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Tableau II. Analyse des stérols de Calliactis parasitical?
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EXPERIENTIA 28/2

Stérols Temps relatifs de rétention Spectrométrie® de massel® Relatifs approximatifs
en chromatographie gaz-liquide Stérols propionates {%)
mje mfe
Cholestérol 1 386 368 87
Cholestanol 1 388 444 3
Déhydrocholestérol» 0,89 384 366 2
Méthyléne-24 cholestérol 1,28 398 380 4
Brassicastérol {ou picstérol) 1,12 398 380 2
Cas 0,68 352 1,5

= Rappelons que les stérols Ay fournissent un ion moléculaire alors que leurs propionates montrent un ion a4 M-74; en absence d’insaturation
en 5, les propionates donnent I’ion moléculaire. Les fragmentations ultérieures ont été utilisées pour la détermination des chaines latérales. La
seconde insaturation du déhydrocholestérol est située dans la chaine latérale, mais par suite des faibles quantités desubstance, nous n’avons

pu préciser,

dans les acides (environ 39%,) et dans la partie non stéro-
les résultats obtenus sont résumés au Tableau II. La
présence du cholestérol en quantité abondante avait été
signalée par SALAQUE, Nous avons pu mettre en évi-
dence une quantité non négligeable de stérols & 26 atomes
de carbone (environ 1,59%, des stérols)12-14 provenant vrai-
semblablement du phytoplancton par la chaine alimen-
taire 13,

ILa partie de 'insaponifiable non précipitée par la digi-
tonine a été chromatographiée sur colonne d’acide sili-
cique et on a recherché le squaléne par chromatographies
sur couches minces et gaz-liquide; n’ayant pu le trouver
par ces procedés, nous avons repris l’isolement aprés
addition de 20 mg de squaléne authentique purifié. Le
produit isolé par chromatographie préparative sur couche
mince d’acide silicique (développement par l’heptane,
Rf 0,35) posséde une radioactivité totale de 600 dpm
devenant nulle aprés préparation et cristallisation de
T’hexachlorure de squaléne!.

Summary. Sodium acetate I-14C has been injected to the
sea anemone Calliactis pavasitica (coelenterate, anthozoa).

Sterols and squalene were found unlabelled in this experi-
ment. An analysis of the sterol mixture is reported.
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Activity of a Dipeptidyl Carboxypeptidase (Angiotensin Converting Enzyme) in Lungs of Different

Animal Species

VANE et al.! have shown that the conversion of circulat-
ing angiotensin I to angiotensin II (as measured by bioas-
say) in the dog occurs mainly in the lungs2. Using a
chemical assay with a synthetic substrate, we recently
determined the converting enzyme in different tissues of
the rat and also found the highest concentrations to occur
inthe lungs3. The purpose of the present investigation was
to compare the enzyme content in lungs of different
animal species in order to find a convenient starting
material for future preparative work on the enzyme.

Material and methods. The dipeptidyl carboxypeptidase
was assayed with the method previously described?,
except that the apparatus was an Aminco Fluoro-micro-
photometer. The method is based on the fluorimetric
determination of histidyl-leucine released from the sub-
strate, Z-Phe-His-Leu.

Enzyme prepavations from diffevent animal species. De-
pending on the size of the animal, either a single lung or
both lungs were used as the starting material. Rat lungs
were pooled from 15 and mice lungs from 70 animals.

Healthy fragments of human lungs were obtained from 2
individuals after autopsy and pooled.

The intact organs were kept at 4°C for a time which was
uniformly set at 48 h, after which they were hashed with
a kitchen machine or scissors. The minced tissue was
mixed and 2 aliquots were taken to provide duplicate
samples. These were homogenized with a high speed blade
homogenizer after addition of 3 parts (w/w) of water; the
homogenates were centrifuged for 30 min at 107,000 X g.
The supernatant was carefully decanted and replaced by
an equal volume of water in which the centrifuged material

1 K. K. F. Ng and J. R. Va~g, Nature, Lond. 278, 144 (1968).
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was resuspended. The enzyme activity was measured a) in
the supernatant and b) in the resuspended sediment. In
the latter case, incubation was performed in a Dubnoff-
shaker with constant agitation.

Results. The enzyme activities found in the 107,000 X g
supernatants and sediments of lung homogenates from
various species are shown in the Table. Much higher
activities occur in the sediment, except for rat and mouse.
In accordance with our previous studies on the specificity
of the assay, the enzyme activities measured could be
abolished by dialysis against water and restored by addi-
tion of chloride ions.

Discussion. From recent studies®-7 it appears that the
enzyme responsible of the conversion of angiotensin I to
angiotensin II is also able to attack other substrates. Thus,
it can inactivate bradykinin by removal of the C-terminal
dipeptide. The name ‘dipeptidyl-carboxypeptidase’ is
therefore more appropriate than ‘converting enzyme’
which has been used so far. Availability of purified prepa-
rations of the enzyme would certainly help much in
improving our knowledge of its properties and function.
The present investigation shows that rat lungs represent
a particularly rich source of the enzyme. In practice, how-

Activity of dipeptidyl-carboxypeptidase in lungs from different spe-
cies

Species Enzyme activity (mU/g tissue)

Supernatant Pellet Total
Rat 98.2 46.4 144.6
Rabbit 3.2 106.0 109.2
Mouse 60.4 47.6 108.0
Horse 18.1 47.8 65.9
Dog 9.6 52.2 61.8
Hog 13.0 48.8 61.8
Sheep 2.2 58.8 61.0
Beef 1.6 29.8 31.4
Guinea-pig 3.6 26.4 30.0
Calf 1.2 16.0 17.2
Human 3.6 12.2 15.8
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‘ever, organs of slaughter-house animals are often preferred

as a convenient source for large-scale preparations, and in
this respect a material such as horse or hog lung may prove
more adequate.

A puzzling question is how circulating angiotensin I can
be so easily converted to angiotensin II by a non-circulat-
ing pulmonary enzyme. This probably implies that the
enzyme is located in the very vicinity of the blood flowing
through the capillaries. Our studies show that in dog,
rabbit, hog, horse, sheep, ox, guinea-pig and man,
dipeptidyl carboxypeptidase is not a cytoplasmic enzyme,
since it is found in a sedimentable fraction. They confirm
the findings of BACKLE? and of YANG et al.”, who found
most of the activity of lung to sediment in the microsomal
fraction.

We found the enzyme to occur in all 10 mammalian
species investigated. The amounts present in each partic-
ular case are certainly of importance for the kinetics of
angiotensin activation and bradykinin breakdown$.

Résumé. On a dosé la dipeptidyl-carboxypeptidase
(responsable de la conversion de I’angiotensine I en angio-
tensine IT) dans des préparations de poumons de 10 espéces
différentes. Les espéces se classent comme suit par ordre
décroissant de teneur en enzyme: rat > lapin, souris >
cheval, chien, porc, mouton > beeuf, cobaye > veau,
homme. Chez la plupart des espéces, 'enzyme est fixé a
une structure subcellulaire sédimentable.
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Effect of Acriflavine on the Radiation Resistance Enhancement Induced by Cysteine Treatment in

Escherichia coli Bfr

Cysteine is a good radioprotector. It has been establish-
ed that there are at least two kinds of mechanism by
which it enhances the radiation resistance of Escherichia
colil. The physico-chemical mechanisms represent radical
scavinging, hydrogen donation, etc?. The metabolic or
biochemical mechanisms mean that cysteine alters the
cellmetabolism in several waysand someof these metabolic
alterations result in enhanced survival after ionizing
radiation®. The same is true also for cysteamine3.

The mechanism of the biochemical radioprotective
effect of cysteine has been studied in our laboratory using
the following method: E. coli cells are treated with
cysteine for certain periods, thereafter cysteine is removed
(by ecentrifugation and washing) and the bacteria are
irradiated in cysteine-free buffer. Analyzing the changes
in radiosensitivity and, at the same time, in cell metab-
olism induced by cysteine treatment, allowed us to

propose a model to explain the mechanism of the metab-
olic radioprotective effect of cysteinet. According to this
model, the sharp increase in radio-resistance, obtained by
1 min cysteine treatment, can be explained by the sharp
increase in the acid-soluble SH level of bacteria. The
further increase in radio-resistance, up to the maximum
obtained by 30 min cysteine treatment, can be correlated
with the asynchronous synthesis of macromolecula
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