626

Specialia

EXPERIENTIA 24/6

“Rﬂhnhnnnnnnanxnaannaunn

Miniopterus schreibersii

ﬁ M0 nannnanxnnnaan.. X.

Pipistrellus kuhli

«gk DNADNONAARAXAAODA.. B,

I RITTT:

(— 10 4t

Pipistrellus savii

g

Barbastella barbastellus

XAAA

Fig.3. A comparison between the karyotypes of 4 Vespertilionidae: Miniopierus schreibersii 2n = 46; Pipistrellus kubli Zn = 44; P. savii
2n = 44; Barbastella barbastelius 2n = 32. Only 1 aploid set and the 2 heterochromosomes are represented.

A recent work of B.DuLic et al.!? further supports the
hypothesis of evolution by centric fusion in the Micro-
chiropteran karyotype. The authors report that in Nycta-
lus noctula the diploid number is 27 = 42 but the amount
of autosomic arms is still 50. In fact there are 4 pairs of
large metacentric autosomes. Moreover DuLic identifies
all the morphologically peculiarly shaped chromosomes
which I found in the 2 species of Pipistrellus, besides the
morphological identities which I reported in Vespertilio-
nidae.

In conclusion, we may therefore think that the chromo-
mic mutation mechanism of centric fusion is implied in
the evolution of karyotype in Microchiroptera.

Riassunto. L'esame condotto dall’Autore sul cariotipo
di 7 Microchirotteri (3 Rinolofidi e 4 Vespertilionidi) fa
ritenere che nell’evoluzione del cariotipo di questo sottor-
dine sia implicato il fenomeno robertsoniano di fusione
centrica.

E.CapaNNa

Istituto di Anatomia Comparata ‘G. B.Grassi’
dell’ Universita,
00167 Roma (Italy), 7 December 1967.

12 B. Dyrié, B. Sorpartovié and D. Rimsa, Experientia 23, 945 (1967).

ACTUALITAS

Life-Span and Membrane Properties of Erythrocytes

The experimental data showing that in mature erythro-
cytes there is no synthesis of enzymes and that their
enzymatic activities have, at different rates, an exponen-
tial decay during their life-span, have been reviewed!-4
and it seems very probable that the life of the erythrocyte
is primarily limited by the depletion of glycolytic enzymes.

Recent studies, however, on the membrane components
of erythrocytes suggest that even slight changes in the
physicochemical properties of the membrane have an im-
portant effect on the life-span of red blood cells. Internal,
as well as external factors, can be responsible for the
membrane change and ultimately for the erythrocyte
removal from the circulation.

The negative charge on the erythrocyte surface is due
to the carboxyl group of sialic acid®-? and, according to
Havpon and SEaman$, probably also to the a-carboxyl
group of a protein-bound amino acid. Sialic acid is a
component of a glycoprotein located on the red cell
membrane®-11, and it would seem, following MoRra-
WIECKI's proposall? consonant with WINZLER’s et al
results!?, that the lipophylic portion of this glycoprotein
is associated with the lipid bimolecular leaflet layer of the
membrane, while the remaining hydrophylic portion
emerges into the aqueous environment of the cell. There
are, however, several considerations based on the electro-
phoretic behaviour of erythrocytes, strongly suggesting
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that glycoproteins lie in an extended form above the
surface of the celll,

It is interesting to note that partial or complete loss of
sialic acid produces several important changes on the
erythrocyte and has a great influence upon its survival.
When erythrocytes are treated with sialidase, their iso-
electric point rises to pH 4-5 and their surface charge and
electrophoretic mobility are reduced ®15. Cleavage of sialic
acid in a bound form from the cell membrane resulting in
decreased electrophoretic mobility, has also been obtained
by incubating erythrocytes with trypsini® and other
enzymes1®1?,

It has been shown?®1® that reticulocytes have slower
electrophoretic mobility than erythrocytes. On the other
hand, younger erythrocytes are migrating more rapidly
than older ones?, the mobility of the latter being com-
parable to that of reticulocytes?!. If has been concluded®
that an increased surface charge accompanied by a de-
creased adhesiveness may occur during maturation of
erythrocytes. This conclusion is in keeping with old
observations?*2 showing that immature cells have a pro-
nounced adhesiveness and with AMBROSE’s et al. sugges-
tion?* that a high charge density, typical of malignant
cells, may be correlated with their low adhesiveness.

WALTER et al.?8 have found that the sialic acid content
of erythrocytes remains constant throughout their life-
span and have concluded that the reduced surface charge
of old cells is due to an alteration of sialic acid per unit
surface area. A rearrangement of the membrane compo-
nents of the ageing red cell resulting in a continuous
diminution of surface charge, whether or not due to loss
of sialic acid cannot be excluded, although, at the present,
it is not clear how it would occur. On the other hand, it is
possible that a small percentage of old erythrocytes have,
like sialidase-treated ones, a reduced surface charge as the
result of a partial loss of sialic acid. Sialic acid could be
removed from the erythrocyte surface either by circulating
or tissue sialidase: this enzyme has been found in prepara-
tions of bovine and human glycoprotein?®?, in the chorio-
allantois of the chick embryo??, in mouse brain?®, and in
various rat organs??-81,

It is known? that old erythrocytes are denser, have less
electrolytes, less water, less lipid in the surface??, and have
an altered cell wall#3, Further there is some evidence
indicating that old and sialidase-treated erythrocytes
present a higher rate of agglutination3%:3¢, increase in de-
formability 3 and in adhesiveness, all these changes to be
ascribed again to reduction of their electrical surface
potential. Finally, they have a shorter half-life than young
cells.

Young canine erythrocytes, incubated with influenza
virus, had a greatly shortened survival-time?38. Newcastle
disease virus-treated erythrocytes presented also a re-
duced survival time in the rabbit®. Human erythrocytes,
incubated with sialidase, maintained their total acetyl-
cholinesterase activity but showed a half-life of only
55 min%, Entity of loss of sialic acid was not measured
in these studies, but it is likely that erythrocytes had
greatly reduced their surface charge.

For other cells, at least, sialic acid seems neither to
control cell morphology and viability 4, nor to influence
transport across cell membrane of positively charged sub-
stances4?, but, in the case of erythrocytes, a strongly
negative surface charge appears to be important in pre-
venting erythrophagocytosis.

Phagocytosis of sialidase- or virus-treated erythrocytes
was negligible if the phagocytizing cells were leucocytes43,
whereas it was enhanced in the presence of spleen macro-
phages#445, These results support the hypothesis4® that
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the reduction in surface charge density on the cell after
sialidase treatment enhances phagocytosis. The role of the
spleen in sequestration of erythrocytes has been assessed
by GARDNER et al.?¥ and by OwWEN et al.*?.

It has also been shown?®% that macrocytic erythro-
cytes disappear from the circulation at a faster rate than
normocytic erythrocytes and this high susceptibility to
destruction might be due to a physical defect and
metabolic anomaly as well as to a low surface charge.

In conclusion it can be envisaged that erythrocytes at
different degrees of maturity have a different surface
charge which is regulated by the cell internal metabolism
and possibly by the action of plasma or tissue sialidase. A
low surface charge and increased tendency to adhere to
reticuloendothelial cells may be the condition that deter-
mines the removal of a large part of macrocytes?® and old
erythrocytes from the circulation®?.
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Riassunito. Le proprieta della membrana dell’eritrocita
variano in rapporto all’etd della cellula e probabilmente
all’azione della sialidasi. Una diminuzione della carica
elettrica dell’eritrocita appare esscre la condizione deter-
minante 'eritrofagocitosi.
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STUDIORUM PROGRESSUS

The Effect of Insulin on the Glycogen Metabolism of Isolated Fat Cells

Lreonarps and Laxpau?! showed that insulin plus low
concentrations of glucose stimulated the incorporation of
glucose C-1 and C-6 into glycogen and fatty acids, and the
oxidation of glucose C-1 to carbon dioxide by epididymal
adipose tissue in vitro. High concentrations of glucose
favoured the oxidation of glucose C-6 to carbon dioxide
and the incorporation of glucose carbon into the glycerol
moiety of triglycerides.

In the presence of insulin and (UC)glucose the rat
epididymal adipose tissue and the mouse hemidiaphragm
in vitro synthesize more glycogen than can be accounted
for by incorporation of exogenous glucose into glycogen?®.
In the absence of glucose, insulin can stimulate the syn-
thesis of glycogen by the mouse hemidiaphragm in vitro?

These data support the hypothesis that insulin has a
direct effect on the metabolism of glycogen in certain
tissues in vitro. This paper reports the effects of different
concentrations of insulin on the conversion of (1%4C)glu-
cose to (1C)glycogen, (4C)triglycerides and (¥*C)O, by
isolated fat cells.

Materials and wmethods. Male Wistar rats 110-130 g
(Novo Terapeutisk Laboratorium A/S, Copenhagen) were
allowed food and water ad libitum until used. Human
serum albumin (Swiss Red Cross Blutspendedienst, Bern,
Switzerland) was purified by dialysis3. Ten times crystal-
lized bovine insulin (24.4 U/mg, lot No. 0818864) was ob-
tained from the Novo Research Institute. Unless other-
wise stated, the chemicals used throughout this work
were of analytical grade (Merck AG). {11C)glucose (2.96
mC/mmole) was purchased from The Radiochemical
Centre, Amersham, England. Collagenase was bought
from the Sigma Company, USA.

Free fat cells were prepared by disruption of rat epi-
didymal adipose tissue with collagenase (RODBELLY,
GrLIEMANN®). The suspension was diluted to about
10% cells/ml in bicarbonate buffer (KresBs and Hense-
LEIT®), pH 7.4, which contained 10 mg of albumin/ml and
0.55 mM glucose. The concentration of cells in the sus-
pension was measured®. In some experiments, the tri-
glycerides were extracted from aliquots of the cell sus-
pension, dried and weighed?®. Standard concentrations of
insulin were prepared according to GLIEMANNS,

Twelve flasks were prepared with insulin-free buffer,
and 6 with each of the insulin standards. (114C)glucose was
added to the cell suspension to a final specific activity of
70-80 nC/mmole of glucose. 1 ml of the cell suspension
was then pipetted into each incubation flask. The flasks
were gassed with 959, O,/59%, CO, and stoppered. Imme-
diately after the addition of the cell suspension, the con-
tents of 6 of the insulin-free flasks were analysed. The $C
recovered in each metabolite from these flasks — the cell
blanks (CB) — served as the background for the determina-
tion of 1#¥C. The remaining flasks were incubated for 2 h
at 37 °C, with shaking {50 strokes/min). Three flasks from
each group were used for the isolation of (1*C)O, and the
(MC)triglycerides. The remaining 3 flasks were used for
the preparation of the (14C)glycogen. The concentration of
glucose in the medinm was determined by the glucose
oxidase method?, and the 1C by liquid scintillation count-
ing8. The (MC)O, and (YC)triglycerides were recovered
and determined according to GLIEMANNS.

After the incubation, the cell suspension was filtered
through Oxoid filters (22-24 mm diameter, pore size
0.45 u). The flasks were washed once with bicarbonate
buffer® containing 10 mg albumin/ml and once with
albumin-free bicarbonate buffer, and the washings were
transferred to the filters. The filters were then washed
with 2 ml of triglyceride extraction medium?. Each filter
was transferred to 3 ml of KOH (30 g/100 ml containing
100 ug of glycogen/ml) in a polypropylene centrifuge tube.
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