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~ P.aralyzing dose of e ton i tazene  on the  ac t iv i ty  of an 
xp~ratory neuron in 8 squirre l  monkeys  were also evalu-  
±t ed. Exp i ra to ry  neurons  were  def ined as uni ts  whose 
ursts of fir ing coincided wi th  the exp i ra to ry  phase of the  

respiratory cycle. The  results  were ident ica l  in eve ry  
case. The dura t ion  of t he  burs ts  and the  n u m b e r  of 
pikes/burst increased gradual ly ,  s t a r t ing  a lmos t  imme-  
ately af ter  the inject ion.  Af te r  10-20 resp i ra tory  move-  

ments, respi ra tory  paralysis  occurred and the  uni t  fired 
Continuously a t  a v e r y  h igh  rate .  This  h igh  ra te  of fir ing 
Was mainta ined for 1-2 rain and then  the  f requency de- 
creased gradual ly  unti l ,  eventua l ly ,  all  a c t i v i t y  disap-  
peared (Figure 2). In  a few exper iments  ga l lamine  tr i-  
ethiodide was in}eeted be/ore  e toni tazene.  In  eve ry  case 
the results were the  same, i.e. t he  ga l lamine  t r ie th iodide  
did not  modify  the  effects of e toni tazene.  

In 2 dogs, a para lyz ing  dose of e toni tazene  (20 mg/kg) 
~'as injected while  t he  ac t i v i t y  of an  exp i r a to ry  neuron  
Was being recorded.  The  results were s imi lar  to those de- 
Scribed for the  monkey.  A n u m b e r  of respiratorTf uni ts  
displayed discharge pa t t e rns  t h a t  did no t  fall  wi th in  the  

efinitions of insp i ra tory  or  exp i r a to ry  neurons  used in 
this study. These units  reac ted  to the admin i s t r a t ion  of 
.etonitazene in an unpred ic tab le  m a n n e r  by  e i ther  increas- 
mg or decreasing the i r  ra tes  of firing. 

Discussion. The  resul ts  indicate  tha t ,  in bo th  dog and 
sqairrel monkey ,  e ton i tazene  has  a clear, def in i t ive  effect 
Upon respi ra tory  neurons  whose burs ts  of fir ing coincide 
With e i ther  the  insp i ra tory  or  t h e  exp i ra to ry  phase  of the  
reapiratory cycle. E ton i t azene  has, on  the  o the r  hand,  an  
Unpredictable effect upon neurons t h a t  fire synchronous ly  
With respirat ion,  bu t  whose burs ts  of f i r ing do go t  coincide 
With ei ther  phase  of  the  cycle. The  la t te r  neurons  are no t  
recording ar t i fac ts  because,  fol lowing the  in jec t ion  of 
gal]amine t r ie th iodide  or  curare  and suff icient  locomotor  
and respira tory paralysis ,  the  uni t s  cont inued  thei r  f ir ing 
in bursts. I n  t e rms  of the i r  response to  t he  admin i s t r a t ion  
of etonitazene,  resp i ra tory  neurons  could therefore  be di- 

V ided into 2 groups.  W h e t h e r  such d i c o t o m y  exists also ~ m a  funct ional  po in t  of v iew remains  to be de te rmined .  
. ~ is mteres t ing  to note  tha t ,  among  the  a typ ica l  neurons  
lt~vestigated, no obvious local izat ion wi th in  any  par t  of 
ae medulla  ob longa ta  was observed,  i.e. t h e y  were inter-  

mingled wi th  the  typ ica l  resp i ra tory  neurons.  
The results also indicate  t h a t  e ton i tazene  has  an  exci ta-  

tory effect upon neurons f i r ing dur ing the  exp i ra to ry  
Phase of the  resp i ra tory  cycle, and an inh ib i to ry  effect  
Upon neurons f i r ing dur ing  the  insp i ra to ry  phase of t he  
CYcle. I t  could n o t  be de termined ,  however ,  whe the r  

e toni tazene  acts d i rec t ly  upon the  resp i ra to ry  neurons  or  
whe the r  these  effects are secondary.  I t  is in te res t ing  to 
note  t h a t  a l though  e ton i tazene  has  a clear  exc i t a to ry  ef- 
fect  upon the  exp i r a to ry  componen t  of t he  resp i ra to ry  
centers  (or a t  least  some of i t s  ind iv idua l  cel lular  compo-  
nents),  the  resp i ra tory  ar res t  p roduced  by  the  d rug  is n o t  
a t  expi ra t ion  b u t  a t  mid-posi t ion.  W e  found no qua l i ta -  
t ive  difference be tween  the  2 species s tudied in regard  to 
the  response of ind iv idual  resp i ra tory  neurons to the  ad-  
min i s t r a t ion  of e toni tazene .  Thus,  t he  ques t ion  of dif- 
ferent ia l  sens i t iv i ty  of  t he  2 an imal  species to  e ton i t azene  
remains  unanswered.  

The  ac t ion  of e toni tazene  upon resp i ra tory  neurons  
bears  some similar i t ies  to  t h a t  described 'for sod ium 
pen tobarb i t a t  by  ROBSON et  al. 3. These  inves t iga tors  
found t h a t  both  insp i ra tory  and exp i ra to ry  neurons  re- 
sponded to the  admin i s t r a t ion  of sodium pen toba rb i t a l  
by  e i ther  f ir ing cont inuous ly  o r  by  t o t a l  silence. However ,  
we consis tent ly  found t h a t  insp i ra tory  neurons s topped  
fir ing and t h a t  exp i ra to ry  neurons fired cont inuous ly  in 
response to  t he  admin i s t r a t ion  of e toni tazene .  Therefore ,  
a d i f ferent  mechan i sm of ac t ion  m u s t  be  pos tu la ted .  
Ten ta t ive ly ,  however ,  our  results  do no t  seem to be in 
d i sagreement  wi th  the  concept  t h a t  r esp i ra to ry  peri-  
odic i ty  depends  on the  re la t ive  ac t i v i t y  of the  2 m u t u a l l y  
inh ib i to ry  ne tworks  4, a no t ion  suppor ted  b y  the  resul ts  
of lZOBSOI~ e t  al. s,s. 

Resurnen. E n  este es tudio  se ana l izan  los efectos de la 
adminis t rac i6n  de e ton i tazene  sobre la  ac t iv idad  de las 
neuronas  respira tor ias  en el perro y el mono.  Las neuronas  
inspira tor ias  responden con cese to ta l  de su ac t iv idad  y 
las neuronas  expi ra tor ias  responden  con una  descarga de 
ac t iv idad  con t inua  has t a  la muer te  del  animal ,  
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Tissue Toxicity of Radiologic Contrast Media 
Evaluated with Tetrahymena pyrijormis 

The use of cer ta in  pro tozoans  in toxicologic  tes ts  has 
~een developed to  an ao•reciable ex t en t  only  in recent  
years (H'dTNER1). Recent ' ly  the  ci l ia ted pro tozoan ,  Tetra- 
n, Yrnena pyri/ormis, has been uti l ized for t he  eva lua t ion  of 
~l)e tissue tox ic i ty  of radmlogm cont ras t  media  (MARK et  

Parallel to the damaging  effects of the  same media  in the  
VascUlar endo the l ium of super ior  animals .  ' " L 

~'ollowm th  and ex erlmentatmn FE ~J " g e deve lopmen t  p " ( - 
~ R  et al. 8 and BONATI e t  al. 4) of a new cont ras t  med ium 
ur Use in u rography  (Iodamide),  charac ter ized  by  a v e r y  

h igh  t issue tolerance,  we found i t  in te res t ing  to inves t i -  
ga te  t he  effect  of th is  m e d i u m  on  T. pyri[ormis as com- 
pared to the  o ther  media  a l ready  s tudied  in this  respect.  

Method. We used 7". pyriformis va t .  i t y p e  I I  6 culti-  
v a t e d  in a med ium conta in ing  1% proteose  pep tone  

1 S. H. HrrTNER, Protozoology ll ,  1 (1964). 
2 M. F. MARK, A. M, I~IPARATO, S. H. HUTNER, and H. BAKI~R, 

Anglology I4t, 383 (1963). 
3 E. F~LDER, D. PITR~, and °L. FU~IAGALI, I, Heir. chim. Acta 98, 

259 (1965). 
4 F. BONATI, G. F, ROSATI, and M. G. POLgTTO, Arzneimittel- 

Forseh. 15, 222 (1965). 
The strain of 7". pyrilormis was received from S. H. HUTNER Ot 
Haskins Laboratories, New York, N.Y., to whom our thanks are 
hereby extended. 
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(Difco); the medium was sterilized at 110°C for 20 min, 
then 1% glucose sterilized by filtration was added; the 
final pH was 7.0. 

The protozoans were grown in test tubes containing 
20 ml of medium, each tube being inoculated with 1.0 ml 
of culture and then incubated at 27 °C for 48 h. The cul- 
tures were centrifuged at 3000 rpm for 5 rain, then 
washed twice with 0.42% sodium chloride solution at  
pH 7; the t ransmit tance was adjusted to an extinction of 
0.22 at 525 nm in tes t  tubes with a diameter  of 12 mm 
(spectrophotometer: Spectronic 20, :Bausch & Lomb). 
The cells thus prepared were allowed to rest at room tem- 
perature for 2 h and so resume their  original motility. 

Then 0.5 ml portions of the protozoan suspension were 
mixed with 1.5 ml portions of various dilutions o~ the 
contrast  media prepared to correspond to final concen- 
trations of 12.5, 10.0, 8.0, 6.4, 5.1, and 4.0% of iodinized 
acid (respectively acetrizoic, diatrizoic, iothalamic, diiodo- 
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pyridone-N-acetic acid and iodamide) salified with NaOI4 
or methylglucamine. 

After 1 h at  room temperature (approximately 20 °C) 
we counted the mobile and immobilized protozoans in a 
Thoma-Zeiss counting cell. With  the results of this count, 
as obtained with each of the compounds tested, we calcu" 
lated the regression straight line representing the con" 
centration/immobilizing effect (dose response) by the use 
of probits (see Figure) and the median immobilizing con- 
centration (IC~,) with the respective limits of confidenC0 
(P = 0.05). The values corresponding to the various corn" 
pounds tested are shown in the Table. 

Results. Our results are comparable with those ob- 
tained by MARK et al. 3, with due allowance for the fact 
tha t  they expressed the concentrations of the solutions 
as salts, whereas in our tests we preferred to express ther~ 
as acid, also in order to facilitate comparison between 
salts with different bases. 

Once a g a i n  acetrizoate, both sodium and methyl" 
glucamine, turned out to be the most toxic of the com- 
pounds used in these tests; diiodopyridone acetate waS 
the next  most toxic. Diatrizoate, iothalamate,  and 
iodamide were better  tolerated as a group; among these, 
however, iodamide was the best tolerated of all. 

A comparison of ICsos evinced a statistically significant 
difference (P  < 0.05) between the IC6o of iodamide as a 
methylglucamine salt and that  of all Other compounds 
salified with the same base; the sodium salt of iodamide 
was invariably tolerated best, but  the differences between 
it  and sodium iothalamate and sodium diatrizoate were 
not  significant by the criteria specified above. Conversely, 
the differences observed relative to the sodium salts of di- 
iodopyridone and acetrizoic acid were statistically sig" 
nificant. 

We also observed tha t  the methylglucamine salts were 
slightly but  consistently better  tolerated than their 
sodium counterparts by Tetrahymena,  and hence, if we 
accept the tempting hypothesis of MARK and his asso" 
elates, by animal tissues. This held true for all the com- 
pounds used in our tests, with the exception of diatrizoiC 
acid, in which case the methylglucamine and sodiur~ 
salts were tolerated equally. 

IC,,* (P = o.05) 

Methylglucamine salt 

Iodamide t0.05 (9.51-10.60) 
Iothalamate 8.44 (7.79- 8,92) 
Diatrizoate 7.50 (6.52- 8.62) 
Diiodopyridone 5.98 (5.59- 6.38) 
Acetrizoate 5.68 (5.24- 6.16) 

Sodium salt 

8.56 (8.22-8.90) 
7.79 (7.62-7.97) 
7.52 (6.64-8.52) 
5.49 (5.12-5.87) 
4.61 (4.36-4,86) 

• In % w/v, expressed as iodinized acids. 

Zusammen/assung. Zur Auswertung der Gewebetoxizi" 
ta t  der Kontras tmit te l  wurde der Immobilisierungstest 
der Tetrahymena pyri[ormis angewandt. Geprtift wurden: 
Acetrizoe-, Diatrizoe- JotalamsAure, Dijodopyridon-N- 
essigsAure und Jodamid als Natr ium- sowie als Methyl" 
glucaminsalz, 
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