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B,) La révélation immunochimique des protéines (Figure
4a) et des lipoprotéines (Figure 4b) confirme la disparition
des protéines de mobilité directement inférieure a celle de
I’albumine et des fractions lipidoprotidiques.

Discusston-conclusion. Le premier groupe de résultats
n’autorise guére d’interprétation directe. Plus intéres-
santes apparaissent les données fournies par le second
groupe, car il n’est pas de contradiction formelle entre
les modifications du sérum dévoilées par électrophorése en
cellule, et celles que traduisent les deux autres techniques.
A coté d’une interaction lipoprotéines-chlorpromazine, il
apparait, dans les conditions décrites, une plus inattendue
précipitation de globulines-a,.

Les doses qui provoquent ces modifications différent
largement des doses thérapeutiques. Mais, pour donner
plus de poids a la notion de chlorpromazine (ou de phéno-
thiazine) comme réactif d’intérét biochimique, il faut
ajouter de sérieux arguments: précisions sur les para-
meétres de 'interaction, nature des liaisons formées, trans-
formations structurales, sélection dans la précipitation
des différentes protéines, applications éventuelles, etc.

A Protein Fraction in Locust Hemolymph
Associated with the Moulting Cycle

A number of studies have shown that hemolymph pro-
teins change during development in insects. Most of these
studies have been made on holometabolous insects,
especially on Hyalophora cecvopia'-?, on Drosophilad-5,
and on Culex*$, while only a few have been made on hemi-
metabolous forms?-?. STEINHAUER and STEPHEN’ noted
changes in blood proteins during the development of
Periplaneta using paper electrophoresis, while MISSELIJN,
KARCHER, DE KEYSER, and vaN SANDE ¢ studied the hemo-
lymph proteins of immature and mature hemipterans of
the genus T'riatoma by means of agar gels. More recently
CoLes?® has examined starch electropherograms of the
hemolymph of fifth instar and adult Rhodwius. In the
present investigation, which is concerned with the cyclical
appearance of one particular protein band in the electro-
phoretic pattern of the hemolymph of the locust, Locusta
migratovia migvatovioides (Reiche and Fairm.), horizontal
starch electrophoresis was used since this technique allows
much greater resolution. This protein fraction has been
found to be present in each of the instars during the de-
velopment of the locust, appearing immediately prior to
the moult and disappearing soon thereafter. No attempt
will be made to discuss the overall pattern of proteins
occurring in the hemolymph and their changes with de-
velopment since these will be covered in a future publica-
tion.

Methods. Locusts from stock provided by the Anti
Locust Research Council, were reared under the condi-
tions described by HUNTER-JoNEs™. Hemolymph sam-
ples were obtained by allowing the cut limb sockets of the
locust to drain directly on to 5 mm squares of Whatman'’s
No. 3 filter paper which were then inserted into the gel,
Zone electrophoresis of the hemolymph was carried out
in starch gels!!, the hydrolysed starch having been ob-
tained from the Connaught Medical Research Labora-
tories and prepared according to their directions. The
semi-discontinuous buffer system used was that of
Pourik!? as modified by FERGUsoN and WaLLAcE!S. The
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Ces problémes théoriques et pratiques font ’objet d’études
en cours.

Summary. In vitro, the mixture ‘Chlorpromazine-
human serum’ gives modifications of the lipoproteins and
the a-globulins. These modifications are studied by paper
electrophoresis, Tiselius-electrophoresis, and immuno-
electrophoresis. Under the experimental conditions de-
scribed, the selective precipitation of the «,-globulins
seems quite unexpected.

P.-C. THIERCELIN, B. QUINTARD
et J. SAINT-BLANCARD

avec la collaboration technique de
Mile A. Becat

Centre de Transfusion-Réanimation de I’ Avmée
«Jean Julliard», Division d’Hémobiologie du Centre
de Recherches du Service de Santé des Armées,
Clamart (France), le 29 novembre 1965.

pH of the buffer was 8.5 and a voltage gradient of 10 V
per cm was maintained across the gel for 3 h at a tem-
perature of 5°C. The gel was sectioned horizontally into
two equal portions each of which was stained for 3 min in
a saturated solution of Naphthylene Black 10B in
methanol-acetic acid-water!l.

Results. A total of 19 distinct hemolymph protein frac-
tions has been demonstrated during the development of
the locust, but the complete number has never been
found to be present in any one developmental stage (e.g.
in the early 3rd instar hemolymph, 11 bands occur). On
the whole the band pattern is fairly constant throughout
the locusts’ development until such time as the animals
become sexually mature!. The hemolymph band pat-
terns for the period prior to and immediately after the
second moult are shown in the accompanying Figure. Of
particular interest is band 14 which is absent in the inter-
moult period but which appears a short time prior to the
moult. It increases in staining intensity to reach a maxi-
mum at the time of moulting and thereafter decreases
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until after 12 h it is present only as a trace, and after
24 h is absent. This protein band is found to be strongly
present in the late embryo and again in the first instar.
Its behaviour in succeeding instars is similar to that
shown in the Figure for the 3rd instar. It has not been
found to be present in immature or mature adults.

None of the other bands have been found to show this
cyclical behaviour; however, around the period of the
moult, digestion of starch at the point of insertion of the
sample suggests the occurrence of carbohydrases at this
time.

Discussion. The only comparable study is that of
STEINHAUER and STEPHEN? on Periplaneta. These work-
ers using paper electrophoresis detected only three dis-
tinct bands, and they found them to be present in all
stages of cockroach development. It is of interest to note
that their band 2 was the most variable in its behaviour,
showing distinct similarity with band 14 in the present
investigation. Unlike band 14, however, which reached a
peak of concentration at the time of the moult and dis-
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Diagrammatic representation of starch electropherograms of locust

hemolymph samples made during late second and early third instars,

The intensity of staining of the bands is represented by the relative
thickness of the bands in the diagram.

Growth of Some Chemoautotrophic Bacteria at
Different Oxygen Tensions

In aerobic chemoautotrophic bacteria, molecular oxy-
gen acts as a final electron acceptor in the oxidation of
the inorganic substrates; the oxygen thereby being re-
duced to water. A maximum amount of energy is pro-
duced in these processes on which growth and other
energy-consuming processes are dependent.

It is well known that most chemoautotrophic bacteria,
despite their obvious aerobic nature, are difficult to cul-
ture on solid media although they might grow readily in
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appeared soon after this, STEINHAUER and STEPHEN7
record their band 2 as absent only for a short time in the
intermoult period. Moreover, while band 14 was absent
in all the adult locusts examined, STEINHAUER and
STEPHEN’ found band 2 continued to be present for 3—4
weeks in adult male cockroaches, and for some days in
adult females. It would therefore appear probable that the
band 2 of STEINHAUER and STEPHEN' corresponds to a
number of the bands appearing on the starch electro-
pherogram of which band 14 is but one. An electro-
phoretic study of the eluted band 2 of STEINHAUER and
StEPHEN? would be of considerable interest. MISSELIJN
et al.8, in an agar gel electrophoretic study of the hemo-
lymph of three species of Triatoma, both mature and im-
mature, record no differences with respect to age in the
individuals which they examined. Similarly, CoLEs?
noted no large protein changes associated with moulting
in Rhodnius. No record of a similar moulting protein
fraction occurring in holometabolous insects has been
found. The absence of other records is perhaps under-
standable, for it is only by regular sampling throughout
the entire developmental stages of the insect that cyclical
changes such as this become apparent.

It would appear probable that the band is intimately
associated with moulting in some way, and further at-
tempts are being made to investigate this. In this context,
it is of interest to note the similarity in the cyclical be-
haviour of band 14 in the locust hemolymph and in the
mitotic activity of the prothoracic gland1® in view of the
suggestion by WiLL1ams® that the secretion of the pro-
thoracic gland may correspond to, or be associated with
a protein fraction.

Résumé. Une étude électrophorétique de I’'hémolymphe
aux divers stades de développement du criquet, Locusta
wmigratovia migvatorioides, révéle la présence d’une frac-
tion protéique dont le comportement semble étre lié au
cycle de la mue.
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liquid cultures where the diffusion of oxygen is much
slower. This discrepancy has sometimes bzen ascribed to
a harmful effect of the agar or other gelling agents. Such
an explanation seemed unlikely and an investigation was
initiated to find out what effects oxygen might have on
the growth and substrate oxidation in some chemoauto-
trophic bacteria, viz. Nitvosocystis oceanus, Nitrosomonas
europaea, Nitrobacter agilis, and Thiobacillus thiooxidans.

The organisms were spread by means of a glass rod on
the surface of mineral agar media using Oxoid Ion-agar
no. 2 as solidifying agent. The substrates were 1.09,
Na,S,0, (T. thiooxidans), 0.2% NHCl (N. oceanus),



