
[15. X l I .  1959] Kurze Mitteihmgen - Brief Reports 481 

6taient reprises pendant 2 semaines A la m6me cadence; 
8 k 10 jours apr~s la derni~re injection, les animaux 
6taient saign6s. 
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hnmuno6lectrophorOses de gonadotropines choriah.s hu- 
maines  contre  un immuns~rum atttigonadotropines 

(a: hormone t i t r an t  12000 UI/mg);  
(b: hormone t i t ran t  6000 UI]mg);  
(c: hormone t i t r an t  1 500 U|]mg).  

Les immuno61ectrophorbses ont 6t6 effectudes scion la 
m6thode de GRABAR et WILLIAMS 3 modifi6e en micro- 
technique par SCHEID~GGER*; toutefois, la longucur des 
fentes darts lesquelles on d6pose l'immuns6rum 6tait aug- 
ment6e, afin d'obtenir une meilleure s6paration des lignes 
de pr6cipitations: au moyen d'un appareil d6crit pr6c6- 
demment  ~, des fentes de 6 cm 6taient ainsi pr6pardes. 

Toutes ]es immuno61ectrophor~ses 6talent r6alis6es en 
tampon v~ronal ~ pH 8,2. 

Rdsultats. Cette technique permet de d~terminer le 
nombre des constituants antig6niques presents dans l'6- 
chantillon examin6, et de les caract6riser d'apr6s leur 
mobilit6 61ectrophor6tique et teur mobilit6 de diffusion 
(distance du sommet de la ligne de pr6cipitation h la fente 
contenant  l 'immuns6rum). 

Une premiere s6rie d'immuno61ectrophor~ses a 6t6 effec- 
tu6e (Fig. 1) contre un immuns6rum de cheval anti-s6rum 
humain (s6rum commercialis6 par l ' Insti tut  Pasteur). 

La pr6paration t i t rant  1500 U I par mg donne deu x lignes 
de pr6cipitation, au niveau de l'albumine et des globulines 
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at ainsi qu'une I~g6re trainee en # (Fig. 1 b) alors que la go_ 
nadotropine pure ne donne aucune ligne (Fig. 1 a), ce qui 
¢~tait pr~visible puisqu'elle ne se trouve pas dans le sdrum 
normal (la Figure I ces t  un cliche, d 'une immuno*lectro- 
phor6se du s~rum humain normal, effectu6 k titre de 
comparaison). 

Contre l 'immuns~rum de lapin antigonadotropine que 
nous avons obtenu, la pr6paration ti trant 1500 UI par rag, 
ayant servi ~t ie preparer, montre 7 ~ 8 lignes, de mobilit~s 
variables (Fig. 2c). l ine pr6paration d~j~ tr~s active 
(6000 UI par rag) ne montre plus que 4 lignes (Fig. 2b) 
d6tectant ainsi ies impuretds de ce produit; enfin une 
seule ligne apparalt ~ mr  l'hormone pure (Fig. 2a): cette 
ligne se situe entre lea lignes des globulines at s e t  fit (Is 
mobilit6 61ectrophor~tique de ia gonadotropine pure est 

pH 8,6, de - 2,5 x 10-s) t, cependant sa courbure est 
moins accentu~e et sa diffusion eat plus rapide. 

Remarquons que cette ligne caract6ristique se retrouve 
dans Ies hormones imputes. 

l)e cette s~rie d'exl~riences, les conclusions suivantes 
peuvent ~tre tir6es: d'une part, la puret6 de la preparation 
hormonale ti trant 12000 UI par mg est eonfirm~,e par 
une m6thode d 'une grande sensibilit6; d 'autre part, la 
gonatropine choriale humaine pr6~nte des propri~t~s anti- 
g6niques caract6ristiques qui peuvent ~tre utilis~es txmr 
suivre les progr~s d'une purification, et v~rifier facilement 
le degr6 de puret~ ties hormones obtenues. 
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Labovatoire de Chimie Biologique, Facultd de Mddecine, 
Paris, le 13 ]uillet 1959. 

Summary 
The purity of human chorionic gonadotropin showing 

an activity of 12.000/rag. is confirmed by immuno- 
electrophoretic analysis. Characteristic antigenic proper- 
ties of this hormone are revealed by this method. 

Ozone  Product ion  by a C o r o n a - t y p e  L o u d s p e a k e r  
and its T o x i c  Effects in Mice * 

In previous communicationsL ahigh frequency (l-50kc), 
high power (l.3 kw) corona-type hmdspeaker (hmo- 
phone s) was described as useful for studies of biological 
effects of noise in animals. The present report puints out 
the fact that such speakers are also very efficient ozonizers 
and should not be used without adequate ventilation. 

In principle, the Ionophone is a thermal sound source. 
The apparatus used in the present work consists of an 
audio signal generator, a radiofrequency oscillator, and 
a Vycor glass horn with a central platinum electrode anti 
an outer electrode. By means of a step-up transformer, a 
radio-frequency corona is produced between the center 
and outer electrodes. The rf power source can be modul- 
ated by the audio sigmd, and the thermal energy of the 
coromt is then modulated in the signal frequency range, 
2-4(I kc. Sound is produced as a result of adiabatic pres- 
sure changes which the corona produces in the air. Both 
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wa te r  and forced air  cooling sys t ems  were  employed  to  
p reven t  overhea t ing  of the  e lec t rodes  and  horn .  

Close up of Corona Type Loudspeaker Mounted on Roof of Rever- 
berant Exposure Chamber 

(A) Reverberant chamber; (B) Speaker assembly with hoses for 
water and air cooling; (C) Step-up coil circuit and matching eon- 

densor; (D) Ventilating system 

The Ionophone  was m o u n t e d  on a small  r e v e r b e r a n t  
c hambe r  (16 x 20 x 12 in.) as shown in the  Figure.  The 
e xhaus t  fan shown  on the  left  was a d d e d  af ter  ana lyses  
of ozone levels were  comple ted .  The  noise level dur ing  
exposure  was  132 db  (re 0-0002 d y n e s / c m  2) in t he  fre- 
quency  band ,  2-40 kc. Single, 15 rain exposures  of mice 
to Ionophone  noise were employed .  

The f irs t  t e s t s  cons is ted  of sub jec t ing  mice singly or in 
groups of 15 to Ionophone  noise for 10 to 15 min.  In  all 
ins tances  the  mice died dur ing  the  course of exposure ,  or 
wi th in  a few hours .  Dur ing  these  s tudies ,  cons iderable  
ozone odor could be de t ec t ed  in the  r e v e r b e r a n t  c h a m b e r  
as well as in t he  l abora to ry  which  housed  the  appara tus .  
Following these  tes ts ,  there  was also a not iceable  increase 
in compla in t s  of headaches  and  t h roa t  i r r i ta t ion  a m o n g  
labora tory  personnel .  In  order  to ver i fy  t h a t  the  ozone, 
and not  in tense  noise, was the  toxic  fac tor  involved,  the  
Ionophone  was p e r m i t t e d  to run  for 10 rain and  t h e n  
tu rned  off. F i f t een  mice were b r o u g h t  into the  l abora to ry  
and  placed in to  the  ozonized a t m o s p h e r e  of the  exposure  
c h a m b e r  w i t h o u t  sub jec t ing  the  mice to  any  noise st i-  
mulat ion.  All of t he  mice again died wi th in  a sho r t  t ime  
af ter  i n t roduc t ion  in to  the  chamber .  This  was r epea t ed  
on several  occasions and  in all cases mice died showing  
the  same s y m p t o m a t o l o g y  t h a t  was ev idenced  in the  
earlier tes ts  wi th  noise s t imula t ion .  

Three stages of ozone in tox ica t ion  were discernible in 
these  mice: (a) a s tage  of hype rexc i t a t ion ,  charac te r ized  
by  rest lessness,  leaping of mice wi th in  t he  c h a m b e r  and  
some f ight ing;  (b) a s tage of depress ion,  which  occurred  
wi th in  15 min  af ter  exposure ,  where in  the  mice became  
inact ive and showed signs of dyspnea ,  and  (c) a s tage  
where  mice exh ib i t ed  ex t r eme  dyspnea ,  uncoord ina te  
m o v e m e n t s  (usually followed by  par t ia l  para lys is  of the  
h ind  legs), coma,  and dea th ,  Mice which  surv ived  for 
several  hours  showed severe mucous  d ischarge  f rom the  
nose and  mouth .  A t  au topsy ,  all mice showed very  marked  
hype remia  and  hemor rhage  of the  resp i ra to ry  t r ac t  associ- 
a ted  wi th  severe p u l m o n a r y  e m p h y s e m a .  

Ozone concen t r a t ions  were  measured  in the  r e v e r b e r a n t  
c h a m b e r  and  in the  l abo ra to ry  using the  m e t h o d  recom-  
m e n d e d  by  BOELTER el al.4; as a check,  measures  were  
also made  following the  procedure  out l ined  by  BIRDSALL 
et al. 5. B o t h  m e t h o d s  involve the  ox ida t ion  of KI  to I2 
by  the  ozone and  the  subsequen t  t i t r a t i on  of free 12 wi th  
NaeS20 s. All of the  values  ob ta ined  wi th in  the  exposure  
c h a m b e r  (I0 min  runn ing  t ime of the  Ionophone)  were  
several  hundred - fo ld  the  le thal  concen t r a t i ons  r epo r t ed  
for an imals  or  h u m a n s  6. The values ranged  f rom 500 to  
4100 p p m  (par ts  per  million) of ozone in t he  exposure  
chamber .  In the  labora tory ,  ou ts ide  the  chamber ,  the  
ozone level was abou t  3-8 p p m  af te r  the  h m o p h o n e  was 
ope ra t ed  for 10-15 rain. 

By  s imply  using forced ex h au s t  ven t i l a t ion  (7 in. r o t a ry  
fan, 1700 rpm),  p iped  t h ro u g h  a w indow to the  outs ide,  
the  ozone level wi th in  the  c h a m b e r  and  l abo ra to ry  was  
reduced  below the  l imit  de tec tab le  b y  odor,  or measure -  
able by  the  iodometr ic  t echn iques  employed  ( < 0.1 ppm) .  
Three  dozen mice which  were sub jec ted  to Ionophone  
noise s t imula t ion  (with vent i la t ion)  for 17 h a week over  
a per iod of 2-1/2 weeks showed no s y m p t o m s  of ozone 
in tox ica t ion  or evidence  of r e sp i ra to ry  pa thology.  

Some au thors  list the  m i n i m u m  allowable concen t r a t ion  
of ozone for h u m a n s  as near  the  level a t  which  ozone can 
be de t ec t ed  by  odor  (0.05-0.1 ppm)  6. The toxic  l imit  
( th roa t  i r r i ta t ion ,  headaches)  is t h o u g h t  to  be a b o u t  1 p p m  
for several  hours  exposure  7. The  le thal  l imit  is not  spe-  
cified exac t ly  for man,  bu t  for an imals  is t h o u g h t  to  be 
abou t  15 p p m  for several  hours  exposure  s. In  an excel lent  
review of the  ozone l i terature ,  THORP r e c o m m e n d s  t h a t  
exposures  to ozone concen t ra t ions  in excess of 1 p p m  
should be cons idered  as po ten t i a l ly  haza rdous  to  heal th% 

In  r ecen t  years,  h igh f ideli ty,  tow power ,  co rona - type  
speakers  have  been  adver t i zed  as excel lent ,  ve ry-h igh  
f r equency  tweeters .  In  view of the  fact  t h a t  such tweete rs  
m a y  also be exce l len t  ozonizers,  one should caut ion  
aga ins t  using these  in poor ly  ven t i l a t ed  places,  especial ly 
if ozone odor  is de tec table .  

A. ANTHONY, S. BABCOCK, and F. ODA 

Biophysics Laboratories, Department o/ Zoology and 
Entomology and Department o/ Physics, The Pennsylvania 
State University, University Park (Pennsyh, a nia), Ju ly  29, 
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Rdsumd 

L ' i o n o p h o n e  est  un  6me t t eu r  sonique  et  u l t ra - son ique  
qui  util ise la par t icu lar i t6  q u ' o n t  les gaz d ' e t r e  ionis6s sous 
l 'e f fe t  d ' u n e  t ens ion  61ectrique tr~s 6tev6e et  de h a u t e  
fr6quence.  Ce g6n6rateur  es t  aussi un ozoniseur  eff icient  
e t  il es t  n~cessaire de ne l ' employer  q u ' av ec  une vent i la -  
t ion appropri6e.  
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