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very dense framework through which the canaliculi
anastomose.

In the pineal parenchyme, one can also observe a
considerable number of fine canaliculi measuring 1-3 pym
in diameter (Figure 2, arrows).

The nerve endings and collagenous fibre bundles are
not easy to distinguish from pineal and interstitial cell
processes.

Discussion. The scanning electron microscope shows a
surprizing structure of the parenchymal pineal canaliculi.
It not only confirms the existence of ‘interfacial lakes’
and ‘cavities of circumluminal arrays’®»3, but also clearly
demonstrates their numerous ramifications. The abunda-
nce of fine canaliculi of 1-3 um forms a network of
labyrinthal intercellular spaces which, very probably,
come into contact with every pineal cell. The analysis
of the pineal gland’s parenchymatous channels with the
scanning electron microscope suggests a continuity of all
canaliculi and casts a new light on their significance.
QuaY’s experiments, showing the existence of a daily
rthythm of pineal canaliculi, suggest their functional

dynamism. According to Quay’s observations® and our
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results, it is evident that the pineal gland parenchyma-
tous channels have a much more important histophysio-
logical role than was assumed up to now.

Summary. The scanning electron microscope has shown
rich ramifications of the parenchymal canaliculi forming a
three-dimensional network of anastomosing intercellular
spaces in the rat pineal gland. Every pineal cell seems to
be in contact with this channel system. An abundance of
cellular processes can be found within the canaliculi
which may play an important role in the histophysiology
of the pineal body.

R. Krstié1t

Institut d’Histologie et d’ Embryologie,
Université de Lausanne, Rue du Bugnon 9,
CH-1011 Lausanne (Switzerland), 21 April 1975.
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Effects of Glucagon and Insulin on the Paneth Cells of the Mouse Duodenum

The coarse cytoplasmic secretory granules are charac-
teristic of Paneth cells (PC). The function of these cells
has remained largely unknown. However, it has been
shown that PC secrete digestive enzymes, especially
peptidases, into the intestinal lumen?, and the secretion
mechanism seems to be regulated by the sympathetic and
parasympathetic nervous systems?2. It was shown earlier
that ordinary food does not have any apparent effect on
these cells8, However, the recent observations by the
present authors indicated that, following fasting, the
secretion mechanism is stimulated by food and fasting
itself retards the secretory activity of PC4. Trasylol®, an
inhibitor of trypsin and proteinase activity, also seems to
inhibit the secretion mechanism of PC? Therefore, the
present preliminary investigation was designed to see
whether glucagon and insulin do have any effect on PC.

Material and methods. 18 male and female adult albino
mice, descendants of a strain used in the Department of
Anatomy, were used. The mice were fasted for 1 day
before the experiments but were allowed to drink tap
water ad libitum.

The material consisted of 3 groups of mice. The mice
of the glucagon group received an i.p. dose of 100 ug of
glucagon (Novo). These mice were killed 1 h later and
intestinal samples were taken immediately from the mid-
duodenum; fixed in a buffered aqueous 49, formaldehyde
solution at pH 7.2; embedded in paraffin wax; sectioned
at 7 um and stained with Best’s carmine method®. The
mice of the insulin group received an i.p. dose of 4 IU
insulin (Novo). The samples were taken 1 h later and
treated as above. The control mice were only fasted for 1
day and the samples were taken as above.

Each group consisted of 6 mice. The number of secre-
tory granules of 100 PC derived from each mouse was
counted. Only the relative number of secretory granules
was determined and the significance of the differences
between the experimental and control groups was esti-
mated, using the Student’s ¢-test. The light microscopical
morphometric method, together with its reproductibility,
have been discussed in detail previously?2.

Results. After glucagon treatment the number of
secretory granules of PC increased highly significantly

(p < 0.001), ie. from 12.1 4 0.1 (SEM) to 15.5 4+ 0.2
(Figures 1 and 2), in the duodenum. The size of secretory
granules of PC, as estimated visually, remained quite
unchanged following glucagon treatment.

One dose of insulin also increased significantly (p <
0.01) the count of PC granules; i.e. from 12.1 + 0.2 to
130 + 0.1 (Figures 1 and 2) 1 h after administration,
whereas the size of the granules remained unchanged.

Discussion. The present results showed that glucagon
and insulin were able to increase the number of secretory
granules of PC, which obviously indicates that the secre-
tion of cytoplasmic granules from PC is inhibited. Gluca-
gon plays an important role as a stress hormone and
regulates e.g. the concentration of glucose of the serum 7 8,
Glucagon is also able to inhibit the secretion of gastrin?,
hydrochloric acid1%1!, the exocrine secretion of the
pancreas!?, and that of various proteins from the salivary
glands®. The above and the present observations suggest
the active role of glucagon in the regulation of digestion.
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Fig. 1. The effect of glucagon and insulin on the number of secretory
granules of PC of the mouse duodenum (means and SEM). The
counting was made from 600 paneth cells derived equally from 6
different animals in each group. 100 ug of glucagon or 4 IU of
insulin per mouse was administrated 1 h before the samples were
taken.
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Fig. 2. Distribution of PC as a functign of the number of granules.
The mean values of the granule counts are marked with dotted lines.
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The present results showed that the effect of glucagon on
PC of the mouse was quite similar to that of fasting?.
Prolonged fasting induces hypoglycaemia, which is
followed by an increase of serum glucagon!4 15, The
inhibitory effect of fasting on the secretion of the PC
granules may therefore be mediated through the action
of glucagon. The same would also be valid for the mech-
anism of the effect of insulin on PC. Insulin increases
serum glucagon® and the present observations showed
that insulin slightly inhibited the secretion of PC;
however, this effect was not so strong as the effect of
glucagon.

Previous studies have shown that the size of PC
granules has increased following vagotomy, sympathecto-
my, or the treatment of the mice with Trasylol®2 5. The
size of PC granules was also shown to increase with the
age of micel” 18, The present observations suggested that
glucagon or insuling did not have any apparent effect on
the size of PC granules. Glucagon is an important catabolic
hormone and markedly inhibits the protein synthesis of
hepatocytes?®. It also exerts a marked effect on the
carbohydrate, lipid and protein metabolism of liver cells'®,
and may therefore exert its action on PC through meta-
bolic effects.

Summary. The effect of glucagon and insulin on the
paneth cells (PC) of the duodenum of the mouse was
investigated using light microscopy. Both glucagon and
insulin were able to increase significantly the number of
the secretory granules of PC. This possibly means that
these hormones are capable of inhibiting the secretion of
PC.
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Role of Sialic Acid in the Maintenance of Cell Surface Rigidity

Recently, abundant information has been accumulated
with respect to the function of the sialic acids at cell
surfacel. It is now well known that sialic acids form an
integral component of the carbohydrate prosthetic
groups of glycoproteins?-4 and of acid mucins? of the cell
surface. It has been postulated that the primary function
of the sialic acid molecule is to confer structural rigidity
on glycoproteins?® of cell membranes. WEIss® has shown
removal of sialic acid residues from the surfaces of sar-
coma 37 cells increases the overall cellular deformability.
The increase in the deformability may very well be
explained as the loss of rigidity of the cell membrane in
absence of sialic acid. However, no attempt has been

made so far to demonstrate the loss of the rigidity of the
cell membrane in absence of sialic acid and the subsequent
fate of these cells.

The presence of sialic acid in the cell membrane of a
large free living protozoa, Amoeba, has recently been
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