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.· .. , , · ·;., .. may be necessary. Use celloidin, or. l:i~tm-; •Dupo~t\f~'i:lewJ~lor·;,$tandar~ .must' b~· preii,~•;ta 

,· J' . · . ,, '.Duco qement, . permittin'g the. firs( af'~ti<i~tion '.to·{i~~~tiy.·~~~y :~,edu_cing a s-01utiQn eo.otainin~ :a~:· 
f~. ' · partly dry, a~ply a second layer of _,?e.~~,,t"h?ld -~-~~~~J~~

1
~o~n~:µ,.olyodate in 100 ep·~f !lO\~/· 

. place with weights or pre~sures for ,te~J_mU;l~tes f 'i;;~ru~ ~-t~i:~ent blue color can be ~e.ve~~-
, .: ''.': the job is done. (I have 1,uch a co11~;.fit.tt:d · ~r, a._tsolutio~·- IS. :re1uce~- by stannous _chl~ri?,e:,, · 
1

, · ·_ Leitz research microscope standing or/?,ai. _iµnbers}(,j_Iue :°.olo~. ~ •formed ':hi~ ~n be, dil~ ·. -',· 
" · micro-dissection apparatus, all beautiful _. :visible yet ,j,ftrr~cl·•1:DtenS1ty, ~y adding _10 ~; sulf~. _ ,, . 

dust-proof.) A cone frustum would-.b ... ~t~~_Ioom:g,?t~oper, diluti.~ns··a.'serie.s ?f,stan,?81' _-.~~·;,~Pf!. 
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but slightly more difficult to make; t ~tK~Fi:m~rely::1,_ga~rf~~}ch r~~r_esent definit::'·t~ '. o(':t>h0
~ .• 

a mat~er_ of fitting in the top. It , soy~i!d:•flimma~e Ht(~~fl?~~; pe~}111llion. . · .·· ·: ·· /•:, ,-*' • J;,, '.'' 
the. p1ecmg necessary for the ne.·,/' .::1:;i,< !\ ,, ,;-t,1 :: /;j J~e)>ll)-~,c,olo:r,de".eloped_ und ,:the 1atte:i: ~J,,ic}}:,.,. 

By folding the 'celluloid O r a:1~i~~·;.~*~~:to: gii~_-:,}.~1Rf;ia .s~ghtly different, hue.:fi:,~~•~h~:.colo~;;;_$£ff,, 

.. better rigidity I ?ave ma . a celluloi4:rf~se,!o co~~r ··,\~~ucjf st~ndard'P?~~h,o ,solu~f:'? ',~t~%~lig 
, a Thoma-Jung microtom . Dr. E/ 'f\·~~ptle~t, seemg . ;:'.di:ffere,nce m. color .1s not nough to, ~e:;!>bJec.!'.1~~~ 

. ~· _.· this, conceived the id of mak.in~ 
1
~~~ttir?of cases . /~s :' ii" m.att81'. pf f!lct,t . s per:maneilf blue: ~~!~~ie,' 

· ... • for beam balances. hese are folded ;mid cemented '. pares as; weU . tp_ the ipiknown blu~ · col~ . 311_,Jo 
like paper boxes. · :i ·.,;:::~f·,!J . · ~lue staridar~:pb.os ~ta· ~olor, :'. .. · <t ;,:; :,:'')\;(, 

F~°X/~iRR.ELMAN .. :-.:if;,'.l.'he shad~s of ~e colo~ vary_ with~ __ the,bigher'.oo!f 
' • AMERICAN U iVERSITY · '\,\,,: . ::~~ntl'.ation of b h ainmo~um molybdate ~nd:.sulfuri 

. . ·,;},'.~;, ~:. . ::tTeid. With he mentioned. amount of· ammoru, 
DEVEL PMENT OF A PERMANENT BLUE ;,!'#plybdate . _a slightly ,lower concentration than 

CO OR FOR COLORIMETRIC PROS- ·<10 n. sulfuric acid a bright yellow, color 'is pro 
PHORUS DETERMINATION {u.pon red~ctio~., 

T . E blue color used as a standard for Deniges :..,:.; ;I 

col rimetric method for the dete;~~!ltion of phos- , ··\~LOUISIANA STATE UNIVERSITY 
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SPECIAL A:RTICLES .· 
,''l"'·•;· . . " 

AN .EFFECT OF SHO~T ELECTRIC WAVES :.~g~ in the resonating circuit was .95 to 1.2, and Jh~. 
ON 'DIPHTHERIA TOXIN INDEPENDENT '.%:equency was 158,000,000 cycles per second. . ;•·'. 

OF THE HEAT FACTOR ·) (.From the beginning, and so far in this work-elim-. 
.. ,. iri'ating heat effect-completely negative results weri/ 

ABou'r thirty-five years ago D' Arsonval and Charrin obtained in attempts to sterilize milk and to dest;o ' 
found thnt high frequency currents of ~00,000 cycles bacteria both in vi-vo and in vitro. Radiation i~· vivo 
per second diminished tho strength of diphtheria both as general radiation of the whole animal an 
toxin. This_ effect was obtained without elevation of . ~ocal radiation to the site of injection, p_roduced. no; 
tcmporaturo to n level whfoh would by ·itself affect cliangcs in the course of streptococcus infections in 
Urn toxin. Since thnt t:imo little has been done to · 'guinea-pigs. In addition, no effects of the radiation 
develop this finding. Recent a<lvanccs in short wave ' ptn:ild be detected on the precipitin titer of thEf 
technique have g-ivcn uew impetus to the study of the pneumococcus nntisem from rabbits. · 
biologicnl net.ion of these waves. It _is readily ac- , ); 'l'he study of diphtheria toxin was made hi tw . 
ceptod from Jllllny recent papers that ,such electrical. 's~rics of experiments. First series: One sample 0~ 

wnvcs may prod11<io tremendous ehnnge~'.through the.'. toxin was chilled in ice water to 7° C., then exposed 
iuclirect mmliu1n of tompernturo tileyation. Befor~, ·to radiation until the temperature .had risen to 38°_:_: . 
nny n•snlt is mwribnd to the specific action of short 40QC. (ab6nt four minutes). When such a tempera-iJiit.' 
ohiutriu waves, , bent ~oot through coit'ductivity 'and · ture was at'tained the sample was taken out of the Joli' 
eddy ciu·xent.s must bo ruled·out. 'fh~,;~ef'import of·· high frequency field and chilled again in the ice water.ji 
this })npor i~ to :,;how that radiation.of'the:type used This process was repeated until the total time off' 
hm·o is oupn.blo of produt1ing oh~ng~s't_jn bi~~Qgicai radiation was fifteen to sixty minutes. A control \!~!'. 

subst.mwms in<lopondent of. a.- heut effo~'t.itr:"f ,-:•1i(: , :/ . , ,~ample was kept at the identical temperatures with.· 
'l'hroughont, tho ,vnve--length wu.s 1Jf!!9-€\teri(a.nq _the · tho same rate of heating and cooling by alternate chill~i 

i-nbstnncos to be rndiated WQl'O pla~ed be,tween,,two •, ing in ice water and immersion in a small heated,: 
eondtmSlll' plates of a rosonnting cireuit,.i _The :~per•'·· iater bath. The temperature attained did not affect. 
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the toxin of the control sample, but the radiated sam­
vle 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 plnced 
~s a film about 0.5 mm in thickness between two walls 
of concentric tubes and a chilled fluid was circulated 
iWthe inner tube.1 The type of fluid used for the 
cooling was found to .be of very great importance, 
because absorption of the electric waves by tf{e cen- · 
t:ral core of cooling fluid conditioned u loss of e~iergy 
wailable to affect the toxin. The balanced molecu-
!ar structure of benzol is such that it has no re­
;oltant dipol, its dielectric constant is the same at ull 
i'~quencies, and therefore no absorption bands should 
>!f anticipated. The temperature of the thin toxin 
ayer was determined by the use of a thermocouple at 
ill times during the course of the radiation, and ad­
Utional experiments were performed to investigate 
thy direct action of the radiation on the thermo­
·ouple. Corrections were made accordingly for this 
atter action. The controls in this series were placed 
n 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 
s 15° C. Siniilar results were obtained with cold air 
s a cooler. 
It is notable at this tinie that although D' Atsonval 

ad pronounced that a film of toxin was necessary in 
uch work, the toxin in our hands was n~t in the be­
inning radiated in a film with any object other than 
fficient cooling. Later when the means .were devised 
, cool a full column of the toxin, the radiation on 
.1ch a column. was found to be ineffective at tempera­
ires under 18° C. It is remarkable that .iilthough the 
hysical conditions of D' Arsonval's. work· are tery 
emote from those employed here, we still arrived in­
ependently at the same conclusion;1 namely;--that a 
lm of the toxin seems to, be essential. to th_e greatest 
ction of the· radiation. · · ' ·_; . ' ), .. , _,,: 
The method of, assay of the result1:1 · 9btained was 

)th· by ~kin tests in guinea-pigs an'd by;tests of the 
thality of .the toxin as well. In general, · so' far 1n 
t~i,W<>rk, 'the two methods of. ai,;say have. b~en/found 
, be.in Close.parallel, ~ith the skin test being·~ some­
h~f' qcicker and possibly more delicate measure. 
,1e irutctivation of the toxin is not compMe, but" by 
't~ minutes' radiation with the benzol cooler: at 
tnperatures ne~er above, body temperature, the 
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f'Th~ ¢licieney .ohueb 'fl, cooling mechanism:' was fusted 
, 'spee.:ia:l· 1:1xperiments with the whole device __ immer~ed 

a water bath at 55° C. The cooler was "found to 
·ese:rv~ the toxin unchanged 'for three hours ... ),u~h a 
tnperature was never a_pptoaehed in 'the radia,tion~ex-
,riments. · · · '. • \; .. *;,; . ,J;I 
{;\~;· ::;i1.,: -~- \ .. · : ,.;:\_ ... , ,:'. 

i,.;Af,'tf~,t;i\\'ti/.'11:«' < t Mc, ~-• : " 

tox:i,~t;t'datso aiil!m$hed that twcnty~ftvo skin t(,:;t • j,;' '.,_·,:•ti:• . ·it ,l, ' ' '• ft 

doses,'.1u;iic'~~d•'u1trad,ermnlly into a guinea-pig givo tho 
satn$:l's.rea~titli-:';~ tll•ti obtained with one skin t,est (foso 
of, the/·· ''I tiitiii . One .:hour's :ra<liution mnkes 
twenty~ti:i(skin t!i~t:'.doscs equal to one hnlf of OM 
skin :-(tist1t~Q$Oj' hlld'.· :six hours'. mitkes Hfty skin tost 
do~~~ '.'(.oneitwnimuril:.Iethnl dose) equnl to ouc half of 
one-skin tcst•dose;Jf.tJ1e control. .. · · . . . · .. 

The ox~ot ~a.t'uic,i.,6£ tho mechauism of the'clmngc is 
not ~lear:lit prese~fnrnt thnt tho action ofc.urs withont 
heat effecft is apparent. 'rho different responses to 
ehunges ii wave-length und the notion on the two oUH't' 
major -toxins, botulinus and tetunus, tog-ether wil.h 
development of methods to mcusnrn 1tecmat·dy the 
output between the plates at ull tinws m11y iu the 
fut~e cl&rify the problem. 

We ate further interested in tho suggestion of 
D'Arsonval that the irradinted diphtheria toxin should 
be investigated with regard to its properties as un 
immunizing substance. 

H,,\LPH R. 11ELLON 

,VACLAW 1'. SZYMANOWSKI 

RouERT ALAN HrcKs 
WES'l'ERN PENNSYLVANIA HOSPI'l'AL, 
:,INSTITUTE OF PA'l'IIOLOGY1 

PITTSBURGH, PA. 

RESULTS OF TOTAL AND PARTIAL ADR 
'~ALECTOMY AND ADRENAL TRANS­

PLANTATION IN THE ALBINO RAT, 
· IT hM generally' been considered that a 1 ge pro­

portion of white :rats will survive total ext' ·pation of 
the· adrenal glands,· and this has been ttributed to 
the·_)misence o':l:.i accessory adrenal ·ssue. In the 
course , of experiments on the St vival of adre­
nalectomized rats. at different atmo heric pressures it 
soon bec_ame _evident that all the control animals, i.e., 
adrenalectomizea' . but kept normal atmospheric 
pressure; died show1ng the c assic symptoms of adre­
nalectomy, -viz.,' exc~s-sive ostration, muscular weak- · 
ncss, al!-orexia;:.etc. :· 0 the contrary, those rats in 

• IV u l 

which·.a·small fr\igme was left in situ survived in-
de~nitfly. . This '}v so directly opposed to the re­
sjUs of ,other 'iny tigators that we have made it a 
point,,of special ~dy; . 
. ·,To date, a; to Vo£ forty-eight rats has been oper­
ate9. on~.-· In irty''.atwo of these both adrenals were 
r~moted • afi' e . ~a~e . time. All these animals died, 
th,e survival eriod varying from three to twenty days. 
N.:?ne {>f :t ese rats: gained in weight after the opera­
t~~~ ;{,o,n ', the ,contrary, there was a steady decline. · 

' ~i J' 035, typical of all these cases, was at the 
· tll_!l~ ,; l/ oper~tion seven months old, weighed 358 
~~ , ; ;{~as in' J:il~c.ellent condition; it died eight days 

; .;:1ft: J'~peratiori ;~I!-d. weighed 304 grams; at autopsy Jt;?,~'; ..... 
l., 
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