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The distribution of immunoglobulins is studied on preparations of autonomic ganglia
using an immunohistochemical technique. Perikarya of neurons are found to be highly
accessible to serum macromolecules in tissue of the vagal caudal ganglion, while
myenteric ganglion tissue is devoid of immunoglobulins. An individual pattern of se-
rum immunoglobulin distribution is typical for other ganglia.
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The development of a histamine reaction after ad-
ministration of exogenous markers of transendothelial
transport hampers study of the permeability of the
hematoneural barrier, prompting a search for nonin-
vasive methods of investigation. One experimental
model is based on the reproducibility of tolerance
for protein tracers in experimental animals but its
consistency with actual conditions remains to be es-
tablished [5]. Properties of the blood-ganglion bar-
rier were ambiguously assessed by methods previously
used for autonomic ganglion tissue. Some tracers,
such as horseradish peroxidase, cytochrome C, fer-
ritin, and aniline dyes penetrate into intercellular
spaces of the sensory and autonomic ganglia [3]. An
effective blood-ganglion barrier reported by other au-
thorities in some autonomic ganglia is presumed to
consist of satellite cells and prevents relatively large
markers from penetrating into the perineural inter-
stitial space [4]. A method of visualizing the serum
immunoglobulins (Ig) on tissue sections was devised
by us to estimate the permeability of elements of
the vascular bed and autonomic ganglia tissue [1,2].

In the present investigation we performed an
immunocytochemical study of the distribution of
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serum Ig in the interstitium of cranial and periph-
eral autonomic ganglia.

MATERIALS AND METHODS

The chest of male Wistar rats was opened under
Nembutal anesthesia (40 mg/kg). Perfusion was
carried out through the left ventricle with 4%
paraformaldehyde in 0.1 M phosphate buffer at pH
7.3. Ganglia were removed and fixed by immer-
sion in the same solution for 4-6 h, after which
they were washed free of fixative with 5% buffered
sucrose solution and embedded in paraffin. The
sections (7 p) were mounted on slides covered with
polyvinyl spirit. Binding with antiserum against rat
Ig labeled with fluorescein (Calbiochem) was per-
formed after the sections were treated as follows:
immersion in 0.1% trypsin solution containing
0.1% CaCl, in 0.01 M TRIS-buffer (pH 7.8) for
1 h at 37°C followed by washing with 0.9% NaCl
in 0.01 M phosphate buffer. The sections were
examined with a LYUMAM-I3 luminescence mi-
croscope using an FS-1 filter and green color-se-
lective plate. The following ganglia were studied:
the intramural ganglia of the atria and myenteric
ganglia of the ileum, the lumbar sympathetic chain,
the celiac-mesenteric complex, the main pelvic
ganglion, the caudal ganglion of the vagus, and
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Fig. 1. Distribution of immunopositive material in autonomic ganglia tissue. Cranial {a) and caudal (b) poles
of the superior cervical ganglion; caudal ganglion of vagus (c); main pelvic ganglion (d).
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the ciliary, otic, sphenopalatine, and cranial gan-
glia of the cervical chain.

RESULTS

Serum lg are revealed both along the vessels and
in the surrounding tissue in all ganglia except the
myenteric. However, along with immunopositive
vascular profiles there are vessels of capillary type
without adjacent fluorescent material. Immunoglo-
bulins in the form of fluorescent profiles of dif-
ferent size around and between neurons are found
at various distances from vessels in the intercellu-
lar space of ganglionic tissue.

The pattern of distribution of serum Ig is spe-
cific for each ganglion. The ciliary ganglion has a
small number of fibrillar fluorescent structures in
the capsule as well as along the vessels and in the
space around a limited number of neurons. The
bulk of Ig in the otic and sphenopalatine ganglia
occur along the vessels oriented in the plane of
the axial section both longitudinally and trans-
versely. Immunoreactive material is visualized be-
tween neurons quite far from the perikarya. Serum
Ig possess a certain polarity of distribution in re-
lation to the cranial and caudal poles of the cra-
nial cervical ganglion (Fig. 1, a, b). A large num-
ber of neurons surrounded by immunoreactive
material are found in the cranial region of ther
ganglion but only a few of them are in direct
contact with Ig. Here are rare finds of clusters of
3-4 cells embedded in fluorescent dye. The pat-
tern of Ig distribution in the vagal sensory ganglia
differs markedly from the others (Fig. 1, ¢). A
continuous frame of immunopositive material runs
along the wall of the majority of ganglionic ves-
sels. Surrounding nearly all neurons is a bright
luminescent streak except in a group of relatively
small neurons located centrally in the vicinity of
a bundle of vagal myelin fibers crossing the gan-
glion. The reaction has the background value in
these groups. The lumbar sympathetic ganglia ex-
hibit a sharp gradient of Ig distribution ranging
from a maximal intensity of luminescence around
the vessels and individual neurons to a fine fluo-
rescent network surrounding nerve cells. The ce-
liac-mesenteric complex is characterized by an
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abundance of vessels with positive immunoreactiv-
ity in the region where the preganglionic fibers
enter. However, there are relatively large regions in
this ganglion without any reactive structures. Soli-
tary small cells with fluorescent cytoplasm are oc-
casionally noted in the space between neurons.
The main pelvic ganglion shows a relatively high
density of reactive structures, including vessels of
the capsule and of pre- and postganglionic nerves,
and distinct interlayers between groups of neurons
and individual cells with Ig located close to some
neurons (Fig. 1, d). The presence of twisted fluo-
rescent bands in the capsule and, on a few sec-
tions, in the space between glial and connective
tissue cells is typical for atrial intramural ganglia.
Positively reacting material is absent in the gan-
glia of the ileac myenteric plexus.

The distribution of Ig obtained for the auto-
nomic ganglia attests to the permeability of vessels
and intercellular spaces for large protein molecules.
As a first approximation, it may be considered that
the paravasal Ig localization corresponds to meta-
bolic microvessels in the ganglion, whereas the
properties of the ganglionic interstitium may be
responsible for the neuronal accessibility for serum
proteins. Interganglionic differences in transport
properties of microvessels and tissue are character-
ized by extreme variants ranging from a compara-
tively high permeability for Ig (caudal ganglion of
the vagus) to the virtual absence of protein deliv-
ery to the tissue (ganglia of the myenteric plexus).
The heterogeneity of the other autonomic ganglia
according to this parameter may be due to the
marked complexity of their blood-ganglionic bar-
rier structures.
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