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from phenylbutazone treated animals, D animal and con-
trols was observed in the F 2 fractions, for which a 509,
decrease in SO}~ jons content was found for the glycopep-
tides from ulcered mucosae: the average values for the
total hexosamines/SO3}- ratios, reported in the table,
are 2.4 for the controls and 5.0 for the ulcered animals. A
second variation has been observed in the D-F 2 fraction,
which showed a lack of sialic acid, while this component
was found in similar amounts in the F2 fractions from
phenylbutazone treated and control animals.

On the basis of the ratio total carbohydrates/total pro-
tein for F'1 and I 2 fractions, we observed that the glyco-
peptides richer in sialic acid and sulphate ions also con-
tain a higher amount of amino acids, and it seems possible
to formulate the hypothesis that the acid glycoproteins
are less digested by papain than the neutral ones. In spite
of these differences, the amount of glycopeptides F1 and
F 2 isolated from controls and ulcerated animals seems to
be unchanged.

Conclusions. The aim of our investigation was to analyze
and to compare the glycopeptides from gastric mucosae of
normal and ulcered pigs. 2 glycopeptide fractions (F1 and
F2) obtained by means of chromatography on Dowex
1 x 2 from the crude extract of each mucosa were studied.
The F2 fraction is characterized by the presence of
both SO%-ions and sialic acid, in addition to hexosamines,
hexoses and fucose, and this distinctive feature makes it
similar to the glycopeptides from dog gastric mucosal®
and dog submaxillary glands'4. This F2 fraction is the
only one showing a significant difference among the 3
samples (C, T and D), the SO3- ions content in ulcered
animals being about 509 less than in control ones. The
result reported in the present paper could support the hy-
pothesis of MaRTIN et al.’® and of BEraARD et al.lé, who
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underline the importance of the SO}~ ions in gastric mu-
cosubstances in protecting mucosa; these ions binding to
protein substrate cover and protect gastric mucosa from
the injury of pepsin and HCI. Concerning the sialic acid’
content, we did not find any difference between phenyl-
butazone treated and control animals; but this compo-
nent is completely lacking in the spontaneously ulcered
animal 1?18,

Zusammenfassung. Die Zusammensetzung der aus nor-
malen und ulzerdsen Magenschleimhduten von Zwerg-
schweinen isolierten Glykopeptide ergibt 509, Sulfat-
Ionen weniger als aus denjenigen gesunder Magenschleim-
héute.
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The Effect of Denervation on ATP Dependent Calcium Uptake by Microsomes of the Submaxillary

Gland of Rats

ATP- dependent calcium uptake by muscle and nervous
tissues microsomes has been clearly demonstrated and re-
lated to physiological events!:2, The occurrence of similar
phenomena in microsomes from rat salivary glands has
recently been shown 2%.4. These results are interpreted as
an active transport across the microsomal membrane.
Further, calcium plays an important role in stimulus-
secretion coupling in salivary glandsS. In the present in-
vestigation the effects of authonomic denervation upon
ATP-dependent calcium uptake by microsomes from rat
submaxillary gland were studied. This seemed to be of
particular interest since denervation of salivary glands are
known to produce marked morphological and functional
changess$.

Fifty-four female rats bred at this Department were
used. 4-5 month-old animals, weighing about 170 g, were
studied. The glands were either normally innervated on
both sides (‘control glands’) parasympathetically or
sympathetically denervated on one or both sides and nor-
mally innervated on the other side (‘contralateral glands’).
In all cases litters of 4-8 rats were used and 2 rats of each
litter were taken as controls. A preganglionic parasympa-
thetic denervation was achieved by section of the chorda-
lingual nerve and a post-ganglionic sympathetic dener-
vation by excision of the superior cervical ganglion. The
operations were aseptically performed under ether anaes-
thesia. The animals were killed 3-4 weeks later by cervical
dislocation. The submaxillary glands were carefully re-

moved, cleaned, dried between filter paper and weighed
(wet wt.). They were immediately homogenized in glass
homogenizers containing 125 mAM KCIl and 5 mM histi-
dine buffer (ph 6.5). After centrifugation at 10,000 g for
30 min the supernatant was decanted and recentri-
fugated at 26,000 g for 1 h. The resulting pellet was dis-
solved in the same solution. All procedures were performed
at 0-4°C.

For calcium uptake determinations the microsomes
were incubated in the presence of 5 mM MgCl,, 45 mM
Tris buffer (pH 7.4) 100 mM KCl, 4 mM Tris-ATP and
0.05 mM 45CaCl for 5 min in a total volume of 2 ml. From
it, 1.5ml was run through a millipore filter (0.45 pm
average pore) which was under negative pressurc. The
filter containing the microsomes was then washed with
10ml of 100 mM CaCl, and immediately dissolved in

1\, HassELBacH, Progr. Biophys. molec. Biol. 7., 169 (196+).
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ATP dependent Ca uptake by microsomes (mean 4 S.E.M.) in unilateral and bilateral parasympathetically or sympathetically denervated
submaxillary glands of the rat, in contralateral normally innervated and in the corresponding control glands

No. of Gland weight ATP dependent Ca uptake Ca uptake ratio

glands () (nMoles/mg protein) with ATP/without ATP
Control 36 129 4+ 3.13 7.7+ 130 10.9 4 1.63
Contralateral 36 130 4+ 2.91 6.5 + 0.62 10.1 4166
Parasympathetically denervated 22 93 4-4.72» 6.7+ 1.43 9.3+ 1.44
Sympathetically denervated 14 117 4 4.29° 2.8 4 0.92» 514 1.28=

» P < 0.001,® P < 0.01 when compared with control or contralateral.

10 ml of a scintillation solution (acetone-methanol-PPO-
POPOP-toluene). Radioactivity was measured in a liquid
scintillation counter. In all experiments blanks without
microsomes were measured and subtracted from all other
values. Protein concentration was measured by the method
of Lowry et al.”. All experimental determinations were
performed on a pool of 2-6 glands from animals of the
same litter.

Theresultsare summarizedin the Table. The ATPdepend-
ent calcium uptake by gland microsomes is expressed in
nMoles/mg protein and the calcium uptake relation in pres-
ence of ATP/without ATP. The weight of the submaxillary
gland was found to be significantly decreased by about 309,
after section of the chorda-lingual nerve and by 109, after
sympathetic denervation. After sympathetic denervation
both the ATP dependent calcium uptake as well as the
ratio with ATP/without ATP were markedly decreased,
by 619, and 519, respectively. No significant changes were
observed in both parameters after preganglionic para-
sympathetic denervation. The values of parasympathe-
tically and sympathetically unilateral or bilateral dener-
vated glands are presented together since no differences
were observed in the results obtained. It should be pointed
out that the total amount of microsomal protein was si-
milar in all experimental groups, around 5 mg/g wet glan-
dular tissue.

The role played by calcium ions in the secretory mech-
anisms in salivary glands should be located as occurring
after the liberation of the neuronal transmitter and likely
at intracellular level. This hypothesis is supported by the
conclusions of DouGras and PoisNERS obtained on the
cat’s submaxillary gland. Further studies on amilase
liberation from slices of rat parotid gland suggest that the
site of action of calcium ions occurs at the step point of
extrusion of the secretory products®. Our results obtained

on a microsomal fraction from the rat’s submaxillary
gland support the existence of an intracellular site for the
action of calcium which can be altered by the depletion of
catecholamines following sympathetic postganglionic
denervation®, The ATP- dependent microsomal calcium
uptake was not affected by preganglionic parasympathe-
tic denervation, It should be noticed, however, that even
after parasympathetic decentralization there is a contin-
uous leakage of neurotransmitter from the endings of the
remaining postganglionic fibers?®.

Zusammenfassung. Nachweis, dass in einer Mikrosomen-
Fraktion von Speicheldriisen ein ATP-abhingiges Cal-
cinmtransportsystem existiert und dass dieses von der
sympathischen Innervierung der Driisen, nicht jedoch
von der parasympathischen Innervierung abhingig ist.
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Zur Reaktionsweise eines Zeisigs (Carduelis spinus (L.)) auf gefilterte Kontaktrufe

Unsere Erfahrungen mit modifizierten akustischen
Signalen und iiber deren Effekt fiir den natiirlichen Re-
zipienten stehen noch am Anfang. In Vorversuchen zu
umiassenden Experimenten tiber die bidirektionale Kom-
munikation von Zeisigen (Carduelis spinus (L.)) zeichnete
sich ein bemerkenswertes Ergebnis ab.

In einer speziell entwickelten Anlage (Sch.} wurden
einem Zeisig, der in einer schallisolierten Kammer lebte
und mit einem Artgenossen nur iiber Mikrophone und
Lautsprecher kommunizieren konnte, gefilterte Kontakt-
rufe vorgespielt. Uber 5 min wurde dem einen Kom-
munikanten (3 A) der sich stindig wiederholende Ruf
«tetterett» (Figur 1) gefiltert mit einem Hoch- bzw.

Tiefpass (KFl, Messelektronik Berlin, Sperrdimpfung
fiir Hochpass bei 0,7facher Durchlassfrequenz 4,5 Np =
39dB, fir Tiefpass bei 1,4facher Durchlassfrequenz
4,5 Np = 39 dB), dem anderen (¢ C) ungefiltert geboten.
Wihrenddessen war die gegenseitige Kommunikation
unterbrochen und zwischen den einzelnen Versuchen dann
jeweils fiir mindestens 8 min wieder hergestellt worden.
Nach 4 Filterversuchen wurde eine Kontrolle mit unge-
filtertem Abspiel fiir § A vorgenommen. Das Reaktions-
mittel von 2 eine Serie von 4 Versuchen begrenzenden
Kontrollen wurde mit 1009, bewertet. Das ausgewertete
Resultat bilden auf elektronischem Wege erhaltene
Z3ihlungen der akustischen Einzelimpulse von & A als



