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Abstract

Because it is not known where in the reflex arch, i.e., afference, central
nervous system or efferences, hyperglycemia affects baroreflex func-
tion, the present study examined the effect of short-term (30 min)
hyperglycemia on aortic depressor nerve function measured by a
mean arterial pressure vs aortic depressor nerve activity curve, fitted
by sigmoidal regression, or by cross-spectral analysis between mean
arterial pressure and aortic depressor nerve activity. Anesthetized
male Wistar rats received an intravenous bolus (0.25 mL) injection,
followed by 30 min of infusion (1 mL/h) of 30% glucose (N = 14).
Control groups received a bolus injection and infusion of 0.9% saline
(N = 14), or 30% mannitol (N = 14). Glucose significantly increased
both blood glucose and plasma osmolarity (P < 0.05). Mean arterial
pressure did not change after glucose, saline or mannitol infusion.
Mean arterial pressure vs nerve activity curves were identical before
and 10 and 30 min after the beginning of glucose, saline or mannitol
infusion. Slow (0.3 Hz) oscillations of arterial pressure were induced
by controlled bleeding, and cross-spectral analysis was applied to
arterial pressure and aortic nerve activity. Transfer function magni-
tude (aortic depressor nerve activity/mean arterial pressure ratio in the
frequency domain) was calculated as an index of gain of the aortic
depressor nerve. Transfer function magnitude was similar in all groups
during induced or spontaneous oscillations of arterial pressure. In
conclusion, the present study demonstrates, by means of two different
approaches for assessing baroreceptor function, that aortic depressor
nerve activity was not altered by short-term (30 min) hyperglycemia.
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Introduction

Diabetes is commonly associated with
peripheral neuropathy, with functional, mor-
phological, and metabolic changes in pe-
ripheral nerves (1). Dysfunction of the baro-
reflex has been well described not only in
diabetic patients (2,3) and chronic models of
diabetes (4-6), but also in short-term (5 days)

experimental diabetes (7). Even though mod-
est elevations of plasma glucose are associ-
ated with reduction of reflex control of heart
rate in healthy volunteers (8,9), there is no
report in the literature dealing with the acute
effects of elevated blood glucose on the af-
ferent arm (baroreceptors) of the arterial baro-
reflex in non-diabetic subjects. It has been
shown that acute hyperglycemia increases
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muscle sympathetic nerve activity in healthy
subjects after 1 h of glucose infusion (10). In
addition, it has been reported that acute hy-
perglycemia (15 to 30 min) reduces nerve
conduction velocity and nerve blood flow in
rats (11). However, the mechanism(s) by
which the increase in blood glucose affects
the baroreflex is (are) not apparent. Accord-
ingly, it is not known precisely where the
derangement caused by hyperglycemia on
the baroreflex occurs, i.e., in the afferent
arm (arterial baroreceptors), central nervous
system, or efferent arm (sympathetic or para-
sympathetic system) of the reflex arch.

The relationship between arterial pres-
sure and aortic depressor nerve (ADN) ac-
tivity is the most common approach used to
evaluate baroreceptor function in rats and
other species (12). Nevertheless, the arterial
pressure vs ADN activity curve depends on
remarkable changes in arterial pressure for
the characterization of the entire ADN activ-
ity range from threshold through saturation
of the action potentials (4,12,13). This re-
quires a situation far from the usual physi-
ological condition. On the other hand, trans-
fer function analysis applied to arterial pres-
sure and baroreflex-mediated output param-
eters, i.e., heart rate or sympathetic nerve
activity, has been established as a reliable
tool for the analysis of baroreflex function
using the spontaneous oscillations of arterial
pressure (14,15). Cross-spectral analysis
between arterial pressure and ADN activity
has been used successfully in our laboratory
to characterize the sensitivity of the aortic
baroreceptors of anesthetized rats (6).

Therefore, in the present study, the effect
of acute hyperglycemia on ADN function in
rats was examined by means of two different
approaches, i.e., mean arterial pressure
(MAP) vs ADN activity curve fitted by sig-
moidal regression, and transfer function anal-
ysis between MAP and ADN activity. Co-
herence and transfer function magnitude
(ADN activity/MAP ratio, in the frequency
domain) were calculated during induced slow

(0.3 Hz) oscillations of arterial pressure used
to mimic sympathetic modulation of vascu-
lar tone (Mayer waves), and during sponta-
neous (~1.5 Hz) oscillations of arterial pres-
sure caused by respiratory movements.

Material and Methods

Animals

Experiments were performed on male
Wistar rats (200-250 g), housed in cages
with free access to water and food. All pro-
cedures were reviewed and approved by the
Ethics in Animal Research Committee of the
School of Medicine of Ribeirão Preto, Uni-
versity of São Paulo, SP, Brazil.

Baroreceptor recording in anesthetized rats

On the day of the experiment the animal
was anesthetized with sodium pentobarbital
(40 mg/kg, ip) and catheters were inserted
into the right carotid artery, with the tip
positioned close to the aortic arch, for meas-
urement of arterial pressure, and into the
right femoral artery and vein, for withdrawal
and reinfusion of blood and drug administra-
tion, respectively. The left ADN was identi-
fied in the neck, carefully isolated from con-
nective tissue, and placed on a bipolar stain-
less steel pair of electrodes. ADN activity
was amplified using a differential high im-
pedance preamplifier (Princeton Applied
Research, Oak Ridge, TN, USA) and digi-
tally recorded (10 kHz) with an IBM/PC by
means of an A/D interface (CAD 12/36 Lynx
Eletrônica, São Paulo, SP, Brazil). Arterial
pressure was measured by connecting the
carotid catheter to a Statham (P23Gb, Hato
Hey, Puerto Rico) pressure transducer, at-
tached to a Hewlett Packard Carrier Ampli-
fier (model 8805B, Palo Alto, CA, USA),
and digitally recorded simultaneously with
ADN activity. Bipolar recording from the
external ADN surface shows bursts of bipo-
lar activity tightly correlated with the sys-
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tolic phase of the pulse pressure over a small
background noise.

The rats were divided into three groups
according to type of treatment: glucose (N =
7), saline (N = 7) or mannitol (N = 7). Arterial
pressure and ADN activity were recorded con-
tinuously for 10 min under basal conditions,
and an intravenous bolus injection (0.25 mL)
of 30% glucose, 0.9% saline, or 30% mannitol
was administered thereafter, followed by con-
stant infusion (1 mL/h) of glucose, saline or
mannitol for 30 min.

Baroreceptor function assessment

Mean arterial pressure vs aortic depres-
sor nerve activity curve. MAP vs ADN ac-
tivity curves were constructed before (basal
recording) and after (10 and 30 min) the
beginning of the infusion of glucose, saline
or mannitol. To determine the MAP vs ADN
activity curve, baroreceptor activity was re-
corded during the increase in arterial pres-
sure elicited by a bolus injection of phenyl-
ephrine (8 µg/kg, iv) until saturation (maxi-
mal activity) of the action potential. Next,
after ADN activity returned to basal level,
following arterial pressure normalization,
ADN activity was recorded during the de-
crease in arterial pressure elicited by a bolus
injection of sodium nitroprusside (16 µg/kg,
iv) until complete disappearance of the ac-
tion potentials. ADN activity was rectified
and its background noise was subtracted (the
noise level of each nerve recording was de-
termined after injection of sodium nitroprus-
side, when arterial pressure reached the
threshold level under baroreceptor pressure).
Rectified and noise-subtracted ADN activ-
ity was integrated, with the integrative pro-
cesses resetting at the time of every diastolic
pressure. To compare multifiber ADN activ-
ity from different rats, baroreceptor bursts
were normalized as a function of basal activ-
ity (basal = 100%) (16) determined before
the administration of phenylephrine and so-
dium nitroprusside, and the MAP vs ADN

activity curve, fitted by 4-parameter nonlin-
ear sigmoidal regression, was plotted (Fig-
ure 1). The maximum slope (gain) of the
baroreceptor curve was calculated from the
first derivative of the sigmoidal fit. MAP
corresponding to the threshold pressure for
baroreceptor activation (MAPth), and MAP
needed to achieve maximum ADN activity,
i.e., saturation (MAPsat) of ADN activity,
were calculated from the third derivative of
the sigmoidal curve by means of the identifi-
cation of the first (MAPth) and second
(MAPsat) points of maximal inflexion of the
sigmoidal curve.

Cross-spectral analysis. To evaluate
baroreceptor function in the frequency do-
main, small (5 to 10 mmHg) rhythmic oscil-
lations of arterial pressure were artificially
induced in anesthetized rats at 0.3 Hz, dur-
ing a period of 1 to 2 min, before (basal
recording) and after (10 and 30 min) the
beginning of glucose (N = 7), saline (N = 7),
or mannitol (N = 7) infusion.

Figure 1. Theoretical plot of mean arterial pressure (MAP) vs aortic depressor nerve
(ADN) activity curve using 4-parameter logistic sigmoidal regression: A1, range; A2, slope
coefficient; A3, MAP at 50% of ADN activity range; A4, lower plateau; A1 + A4, upper
plateau. MAPth = MAP threshold for baroreceptor activation; MAPsat = MAP corresponding
to saturation of the discharges (continuous discharges). Inset, 1st derivative of the slope
(gain) of the curve.
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the frequency spectrum of MAP oscillations
and ADN activity response (19). To quantify
the linear dependence of the ADN activity
response to MAP oscillations, the coherence
function of the cross-spectrum was calcu-
lated (19,20). At those frequencies for which
coherence was found, the magnitude of trans-
fer function between ADN activity and MAP
was calculated. Transfer function magni-
tude indicates the relative amplitude of ADN
activity change per unit of change in MAP,
and is expressed as % basal activity/mmHg.
We hereafter refer to transfer function mag-
nitude as ADN sensitivity (gain). The phase
shift (radians) is also a function of frequency
and indicates, with respect to MAP, a lag or
lead in the ADN activity response (20). The
computer software used to evaluate barore-
ceptor function by cross-spectral analysis
was kindly provided by Dr. Alberto Porta,
Department of Technologies for Health,
Galeazzi Orthopedic Institute, University of
Milan, Milan, Italy.

Statistical analysis

Data are reported as mean ± SEM. MAP,
plasma glucose and plasma osmolarity were
compared between rats treated with glucose,
saline or mannitol by two-way analysis of
variance for repeated measures, followed by
the post hoc Tukey test. The parameters calcu-
lated from the sigmoidal fitting curve (gain,
MAPth, MAPsat, and MAP corresponding to
50% of ADN activity range, MAP50) or by
cross-spectral analysis (transfer function mag-
nitude) were compared between rats treated
with glucose, saline or mannitol by the non-
parametric Mann-Whitney test. Differences
were considered significant if P < 0.05.

Results

Table 1 shows that glucose infusion in-
creased blood glucose and osmolarity with-
out affecting MAP. Saline did not affect any
variable studied, while mannitol markedly

These oscillations were obtained by with-
drawal and reinfusion of a small volume of
blood into the femoral artery, led by a sinu-
soidal wave displayed on an oscilloscope
(model 5113, Tektronics, Beaverton, OR,
USA). The volume of blood needed to cause
arterial pressure oscillation around 10 mmHg
varied from 0.2 to 0.4 mL. The frequency of
0.3 Hz was chosen to induce rhythmic oscil-
lations because it matches the well-known
low frequency oscillation of arterial pres-
sure (Mayer’s waves) exhibited by conscious
rats (17), which disappears under anesthesia
(18). Spontaneous oscillations induced by
breathing (~1.5 Hz in anesthetized rats) were
also used to assess baroreceptor function in
the frequency domain. ADN activity was
integrated (by voltage) in every pulse inter-
val and normalized as a function of basal
activity (basal = 100%). The average pulse
interval from the entire recording period was
used as the time between successive beat-
by-beat values of either MAP or integrated
ADN activity. Therefore, both MAP and
ADN events were assumed to occur at the
same time. Beat-by-beat series of MAP and
integrated ADN activity were submitted to
cross-spectral analysis using an autoregres-
sive algorithm, with the model order chosen
according to Akaike’s criterion, to obtain

Table 1. Intravenous infusion of saline, glucose or mannitol.

Blood glucose (mg/dL) Osmolarity (mOSM Hg H2O) MAP (mmHg)

Saline (0.9%)
Basal 108 ± 3 293 ± 2 122 ± 3
10 min 106 ± 1 293 ± 1 118 ± 3
30 min 111 ± 1 294 ± 2 119 ± 4

Glucose (30%)
Basal 111 ± 3 292 ± 3 124 ± 3
10 min 218 ± 9* 301 ± 3* 125 ± 3
30 min 279 ± 14*+ 310 ± 3*+ 124 ± 2

Mannitol (30%)
Basal 109 ± 1 295 ± 2 127 ± 4
10 min 110 ± 1 302 ± 2* 127 ± 4
30 min 114 ± 2 311 ± 3*+ 123 ± 3

Data are reported as means ± SEM for 14 rats in each group. *P < 0.05 compared to
basal levels. +P < 0.05 compared to 10 min of infusion (two-way analysis of variance
for repeated measures, followed by the post hoc Tukey test).
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increased plasma osmolarity.
Figure 2 (bottom) shows the data used to

construct MAP vs ADN activity curves (Fig-
ure 2, top) obtained before (Figure 2A), 10
(Figure 2B), and 30 min (Figure 2C) after
the beginning of intravenous infusion of glu-
cose, saline or mannitol. The data in Figure
2D indicate that the basal parameters, i.e.,
gain of ADN activity, range of ADN activ-

Figure 2. The plots show mean arterial pressure (MAP) vs aortic depressor nerve (ADN) activity curves (top), expressed as percentage of basal activity
using 4-parameter logistic sigmoidal regression, obtained before (basal, A), 10 min (B), and 30 min (C) after the beginning of intravenous infusion of
30% glucose, 0.9% saline, or 30% mannitol. D, Data used to construct the curves. MAP50 = MAP corresponding to 50% of ADN activity range; MAPth
= threshold MAP for baroreceptor activation; MAPsat = MAP for saturation of discharges. Data are reported as means ± SEM for 7 rats in each group.

ity, MAP50, MAPth, and MAPsat, did not
differ between the groups that received glu-
cose or saline. Nevertheless, the group treated
with mannitol displayed higher basal gain,
MAP50 and MAPth compared to glucose and
saline.

Spectral analysis showed two major os-
cillatory components in either MAP or ADN
activity (Figure 3). The slow (induced) os-

Figure 3. Time series of representative spectra collected from a representative rat during basal recording of mean arterial pressure (MAP, A),
integrated aortic depressor nerve activity (ADN, B), coherence (at 0.3 and 1.3 Hz) and phase between the two spectra (C).

Saline Glucose Mannitol

Basal 10 min 30 min Basal 10 min 30 min Basal 10 min 30 min

Gain (%basal/mmHg) 4.2 ± 0.3 3.9 ± 0.3 3.6 ± 0.4 4.7 ± 0.5 4.5 ± 0.8 4.4 ± 0.4 6.6 ± 0.7 7.3 ± 1.1 6.7 ± 1.2
Range (% basal) 193 ± 8 189 ± 10 178 ± 12 188 ± 12 193 ± 14 193 ± 13 199 ± 14 195 ± 24 208 ± 23
MAP50 (mmHg) 118 ± 3 120 ± 4 121 ± 3 123 ± 2 123 ± 3 124 ± 4 134 ± 3 131 ± 2 131 ± 2
MAPth (mmHg) 89 ± 2 90 ± 3 90 ± 2 97 ± 2 98 ± 4 96 ± 4 114 ± 2 110 ± 3 109 ± 3
MAPsat (mmHg) 144 ± 5 146 ± 5 149 ± 5 145 ± 3 149 ± 5 149 ± 6 151 ± 4 150 ± 3 150 ± 3
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Figure 4. Gain of aortic depressor nerve (ADN) sensitivity (% of basal ADN activity/mmHg) assessed by transfer function magnitude obtained by cross-
spectral analysis between mean arterial pressure and ADN activity during induced low frequency (0.3 Hz) oscillation and high frequency (~1.5 Hz)
spontaneous oscillation before (Basal, A) and after (10 min, B; 30 min, C) the beginning of intravenous infusion of 30% glucose, 0.9% saline or 30%
mannitol. Data are reported as means ± SEM for 7 rats in each group.

Table 2. Power spectral density (pwr) of mean arterial pressure (MAP) and aortic depressor nerve (ADN)
activity, as well as coherence, phase and transfer function magnitude (TFM) between MAP and ADN activity
during induced 0.3-Hz oscillation and spontaneous respiratory (~1.5 Hz) oscillation of arterial pressure
obtained before and 10 and 30 min after the beginning of intravenous infusion of 30% glucose, 0.9% saline
or 30% mannitol.

MAP pwr ADN pwr Coherence Phase TFM
(mmHg2) (%basal2) (radians) (%basal/mmHg)

Induced 0.3-Hz oscillation
Saline

Basal 28 ± 3 431 ± 93 0.99 ± 0.001 -0.14 ± 0.03 3.85 ± 0.36
10 min 31 ± 5 948 ± 388 0.99 ± 0.002 -0.16 ± 0.06 5.01 ± 0.70
30 min 32 ± 3 736 ± 175 0.99 ± 0.003 -0.13 ± 0.07 5.30 ± 0.79

Glucose
Basal 32 ± 5 719 ± 217 0.98 ± 0.004 -0.14 ± 0.04 4.24 ± 0.51
10 min 32 ± 5 730 ± 198 0.99 ± 0.002 -0.14 ± 0.08 4.66 ± 0.68
30 min 28 ± 4 688 ± 198 0.98 ± 0.006 -0.22 ± 0.05 4.74 ± 0.50

Mannitol
Basal 50 ± 11 714 ± 171 0.99 ± 0.001 -0.13 ± 0.05 3.76 ± 0.26
10 min 38 ± 9 631 ± 102 0.99 ± 0.001 -0.16 ± 0.03 4.10 ± 0.24
30 min 51 ± 9 654 ± 149 0.99 ± 0.003 -0.11 ± 0.04 3.61 ± 0.49

Spontaneous respiratory oscillation
Saline

Basal 1.7 ± 0.5 43 ± 10 0.97 ± 0.010 -1.52 ± 0.39 5.45 ± 0.91
10 min 1.5 ± 0.7 80 ± 25 0.95 ± 0.015 -1.45 ± 0.39 5.05 ± 0.74
30 min 2.0 ± 0.9 62 ± 12 0.96 ± 0.009 -1.23 ± 0.38 6.08 ± 1.01

Glucose
Basal 3.7 ± 1.3 165 ± 61 0.99 ± 0.002 -1.43 ± 0.18 5.65 ± 0.46
10 min 3.9 ± 1.3 194 ± 83 0.99 ± 0.002 -0.82 ± 0.28 5.23 ± 0.65
30 min 4.4 ± 1.4 222 ± 103 0.99 ± 0.002 -1.86 ± 0.11 6.28 ± 0.85

Mannitol
Basal 3.0 ± 0.6 106 ± 32 0.98 ± 0.008 -0.87 ± 0.52 5.28 ± 1.15
10 min 3.5 ± 1.4 105 ± 25 0.97 ± 0.007 -0.95 ± 0.57 5.33 ± 1.04
30 min 6.2 ± 2.3 145 ± 25 0.98 ± 0.008 -1.79 ± 0.24 5.72 ± 1.07

Data are reported as means ± SEM for 7 rats in each group. No differences were found among groups (non-
parametric Mann-Whitney test).
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cillations of these parameters were detected
at 0.302 ± 0.006 Hz, while spontaneous
oscillations were detected within 1.2 to 1.6
Hz. The model order for autoregressive spec-
tral estimation, chosen by Akaike’s crite-
rion, ranged from 9 to 13 and averaged 11.6
± 2.1. Data of power spectral density of
MAP and ADN activity, as well as magni-
tude of squared coherence k2, and phase and
transfer function between MAP and ADN
activity are shown in Table 2. Glucose, sa-
line or mannitol did not affect the gain of
ADN activity at 10 (Figure 4B) or 30 min
(Figure 4C) after the beginning of infusion,
as compared to the gain before (Figure 4A)
infusion.

Discussion

The important finding of the present
study, demonstrated by means of two differ-
ent approaches for assessing baroreceptor
function, i.e., MAP vs ADN activity curve
fitted by sigmoidal regression and cross-
spectral analysis between MAP and ADN
activity, is that ADN activity was not altered
by short-term (30-min) hyperglycemia. In
addition, it was also demonstrated that the
significant increase in plasma osmolarity
observed with the infusion of glucose or
mannitol also had no effect on baroreceptor
function.

There are a number of reports describing
an inverse relationship between blood glu-
cose and autonomic function in healthy sub-
jects, i.e., greater plasma glucose levels are
related to poorer baroreflex function (8,9).
However, to our knowledge, there is no re-
port of an acute effect of elevated glucose
levels on ADN activity, which is the afferent
arm of the baroreflex arch. In the present
study, it was found that baroreceptor func-
tion was preserved during a 30-min period
of sustained hyperglycemia, when ADN ac-
tivity was examined by means of the MAP vs
ADN activity curve, fitted by 4 parameters
sigmoidal regression, and by cross-spectral

analysis between MAP and ADN activity.
There is a body of evidence indicating

that diabetes, a remarkable example of long-
term hyperglycemia, is associated with au-
tonomic neuropathy causing derangement
of baroreflex function (3). Dysfunction of
the baroreflex has been well described not
only in diabetic patients (2,3), but also in
experimental models of diabetes (4-6). The
finding that the baroreflex control of heart
rate was attenuated in healthy volunteers
under modest elevations of plasma glucose
is at least intriguing (8,9). The sympathetic
efferent component of the baroreflex arch
has been studied in healthy subjects under
acute glucose infusion, but the results ob-
tained were not conclusive (10,21). While
Hoffman et al. (10) reported that mainte-
nance of mild hyperglycemia during 1 h
increased muscle sympathetic nerve activity
in healthy subjects, van Gurp et al. (21)
observed that sustained hyperglycemia over
a period of 2 h did not affect muscle sympa-
thetic nerve activity in normal volunteers.
Moreover, there are reports that glucose in-
duced a pressor effect in healthy individuals
(22,23) and rats (24), suggesting an activa-
tion of the sympathetic drive by glucose.
Besides, there are reports of reduced neural
firing of the dorsal motor nucleus of the
vagus in rats submitted to sustained hyper-
glycemia (25,26). Thus, a number of studies
dealing with the effect of hyperglycemia on
baroreflex control of heart rate (8,9) or with
sympathetic function examined using the
recording of muscle sympathetic nerve ac-
tivity are available (10,21). However, to our
knowledge, there are no reports of the effect
of acute hyperglycemia on baroreceptor func-
tion.

In the present study, when the effect of
short-term hyperglycemia on ADN function
was examined in rats by means of the MAP
vs ADN activity curve fitted by logistic sig-
moidal regression, ADN sensitivity did not
differ between the groups that received in-
travenous infusion of glucose, saline or man-
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nitol. The absence of baroreceptor dysfunc-
tion was also demonstrated using this meth-
odological approach in studies carried out
under conditions of chronic hyperglycemia
in streptozotocin diabetic rats (12,27) and
alloxan diabetic rabbits (4). Thus, our find-
ings agree with the results of these studies,
providing support to the fact that acute or
chronic elevation of blood glucose does not
affect baroreceptor function, as demonstrated
by this reliable approach, i.e., MAP vs ADN
activity curve.

In addition, the sensitivity (gain) of the
baroreceptors, examined by cross-spectral
analysis between MAP and ADN activity,
revealed no significant difference between
the groups that received intravenous infu-
sion of glucose, saline or mannitol. Cross-
spectral analysis is a methodological ap-
proach that evaluates the relationship be-
tween two parameters, and quantifies the
coherence, phase and gain of the relation-
ship between these parameters (28,29). The
coherence found between MAP and ADN
activity at induced (0.3 Hz) and respiratory
(~1.5 Hz) oscillations demonstrated a linear
correlation between these parameters, with a
positive phase, indicating that induced or
spontaneous (respiratory) oscillations in ar-
terial pressure determined ADN activity vari-
ability at these frequencies. We should take
into consideration that in the relationship
between arterial pressure and ADN activity,
the whole reflex control is operating, char-
acterizing a closed loop condition, where, at
least in theory, the use of transfer function is
not recommended. Nevertheless, it should
be pointed out that in the protocol used in the
present study, despite the presence of a closed
loop relationship, the strength of the feed-
back caused by the efferences of the barore-
flex (sympathetic and parasympathetic ac-
tivity) was negligible in pentobarbital-anes-
thetized rats. Therefore, the arterial pressure
vs ADN activity relationship was considered
to be an open loop system, and transfer
function analysis was used to estimate the

gain of the aortic baroreceptors in a situation
closer to physiological conditions as com-
pared to rapid changes of arterial pressure
from threshold through maximum ADN ac-
tivity.

The present study demonstrated, by
means of two different approaches, i.e., MAP
vs ADN activity curve fitted by 4 parameters
of nonlinear sigmoidal regression and cross-
spectral analysis between MAP and ADN
activity, that short-term (30-min) hypergly-
cemia does not affect ADN function in anes-
thetized rats.

Perspectives

Remarkable autonomic dysfunction, par-
ticularly concerning the baroreflex, has been
well described not only in diabetic patients
(2,3), but also in chronic experimental mod-
els of diabetes (4,5,30). Short-term (5 days)
diabetes also exhibited a dysfunction of the
baroreflex in rats (7). Moreover, modest el-
evations of blood glucose are associated with
poor baroreflex function in healthy volun-
teers (8,9). These reports documented a dys-
function of the baroreflex under hyperglyce-
mia, but they did not establish where the
derangement was located, whether in the
afferent arm (baroreceptors), central nervous
system, or efferent arm (sympathetic or para-
sympathetic) of the reflex arch. It is impor-
tant to point out that a rapid and sustained
(minutes) hyperglycemia may cause sympa-
thoexcitation (10,24,30), i.e., an effect on
the efferent arm of the baroreflex. It should
be remembered that acute hyperglycemia
promotes a remarkable increase in plasma
insulin level, leading to sympathetic activa-
tion (31). Thus, one might ask if an increase
in sympathetic activity under acute hyper-
glycemia might modulate baroreceptor func-
tion, as is the case for the protocol of the
present study. Our laboratory has investi-
gated a possible role of sympathetic activity
in baroreceptor resetting (adaptation) to acute
(32) and chronic (33) changes in arterial
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pressure. Taking into consideration the find-
ings from our laboratory and data from the
literature it seems that sympathetic activity
does not modulate baroreceptor function.
Moreover, since the results of the present
study indicated that baroreceptor function
was not altered in a situation where the
plasma levels of insulin were certainly aug-
mented, and the sympathetic nervous sys-
tem was presumably stimulated, we may
conclude that with the protocol used in the
present study, a possible interaction on baro-
receptor function between insulin and sym-
pathetic activity did not become apparent. In
conclusion, since there are no reports in the

literature evaluating the afferent arm (baro-
receptor) of the baroreflex during a brief
period of hyperglycemia, the present study
is the first to demonstrate that any alteration
that may be caused by hyperglycemia on the
whole baroreflex, i.e., afferences, central
nervous system and efferences, does not
involve a dysfunction of the arterial barore-
ceptors.
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