
Erratum 

The following abstracts were not published in the program 
which appeared in Clinical Autonomic Research 1999; 
9(1):45-63. These papers were presented at the annual meet- 
ing of the "Autonomic Nervous System" research group at 
the University of Erlangen-Nuremberg, Germany on Febru- 
ary 19-20, 1999. The editorial office apologizes for the omis- 
sions. 

Afferent innervation of the rat esophagus and 
hypopharynx 

M. Wank, 1 U. Eichhorn, 1 H.R. Berthoud, 2 W.L. Neuhuber ~ 
~Anatomisches Institut, Univ. Erlangen-Ntirnberg, Erlangen, and 
2pennington Biomed. Res. Ctr, Baton Rouge, LA, USA 

The upper aerodigestive tract is the source of various aversive 
and protective reflexes which are mediated mainly by the 
vagus nerve (Cunningham et al. 1992, AIM 116:575-582). 
Little is known about the types of sensors involved. To 
provide baseline morphological data on the sensory innerva- 
tion of the hypopharynx and upper esophagus, immunocyto- 
chemistry combined with retrograde fluorogold tracing, as 
well as transganglionic tracing with WGA-HRP were ap- 
plied. Calretinin was used as a fairly specific marker for vagal 
afferents in the esophagus (Dtitsch et al. 1998, JCN in 
press) and was checked for colocalization with calbindin and 
CGRP, respectively. The mucosa of the hypopharynx and 
the oralmost 15 mm of the cervical esophagus showed a 
tremendously dense mucosal innervation with calretinin pos- 
itive fibers. Coarse fibers costained for calbindin while thin 
fibers often costained for CGRP. In the upper esophagus, 
laminar Ruffini-like sensors which penetrated into the epi- 
thelium and intraepithelial finger-like terminals were the 
most conspicuous calretinin-positive structures which disap- 
peared upon bilateral section of the superior laryngeal nerve. 
Density of innervation in the hypopharynx was higher than 
in the esophagus. The pattern was net-like in contrast to 
the longitudinal arrays of fibers in the esophagus. There 
were no Ruffini-like endings. Neurons in the nodose-jugular- 
petrosal ganglion complex retrogradely labeled from the pha- 
ryngo-esophageal junction displayed the same markers. 
Transganglionic tracing from the uppermost esophagus la- 
beled terminals not only in the central subnucleus of the 
solitary complex which is considered the exclusive termina- 
tion area for esophageal afferents (cf. Altschuler et al. 1989, 
JCN 283:248-268) but also in the interstitial nucleus of 
the solitary tract which also receives afferents from the phar- 
ynx and larynx (Altschuler et al. 1989). These results demon- 
strate distinctly different vagal innervation patterns and sen- 
sor types in the hypopharynx and esophagus, respectively, 
most likely reflecting different functions. They also indicate 
that the more complex mucosal innervation of the upper- 
most esophagus as compared to the rest of the organ is 
reflected by additional central termination areas. (Supported 
by DFG/SFB 353/B9 and Graduiertenkolleg Schmerz). 

Influence of spontaneous sympathetic activity 
on vasomotor reflexes 

G. Wasner, F. Kopper, A. Binder, R. Baron 
Klinik fiir Neurologie, Christian-Albrechts-Universit~it zu Kid, 
Kid, Germany 

Skin sympathetic vasoconstrictor responses are used to assess 
function of the sympathetic nervous system in question of 
autonomic failure. Deep breathing, arousal or cold-pressure 
test are normally used to induce sympathetic reflexes. One 
major drawback of all these stimuli are quantitative variations 
in vasoconstrictor responses of unknown cause. 

The aim of this study was to investigate the role of sponta- 
neous sympathetic activity on vasomotor reflex responses. 

In 13 healthy subjects skin sympathetic vasoconstrictor 
neurons were activated by running 15~ cool water (whole- 
body cooling) through a thermal suit. Spontaneous vasocon- 
strictor activity was abolished by whole-body warming (45~ 
warm water) and prolonged warming activated sodomotor 
neurons. During all these manoeuvres skin temperature (in- 
fra-red thermometer) was measured and sympathetic vaso- 
constrictor reflexes were induced by deep inspiratory gasps 
leading to a decrease in skin blood flow (laser-Doppler) that 
was quantified. 

When spontaneous activity in sympathetic vasoconstrictor 
neurons was increased by whole-body cooling, skin tempera- 
ture was 27~ on average and deep breathing led to a relative 
decrease in blood flow of about 40%. When no spontaneous 
activity was present during whole body-warming, skin tem- 
perature was on average 34~ and sympathetic vasoconstric- 
tor reflexes induced a relative blood flow decrease of 70%. 
During sudomotor activity sympathetic reflex responses were 
diminished again with a relative flow decrease of 50% while 
skin temperature was on average 36~ 

The results show that spontaneous sympathetic activity 
interacts with sympathetic vasoconstrictor responses and 
seems to be one major factor for their inter- and intraindivid- 
ual quantitative variations. Therefore spontaneous sympa- 
thetic activity should be controlled by measuring skin tem- 
perature to increase reliability of vasomotor reflex-tests. 

This work was supported by the Wilhelm Sander-Stiftung 
and the Alexander von Humboldt-Stiftung. 

Treatment of postural hypotension with 
erythropoietin in insulin-dependent diabetic 
patients with autonomic neuropathy 

A.S. Winkler, S. Landau, K.R. Chaudhuri, P.J. Watkins 
Diabetes Centre, King's College Hospital, London, UK 

Background- We have previously shown that some insulin- 
dependent diabetic patients with severe autonomic neuropa- 
thy (IDDM-DAN), including postural hypotension can 
present with a normochromic anaemia associated with eryth- 
ropoietin (EPO) depletion, which responds impressively to 
treatment with EPO. In this study we investigated the effect 
of EPO treatment on the postural hypotension in these pa- 
tients. 
Methods" Three anaemic IDDM-DAN patients with sig- 
nificant postural hypotension (>40 mmHg of systolic blood 
pressure drop) and at least one other symptom of diabetic 
autonomic neuropathy, were treated with EPO. After a one 
month control period EPO was injected subcutaneously 3 
times weekly in a dose of 25 IU/kg for three months, which 
was followed by a three month wash-out period in two 
patients. Blood pressure (BP) was recorded four times daily 
(morning, lunch, evening and night) three times weekly with 
an automatic BP machine. Supine systolic BP was compared 
to the lowest corresponding BP within 5 minutes standing 
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and represented as a monthly average value + standard 
deviation (SD). 
Results: Systolic supine BP before and after treatment with 
EPO was 141.5 -+ 1.8/136.9 -+ 8.9, 137.1 -+ 11.2/ 
155.8 + 13.7 and 136.0 - 5.7/141.7 -+ 6.5 mmHg in the 
three patients, falling to 95.8 -+ 5.7/115.5 + 5.1, 88.4 + 
3.7/100.5 + 7.9 and 94.1 + 6.5/99.2 + 6.4 mmHg, 
respectively. This effect was reversed after three months 
off EPO. 
Conclusion; Some IDDM-DAN patients present with pos- 
tural hypotension, which might respond to treatment 
with EPO. 

Is BDNF really responsible for the presence of 
enteric nerve fibers on motor endplates in the 
esophagus? 

J. W~rl, W.L. Neuhuber 
Department of Anatomy I, University of Erlangen-Ntirnberg, 
Erlangen, Germany 

Looking for factors which are responsible for the develop- 
ment of the enteric co-innervation of motor endplates in 
the esophagus (Neuhuber et al. CTR 276:23-30, 1994; 
W6rl et al., JANS 49:227-233, 1994), we investigated mu- 
tant mice lacking BDNF. Our preliminary findings indicated 
an almost complete absence of co-innervating nerve fibers 

in comparison with Balb/c mice (W/Srl et al., AA, Suppl 
179:342, 1997). In further investigations, it turned out that 
also NMRI mice, which are not deficient for BDNF, show 
a striking reduction of co-innervation rates. Because this 
mice strain represented partly the genetic background of the 
BDNF mutant mice, it was unclear whether the reduction 
of the enteric co-innervation was caused by the deleted 
BDNF-gene or by an unknown factor located in the genome 
of NMRI mice. 

Starting from a heterozygous female BDNF mutant 
mouse, BDNF-knockout mice were crossed with Balb/c 
mice, a strain with a remarkably high co-innervation rate, for 
several times. Esophagi from heterozygous BDNF-knockout 
mice were investigated in comparison with control animals 
of the same litter for CGRP, nNOS and PGP 9.5 using 
fluorescence microscopy. For demonstration of motor end- 
plates TRITC-coupled c~-Bungarotoxin was used. 

While in the first investigated BDNF mutant mice only 
1% of all motor endplates were contacted by enteric NOS- 
positive nerve fibers, the co-innervation rate gradually in- 
creased in the following generations and reached in the 
second generation the figures of Balb/c mice, which were 
on average 35%. Thus, the lack of the enteric co-innervation 
is related to the genome of NMRI-mice. These results dem- 
onstrate the importance of the genetic background of knock- 
out mice and indicate that BDNF is not responsible for the 
development of the enteric co-innervation. 
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