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Fig. 8. Arg? reversions of G-12 induced by UV on minimal A plate
with limited broth enrichment.

vichia coli K-12 strains HfrC and HirH, with cysteine
auxotrophs of Klebsiella pneumoniae strains 2 PARK and
8172, and a methionine auxotroph of K. puneumoniae
strain 418. Strong syntrophism occurred between Salm-
onella prototrophs and auxotrophs, including G-12, and
met- or cys- mutants of Escherichia and Klebsiella,
probably due to H,S production by the Salmonellae 2.

Résumé. L'auteur décrit un mutant auxotrophe pour
P’arginine chez Salmonella typhimurium. Les prototrophes
argt sont induits par les rayons UV, MnCl, et méthane
sulfonate d’éthyle. Le S-propiolactone est moins efficace
pour l'induction des arg*. La transduction avec le bacté-
riophage PLT-22 cultivé sur une souche prototrophe

Uptake of C4-Ethionine by Mouse Foetuses!

In connection with our investigations on the incorpo-
ration of C!-ethionine into the pancreas, surprisingly
high accumulation of radioactivity was observed in the
foetuses of pregnant mice.

Various investigators have reported that amino acid
analogues have specific effects on the growth of the foetus
and are toxic for it2-%. It has been suggested that this
effect is primarily concerned with protein synthesis of the
embryonic cell.

The administration of ethionine—the ethyl analogue of
methionine—to male or female rats causes acute pan-
creatic acinar necrosis®®. The pathogenesis of the pan-
creatic lesions is apparently related to interference in
some phase of methionine metabolism since the changes
are prevented by the simultaneous administration of
methionine.

Ethionine has been given to pregnant rats in an attempt
to induce congenital cystic fibrosis of the young pan-
creas?. This attempt failed but many of the young were
born dead, had various congenital malformations, or were
undersized. Although the maternal pancreases were
severely damaged by the ethionine injections, the foetal
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Fig. 4. Reversions of G-12 produced by direct treatment with .03 m}
of ethyl methane sulphonate onlimitedly enriched minimal A medium.

donne arg* a une fréquence de 1/107 bactériophages. Le
mutant arg- est fécond ni avec les souches d’Escherichia
coli K-12 HirC et HirH ni avec trois souches de Klebsiella
preumontae.

C. H. CLARKE!®

Institute of Animal Genetics, Edinburgh (England), May 19,
1961.
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pancreas remained essentially normal and the authors
therefore questioned the passage of the ethionine across
the placenta. Against this background, we should like to
report our observations on the uptake and nature of the
radioactivity observed in the foetuses after administration
of Cl%-ethionine to pregnant mice.

Two days before expected parturition, pregnant albino
mice (body weight 30 g) were injected intravenously with
1 pC CH-DL-ethionine (Research Specialties, Richmond,
Calif., U.S.A,, Spec. act. 1.2 mc/mM).
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Autoradiogram showing distribution of radioactivity in a pregnant mouse 4 h after the intravenous injection of C'-ethionine. The con-
centration in the foetuses is significantly higher than in any of the maternal tissues, except the liver and pancreas which have a con-
centration similar to that of the foetuses.

The mice were killed 5, 15, 30 min, 1, 4, 8, and 24 h after
injection of ethionine and were subjected to autoradio-
graphy?. The autoradiographic studies show that ethionine
rapidly penetrates the placenta of the mouse and accu-
mulates in the foetus (Figure). High uptake can also be
observed in the maternal pancreas and liver.

1 h after injection the concentration in the foetus is of
the same magnitude as in the liver of the mother, but
after 4 h the concentration in the foetus is greater than
that in the mother.

In another series of experiments, the foetuses were re-
moved 15 min and 1, 4, and 24 h after administration of
the same amount of Cl4-ethionine. The foetuses and the
liver and pancreas of the mother were homogenized
separately in 109, trichloroacetic acid (T.C.A.) and pre-
pared as previously described®. Radioactivity of the
T.C.A. soluble and of the T.C.A. precipitated and purified
protein fraction was measured with a Tri-carb liquid
scintillation counter?.

Radioactivity was found only in the T.C.A. soluble
fraction of the foetuses and of the maternal liver and
pancreas, and no radioactivity could be observed in the
protein fraction of the foetus and in the liver and the
pancreas of the mother. The T.C.A. soluble radiocactivity
in the foetuses varied between 5.4-9.8%, of the injected
dose.

The experiments were repeated with C14-DL-methionine
{Amersham, spec. act. 6.6 mc/mM)} and the results are
shown in Table I1. In contrast to the results obtained after
injection of ethionine, a high incorporation was observed
in the proteins of the pancreas, the liver, and the foetuses.
For methionine, the radioactivity in the protein fractions
(with the exception of the 15 min foetuses sample) was at

least 5-10 times greater than in the T.C.A. soluble frac-
tion.

In view of earlier findings on the incorporation of
ethionine into animal tissue!®, and in order to find an ex-
planation for the toxic effect on the foetuses, some further
experiments were undertaken with higher doses of ethio-
nine (5 wC). In these experiments radioactivity could be
observed in the protein fraction but the main part of the
radioactivity was found always in the T.C.A. soluble
fraction {Table I11).

Tab. I. Specific radioactivity in the T.C.A. (109, trichloroacetic acid)

soluble fraction and in the protein fraction of foetus and material

liver and pancreas after the intravenous injection of pregnant mice
with C'4-ethionine.

Mouse Time after T.C.A. soluble Protein bound

No. administration radioactivity radioactivity
of C1- Cpm/mg dry weight Cpm/mg protein
ethionine foetus liver pan- foetus liver pan-
creas creas
1 15 min 78 58 697 0 0 0
2 1h 154 30 281 4] 0 0
3 4h 290 120 322 0 0 0
4 24 h 76 56 274 0 0 0

? S. ULLBERG, Acta radiol. Suppl. 118 {1954).

8 E. Hansson, Acta physiol. scand. Suppl. 161 (1959).

9 M. VaugHaN, D. STEINBERG, and J. Locan, Science 126, 446
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Paper chromatography was performed after hydrolysis!
of foetal proteins from the ethionine-injected animals and
the radioactivity was determined on the chromatograms
by means of autoradiography. The radioactivity was
detected mainly in the spots corresponding to ethionine
and ethionine sulphoxide.

Tab. II. Specific radioactivity in the T.C.A. (10% trichloroacetic

acid) soluble fraction and in the protein fraction of foetus and mater-

nal liver and pancreas after the intravenous injection of pregnant
mice with C'4%-methionine

Mouse Time after T.C.A. soluble Protein bound
No. administration radioactivity radioactivity
of C14- Cpm/mg tissue Cpm/mg protein
methionine dry weight
foetus liver pan- foetus liver pan-
creas creas
5 15 min 7 31 311 40 215 780
6 l1h 32 22 66 165 187 519
7 4 h 26 23 24 329 191 215
8 24 h 55 13 32 144 141 114

Tab. III. Specific radioactivity in the T.C.A. (1¢ % trichloroacetic
acid) soluble fraction and in the protein fraction of foetus after the
intravenous injection of pregnant mice with C4-ethionine.

Mouse Time after T.C.A. soluble Protein bound
No. administration radioactivity radioactivity
of C-ethionine Cpm/mg tissue Cpm/mg protein
dry weight
9 15 min 109 8
10 15 min 1983 69
11 l1h 579 20
12 l1h 3045 60
13 4h 643 20
14 4h 994 59
15 24 h 4148 34
16 24 h 1163 74

Mechanism of the Serotonin Depressor Response
Following BAS-Phenol Administrationinthe Dog

The number of serotonin (5-hydroxytryptamine) antag-
onists which have been tested in both isolated tissues and
intact animals is legion, but only a select few have been
shown to be active against the cardiovascular effects of
serotonin. The benzyl analog of serotonin, 1-benzyl-2-
methyl-5-methoxytryptamine or BAS, is one of the more
potent antagonists and it has been found to be effective
against the pressor action of serotonin in the dog!. An
even more powerful serotonin antagonist has been syn-
thesized from BAS by cleavage of the methyl ether to
form 1-benzyl-2-methyl-5-hydroxytryptamine or BAS-
phenol?. In anesthetized dogs, intravenous injection of
BAS-phenol blocks the pressor response to serotonin
selectively while the pressor action of tryptamine remains
unaffected, or may even be potentiated?®. Possibly as a
result of blockade of the pressor component of serotonin
action, augmentation of the depressor phase in its activity
occurs. The following studies were undertaken to investi-
gate the mechanism of the depressor response to serotonin
which is unmasked by the administration of BAS-phenol
in the anesthetized dog.
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These studies indicate that ethionine may freely pass
the placenta barrier of the mouse and accumulate in the
foetus. A very small part of the radioactive ethionine is
incorporated into the foetal proteins. From this has been
assumed that an abnormal protein is formed in which the
naturally occurring amino acid has been replaced by the
analogue. Such a replacement may in part explain the
toxic effect of ethionine on the foetus. Most of the radio-
activity, however, is found in the non-protein fraction,
and earlier observations!? have shown that ethionine can
furnish ethyl radicals for synthesis of choline and thus
produce triethylcholine which has proved to have a
growth-inhibiting effect on rats. The present observations
therefore support the concept that ethionine may exert its
effect on the organism in other ways in addition to the
formation of abnormal proteins.

Zusammenfassung. Trachtige Miause wurden zwei Tage
vor dem erwarteten Werfen mit dem Antimetabolit des
Methionins 4C-DL-Aethionin intravenss behandelt. Auf-
nahme und Einbau des Antimetabolits wurden gleich-
zeitig autoradiographisch und chemisch untersucht. Die
Plazentaschranke ist fiir Aethionin durchlissig; die
Radioaktivitit fand sich in den Foeten angehauft, dabei
war aber nur ein ganz geringer Teil des Aethionins in den
Eiweisskorper derselben eingebaut. Der Einbau des
Aethionins in den Organen (Leber und Pankreas) der
Mutter war ebenfalls dusserst gering.

Aus den Ergebnissen wird der Mechanismus der toxi-
schen Wirkung des Aethionins erklirt.

E. HanssoN and T. Garzo®

Department of Pharmacology, Kungl. Veterindrhogskolan,
Stockholm (Sweden), June 28, 1961.
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Experiments were performed on 14 mongrel dogs of
both sexes, weighing from 8 to 18 kg. The dogs were an-
esthetized with sodium pentobarbital4, 30 mg/kg, ad-
ministered intravenously. Arterial blood pressure was
recorded with a mercury manometer from a femoral
artery. Drug injections were made into the cannulated
ipsilateral femoral vein. The agonist drugs and corre-
sponding doses used were serotonin creatinine sulfate,
10-120 pg/kg, tryptamine hydrochloride, 125-500 pg/kg,
histamine phosphate, 3-5 ug/kg, and acetylcholine bro-
mide, 5-10 pg/kg. The antagonist drugs used were
1-benzyl-2-methyl-5-hydroxytryptamine hydrochloride
(BAS-phenol)®, 2.5 mg/kg, and diphenhydramine hydro-
chloride®, 5 mg/kg. Doses for the agonist drugs are ex-
pressed in terms of the base while those for the antagonists
are in terms of the salt.
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