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:‘Xgi‘ra?yﬂﬂg dose of etonitazene on the activity of an
ated Eory‘neuron in 8 squirrel monkeys were also evalu-
burs:cs ?Rlliatory.ngurons were defined as units whose
reSpiraE: firing coincided with the expiratory phase of the
case Tﬁ"y Cyck*:. The results were identical in every
SPik;as b ¢ duration of the bursts and the number of
iatelj urst Increased gradually, starting almost imme-
mentsy aftex" the injection. After 10--20 respiratory move-
contip, respiratory paralysis occurred and the unit .fi{ed
was :}u@usly at a very high rate. This high rate of firing
creas (;im’camed for 1-2 min and then the frgq}lency de-
PEareii gljadua.lly until, eventually, all a,ctxvn:y. dlsap-
ethio d_d(Flgure' 2). In a few experiments gallamine tri-
he ¢ e was injected before etonitazene. In every case
; esults were the same, i.e. the gallamine triethiodide
Dot modify the effects of etonitazene.
Wasniz‘d(’gs. a paralyzing dose of etonitazene (20 mg/kg)
was bnlected while the activity of an expiratory neuron
Serib zmg recorded. The results were similar to those de-
dis Ie for .the monkey. A number. of respiratory units
efli)n?ged dxsc]_large patterns that did not fall within the
his stK:inS of inspiratory or expiratory neurons used in
etOnitu ¥ These units reacted to the administration of
ing azene In an unpredictable manner by either increas-
Ot decreasing their rates of firing.
Squ;“ilisswn. The results indicate that, in both dog and
up()n‘e monkey, etonitazene has a clear, definitive effect
with lfesplratory neurons whose bursts of firing coincide
res ien:her the inspiratory or the expiratory phase of the
unlr;rr?ory cycle. Etonitazene has, on the other hand, an
Wi the Ictable effect upon neurons that fire synchronously
Wwith Tespiration, but whose bursts of firing do not coincide
recargfther ph'a.se of the cycle. The I:‘s‘tter neurons are not
galls ng aI:tlfa,CtS' because, following the injection of
n Mine triethiodide or curare and sufficient locomotor
.- Tespiratory paralysis, the units continued their firing
o e?és{-:s' In terms of their response to the administration
Vided Hitazene, respiratory neurons copld therefore be di-
o into 2 groups. Whether such dicotomy exists also
™ a functional point of view remains to be determined.
in ;5 interesting to note that, among the atypical neurons
estigated, no obvious localization within any part of
Inie Medulla oblongata was observed, i.e. they were inter-
Ngled with the typical respiratory neurons.
or € results also indicate that etonitazene has an excita-
Y- effect upon neurons firing during the expiratory
\lpi;e of the respiratory cycle, and an inhibitory effect
eyel neurons firing during the inspiratory phase of the
€. It could not be determined, however, whether

Tissue Toxicity of Radiologic Contrast Media
Evaluated with Tetrahymena pyriformis

beeT:Zuse of certain protozoans in toxicologic tests has
Years €veloped to an appreciable extent only in recent
s (HUTI:IERI}: Recently the ciliated protozoan, Tetra-
the tf”fl Pyriformis, has been utilized for the evaluation of
tsSue toxicity of radiologic contrast media (Marx et
Ino%; I'In these tests the %, of indiyiduai protozoans im-
ion 1zed turned out to be proportional to the concentra-
P&ralffl Contrast medium in the suspension fluid, and
vasey le to the damaging effects of the same media in the
ar endothelium of superior animals.

Ekﬁnowmg ‘the development and experimentation (FeL-
€t al.? and Bowari et al.4) of a new contrast medium

Use in urography (Iodamide), characterized by a very
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etonitazene acts directly upon the respiratory neurons or
whether these effects are secondary. It is interesting to
note that although etonitazene has a clear excitatory ef-
fect upon the expiratory component of the respiratory
centers (or at least some of its individual cellular compo-
nents), the respiratory arrest produced by the drug is not
at expiration but at mid-position. We found no qualita-
tive difference between the 2 species studied in regard to
the response of individual respiratory neurons to the ad-
ministration of etonitazene. Thus, the question of dif-
ferential sensitivity of the 2 animal species to etonitazene
remains unanswered.

The action of etonitazene upon respiratory neurons
bears some similarities to that described for sodium
pentobarbital by Rosson et al.?. These investigators
found that both inspiratory and expiratory neurons re-
sponded to the administration of sodium pentobarbital
by either firing continuocusly or by total silence. However,
we consistently found that inspiratory neurons stopped
firing and that expiratory neurons fired continuously in
response to the administration of etonitazene. Therefore,
a different mechanism of action must be postulated.
Tentatively, however, our results do not seem to be in
disagreement with the concept that respiratory peri-
odicity depends on the relative activity of the 2 mutually
inhibitory networks$, a notion supported by the resuits
of Rosson et al. 35,

Resumen. En este estudio se analizan los efectos de la
administracién de etonitazene sobre la actividad de las
neuronas respiratorias en el perro y el mono. Las neuronas
inspiratorias responden con cese total de su actividad y
las neuronas expiratorias responden con una descarga de
actividad continua hasta la muerte del animal.
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high tissue tolerance, we found it interesting to investi-
gate the effect of this medium on T pyriformis as com-
pared to the other media already studied in this respect.

Method. We used T. pyriformis var. 1 type II8 culti-
vated in a medium containing 1% proteose peptone

1° 8, H. HurnEer, Protozoology 77, 1 {1964).

2 M., F. Marg, A, M, ImMpararo, S. H. HuTxER, and H. BAKER,
Angiology 74, 383 {1963).
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259 (1965).
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Forsch, 75, 222 (1965).

5 The strain of 7. pyriformis was received from S. H. HuTNER of
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 min, then
washed twice with 0.429% sodium chloride solution at
PH 7; the transmittance was adjusted to an extinction of
0.22 at 525 nm in test 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 of 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 NaOH
or methylglucamine.

After 1 h at room temperature (approximately 20°C)
we counted the mobile and immobilized protozoans in 2
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 cof”
centration/immobilizing effect {(dose response) by the usé
of probits (see Figure) and the median immobilizing cop”
centration (IC;,) with the respective limits of confidenc®
(P = 0.05). The values corresponding to the various com”
pounds tested are shown in the Table.

Resuits. Our results are comparable with those ob-
tained by MARK et al.2, with due allowance for the fact
that they expressed the concentrations of the solutions
as salts, whereas in our tests we preferred to express them®
as acid, also in order to facilitate comparison between
salts with different bases.

Once again 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, an
iodamide were better tolerated as a group; among thesé
however, iodamide was the best tolerated of all.

A comparison of ICys evinced a statistically significant
difference (P < 0.05) between the IC;, of iodamide as 2
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 betweenlt
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 that the methylglucamine salts weré
slightly but consistently better tolerated than their
sodium counterparts by Tetrahymena, and hence, if Wé
accept the tempting hypothesis of Mark and his asso~
ciates, by animal tissues. This held true for all the com”
pounds used in our tests, with the exception of diatrizoi¢
acid, in which case the methylglucamine and sodiut®
salts were tolerated equally.

ICg* (P = 0.05)

Methylglucamine salt Sodium salt
Todamide 10.05 (9.51-10.60) 8.56 (8.22-8.90)
Iothalamate 8.44 (7.79- 8.92) 7.79 (7.62-7.97)
Diatrizoate 7.50 {6.52— 8.62) 7.52 {6.64-8.52)
Diiodopyridone 5.98 {5.59- 6.38) 5.49 (5.12-5.87)
Acetrizoate 5.68 {5.24— 6.16) 4.61 (4.36-4.86)

s In 9% w/v, expressed as iodinized acids.

Zusammenjassung. Zur Auswertung der Gewebetoxizi-
tit der Kontrastmittel wurde der Immobilisierungstest
der Tetrahymena pyviformis angewandt, Gepriift wurden:
Acetrizoe-, Diatrizoe- Jotalamséure, Dijodopyridon-N-
essigsiure und Jodamid als Natrium- sowie als Methyl-
glucaminsalz.
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