMANOWSKY
Rovert Arax Hicks

WESTERN PENNSYLVANIA HosrITAL,
- INSTITUTE oF PATHOLOGY,
PITTSBURGH, PA. o
RESULTS OF TOTAL AND PARTIAL ADR
‘NALECTOMY. AND ADRENAL TRANS,
' PLANTATION IN THE ALBINO RAT

portion of white rats will survive total extifpation of
the adrenal gl.mds, and this has been gitributed to

cotirse ' of expenments on the syfvival of adre-
nalectommed rats at different atmogpheric pressures it
soon became eVIdent that all the/control animals, i.e.,
adrenalectomlzed “but kept normal atmospheric
pressure, died showmg the ¢
nalectomy, viz, excesswe ostration, muscular weak- -
ness, anorexm,,etc. On/the contrary, those rats in
which 4small fr‘agme was left in situ survived in-

de@nitely.' This”?v so directly opposed to the re-

sults of other invedtigators that we have made it a
pomt of specla,l udy. .

~To date, a. to' 1-of forty-eight rats has been oper-
7 lrty-two of these both adrenals were

removed :af the Same ‘time. All these animals died,

the survwal emod varymg from three to twenty days.
None '

- ‘Special’ experiments with the whole device immerged - Haf

a water bath at 55° C, ‘The cooler was"found to
-eserve the toxin unchanged for three hours. Such a-

mperature was pever approached in ‘the radxatmn'ex- 2




