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Aims: To compare the blood supply of the Peyer’s patches in pigs with the already defined rodent one.
Materials and methods: Pig tissue was used. Injections of india ink, microscopic examination of the histological
preparations stained by a haematoxylin - eosin and scanning electron microscopy of the corrosive casts were used

for the depiction of the vessels.

Results: A model of the blood microcirculation of PP and its relation to the blood circulation of the small intestine
was created. Only the capillaries in the follicles, but not the ascending arterioles as in rats were found.

INTRODUCTION

Aggregated lymphoid nodules - Peyer’s Patches (PP)
are secondary lymphoid organs in the small intestine,
which are components of the gut - associated lymphoid
tissue. They are typical for mammals and play an impor-
tant role in the process of oral antigen stimulation. Pigs
(Sus scrofa f. domestica) have, on average, 10-15 Peyer’s
Patches in their small intestine.! The blood PP supply orig-
inates from the superior mesenteric artery via jejunal and
ileal arteries and the ileocolic artery. The microcirculation
in PP is important both for assuring intense metabolic
demand, of the crypts and germ centres and for the circu-
lation of the lymphatic cells. The blood microcirculation
has been described at rats, guinea pigs and rabbits.>>> The
purpose of our study was to compare the blood supply of
PP in pigs with already defined rodent ones.

Fig. 1. Veins of the PP filling india ink. Serosal surface.
Sample 5 x 10 cm.

MATERIALS AND METHODS

The small intestine samples were taken from 6-week-
old both male and female pigs which had been obtained
from a slaughterhouse. Animals were kept 12 hours with-
out food before they died. The parts of the small intestine
including its arterial supply were cut out. Jejunal and ileal
veins were flushed with india ink. Subsequently the intes-
tine was photographed and cut into sections. Preparations
obtained for histological treatment were 10 x 6 mm. They
were stained by a haematoxylin-eosin and observed by
a Carl Zeiss Jena microscope. Pictures were made by
a Nikon Coolpix 4500 camera.

Furthermore we used a corrosion casts method. Veins
were filled in the same way but resin (Dentakryl - Spofa)
was used. After the polymerization preparations were im-
mersed in a salt acid to get a corrosion of the organic
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Fig. 2. SEM casts of the veins, magnification 46 x.
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tissue. Then they were dried, coated by a 10 nm layer of
gold and palladium in a sputtering device Polaron E 5100
and examined under a Tesla BS 340 scanning electron
microscope.

RESULTS

We observed macroscopically straight arteries and
veins, which arrived together in the mesentery. These
vessels divided into two after their achievement of the
intestinal margin, likewise the peritoneum. Both arteries
and veins branched and made an arterial and venous net-
work within the intestinal wall. Vessels were clearly visible
only on the serosal surface, whereas they were masked by
the mucosa on the internal surface. Since Peyer’s patches
were located opposite the root of the mesentery, they were
supplied from both sides. There was an irregular circuit
around the periphery of PP, which was associated with
several branches (Fig. 1). The veins, which had been
filled by india ink, constituted little circles around each
of the lymphatic follicles. During the process of scanning
electron microscopy (SEM) we have observed, that these
circular veins had common parts, which were in a contact
(likewise as a honeycomb) (Fig. 2).

During the microscopical examination we observed
the largest number both arteries and veins in submucosa.
Arteries and arterioles were narrower and more linear
than the relevant veins and venules. The slender vascular
networks passed off the subserosa, lamina propria and
between circular and longitudinal muscular layer. In folli-
cles there were only capillaries. These pierced the follicles
mostly horizontally and led into the postcapillar veins
in the interfollicular area. SEM of the resin casts depicted
numerous interfollicular veins, which led into the circular
veins (Fig. 2).

We created the following proposed diagram of the inte-
gration of the blood microcirculation of PP into the blood
supply of the small intestine (Schema 1).

DISCUSSION

The blood circulation of the lymphoid organs is ap-
propriate to the arrangement of the lymphoid tissue in
the pertinent organ. Thymus, lien and lymph nodes have
an independent and very specific organization of blood
supply, which reflects their functions. The microcircula-
tion of the isolated and aggregated lymphoid nodules is an
entire component of the intestinal blood circulation and
it is liable to all effects, which can influence its.
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Schema 1. Model microcirculation in PP in pigs.

The postcapillary veins with the high endothelium are
typical of the microcirculation in the lymphoid tissue.
These veins are located in the interfollicular areas of PP.

Bhalla et al. described the PP microcirculation in rats.
They described the ascending arterioles in the lymphatic
follicles, which gave capillaries beneath the surface of the
follicles, and subsequently led to the interfolicular veins.?
In contrast, Blau et al. observed only innumerable cap-
illaries in the follicles of PP in guinea-pigs.’ As well as
in guinea-pigs, follicles in the perirectal lymphoid tissue
of rodents were supplied from the arterioles around the
periphery in the follicles which gave the capillaries be-
neath the surface of the follicles.* Yamaguchi and Schoefl
described the microcirculation at PP in mice. The mouse
nodules were permeated by a meshwork of the fine capil-
laries that were supplied by the arterioles entering on the
serosal and lateral surface.’

We examined only the capillaries in the lymphatic fol-
licles. However since we studied only the corrosion casts
of the veins, our results are not complete.
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